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CLINICAL ASPECTS OF ENDOTHELIAL DYSFUNCTION:
A HALLMARK IN VASCULAR DISEASE

1267 The impact of intermittent intravenous dobutamine
therapy on endothelial function in patients with severe
chronic heart failure

M. Shechter, MS. Feinberg, S. Matetzky, V. Usmanov, D. Freimark. Sheba
Medical Center, The Heart Institute, Tel Hashomer, Israel

Background: Intermittent intravenous dobutamine therapy is used to treat de-
compensated end-stage heart failure patients. However, its use has not been
adequately documented in controlled trails and its prognostic effects are not
well delineated. Vascular endothelium plays a key role in circulatory home-
ostasis. In CHF the vascular endothelium is usually impaired, and it has been
suggested that modification or reversal of endothelial dysfunction may be of
significant therapeutic benefit in the treatment of CHF patients.
Objectives: To investigate the impact of short-term intermittent intravenous
dobutamine therapy on flow-mediated dilation (FMD) in patients with severe
chronic heart failure (CHF).
Methods: We prospectively assessed intermittent intravenous low-dose dobu-
tamine therapy (mean infusion rate of 3.5±1.5 µg/kg/min), endothelium-
dependent brachial artery FMD and endothelium-independent nitroglycerin-
mediated vasodilation (NTG) using high resolution (15 MHz) ultrasound in 15
consecutive severe CHF male patients with ischemic cardiomyopathy (New
York Heart Association functional class IV) (mean age 57±11 years, mean left
ventricular ejection fraction 22±8%), at baseline and after 4 months. Cardiac
index (CI), stroke index (SI), and systemic vascular resistance (SVR) were as-
sessed non-invasively by thoracic electrical bio-impedance device before and
after intravenous dobutamine therapy.
Results: (see Table).

%FMD %NTG SVR (dyne sec/cm5) CI (l/min/m2) I (ml/m2)

Baseline 1.1 ± 5.3 7.5 ± 8.8 2172 ± 1133 1.9 ± 0.6 27.2 ± 12.4
Post therapy 7.7 ± 4.6 7.6 ± 5.5 1797 ± 926 2.4 ± 0.6 33.5 ± 11.7
p-value 0.001 0.979 0.05 0.016 0.024

Values are expressed as mean±SD; %FMD, %NTG=% change from baseline in brachial artery
diameter caused by FMD and NTG, respectively.

Conclusions: Severe CHF patients suffer from impaired endothelium-
dependent and-independent vasodilation, suggesting the presence of both en-
dothelial and smooth muscle dysfunction. Short-term intermittent intravenous
low-dose dobutamine therapy, however, can significantly improve vascular en-
dothelial function, perhaps demonstrating an additional mechanism whereby
SVR, CI and SI are improved in severe CHF patients treated by intravenous
dobutamine.

1268 HLA-DRB1 status influences endothelial dysfunction in
long-term treated patients with rheumatoid arthritis

C. Gonzalez-Juanatey, MA. Gonzalez-Gay, A. Testa, A. Garcia-Castelo,
J. Vidan. Complejo Hospitalario Xeral-Calde.Lugo, Cardiología, Lugo, Spain

Cardiovascular disease is the commonest cause of premature mortality in
rheumatoid arthritis patients.
Aim: To examine the endothelial function in a series of long-term treated
rheumatoid arthritis patients and assess whether clinical or genetic factors may
be implicated in the development of endothelial dysfunction.
Methods: Fifty-five patients fulfilling the 1987 American College of Rheumatol-
ogy classification criteria for rheumatoid arthritis were recruited from a single
reference hospital in northwestern Spain. Patients were required to have been
treated for at least 5 years and to be on treatment with one or more disease
modifying anti-rheumatic drugs at the time of this study. Patients with diabetes
mellitus, renal insufficiency, cardiovascular or cerebrovascular events were ex-
cluded. Thirty-one age, sex and ethnically matched controls were also stud-
ied. Endothelial dependent and independent vasodilatation were measured by
brachial ultrasonography. Patients were HLA-DRB1 genotyped using molecular
based methods.
Results: Patients had decreased endothelial dependent vasodilatation (3.8 ±
4.9%) compared with controls (8.0 ± 4.5%); P<0.001. There were no differ-
ences in endothelial independent vasodilatation. Clinical features were not as-
sociated with endothelial dysfunction. The mean value of endothelial depen-
dent vasodilatation was decreased in the 30 rheumatoid arthritis patients car-
rying HLA-DRB1*04 shared epitope alleles (2.4 ± 4.1%) compared with the
remaining rheumatoid arthritis patients (5.5 ± 5.3%); P=0.01. This was also
the case when patients who carried the HLA-DRB1*0404 shared epitope allele
were compared (-0.4 ± 2.5%) with the rest of rheumatoid arthritis patients (4.4
± 4.9); P=0.01.
Conclusion: Endothelial dysfunction is present in long-term actively treated
rheumatoid arthritis patients. Our results suggest a possible role for HLA-DRB1
status as a predictor of cardiovascular risk.

1269 Migraine is associated with peripheral vascular
dysfunction

R. Napoli 1, V. Guardasole 1 , V. Angelini 1, E. Zarra 1, M. Matarazzo 1 , T. De
Rosa 2, PB. Carrieri 2 , L. Saccà 1. 1University "Federico II", Internal Medicine
and Cardiovascular S, Napoli, Italy; 2University "Federico II", Neurology,
Napoli, Italy

Several studies have postulated an association between migraine and an in-
creased risk of cardiovascular events, such as stroke and coronary artery dis-
ease. Recently, it has been hypothesized that endothelial dysfunction may play
a role in increasing the risk of cardiovascular diseases in several conditions.
However, few and inconsistent data are available with regard to the relation
between migraine and vascular function. Thus, it remains unknown whether
the endothelium plays a role in the increased risk of cardiovascular disease
in patients with migraine. To clarify this issue, we studied 11 patients with mi-
graine (M) during the interval between the attacks and compared them with 11
healthy controls (C). We measured forearm blood flow (FBF) by strain-gauge
plethismography during intra-brachial, graded infusion of: acethylcoline (ACh,
15 to 60 ug/liter of forearm/min), sodium nitroprusside (NP, 1 to 9 ug/l/min),
norepinephrine (NE,140 to 560 ng/l/min) and L-NMMA (1 mg/l/min). Diastolic
blood pressure was higher in M than in C (66.4±2.6 and 57.4±1.52, respec-
tively, p<0.01). Basal FBF was similar in M and in C. During ACh infusion,
FBF reached 19.8±3.9 ml/dl/min in C and 9.2±2.4 in M (p<0.05 vs C). The
slope of the dose response curve to Ach was steeper in C that in M (0.32±0.07
and 0.12±0.05 ml/dl/min/µg, respectively; p<0.05). During NP infusion, FBF
rose to 22.9±1.9 ml/dl/min in C and 12.0±2.15 in M (p<0.001 vs C). Accord-
ingly, the slope of the dose response curve to NP was steeper in C that in M
(2.09±0.19 and 0.97±0.21 ml/dl/min/µg, respectively; p<0.001). During NE in-
fusion, FBF decreased similarly in both groups. L-NMMA infusion decreased
FBF by 0.52±0.6 ml/dl/min and 0.9±0.4 in C and M, respectively (p=NS). In
conclusion: in patients with migraine studied in the interval between the at-
tacks, vascular reactivity is abnormally reduced due to the contribution of both
endothelium- and non-endothelium-dependent mechanisms; and 2) the vaso-
constrictory response to norepinephrine is preserved. The abnormalities de-
tected in vascular reactivity in patients with migraine may explain the increased
risk of cardiovascular diseases observed in these patients.

1270 Endothelial function is transiently impaired by acute
inflammation: evaluation in patients subjected to
percutaneous coronary interventions

H. Teragawa 1, K. Ueda 1, K. Matsuda 1, M. Kimura 1 , F. Miura 1, H. Hirao 1,
K. Chayama 1, Y. Higashi 2 . 1Hiroshima Univ. School of Medicine, First dept. of
Internal Medicine, Hiroshima, Japan; 2Hiroshima University, Dept. of
Cardiovascular Physiology, Hiroshima, Japan

Purpose: There has been a lot of interest on the relationship between in-
flammatory response and endothelial dysfunction. In fact, several studies have
shown that endothelial function is impaired in patients showing an enhanced
inflammatory response. However, there have been only a few studies on the
changes in endothelial function during acute inflammation. Therefore, we per-
formed the present study to examine endothelial function after percutaneous
coronary interventions (PCI), which is considered as a model of acute inflam-
mation of the coronary artery, in patients with coronary artery disease (CAD).
Methods: Twenty-three patients (mean age 67yrs, 20 men) who underwent
PCI (Group I), 23 patients (mean age 66 yrs, 20 men) with CAD subjected
only to coronary angiography (Group II) were enrolled for the study. In each
patient, changes in the diameter of the brachial artery on the non-punctured
side in response to hyperemic flow (flow-mediated dilatation: FMD) and ni-
troglycerin spray (NTG) were measured using high resolution ultrasonogra-
phy before, and 2 days and 5 days after PCI or coronary angiography. Re-
sults: Data were expressed as the mean"bSEM. The patients characteristics
such as age, gender differences, angiographic findings, and high-sensitive C-
reactive protein (hs-CRP) concentrations at baseline did not differ between the
two groups. FMD and NTG-induced dilation at baseline were also similar be-
tween the two groups. In Group I, FMD decreased from 4.6"b0.3% before PCI
to 0.7"b0.3% 2 days after PCI, and returned to 3.8"b0.4% 5 days after PCI (p
= 0.0001); whereas FMD did not significantly change in Group II (4.6"b0.6%
before coronary angiography, 4.2"b0.6% on Day 2, and 4.2"b0.5% on Day 5).
NTG-induced dilation did not change after PCI in Group I (13.7"b1.2% before
PCI, 12.3"b1.5% on Day 2, and 13.7"b1.4% on Day 5) or after coronary an-
giography (15.5"b1.6% before coronary angiogprahy, 13.9"b1.2% on Day 2,
and 15.6"b1.0% on Day 5) in Group II. The increase in hs-CRP concentration
on Day 2 correlated negatively with the decrease in FMD on Day 2 (r = -0.373, p
= 0.0101). Conclusions: These results suggest that FMD of the brachial artery
was impaired after PCI, which is a model of acute inflammation, but returned to
the original level after the improvement of the inflammatory response. Endothe-
lial dysfunction may be caused by acute inflammation but may be transient.
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1271 Endothelium dependent flow mediated vasodilatation
of systemic arteries is impaired in patients with
myocardial virus persistence

K.B. Vallbracht, U. Kuehl, P.L. Schwimmbeck, B. Seeberg, H.P. Schultheiss.
University Hospital Benjamin Franklin, Cardiology, Berlin, Germany

Objective: Endothelial dysfunction in patients with myocarditis has been asso-
ciated with inflammatory immune responses in myocardial biopsies, as demon-
strated by immunohistology. In some patients, this myocardial inflammatory
process in induced by myocardial virus persistence. Myocardial inflammation
has been associated with endothelial dysfunction of systemic arteries. The aim
of this study is to investigate the impact of myocardial virus persistence on
endothelial function in these patients.
Methods: In 115 patients with suspected cardiomyopathy, myocardial biop-
sies were examined for myocardial virus persistence (by polymerase chain re-
action) and myocardial inflammation (by immunohistology). Endothelial func-
tion of the radial artery was examined by high resolution ultrasound. Diam-
eter changes of the radial artery in response to reactive hyperemia (FMD),
as compared to glyceroltrinitrate (GTN-MD), were measured. FMD represents
endothelium dependent vasodilation, GTN-MD represents smooth muscle cell
reactivity/endothelium independent vasodilation.
Results: Mean age of the 51 male and 64 female patients was 45±13 years,
mean left ventricular ejection fraction was 56±17%. In 65 patients, adeno-
, entero-, parvo- or HHV6-virus was detected via PCR, in 50 patients, no
virus was detected. Flow mediated vasodilation was significantly impaired in
patients with myocardial virus persistence, as compared to controls: FMD-V
4.42±4.94%, FMD-Co 5.74±3.54 (p=0.004). In 82 patients, myocardial inflam-
mation was detected by immunohistology (MC), of those, 49 had myocardial
virus persistence and in 33 no virus was detected. FMD was significantly im-
paired in patients with myocardial virus persistence, as compared to controls:
FMD-MC-V 4.29±5.39%, FMD-MC-Co 5.29±3.25 (p=0.006). In 33 patients,
immunohistology of the myocardial biopsies were normal (Co), of those, 16
had myocardial virus persistence and in 17 no virus was detected. FMD was
impaired in patients with myocardial virus persistence, as compared to con-
trols: FMD-Co-V 4.81±3.32%, FMD-Co-Co 5.51±4.01 (p=0.191). Endothelium
independent vasodilation (GTN-MD) was not affected.
Conclusions: Endothelial function is impaired in patients with myocardial virus
persistence. It can occur in patients with and without myocardial inflammation.
Endothelial dysfunction is more pronounced in patients with myocardial virus
persistence and myocardial inflammation.

1272 Endothelial dysfunction in young women with
premature ovarian failure and reversal following cyclic
oestrogen/progestin therapy

KK. Naka 1, N. Kazakos 1, E. Papanikolaou 2, M. Kravariti 3, C. Bourantas 1 ,
S. Kalantaridou 2 , A. Tsatsoulis 3, LK. Michalis 1 . 1University Hospital of
Ioannina, Department of Cardiology, Ioannina, Greece; 2University Hospital of
Ioannina, Department of Obstetrics & Gynecology, Ioannina, Greece;
3University Hospital of Ioannina, Department of Endocrinology, Ioannina,
Greece

Purposes. Premature ovarian failure (POF) or premature menopause is a con-
dition characterized by amenorrhea, infertility, and sex steroid deficiency in
women <40 years of age. Young women with POF are at increased risk for
cardiovascular disease (CVD) and have a nearly two-fold age-specific increase
in mortality rate. Although it is well known that normal menopause is associ-
ated with endothelial dysfunction, endothelial function in women with POF has
not been studied. We studied whether endothelial function is impaired in young
women with POF compared to age-matched healthy women and whether this
may improve following cyclic oestrogen/progestin therapy.
Methods: Fifteen women with POF (diagnosis established at an age <40
years) aged 37.5±6.3 (25-43) years [mean±SD (range)] were studied prior to
and after a 6-month period of cyclic oestrogen/progestin therapy. Nineteen age-
matched healthy women with normal ovarian function (35.2±4.8, 29-48 years)
were also studied. No women were receiving any medications apart from those
used for the purposes of the study. Endothelium-dependent flow-mediated dila-
tion (FMD) and nitroglycerin-mediated, endothelium-independent dilation (EID)
was assessed in all women using high resolution (10 MHz) linear array ultra-
sound in the brachial artery.
Results: The 2 groups did not differ in body mass index, smoking habits, blood
pressure, diabetes or family history of coronary artery disease. Total and LDL
cholesterol were higher in POF compared to age-matched healthy women at
baseline [223±46 vs 195±36 (p=0.05) and 150±38 vs 120±28 mg/dl (p=0.03)
respectively] and did not change significantly in POF women post-treatment
(208±25 and 131±19 mg/dl respectively, p=ns cf. pre-treatment). Endothelium-
dependent FMD was impaired in women with POF prior to treatment compared
to women with normal ovarian function; mean±SD percent change of brachial
artery diameter to baseline 2.3±5.2% vs 9.0±2.2%, p<0.00001 (unpaired t-
test). FMD improved in women with POF following treatment; FMD increased
to 7.52±3.86%, p<0.005 cf. pre-treatment, p=ns cf. normal women. EID was
similar between the 2 groups at baseline (19.5±4.8% in POF vs 22.4±6.1%

in normal women, p=ns) and did not change post-treatment in POF women
(21.0±5.6%, p=ns).
Conclusions: Premature ovarian failure is characterized by arterial endothelial
dysfunction. Cyclic oestrogen/progestin therapy reverses endothelial dysfunc-
tion in women with POF.

GEOGRAPHIC VARIABILITY OF CARDIOVASCULAR RISK

1273 Differential hypertension control among patients with
established coronary heart disease. Results from the
EUROASPIRE II study

J. Heidrich 1, W. Maziak 1, HW. Hense 1, D. De Baquer 2, E. Siebert 1 , U. Keil 1

on behalf of the EUROASPIRE II Group. 1University of Münster, Epidemiology
and Social Medicine, Münster, Germany; 2Ghent University, Department of
Public Health, Ghent, Belgium

Background: There is a wealth of evidence that blood pressure control among
treated hypertensives is unsatisfactory. Recently, attention has been payed to
the distinction of systolic (SBP) and diastolic (DBP) blood pressure control.
This study aims to investigate patterns of differential SBP and DBP control in
coronary patients.
Methods: The EUROASPIRE II survey was conducted between 1999-2000
in 15 countries. 5556 patients with established coronary heart disease (CHD)
were interviewed and examined on average 1.4 years after their initial coronary
event. Blood pressure was measured with standardised devices twice in a sit-
ting position and the mean of the two measurements was used in the analyses.
We assessed the prevalence of isolated systolic, isolated diastolic, and com-
bined hypertension and determined proportions of control according to SBP (<
140 mmHg) and DBP goal (< 90 mmHg). Factors related to poor SBP and DBP
control were identified using multivariate analyses.
Results: In total, 2579 patients reported antihypertensive treatment and di-
agnosis of hypertension at interview and were considered for further analy-
ses. Only 36% of treated hypertensives were controlled to both SBP and DBP.
Isolated systolic (49.6%) and combined systolic/diastolic hypertension (43.2%)
were frequent types of uncontrolled hypertension, whereas isolated diastolic
hypertension was rather rare (7.3%). SBP control decreased significantly from
age < 50 years (58.6%) to age 61-74 years (32.1%, p<0.0001). In contrast,
DBP control increased across these age groups (60.9% vs 70.3%, respectively,
p=0.0004). We observed no major differences in overall blood pressure control
between men and women. Age was most strongly related to poor SBP control
(OR 2.7; 95% CI 2.1-3.5 for age <50 years vs age 61-74 years) and inversely
associated with poor DBP control (OR 0.6; 0.4-0.7) in multivariate analyses.
Elevated total cholesterol was associated with both poor SBP (OR 1.3; 1.1-
1.6) and poor DBP control (OR 1.4; 1.2-1.7). Males were more likely to have
elevated DBP than females (OR 1.5; 1.2-1.8).
Conclusions: This study shows a clear age-related pattern of hypertension
control. Poor SBP control increased with age and constituted the bigger part of
poor overall blood pressure control. Trial data suggest that DBP < 90 mmHg
is achievable in 70-90% but only 30-50% of hypertensives may reach SBP <

140 mmHg. Though hypertension control is particularly important in secondary
prevention of CHD, a SBP goal < 140 mmHg might be unrealistic in older pa-
tients.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



Geographic variability of cardiovascular risk 241

1274 A comparison of diabetic multivessel coronary disease
in Indian Asians versus white Europeans: results from
a prospective registry 1998 to 2001

A. Kapur, D. Bartolini, E. Mostafavi, MC. Rickard, RJ. Hall, KJ. Beatt.
Hammersmith Hospital, Department of Cardiology, London, United Kingdom

Background West London is an area with a diverse ethnic mix and a significant
minority of people who originate from the Indian subcontinent.
Purpose To compare the outcomes of White European and Indian Asian dia-
betics known to have multivessel coronary artery disease.
Methods From January 1998 to December 2001 we identified all diabetic pa-
tients with multivessel coronary artery disease, defined as narrowings of at
least 50% in two or more major epicardial vessels and compared outcomes be-
tween White Europeans and Indian Asians whose ethnic origin is in the Indian
subcontinent, but who are now living in the United Kingdom.
Results Of 9586 patients 1714 were found to be diabetic and 970 (56.6%) to
have multivessel disease. The proportion of patients in the community in West
london which refer to our hospital who are Indian Asian is known to be 12%
in the 30 to 85 year age range. However over the course of the 4 years of
the study 28% of the patients undergoing coronary angiography were Indian
Asians compared to 58% who were White Europeans. The rate of diagnosis
of coronary artery disease at coronary angiography is similar but significantly
Indian Asians accounted for a disproportionately large number of the diabetics
undergoing coronary angiography 41.0% versus 46.7%. Furthermore Indian
Asians who were diabetic were then more likely to have multivessel disease. Of
the 970 patients with this condition Indian Asians accounted for 49.0% versus
39.3% in White Europeans. However these two groups were equally likely to
receive the same mode of therapy ie PCI, CABG or medical therapy. Follow
up data is complete in 98.1% of patients in this study and preliminary analysis
indicates that outcomes do not differ significantly between Indian Asians and
White Europeans with diabetic multivessel disease.
Conclusion Our registry data suggest that Indian Asians in the United King-
dom have a higher risk of developing coronary artery disease than White Euro-
peans and that they account for a disproportionately large number of patients
who have diabetes, in particular diabetic multivessel disease.

1275 Prevalence of arterial hypertension in Poland in 2002,
and its influence on risk of myocardial infarction

T. Zdrojewski 1, P. Bandosz 1, P. Szpakowski 1 , R. Konarski 2, P. Zagozdzon 1 ,
S. Bautembach 1 , T. Thomsen 3, B. Wyrzykowski 1. 1Medical University in
Gdansk, Hypertension and Diabetology, Gdansk, Poland; 2Center for Social
Research, Sopot, Poland; 3Glostrup University Hospital, Copenhagen,
Denmark

Objectives: to assess prevalence of arterial hypertension (HT) in Poland in
2002 and its influence on the number of myocardial infarction (MI) events.
Design and Methods: In 2002, a representative sample of adults in Poland
(n=3051) was examined in the NATPOL III PLUS study. The respondents were
recruited from 300 geographical locations using a multistage sample selection
method. The main aim of this nationwide survey was to assess the prevalence
and control of all major cardiovascular risk factors. Blood pressure and anthro-
pometric measurements were performed in all randomly selected subjects (age
range 18-94 years); of which 78% completed laboratory tests (fasting lipids and
glycaemia). According to JNC VI and WHO/ISH 1999 guidelines the diagnosis
of hypertension (HT) was based on three separate visits (BP>=140/90 mmHg
or on medication). The risk of myocardial infarction for the group of respondents
aged 30-70 years (n=1549), was evaluated using the PRECARD risk manage-
ment system.
Results: Prevalence of HT in the sample population was 29%. Optimal blood
pressure was found in 21%, normal in 20% and high normal in 30% of subjects.
One third of all hypertensives were newly detected and HT was well controlled
(BP<140/90 mmHg) in 12% of all hypertensive subjects.
In subjects aged 30-70 years, the prevalence of HT was 33%. By using the
PRECARD algorithms, this could imply that the number of expected MI’s in
Poland in the respective age group during the next 10 years will be 740.000
events (W: 246.000; M: 494.000). Presuming 100% control of systolic arterial
pressure (<140 mmHg), the number of MI’s would then be reduced by 22,6%
in women (56.000 cases) and by 18,4% in men (91.000 cases).
Conclusions: 1. The NATPOL III PLUS study, conducted on a representative
sample of adults in Poland, proved to be effective, relatively cheap, and accu-
rate (SE<2,0%) tool to assess prevalence of arterial hypertension and other
cardiovascular risk factors in the country. 2. Prevalence of hypertension and
high normal blood pressure in Poland reaches 59% of adult population and
indicates urgent needs for intensive and effective preventive measures. 3. Po-
tential reduction of systolic blood pressure to at least 139 mmHg in subjects
aged 30-70 years would prevent one fifth of MI’s during coming 10 years.

1276 Worksite hypertension prevalence and control in three
Central European countries

J. G. Fodor 1, A. Rieder 2, S. Sonkodi 3, J. Lietava 4, H. Stokes 5. 1University of
Ottawa Heart Institute, Prevention and Rehabilitation Centre, Ottawa, Canada;
2University of Vienna, Department of Social Medicine, Vienna, Austria;
3University of Szeged, Faculty of Medicine, Szeged, Hungary; 4Second
Medical Clinic, Bratislava, Slovakia; 5University of Ottawa, Faculty of Health
Sciences, Ottawa, Canada

Purpose: The primary objective of this study was to establish the prevalence
of hypertension and treatment status in worksites in Austria, Hungary and Slo-
vakia. The secondary objectives were to assess the awareness and level of
control of hypertension. Compared to Austria, cerebrovascular stroke (CVS)
mortality is three times higher in Hungary, and twice as high in Slovakia. Our
hypothesis was that the relatively low (CVS) mortality in Austria is a result of
better awareness and treatment of hypertension in Austria.
Methods: A cross-sectional survey of ’blue collar’ employees on work sites
in each of these countries, using blood pressure screening at 3 work sites in
Austria, 1 in Hungary, and 1 in Slovakia. A standardized protocol was followed
in each of these countries. The Bp-TRU(TM) measuring instrument was used
to provide accurate reproducible readings and eliminate inter-observer error.
Hypertensives were classified as those respondents who had a SBP >/=140
mmHg and/or DBP >/=90 mmHg or those who were taking antihypertensive
medication, regardless of their blood pressure level. ’Controlled’ hypertensives
were classified as those with SBP <140 mmHg and DBP <90 mmHg.
Results: After exclusion of missing data, the study population included 323
males screened in Austria, 600 in Hungary, and 751 in Slovakia. The age range
of the respondents in all three countries was 16-79 years. The prevalence of
hypertension was 29% in Austria, 28% in Hungary and 40% in Slovakia. Of
those identified as hypertensive, 73% in Austria, 45% in Hungary and 67% in
Slovakia were newly diagnosed as a result of this screening. Of those treated
for hypertension, 10% in Austria, 15% in Hungary and 5% in Slovakia were
controlled (see Table).

Control of hypertension

Country Total participants Total participants Total participants
identified with hypertension (HT) treated for HT with HT controlled

Austria 93 26 (28%) 9 (10%)
Hungary 168 53 (32%) 25 (15%)
Slovakia 303 100 (33%) 16 (5%)

Percentage of control in participants identified with hypertension.

Conclusions: Despite dramatic differences in CVS mortality between Austria,
Hungary and Slovakia, our study establishes that this gradient is not due to
better treatment and control of hypertension in Austria, and highlights the need
for further research to determine the cause of this mortality gradient in Eastern
Europe.

1277 Status and management of hypertension, in Greece;
the role of the adoption of Mediterranean diet: the
ATTICA study

C. Chrysohoou 1 , C. Pitsavos 2, D. Panagiotakos 2, J. Skoumas 2,
K. Masourou 2 , L. Papademetriou 2 , P. Toutouzas 2, C. Stefanadis 2. 1Athens,
Greece; 2Hippokration Hospital, University of Athens, Attica, Greece

Aim: The aim of this work is to evaluate the prevalence, awareness, treatment
and control of hypertension, in a random sample of cardiovascular disease
free adults, in Greece. Secondary goal is to evaluate the association between
hypertension status and adoption of Mediterranean diet.
Methods: The ATTICA study is a cross sectional survey. Based on a multistage
sampling, 1128 men and 1154 women (>18 years old) were enrolled. The sur-
vey included a detailed interview and, among other clinical measurements, sta-
tus and management of blood pressure levels, was recorded. The consumption
of red meat, chicken, fishes, vegetables, legumes, pasta, salads, cereals, diary
products, sweets and fruits was investigated as an average per week, during
the past year, using a special nutritional questionnaire, developed by the Na-
tional School of Public Health. We defined subjects who adopt Mediterranean
type of diet using as cut-off points the median values of the monthly food con-
sumption score.
Results: The prevalence of hypertension was 38.2% in men and 23.9% in
women (P < 0.05). The majority of men (65%) and women (38%) were un-
treated, and of those who were treated, only, 15% were adequately controlled.
Multivariate logistic regression analysis revealed that the adoption of Mediter-
ranean diet was associated with 26% (odds ratio = 0.74, P = 0.008) lower risk
of being hypertensive, and with 36% (odds ratio = 1.36, P = 0.021) higher prob-
abilities of being controlled.
Conclusions: A considerable proportion of the general population is still not
well controlled or is unaware of their hypertension. However, adoption of
Mediterranean type of diet seems to reduce population rates, and may assist
the control of hypertension, at population level.
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1278 Lipid levels and treatment in England and Scotland

P. Primatesta 1, NR. Poulter 2. 1University College London, Epidemiology &
Public Health, London, United Kingdom; 2Imperial College, London, United
Kingdom

Preventing cardiovascular events with lipid-lowering drugs has been estab-
lished in several trials reported since 1994. Consequently national guidelines
recommend statins for those with established cardiovascular disease (CVD)
and those at high risk of developing CVD.
Methods We investigated blood lipid levels and the prevalence and efficacy
of the use of lipid-lowering agents in nationally-representative samples of En-
glish and Scottish adults and in subgroups of high risk subjects surveyed in
1998 by means of cross-sectional studies: the Health Survey for England and
the Scottish Health Survey. These surveys included 15696 adults aged 16-74
with valid cholesterol results. The main outcome measures were mean blood
levels of total cholesterol, HDL-cholesterol, total:HDL-cholesterol ratio by age
and sex; prevalence of elevated total cholesterol levels, and total:HDL- choles-
terol ratios; prevalence of lipid-lowering agent use and lipid levels of those on
treatment.
Results Levels of dyslipidaemia, treatment and control were not significantly
different between Scotland and England. Combining these data, mean total
cholesterol levels were 5.43 and 5.48 mmol/l in men and women respectively,
and mean HDL-cholesterol levels were 1.29 and 1.56 mmol/l. Overall 64.6%
of adults had a total cholesterol ≥5mmol/l, 24.6% had a total:HDL ratio ≥5
and only 2.3% reported taking lipid-lowering drugs. Of 175 adults with no his-
tory of cardiovascular disease but an estimated 10-year risk of coronary heart
disease ≥30%, and a total cholesterol ≥5mmol/l, 6 (3.4%) were taking lipid-
lowering drugs. Treatment rates with lipid lowering agents among those with
a total cholesterol >5mol/l and a history of coronary heart disease or stroke,
hypertension, or diabetes, were 27.3%, 15.4% and 17.8% respectively, and
control rates (total cholesterol <5mmol/l) among those treated were 45.3%,
38.5% and 32.7%.
Conclusions Despite the high prevalence of dyslipidaemia, the proportion of
adults taking lipid-lowering drugs in Scotland and England in 1998 was only
2.3%. In addition, treatment rates were low among high-risk patients suitable
for primary prevention, and were less than 33% in those with established CVD.
Dyslipidaemia is under-treated in England and Scotland and is a target whereby
the currently high rates of cardiovascular events could be greatly reduced.

DOPPLER MYOCARDIAL IMAGING IN MYOCARDIAL
ISCHAEMIA

1279 Regional left-ventricular wall thickness and strain: new
reperfusion and viability markers

E. Lyseggen 1 , H. Skulstad 2, T. Vartdal 1 , SI. Rabben 1, T. Helle-Valle 1,
H. Ihlen 2, OA. Smiseth 2. 1Rikshospitalet, Institute for Surgical Research,
Oslo, Norway; 2Rikshospitalet, Department of Cardiology, Oslo, Norway

Introduction: There is need for better reperfusion markers in acute myocardial
infarction. This study investigates if strain Doppler echocardiography (SDE) in
combination with grey scale imaging may identify reperfused myocardium.
Methods: In 15 anaesthetized dogs we measured LV pressure, end-diastolic
wall thickness (EDWT) by echocardiography, myocardial long axis strain by
SDE, and segment lengths by sonomicrometry. The LAD was occluded for 15
minutes (n=5) and 4 hours (n=5), respectively, and then reperfused for 3 hours.
In 5 dogs the LAD was occluded for 4 hours with no reperfusion. Necrosis was
identified by TTC-staining and myocardial oedema by measuring water fraction.
Myocardial compliance was calculated as systolic lengthening by sonomicrom-
etry divided by systolic pressure rise.
Results: Reperfusion after 4 hours of ischaemia reduced myocardial com-
pliance by 44±17%* (Fig. 1), reduced systolic lengthening by 44±14%* and
postsystolic shortening (PSS) by 48±13%* (Fig. 2), and increased EDWT by
44±8% (p<0.01). These changes occurred rapidly and were near maximal af-
ter 5 minutes with reperfusion. Reperfusion caused a 4±0.7%* increase in wa-
ter fraction (Fig. 3), indicating myocardial oedema. In each animal with 4 hours
ischaemia TTC-staining showed necrosis. Reperfusion after 15 minutes of is-
chaemia caused partial recovery of systolic function, with no change in EDWT

and water fraction.
Conclusions: Reperfusion of irreversibly injured myocardium caused rapid and
marked increase in EDWT and reductions in systolic lengthening and PSS.
These changes were attributed to reperfusion-induced myocardial oedema that
caused a decrease in myocardial compliance. Thus, SDE in combination with
wall thickness measurement may serve as markers of reperfusion and viability.

1280 The ratio between systolic lenghtening and
post-systolic shortening: a marker of myocardial
viability

H. Skulstad 1, E. Lyseggen 2 , T. Edvardsen 1, SI. Rabben 2, S. Urheim 1,
H. Ihlen 1, OA. Smiseth 1. 1Rikshospitalet University Hospital, Department of
Cardiology, Oslo, Norway; 2Rikshospitalet University Hospital, Institute of
Surgical Research, Oslo, Norway

Background: We investigated if strain Doppler echocardiography (SDE), as
opposed to conventional echocardiography, can identify viable segments gen-
erating active wall tension. Our hypothesis was that active tension would limit
systolic lengthening and enhance postsystolic shortening (PSS).
Methods: Nine anaesthetized dogs were instrumented with LV micromanome-
ters and longitudinal segment length (SL) crystals in the LV anterior wall. Strain
was measured by SDE. The LAD was occluded and measurements were done
after 2 and 30 min. PSS was defined by a simplified approach without exact
timing of end systole (Figure). From the regional LV pressure (LVP)-SL loops
we defined active contraction as an upward-shift of the early diastolic portion
(mid-IVR) of the loop relative to the fully relaxed loop in late diastole.
Results: After 2 min of occlusion there was 6±2% (mean±SD) systolic length-
ening and 19±5% PSS. The ratio of systolic lengthening to PSS was 0.3±0.1.
The LVP-SL analysis showed a 15±8 mmHg upward shift, indicating a compo-
nent of active contraction. After 30 min of occlusion there was 8±3% systolic
lengthening and 9±2% PSS (p<0.05), and the ratio was 0.8±0.1 (p<0.05).
The LVP-SL analysis showed a 2±3 mmHg downward-shift (p<0.05), indicat-
ing absence of active contraction. The strain Doppler data were consistent with
the sonomicrometry data.

Conclusions: Strain patterns discriminated between dyskinetic segments that
were actively contracting, and therefore viable, and segments that were en-
tirely passive. In active segments PSS markedly exceeded systolic lengthen-
ing, while in entirely passive segments PSS approximated systolic lengthening.
This ratio can be easily measured in a clinical setting by SDE, and may offer a
simple method to identify viable myocardium.
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1281 Correlation between tissue Doppler, strain rate, strain
imaging during dobutamine infusion and coronary
fractional flow reserve during catheterization:
a comparative study

S. Dagdelen, M. Ergelen, Y. Emiroglu, A. Izgi, A.C. Tanalp, S. Pala,
B. Yaymaci, C. Kirma. Kosuyolu Heart And Research Hospital, Cardiology
Dept., Istanbul, Turkey

Coronary fractional flow reserve (FFR) as an invazive and dobutamin stress
echocardiography as a noninvazive technique were used to detect critical coro-
nary stenosis. This study was undertaken to correlation between these two
technique by using tissue Doppler, strain rate (SR), strain imaging (S). Meth-
ods: In 17 patients (aged 53.0±12.5, 5 F), totally 22 vessel were studied.
On dobutamin stress echocardiography, baseline and peak systolic(Sm),early
(Em) and late (Am) diastolic myocardial velocities, SR and S were recorded
from parasternal view (mid-posterior segment) for radial and apical view (mid-
septum) for longitudinal deformation. And then coronary FFR was performed by
using intracoronary adenosine infusion, and the value of ≤0.75 was accepted
as critical coronary stenosis. Results: FFR was found significant in 10 vessel
(FFR critical). Baseline Sm, Em/Am, SR, S values, and peak Em/Am, SR, S
values were similar between critical or noncritical FFR groups. Baseline Sm
and Em, and change between baseline and peak Sm and S were significantly
higher in noncritical FFR group (p<0.01, <0.05, <0.001, <0.001 respectively).
In critical FFR group, baseline Sm, Em/Am, SR and S significantly decreased
when compared the same values of peak dobutamin stress test (p<0.05 for
all). In all vessel, baseline FF was shown a poor correlation with baseline Sm
and chance in S parameters, and a good correlation with change in Sm (r:0.32,
0.32, 0.69 respectively). In critical vessel, FFR after adenosine was shown a
poor correlation with baseline and peak SR, S, and chance in Em/Am param-
eters(r:0.48, 0.36, 0.46, 0.48, -0.32 respectively), and a good correlation with
change in Sm and SR (r:0.65, 0.65 respectively). Conclusion: The quantitation
of regional myocardial deformation by using Dobutamin stress echocardiogra-
phy rather than motion would to be more appropriate in detecting ischemic
dysfunctional segment which supplied by critical coronary sternosis. And strain
measurement during dobutamin infusion may estimate FFR of the culprit ves-
sel.

1282 Tissue Doppler versus strain rate imaging for detecting
regional myocardial ischaemia during dobutamine
stress echocardiography

R. Bogdan 1, B. Exner 1, CH. Schmiedehausen 2 , G. Wasmeier 1, U. Nixdorff 1 ,
FA. Flachskampf 1, WG. Daniel 1 , JU. Voigt 1. 1University Erlangen, Medical
Clinic II, Erlangen, Germany; 2University Erlangen, Dept. of Nuclear Medicine,
Erlangen, Germany

The interpretation of Dobutamine Stress Echos (DSE) is subjective. Tissue
Doppler (TDI) and Strain Rate Imaging (SRI) provide the possibility of mea-
suring regional myocardial velocity and deformation. We compared the perfor-
mances of both methods in recognizing stress induced ischemia (ISCH) during
DSE.
Methods: TDI loops in apical views were recorded digitally in 44 patients at all
DSE levels using a Vivid Five Ultrasound Machine (GE Vingmed, Norway). Ve-
locity (V), motion (M), strain rate (SR) and strain (S) curves were derived from
all myocardial segments (SEG). SEG with ISCH were defined by simultaneous
SPECT perfusion imaging. Area under the receiver-operating curve (AUC) was
used to compare the diagnostic accuracy of the following parameters: V and
SR (Vsys, SRsys), total M and S during a cardiac cycle (Mtot, Stot) and during
ejection time (Met, Set), velocity (Vps) and S (Sps) of postsystolic shortening
(PSS) as well as its percentage of Stot (Sps/Stot).
Results: During DSE, in SEG without ISCH SRsys increased from -1.6/s to
-3.4/s (p<0.01), while Stot, Set and Sps/Stot remained unchanged. SEG with
ISCH showed a significantly reduced (p<0.01) SRsys increase (-1.6 vs. -2.0,
p<0.05), Set decreased (-16% vs. -10%, p<0.05) and marked PSS occurred
(Sps: +1% vs. -7%, p<0.01). TDI parameters of apical, middle and basal SEG
differed significantly. In SEG without ISCH, apical Vsys increased from 1 to 2
(n.s.), middle from 3 to 5 (59%, p<0.05) and basal from 4 to 7 cm/s (69%,
p<0.01). In SEG with ISCH the increase in Vsys was not significant. In the
presence of apical ISCH the non-ischemic basal SEG showed no Vsys in-
crease too (-8%, p<0.05). The other TDI parameters behaved similarly. The
best marker of ISCH during DSE on TDI was Vps (AUC=0.62), on SRI it was
Sps/Stot (AUC=0.90, p<0.05).
Conclusions: Compared to TDI, SRI parameters showed no difference from
basis to apex, had significantly higher diagnostic accuracy and measurements
in basal SEG were not influenced by apical ISCH. SRI thus appears superior
to TDI for the detection of stress inducible ischemia.

1283 Delay in start of local relaxation velocity – contra the
global event – corresponds to maximal tissue velocities
and visual assessment in the acute coronary syndrome

C. Wallentin Guron 1, M. Hartford 2 , A. Persson 1, J. Herlitz 2, D. Thelle 3,
K. Caidahl 1. 1Dept. of Clinical Physiology, 2Dept. of Cardiology, 3Dept. of
Internal Medicine, Sahlgrenska Univ. Hospital, Göteborg, Sweden

Purpose This study aimed to determine the time relationship between the on-
set of mitral left ventricular inflow and the start of the local relaxation tissue
velocity of different walls in the acute coronary syndrome.
Methods Patients with an acute coronary syndrome (n=161) and age-and sex-
matched healthy controls (n=50) were echocardiographically examined; pulsed
Doppler Tissue Imaging, DTI, was applied to the basal septal, lateral, inferior
and anterior left ventricular wall. Each wall was also assessed for number of
visually pathological segments. All DTI-curves were digitized for off-line analy-
ses in a computor program designed for this purpose. Maximal velocities of the
systolic (s)-, and early diastolic (e)- waves were measured as was the temporal
relationship between the initiation of the local relaxation velocity (e-start) and
the onset of the mitral inflow (E-start), derived from pulsed mitral Doppler. Both
e- and E-start were normalized to the ECG R-wave. Furthermore we calculated
the time range of all e-starts per person. Values are means±SD.
Results Both systolic and diastolic maximal velocities were lower for patients
than for controls and the time difference between E- and e- start was more
negative. All three variables corresponded well to the number of visually af-
fected segments (see table). In addition the time range of all e- initiations for
one individual was broader for patients (43±27 vs 30±18 ms, p< 0,0001).

c p0 p1 p2 p3

smax (cm/s) 7,9** 6,6 6,2* 5,6** 4,8**
emax (cm/s) -10,1** -7,6 -6,7** -6,1** -5,6**
E-e (ms) -2,0 -4,2 -12,7* -20,3** -32,7**

Values for healthy controls (c) and patients (p) with an acute coronary syndrome with 0, 1, 2,
or 3 visually patholgical segments per wall (p0, p1, p2, p3). Values are means. * P<0.01 and **
P<0.0001 versus p0.

Conclusions Our results suggest that the local start of relaxation velocity oc-
curs later - in relation to the onset of mitral inflow - for patients with an acute
coronary syndrome than for healthy individuals, and with greater asyncrony.
This finding was compatible with two established methods; traditional visual
judgement and measurement of maximal tissue velocities. We believe this new
approach of tissue doppler could increase patophysiological understanding.

GENETICS AND ARRHYTHMIAS

1289 Ventricular tachyarrhythmias caused by reduced
connexin 43 expression

HVM. Van Rijen 1, D. Eckardt 2 , J. Degen 2, M. Theis 2, T. Ott 2, K. Willecke 2,
HJ. Jongsma 1 , JMT. de Bakker 3. 1University Medical Center, Medical
Physiology, Utrecht, Netherlands; 2University of Bonn, The Institute of
Genetics, Bonn, Germany; 3Academic Medical Center, Experimental
Cardiology, Amsterdam, Netherlands

Background: Connexin 43 (Cx43) is a major gap junction protein in the ventric-
ular working myocardium of mammals. The role of a reduced Cx43 expression
for ventricular arrhythmias was studied using inducible Cx43 deficient mice.
Methods: One coding region of the Cx43 gene was replaced by CreER(T),
an inactive form of Cre-recombinase. The second Cx43 coding region was re-
placed by a floxed Cx43 construct. Administration of 4-hydroxytamoxifen acti-
vates Cre, which deletes the Cx43 allele. Twenty mice were studied; 10 control
mice (group 1, no tamoxifen), 10 mice at day 13 after administration of ta-
moxifen (group 2). Hearts were removed and Langendorff-perfused. Epicardial
electrical activity was recorded from the right (RV) and left ventricle (LV) using
a 13x19 multi-terminal electrode grid (300µm spacing). Programmed stimula-
tion was applied to determine electrophysiological characteristics and to induce
arrhythmias.
Results: Cx43 protein was decreased by ∼90% in group 2 animals. Stimulation
in the center of the grid electrode revealed reduced conduction velocity in group
2 on both RV and LV (25% and 15% reduction, respectively). In group 2 mice
dispersion of conduction in RV(LV) increased by 91%(38%). The anisotropic
ratio increased by a factor of 2.0 (RV) and 1.4 (LV). Premature stimulation re-
sulted in short runs of ectopic ventricular beats or sustained ventricular tachy-
cardias in group 2 mice only (7 of 10 mice). Three out of 4 hearts that exhibited
sustained tachycardias revealed a stable reentry circuit on the RV and multiple
wavefronts meandering on the LV. One heart showed fibrillatory activation on
both RV and LV.
Conclusions: Reduction of Cx43 up to 90% decreased conduction velocity
by 15-25%, increased dispersion of conduction and propensity for ventricu-
lar arrhythmias. Activation patterns suggested that sustained arrhythmias were
based on anisotropic reentry on RV and fibrillatory conduction on LV.
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1290 Gene dose-dependent atrial arrhythmias, heart block
and atrial cardiomyopathy in mice overexpressing the
A3 adenosine receptor

L. Fabritz 1, P. Kirchhof 1, L. Fortmüller 1 , J.A. Auchampach 2 , H.A. Baba 3,
G. Breithardt 1 , J. Neumann 4 , P. Boknik 4. 1University Hospital Muenster, Dep
of Cardiol and Angiol, Münster, Germany; 2Medical College of Wisconsin,
Pharmacology & Cardiovasc Res Center, Louisville, Wisconsin, United States
of America; 3University of Essen, Institute for Pathology, Essen; 4University
Hospital Muenster, Inst of Pharmacol and Toxicol, Muenster, Germany

Objective: Enhanced function of adenosine receptors could contribute to both
sinus nodal and AV nodal dysfunction. Both A1 and A3 adenosine receptors
are present in the human atrium. We studied whether overexpression of A3AR
alters sinus and AV nodal function.
Methods and Results: Mice with heart-directed overexpression of A3AR at
high (A3high) or low (A3low) levels were instrumented with a telemetric ECG
transmitter, and the ECG was recorded in freely moving animals during pe-
riods of normal activity and swimming exercise (n=7 per group). During nor-
mal activity, A3high mice had profound sinus bradycardia (A3high 217±25; WT
406±21 b/min*, all values as mean±SEM, * denotes p below 0.05), result-
ing in either ventricular escape rhythms or incessant tachycardia-bradycardia
syndrome at 3 and 18 weeks of age. During exercise, bradycardia was less
pronounced (maximal heart rate A3high 650±13; WT 796±13 b/min*) and first
degree AV nodal block was present (PQ interval A3high 36±4; WT 23±5ms*)
in 18 weeks old A3high mice. Bradyarrhythmias documented before 3 weeks
of age in A3high preceded atrial dilatation: At 12 and 21, but not at 8 weeks
of age, atrial size as determined by echocardiography was enlarged (A3high
2.30±0.14; WT 1.77±0.08 mm*). Sirius red staining showed atrial fibrosis and
focal necrosis at the age of 21 weeks in A3high. Both left and right atrial weight
was doubled compared to WT in A3high at 21 weeks of age. A3low mice had
slower AV nodal conduction at low heart rates only (PQ interval A3low 37.9±1.0
ms at heart rates of 467±12b/min, WT 34.9±0.7ms at 460±7b/min) with other-
wise normal morphology and function. Basal and β-adrenergic stimulated con-
tractiliy was attenuated in A3high isolated atria. Atrial action potentials as mea-
sured in Langendorff perfused isolated hearts were prolonged in A3high mice
(e.g. at 180ms cycle length A3high (n=4) 59.0±5.7; WT (n=17) 25.9±1.7 ms*)
and complete heart block was present (A3high 10/17; WT 1/17*).
Conclusions: Overexpression of A3AR results in a gene-dose dependent AV
nodal block and profound sinus nodal dysfunction. These changes precede,
and may cause, atrial cardiomyopathy. In contrast to A1 overexpression, the
effects of A3 overexpression are attenuated during exercise. A3 adenosine re-
ceptors regulate AV nodal and sinus nodal function, predominantly at rest.

1291 The QTc interval duration is correlated to KCNQ1
polymorphisms in a population based MONICA survey

J. Erdmann 1, C. Herrmann 1 , C. Hengstenberg 1 , H. Löwel 2, S. Holmer 1,
G. Riegger 1, H. Schunkert 3 , A. Jeron 1. 1University Hospital Regensburg,
Cardiology, Regensburg, Germany; 2Institute of Epidemiology, GSF, Munich,
Germany; 3Univerity Hospital Lübeck, Internal Medicine II, Lübeck, Germany

Prolongation of the QTc interval is known to be a risk factor for ventricular ar-
rhythmias. The influence of polymorphisms in genes encoding for ion channels
on QTc duration in the regular population without structural heart disease or
inherited long QT syndrome is not known. Digitized ECG’s of 1516 probands
from the MONICA-Augsburg survey were used to calculate QTc interval du-
ration. Furthermore, the results were correlated with echocardiographic and
electrocardiographic parameters as well as with age, gender, and drug medi-
cation. The complete coding region of the KCNQ1 gene was screened for ge-
netic variants using single strand conformation polymorphism (SSCP) analysis
in all probands with a QTc below (group 1, n=38) and above (group 2, n=44)
the second standard deviation as well as in probands with a median QTc inter-
val (group 3, n=44). The table summarizes the significant differences between
the three groups, while ejection fraction, left ventricular diameters and blood
pressure were not different.

Group 1 Group 2 Group 3 p-value

n 38 44 55
Age 42±14 60±13 54±12 0.01
Heart rate 57±8 76±18 67±9 0.01
QT interval 367±25 397±43 377±26 0.01
QTc interval 345±9 444±17 397±1 0.001

Next to nine known polymorphisms we identified four new intronic polymor-
phisms in KCNQ1 (IVS 10 +46A->T; IVS 11 +14T->C; IVS 12 +36G->A; IVS
14 +32G->T). Three main haplotypes with different frequencies in the three
groups were identified, resulting in a significant correlation with QTc and heart
rate (0.58 and 0.57, p<0.01).
The QTc interval duration as well as resting heart rate are modified by polymor-
phisms in the KCNQ1 gene in the general population. These results provide
evidence for a genetic influence on QTc duration independent of gender and
age.

1292 Genotype-phenotype correlation in arrhythmogenic
right-ventricular cardiomyopathy linked to desmoplakin
mutation (ARVD8)

B. Bauce 1, A. Rampazzo 2, C. Basso 3, G. Frigo 1, G. Beffagna 2 , G. Thiene 3,
G.A. Danieli 2, A. Nava 1. 1Dept. of Cardiology, 2Dept. of Biology, 3Dept. of
Pathology, University of Padua, Padua, Italy

Background: Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC) is a
genetically heterogeneous disease characterized by cardiac electrical instabil-
ity and increased risk of sudden death. Recently a mutation in desmoplakin
(DSP) gene was found to cause a dominant form of ARVC, that has been
called ARVD8. Desmoplakin, together with plakoglobin, are major components
of desmosomal plaque. Purpose: genotype-phenotype correlation in Arrhyth-
mogenic Right Ventricular Cardiomyopathy linked to desmoplakin mutation.
Methods: the family consisted of 32 members, spanning four generations. The
proband was a boy who had an aborted sudden death at the age of 18 years
and was diagnosed as having ARVC. The study protocol included: 12-lead
ECG, signal averaged ECG, 24-hour Holter ECG, 2D-echocardiogram. Angio-
graphic study was performed in three subjects; in one endomyocardial biopsy
was also carried out. All family members underwent genetic study (linkage anal-
ysis and screening for mutations).
Results: 16 subjects resulted to carry the desmoplakin mutation. Three had
a severe form of ARVC, 2 a moderate and 5 a mild form. Two subjects who
had been previously classified as not affected, died suddenly at the age of
65 and 15 years respectively. The remaining four subjects did not fulfilled the
ESC-ISFC major and minor criteria for the diagnosis. Ventricular arrhythmias
with left bundle branch block (LBBB) morphology were present in 8 subjects: 2
sustained ventricular tachycardia (VT), 2 non-sustained VT and 4 isolated pre-
mature ventricular beats. The ECG had the typical ARVC features in 7 subjects
and late potentials were present in 8 cases. Imaging techniques showed right
ventricular kinetic alterations in 10 subjects; in 3 left ventricular involvement was
also present. During follow-up 6 subjects were diagnosed with ARVC, while in
3 affected patients the disease showed a great progression.
Conclusions: desmoplakin mutation has been demonstrated to be linked to
ARVC, with various clinical expressions. The pathologic process can cause the
onset of ventricular arrhythmias with LBBB morphology and sudden death. The
involvement of desmosomal proteins in ARVD8 and Naxos disease suggests
that some forms of ARVC might result from defects in intercellular connections.

1293 Further evidence for prolonged atrial action potential
durations and polymorphic atrial tachyarrhythmias in
patients with long QT syndrome

P. Kirchhof 1, L. Eckardt 2, M R. Franz 3, G. Mönnig 2, H. Wedekind 2, P. Loh 4,
E. Schulze-Bahr 2 , G. Breithardt 2 . 1Münster, Germany; 2Department of
Cardiology and Angiology, & Institute for Arteriosclerosis Res., Münster,
Germany; 3VA and Georgetown Univ.Medical Centers, Cardiology and
Pharmacology, Washington DC, United States of America; 4University of
Utrecht, Cardiology, Utrecht, Netherlands

Objective: LQT causes ventricular action potential prolongation and torsade
de pointes tachycardias due to altered expression or function of repolarizing
ion channels. Although it is genereally accepted that the mutations responsible
for LQT may also affect atrial repolarization, and despite the fact that a KVLQT1
mutation was recently identified in a family with familial atrial fibrillation, there
is no systematic study of how atrial repolarization is altered in LQT patients.
We therefore measured atrial action potential durations and assessed atrial
arrhythmias in LQT patients.
Methods: We simultaneously measured monophasic action potentials from the
right atrial appendage and the infero-lateral right atrium in 10 patients with
newly diagnosed LQT and syncope and and compared them to 7 control pa-
tients with normal QT intervals and syncope. In addition, atrial arrhythmias were
compared to control groups of patients with persistent (n=10) and patients with-
out a history of atrial fibrillation in whom atrial fibrillation induced during an
eleectropyhsiological study (n=4).
Results: Steady-state action potential durations (APD) and effective refractory
periods (ERP) were longer in LQT patients than in control subjects during pac-
ing at cycle lengths of 300-500 (APD prolongation 30-41ms; ERP prolongation
26-52ms; all p<0.05). Short episodes of polymorphic atrial tachyarrhythmias
(polyAT) of 4-175s duration (cycle length=230±20ms) occurred during pauses
after pacing (5 patients), during atrial stimulation (3 patients), or spontaneously
(2 patients) in 5/10 LQT patients, but not in controls (p<0.05). P wave axis
undulated in the surface ECG during polyAT. Cycle lengths of polyAT were
markedly longer than during persistent atrial fibrillation (n=10 patients, p<0.05)
and induced atrial fibrillation (n=4 patients, p<0.05). Afterdepolarizations were
observed prior to polyAT in 2/5 patients. The electrical restitution curve was
shifted to longer APD in LQT patients, and to even longer APD in LQT patients
with polyAT.
Conclusions: Prolonged atrial action potentials, EADs during or after pacing
and a vulnerability to polyAT demonstrate that LQT patients have an altered
atrial electrophysiology. polyAT in LQT patients appears to be a specific ar-
rhythmia of LQT reminiscent of an atrial form of "Torsade de pointes".
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1294 Atrial fibrillation and ventricular tachycardia in Annexin
A7-deficient mice

J. Schrickel 1, C. Grohé 1, R. Meyer 2, C. Herr 3 , M. Rick 3, A. Noegel 3,
B. Lüderitz 1 , T. Lewalter 1 . 1University of Bonn, Dept. of Medicine/Cardiology,
Bonn, Germany; 2University of Bonn, Dept. of Physiology, Bonn, Germany;
3University of Cologne, Dept. of Biochemistry, Cologne, Germany

Background: Annexin A7 (Anxa7) is supposed to be involved in Ca2+/GTP-
dependent secretory events. In isolated cardiomyocytes of Anxa7-deficient
mice, altered cell shortening frequency relation has been detected and at-
tributed to Anxa7 related changes of Ca2+ homeostasis. The aim of the present
investigation was to evaluate cardiac electrophysiologic properties in Anxa7-
deficient mice in vivo. Methods: 17 male mice (10.1±1.2 weeks, 8 Anxa7 +/+, 9
Anxa7-/-) were examined in inhalative anaesthesia (1.5 vol% isoflurane in 70%
N2O and 30% O2) by transvenous intracardiac atrial and ventricular stimula-
tion. Baseline ECG and electrophysiologic parameters as well as incidence and
inducibility of atrial/ventricular arrhythmias were evaluated using programmed
(up to 3 extra-beats) and burst stimulation protocols. Atrial fibrillation (AF)
lasting >1 sec was evaluated, ventricular tachycardia (VT) was defined as
>4 ectopic ventricular beats. Results: The surface ECG of Anxa7 -/- mice
showed a significantly shorter P-wave (17.4±2.7ms vs. 20.8±2.4ms, P<0.05),
PQ- (41.7±7.2ms vs. 52.7±8.5ms, P<0.01) and QRS-interval (13.9±2.0ms
vs. 16.9±3.3ms, P<0.05) as compared to Anxa7 +/+. Sinus nodal recovery
time, Wenckebach periodicity and atrial or ventricular refractory period were
not different among the groups. After rapid atrial burst stimulation AF could be
induced in both gentypes equally frequent (4.4±1.4 vs 3.7±2.5 episodes in
wildtype (WT), p>0.55). However, 4 Anxa7 -/- showed sustained AF >30 min,
whereas the longest episode in WT lasted only 480.1 sec in one single animal.
Incidence of VT was significantly higher in Anxa7-deficient mice after ventricu-
lar extrastimulus pacing (4.4±3.1 vs 0.7±1.6 episodes, p>0.03), but not after
ventricular burst (4.3±5.1 vs 1.0±1.3 episodes, P=0.14). Conclusion: Anxa7
deficiency elevates susceptibility to induction of VT by programmed ventricular
stimulation, aside of effects on myocardial and AV-nodal conduction velocity.
AF inducibility is not significantly altered, but sustained AF is inducable only
in Anxa7 -/-. These observations might be attributable to alterations of Ca2+

homoeostasis in murine cardiomyocytes. Anxa7 may thus be a factor of patho-
physiologic relevance in the genesis of human atrial and ventricular arrhythmia.

IS CARDIOVASCULAR THERAPY COST-EFFECTIVE?

1299 NATURAL project: multinational comparison of clinical
management and treatment costs in patients with acute
coronary syndrome undergoing invasive evaluation

A. Baumbach 1, R. Birkemeyer 2, J. Molling 3, P. Wenaweser 4 , A. Greulich 4,
J. Güssow 4, F.R. Eberli 4. 1Bristol Royal Infirmary, Bristol, United Kingdom;
2Klinikum Villingen-Schwenningen, Villingen, Germany; 3Otto-von-Guernicke
Universität, Magdeburg, Germany; 4Swiss Cardiovascular Center Bern, Bern,
Switzerland

Background: Treatment of patients (pts) with acute coronary syndrome (ACS)
might vary in different health care systems. The aim of the multinational
(Switzerland, Germany, United Kingdom) NATURAL project was to assess
prospectively clinical management patterns and their impact on costs and out-
come in pts with ACS undergoing invasive evaluation.
Methods and Results: A total of 2182 consecutive, mainly high risk (65% tro-
ponin positive) ACS pts (57% without ST-elevation, 29% with ST-elevation and
14% with post infarct angina) were enrolled in four centers and followed for 6
months. Process mapping with detailed cost analysis was performed.
Swiss and German centers had a higher rate of primary PCI for ST-elevation
myocardial infarction compared to the UK center (29-47% vs. 6%, p< 0.05).
This contributed to differences in treatment strategies for all ACS pts. (table). A
high rate (94%) of procedural success in PCI was achieved in all centers.
Differences in total treatment costs resulted from widely varying length of hos-
pital stay and material costs. Clinical outcome at 6 months will be presented.

Acute treatment strategies

Acute PCI, Acute CABG, Elective CABG, Conservative,
% % % %

Bern, n=767 67 3 21 9
Magdeburg,n=421 59 3 24 15
Villingen, n=258 68 4 20 9
Bristol, n=736 28 0 21 51

Conclusions: Treatment strategies in ACS are dependent on health care sys-
tem and infrastructure. True costs can reliably be assessed by process map-
ping and vary with the treatment strategy and material chosen. Analysis of
cost-effectiveness, as assessed by the 6 months follow-up, will be presented.

1300 Cost-effectiveness analysis of clopidogrel in patients
with unstable coronary artery disease undergoing
percutaneous coronary interventions: a five European
countries analysis

L. Annemans 1 , P. Lindgren 2 , A. Frei 3, S. Gabriel 4 , J. Spiesser 4. 1Ghent
University, HEDM, Department Public Health, Meise, Belgium; 2Institute of
Environmental Medicine, Health Economics, Stockholm, Sweden;
3Gesundheitsökonomische Studien, Pratteln, Switzerland; 4Sanofi-Synthelabo
Recherche, Health Economics and Epidemiology, Bagneux, France

Background: The PCI-CURE study demonstrated that clopidogrel on top of
standard therapy (including aspirin alone) reduces the risk of major cardio-
vascular events compared to standard therapy (including aspirin alone) in pa-
tients with acute coronary syndrome undergoing PCI. The purpose of this anal-
ysis was to evaluate the cost per event avoided in Belgium, Italy, Netherlands,
Spain, and Switzerland during the clinical trial.
Methods: The outcome used for the cost-effectiveness analysis was the dif-
ference in all occurrences of cardiovascular death, myocardial infarction and
stroke. Costs of hospitalization, procedures, medication and study drug were
calculated based on resource utilization for all patients undergoing PCI in the
CURE study. Hospitalization costs were evaluated through a Diagnosis Related
Group approach in all countries, except for Netherlands, where a micro-costing
approach was performed (taking into account length of stay, procedures and
medications). Unit costs were developed in each country and applied to all pa-
tients of the CURE study. Cost-effectiveness was expressed as the cost per
event avoided. The time horizon was the mean study duration of 8 months.
Results: The occurrence of the composite outcome was significantly lower in
the clopidogrel arm on top of standard therapy 11.65% versus 15.17%. For ev-
ery 1000 patients treated with clopidogrel on top of standard therapy, versus
standard therapy (including aspirin alone), there were 38 less strokes, myocar-
dial infarctions or cardio-vascular deaths (crude NNT=25). The cost of clopido-
grel was partly offset by savings during the initial hospitalization: -85 Euros in
Belgium, -93 Euros in Spain, -212 Euros in Italy, -277 Euros in Switzerland and
-550 Euros in Netherlands per patient. Patients in the clopidogrel arm had on
average slightly higher costs than patients treated with aspirin alone: Switzer-
land: +1.2% (13770 vs 13604 Euros), Italy: +2.9% (9830 vs 9551 Euros), Bel-
gium: +4.5% (8107 vs 7761 Euros), Spain: +4.9% (8330 vs 7940 Euros), except
for Netherlands where the average total cost is lower in the clopidogrel arm (-62
Euros). This lead to a cost per cardiovascular event avoided in the clopidogrel
arm of 4,732 Euros in Switzerland, 7,931 Euros in Italy, 9,851 Euros in Belgium
and 11,065 Euros in Spain whereas clopidogrel on top of standard therapy is
cost saving in Netherlands.
Conclusion: Clopidogrel on top of aspirin in patients undergoing a PCI is cost-
effective as compared to other interventions in this area and even a dominant
strategy in Netherlands which might be due to the micro-costing approach.
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1301 High-risk acute coronary syndromes without
ST-segment elevation: a cost-effective management
strategy in the emergency department

A. Conti, F. Pieralli, S. Gana, L. Sammicheli, S. Magazzini, S. Toccafondi,
S. Grifoni, A. Camaiti. Careggi Hospital, Chest Pain Unit, Florence, Italy

Background: Acute coronary syndromes without ST-segment elevation
(NSTEACS), represent a common cause of hospital admission and their man-
agement involve very high costs. Non-conventional care of NSTEACS by
chest pain units (CPU) is a potentially cost-effective alternative to conven-
tional management by dedicated coronary care beds (CCU). However, the
potential advantages of such approach in high-risk NSTEACS are still unre-
solved. Aims: To assess safety, efficacy and costs of CPU management of
high-risk NSTEACS in a public welfare health care system. Methods: 210 pa-
tients (pts; mean age 71 years; male 61%,during 2000-2001 years) with definite
NSTEACS and TIMI risk score ≥ 3 admitted to a large community based hos-
pital were randomised to receive CPU or conventional management; 105 pts
in each group. Baseline characteristics were similar in both groups. All pts re-
ceived recommended anti-thrombotic and anti-ischemia treatment on presen-
tation, including IIB/IIIa receptor blockers. End points: Use of resources and
a triple composite end point including angina, non fatal myocardial infarction
and cardiovascular death were compared between the two groups, during in-
hospital stay and at 6-month follow-up. Results: Occurrence of the composite
end point was similar in pts managed in CPU and conventional CCU, either
during in-hospital stay (28% versus 26%, respectively; p=n.s.) and at 6 months
(17% versus 16%, respectively; p=n.s.). The overall hospital stay was similar in
both groups. CPU patients less frequently underwent revascularisation proce-
dures (32% versus 57%; p=.002). Overall, CPU pts had a 22% reduction in full
costs of hospitalisation as compared to conventional CCU management (9,913
Euro versus 12,056 Euro; p=0.01). This gain was particularly relevant (29%)
when patients with TIMI risk score ≤ 4 were compared to patients with TIMI risk
score > 4 (10,599 Euro/patient versus 13,699 Euro; p=0.004). Conclusions:
In a public welfare environment, CPU care of high-risk (TIMI risk score ≥ 3)
NSTEACS: 1) is a safe and cost/effective alternative to conventional CCU man-
agement, particularly for patients presenting with TIMI risk score ≤ 4; 2) could
represent an useful tool for optimising admissions to CCU by early selection of
patients with higher TIMI risk score (>4) and/or effective clinical instability; 3)
should allow an optimal use of cath lab resources and dedicated cardiologists.

1302 Fluvastatin for the prevention of cardiac events
following successful first percutaneous coronary
intervention: analysis of cost-effectiveness based on
the lescol intervention prevention study (LIPS)

TE. Delea 1, TA. Jacobson 2, JS. Edelsberg 1, A. Gnanasakthy 3 , G. Oster 1.
1Policy Analysis Inc. (PAI), Brookline MA, United States of America; 2Emory
University, Department of Medicine, Atlanta, GA, United States of America;
3Novartis Pharmaceuticals Corporation, Health Economics and Pricing, East
Hanover NJ, United States of America

Background: In the Lescol Intervention Prevention Study (LIPS), 1677 patients
who underwent successful first percutaneous coronary intervention (PCI) for
unstable or stable angina or silent ischemia were randomized to fluvastatin 80
mg/d or placebo for four years and followed for the occurrence of nonfatal MI,
cardiac death, or reintervention procedures ("major coronary events" [MACE]).
Eligibility criteria included total cholesterol 135-270 mg/dL (3.5-7.0 mmol/L)
and fasting triglycerides <400 mg/dL (4.5 mmol/L). Fluvastatin patients expe-
rienced a 22% reduction in the risk of MACE (21.4% vs 26.7%, P=.01). In a
prespecified analysis excluding reinterventions for restenosis, the risk reduc-
tion was 33% (P<.001). Although LIPS demonstrated the benefits of fluvastatin
in post-PCI patients, the cost-effectiveness of such therapy is unknown.
Methods: We used a Markov model to estimate the expected lifetime out-
comes and costs of two treatment strategies in post-PCI patients similar to
those in LIPS: (1) initiate fluvastatin 80 mg/d immediately following PCI; (2)
dietary and lifestyle counseling until nonfatal MACE and fluvastatin 80 mg/d
thereafter. Cost-effectiveness was calculated as the ratio of the difference be-
tween strategies in expected lifetime costs to the difference in life expectancy
(life-years) and quality-adjusted life years (QALYs). A US health-care system
perspective was employed. Probabilities of MACE in patients not receiving flu-
vastatin were estimated using data from the placebo arm of LIPS. Fluvastatin
80 mg/d was assumed to reduce the risk of MACE excluding reinterventions for
restenosis by 33%. Costs and utility weights were estimated using published
sources. A 3% discount rate was used in the analysis.
Results: Treatment with fluvastatin 80 mg/d following successful first PCI is
estimated to reduce the lifetime risk of MACE by approximately 10% (number
needed to treat [NNT] ∼10) and to increase life expectancy by up to ∼1.5 years.
Cost-effectiveness of fluvastatin is estimated to be ≤$30,000 per life-year and
QALY saved. Findings were robust with respect to changes in key model pa-
rameters and assumptions.
Conclusions: Fluvastatin therapy is cost-effective compared with dietary and
lifestyle counseling following successful first PCI for unstable or stable angina
or silent ischemia.

1303 Economic consequences of a multidisciplinary
intervention in heart failure patients in French medical
practice. Results of a multicentre randomised trial

JN. Trochu 1, D. Simon 2, L. Campion 3, C. Thomas 3, AL. Laprérie 3,
H. Guibert 3 , E. Gravouielle 3 , JB. Bouhour 3. 1Nantes, France; 2National
Health Institute, URCAM, Nantes, France; 3University Hospital, Cardiology,
Nantes, France

The aim of this study was to evaluate the economic cost of a multidisciplinary
intervention to prevent the readmission of elderly patients with congestive heart
failure (CHF) in French medical practice.
Two hundred and two patients, mean age 77±7 years, admitted with Fram-
ingham criterion of CHF and at least 1 previous hospitalisation for CHF, were
prospectively recruited and randomised in a control group (n=100), assigned to
a post-hospitalisation conventional care by their cardiologist and general prac-
titioner, and an intervention group (n=102) assigned to a 4 session education
program with an individualised dietary assessment, specific advice regarding
NaCl intake and physical activities, daily weight monitoring, a home visit from a
nurse and a dietician and monthly telephone monitoring. One year follow up re-
sults are summarised. Mean age, sex ratio, self sufficiency, NYHA class repar-
tition, proportion of preserved left ventricular function, diabetes, chronic renal
failure, ACE inhibitors and betablockers prescriptions did not differ between the
two groups. The medical expenses (i.e. hospitalisations, medications, medi-
cal and paramedical interventions, biology, transportation) related to CHF were
lower in the intervention group (870 580 euros) than in the control group (1 195
153 euros); moreover total cost of care during the one year follow up was lower
in the intervention group (1 141 647 euros vs 1 348 288 euros) mostly due to a
significant decrease in the duration (8.4±15.6 vs 15.7±25.9 days, p<0.05) and
number of hospital readmissions for CHF (O.6±8.9/patient vs 1.3±2.3/patient,
p<0.05). ln conclusion, this study demonstrates that in French medical prac-
tice a one year multidisciplinary intervention to manage elderly patients with
congestive heart failure can reduce the economic cost of medical care.

1304 Cost-effectiveness of ezetimibe co-administration in
coronary artery disease patients not at goal with
current statin therapy in Sweden

JR. Cook 1, L. Jönsson 2, D. Yin 3, E. Alemao 3, D. Huse 4, M. Drummond 5 .
1Merck and Co., Health Economic Statistics MRL, Blue Bell, United States of
America; 2Stockholm Health Economics Consulting, Stockholm, Sweden;
3Merck and Co, Outcomes Research, Whitehouse Station, United States of
America; 4Innovus, Medford, United States of America; 5University of York,
Center for Health Economics, York, United Kingdom

Background: While treatment guidelines recommend lowering cholesterol to
target levels appropriate for CHD patients, many remain above goal even with
use of statins. In a clinical trial, ezetimibe co-administered with existing statin
therapy got 72% patients to NCEP II goal versus 19% among patients contin-
uing statin monotherapy. The objective here is to assess cost-effectiveness of
Ezetimibe 10mg (EZ10) co-administration in CHD patients not attaining goal
(Total Cholesterol (TC) ≥ 5 mmol/L) with Atorvastatin 10mg (A10) alone.
Method: A decision-analytic model was developed to project lifetime costs and
benefits of lipid therapy. Clinical trial data were used to estimate TC reductions
for different treatment strategies. The effect of TC reductions on CHD event
rates was estimated using Framingham equations and Swedish data on non-
CHD-related mortality. Direct costs of CHD events in Sweden, Swedish prices
for Atorvastatin and the established German EZ10 price were used to project
lifetime costs. Estimates were obtained for incremental cost per life year saved
(C/LY) and incremental cost per quality-adjusted life year gained (C/QALY) for
EZ10 co-administered in CHD patients not at goal on A10 compared to two
statin monotherapy strategies: remain on A10 or titrate A10 to attain TC goal.
In base case, the model was run for a 60 year old man with TC=6 mmol/L and
HDL=1.1 mmol/L after treatment with A10. C/LY estimates were also obtained
for men and women aged 35 to 75 with TC from 5.5 to 8.0 mmol/L.
Results: For a 60 year old male CHD patient with TC=6 mmol/L, EZ10 co-
administered with A10 is projected to increase life expectancy by 1.1 years
compared to remaining on A10 and 0.3 years compared to Atorvastatin titra-
tion. C/LY estimates for EZ10 co-administered with A10 are 8,240 EURO and
5,095 EURO compared to the statin-only strategies of maintaining A10 dose
and titrating to goal, respectively. The corresponding C/QALY estimates are
13,347 EURO and 8,260 EURO. Across the ages and cholesterol levels stud-
ied, C/LY for co-administration of EZ10 in CHD patients ranged from 6,500
EURO to 15,000 EURO compared to maintenance of A10. Compared to ator-
vastatin titration strategy, C/LY for EZ10 co-administration ranged from 4,500
EURO to 10,000 EURO.
Conclusion: For patient profiles studied, addition of Ezetimibe 10mg increased
life expectancy at a cost of 6,500 EURO to 15,000 EURO per life year gained in
CHD patients not currently at goal with Atorvastatin 10mg. Cost-effectiveness
ratios are even lower for co-administration of Ezetimibe compared to Atorvas-
tatin titration.
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WHAT DOES GENE EXPRESSION TELL ABOUT
MYOCARDIAL FUNCTION?

1305 Cardiac overexpression of alpha1A-adrenoceptors
enhances ventricular function but does not modulate
pressure-overload hypertrophy

X.J. Du, F. Lin, X.M. Gao, H. Kiriazis, E. Percy, X. Feng, A. Finch,
R.M. Graham. Baker Heart Research Institute, Experimental Cardiology,
Melbourne, Australia

alpha1A-Adrenoceptors (a1A-AR) are believed to play a key role in mediating
hypertrophy, but to have a limited effect on contractile function. Transgenic (TG)
mice with cardiac a1A-AR overexpression do not develop hypertrophy but show
enhanced contractility (Lin F et al: Circ Res 2001;89:343-50). Here we studied
if cardiac overexpression of a1A-AR modulates the development of pressure-
overload hypertrophy, and if the inotroic phenotype seen in the TG mice im-
prove cardiac function under chronic pressure overload. TG mice (3-5 mo) with
66-fold more a1A-AR and non-transgenic littermates (NTG) were studied by
constricting the transverse aorta (TAC) to 40% for 7 and 12 wks. Although there
was no significant difference in the total mortality following TAC, TG mice were
less likely to die of heart failure and had reduced lung wet weight (190±23
vs 278±25 mg, P<0.05) and incidence of thoracic pleural effusion than NTG
(33% vs 80%, P<0.05). Echocardiography showed a higher left ventricle (LV)
fractional shortening (FS) in sham-operated TG mice without hypertrophy. LV
mass increased similarly in both genotypes with TAC during the early phase
(data not shown) or 7 and 12 weeks after TAC (Table). At 12 wks, both NTG
and TG mice with TAC had reduced FS versus respective Sham controls. How-
ever, FS was significantly higher in TG than in NTG groups (P<0.01, Table).
Hypertrophied LVs from TG and NTG mice had similar contents of SERCA2a,
phospholamban, desmin and collagens (data not shown).

Encho indices and LV/body weight ratio

n=8-11 LVDd, mm LVDs, mm FS, % LVmass, mg LV/BW, mg/g

Sham/NTG 3.6±.1 2.3±.1 37±2 91±7 3.2±.2
Sham/TG 3.3±.2 1.3±.1* 61±2* 89±6 3.0±.2
7wk TAC/NTG 3.6±.2 2.2±.1 39±2 124±6+ 5.0±.3+
7wk TAC/TG 3.2±.1 1.3±.1* 57±3* 121±14+ 4.7±.2+
12wk TAC/NTG 4.1±.1+ 2.9±.1+ 29±1+ 141±5+ 5.2±.2+
12wk TAC/TG 3.7±.1*+ 2.1±.1*+ 42±2*+ 149±5+ 5.3±.4+

LVDd/s: LV diastolic/systolic dimension. *P<0.05 vs NTG, +P<0.05 vs Sham.

Thus, the a1A-AR TG mice respond to pressure overload with a normal hyper-
trophy and maintain the inotropic phenotype under these conditions. Ourfind-
ings suggest a major role of a1A-AR in regulating contractility, but question its
role as a mediator or modulator of hypertrophy. Cardiac a1A-AR overexpres-
sion may become a useful approach for heart failure gene therapy.

1306 Beta2-adrenergic receptor polymorphisms influence
the resting and exercise haemodynamics in the
patients with chronic heart failure

M. Metra 1, S. Nodari 2 , N. Pezzali 2, L. Covolo 3, U. Gelatti 3, F. Donato 3,
G. Nardi 3 , L. Dei Cas 2. 1Chair of Cardiology, University of Brescia, Brescia,
Italy; 2University of Brescia, Chair of Cardiology, Brescia, Italy; 3Igiene,
Experimental and Applied Medicine, Brescia, Italy

Beta2-adrenergic receptors (B2-AR) may comprise up to 40% of the total AR
population of the failing heart and their function may vary between individu-
als depending on gene polymorphisms. Two common polymorphisms are the
substitution of Arg with Gly at the position 16 and the substitution of Gln with
Glu at the position 27. The Gly16 polymorphism is associated with an en-
hanced agonist-promoted B2-AR downregulation with a secondary decreased
sensitivity to B2-AR drive while the Glu27 polymorphism is associated with a
reduced agonist-induced downregulation causing a greater B2-AR sensitivity.
Thus, the patients homozygotes for both the Gly16 and the "wild-type" Gln27
polymorphism have the lowest sensitivity to B2-AR stimulation while the Glu27
homozygotes have an enhanced sensitivity to B2-AR stimulation. We related
these polymorphisms with the hemodynamic and functional capacity parame-
ters in 124 HF patients who underwent MUGA and Swan-Ganz catheterization
at rest and during CPX testing before and after 12-16 months of beta-blocker
therapy (BB) (carvedilol, 39±19 mg/day, in 89 patients and metoprolol, 90±49
mg/day, in 35). We compared the 15 patients who showed the Gly16/Gln27
combination (lowest B2-AR sensitivity) with the 21 Glu27 homozygotes (high
B2-AR sensitivity). These two groups had similar clinical characteristics (age,
sex, cause and duration of HF, concomitant therapy). Before the initiation of BB,
the Gly16/Gln27 homozygotes had, compared with the Glu27 homozygotes,
a lower resting cardiac index (CI, 2.5±0.7 vs. 2.9±0.6 L/m/m2; p=0.04) and
stroke volume index (SVI, 29±8 vs. 33±10 ml/bt/m2, p=0.03) with higher sys-
temic vascular resistance (SVR, 1652±438 vs. 1261±304 d*s*cm-5, p=0.03).
These differences persisted after BB: CI, 2.6±0.8 vs 3.2±0.7 L/m/m2, p=0.04;
SVI, 38±11 vs. 50±13 ml/bt/m2 at rest, and 41±24 vs 57±18 ml/bt/m2, at peak
exercise; p=0.03. The LVEF was lower in the Gly16/Gln27 patients, compared

to the Glu27 homozygotes, both before BB (17±4% vs. 22±7%, p=0.006) and
after BB (28±16% vs. 37±14%, p=0.09). The patients with the Gly16/Gln27
genotype tended to have a lower exercise capacity both before BB(peak VO2,
50±12% of predicted values vs. 54±14%; VE/VCO2 slope, 43±16 vs. 38±9)
and after BB (peak VO2 50±13% vs.60±18%; VE/VCO2 slope, 41±13 vs.
35±6). Similar data were found when the patients on carvedilol were analyzed
separately.
Thus, the Gly16/Gln27 polymorphism, related with a lower B2-AR sensitivity,
is associated with a greater impairment in the hemodynamic parameters both
before and after beta-blockade.

1307 Distinct effects of pressure and volume acute cardiac
overload on SERCA2a and phospholamban gene
expression

R. Roncon-Albuquerque Jr, T. Henriques-Coelho, M. Vasconcelos, A. Teles,
AF. Leite-Moreira. Faculty of Medicine, Physiology Dept., Porto, Portugal

Introduction: The sarcoplasmic reticulum Ca2+ ATPase (SERCA2a) and phos-
pholamban (PLB) are critically involved in cardiomyocyte Ca2+ kinetics. Pro-
found disturbances in the expression of these calcium regulatory proteins were
implicated in heart failure progression. We investigated, in-vivo, the acute mod-
ulation of myocardial SERCA2a and PLB gene expression by pressure and
volume overload.
Methods: Male Wistar rats (n=18) were instrumented with tip micromanome-
ters to record right ventricular (RV) pressure and submitted to one of three pro-
tocols: (i) 6h sustained pressure overload (POv; n=6) induced by pulmonary
trunk banding in order to double RV peak systolic pressures (RVPmax) from
24.8±1.1 mmHg to 49.9±4.9 mmHg; (ii) 6h volume overload (VOv; n=6) with
dextran70 infusion (5 ml/h), in order to increase RV end-diastolic pressures
(RVPed); (iii) sham group (n=6). RV free wall samples were collected for
SERCA2a and PLB mRNA quantification by reverse transcription and quan-
titative polymerase chain reaction using calsequestrin (CSQ) as the house-
keeping gene. Significant results are presented as mean±SEM; p<0.05.
Results: The hemodynamic data are presented in the Figure. In POv group
SERCA2a and PLB gene expression were decreased by 57.6±11.9% and
42.1±1.8%, respectively. In VOv group SERCA2a mRNA levels were increased
by 74.3±9.9% but PLB gene expression did not change significantly.

Conclusions: In-vivo acute cardiac overload modulates SERCA2a and PLB
myocardial gene expression. Pressure and volume overload induce opposite
effects on myocardial SERCA2a gene expression and regulates PLB gene ex-
pression distinctly.
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1308 Increased Rac-1 activity in heart failure is associated
with increased oxidative stress and is reduced by
HMG-COA reductase inhibtion

C. Maack 1, T. Kartes 1, HJ. Schäfers 2, G. Nickenig 1, M. Böhm 1, U. Laufs 3.
1Universität des Saarlandes, Klinik Innere Medizin III, Homburg, Germany;
2Universität des Saarlandes, Klink für Herz-Thorax Chirurgie, Homburg,
Germany; 3Klinik Innere Medizin III, Geb. 40, Homburg, Germany

Background: Reactive oxygen species (ROS) contribute to the pathophysiol-
ogy of heart failure. A potential source of myocardial ROS is the NADPH oxi-
dase, which is regulated by the small GTP-binding protein rac1. Isoprenylation
of rac1 can be inhibited by statin therapy. Thus, we examined ROS and rac1 in
human failing myocardium and tested their regulation by statins in vivo.
Methods and Results: In human left ventricular myocardium from patients
with ischemic (ICM) or dilated cardiomyopathy (DCM), NADPH oxidase activity
was 1.5-fold increased compared to nonfailing controls (NF; p<0.05, n=8). In
failing myocardium, increased oxidative stress determined by aconitase activity
assays correlated (r=0.69, p<0.001) with increased translocation of rac1 from
the cytosol to the membrane (ICM, 142±16%; DCM, 193±19%; p<0.05 vs.
NF). Pull-down assays revealed a 3-fold increase of rac1-GTPase activity in
ICM and DCM compared to NF (p<0.05). In parallel, membrane expression
of the NADPH oxidase subunit p47phox, but not p67phox, was upregulated in
failing compared to nonfailing myocardium.
Patients undergoing cardiac surgery were prospectively treated with atorvas-
tatin or pravastatin (40 mg/die) or no statin for 4 weeks. In the right atrial
myocardium of atorvastatin and pravastatin treated patients rac1-GTPase ac-
tivity was decreased to 67.9±12% and 65.6±13.8% compared to patients
without statin (p<0.05, n=8). Both statins significantly reduced angiotensin II-
stimulated NADPH oxidase activity.
Conclusions: Failing myocardium of patients with DCM and ICM is charac-
terized by upregulation of NADPH oxidase mediated ROS release associated
with increased rac1 activity. Oral statin treatment inhibits myocardial rac1 activ-
ity. These data suggest that extra-hepatic effects of statins can be observed in
humans and may be beneficial for patients with chronic heart failure.

1309 Drosophila melanogaster: a powerful genetic model to
identify members of a particular human genetic
pathway related to cardiomyopathies

T. P. Vu Manh 1, M. Mokrane 1 , J. Flavigny 2, L. Carrier 2 , M. Sémériva 1,
M. Piovant 1, L. Röder 1. 1LGPD, Marseille Cedex 09, France; 2INSERM
UR523, Institut de Myologie, Paris, France

The completion of both human and Drosophila genomes, ∼30000 and ∼14000
genes respectively, revealed that we are more similar to this simple organism
than it was previously suspected. These two proteomes are 67% similar at the
amino acid level and 75% of human genetic disease genes have clear homo-
logues in the fly. Fly model has been essential for the understanding the de-
termination of essential developmental and neurological pathways conserved
from invertebrates to humans. The combination of heterologous transgenesis
and transcriptome analysis of transgenic tissues in Drosophila allows charac-
terizing rapidly members of the genetic pathways where the human gene is
acting.
This approach was used to MYBPC3 gene that encodes the human cardiac
myosin binding protein C (cMyBPC) associated with Familial Hypertrophic Car-
diomyopathy (FHC). Transgenic flies were produced that can express wild type
or mutated forms of cMyBPC in the Indirect Flight Muscles (IFMs) of the fly,
a tissue whose the physiology resembles that of cardiac muscle. Our results
shows that the human proteins are correctly expressed and incorporated in the
I Band of the IFMs sarcomeres. The expression of truncated human cMyBPC
in the IFM results in flightless flies with abnormal wing position. Electronic mi-
croscopy analysis of the IFMs of the flies expressing cMyBPC showed that the
muscle fibers had their Z-line/I-band torn. Moreover, the sarcomere length was
reduced of 10% compared to the wild type. These data suggest that human
c-MyBPC may interact with yet unidentified sarcomeric proteins to produce hy-
percontraction of the muscle fibers. In order to gain insight in the molecular con-
sequence of the transgene expression and to characterize the genetic network
involved in the flightless phenotype, we have performed a transcriptome analy-
sis using the nylon microarray technology with the help of Marseille Genopole.
Preliminary result on 3700 genes shows that the expression of human cMyBPC
in Drosophila sarcomeres modifies the transcription of 115 specific genes that
will be described. Work is in progress to performed genetic tests on putative
modifier genes identified by microarray analysis.

1310 Expression profiling of human hypertrophic
cardiomyopathy progressed to dilated cardiomyopathy
by DNA microarray analysis: insight into the
pathogenesis of phenotypes

L. Nanni 1, M. Pieroni 2 , C. Chimenti 2, G. Lanfranchi 1 , A. Maseri 3 ,
A. Frustaci 4 . 1Università degli Studi di Padova, CRIBI Biotechnology Centre,
Padova, Italy; 2Università Cattolica del Sacro Cuore, Cardiology, Rome, Italy;
3Università Vita-Salute San Raffaele, Cardio-Thoracic and Vascular, Milano,
Italy; 4Università Cattolica del Sacro Cuore, Cardiology, Rome, Italy

Background: Hypertrophic cardiomyopathy (HCM) is characterized by my-
ocyte disarray and a variable phenotypic expression. About 10% of cases of
HCM develop a dilated cardiomyopathy (DCM). In order to investigate the al-
tered gene expression implicated in the evolution of HCM in human, we com-
pared myocardial RNA from 8 patients (pts) with HCM progressed to DCM to
myocardial RNA from 7 pts with typical HCM, through DNA microarray analysis.
Methods: Endomyocardial biopsies were obtained from each pt from which we
produced 2 RNA pools, one for each pts’ phenotype, as targets for hybridiza-
tions: HCM evolved to DCM (pool A) and HCM with preserved systolic function
(pool B). For each pool, equal amounts of total RNA extracted from each single
biopsy were mixed and two round linear amplification of the pooled RNAs was
performed. The platform used was a tissue-specific microarray containing 5000
among skeletal, cardiac muscles, and bone marrow clones.
Results: A total of 88 deregulated transcripts were identified, among which
76 were overexpressed and 12 underexpressed. Of note, 41 transcripts have
still unknown function. Induction of fetal gene expression program, as shown
by overexpression of alpha-actin, brain natriuretic peptide and atrial natriuretic
peptide, is consistent with HCM phenotype. We suggest that while initially sup-
porting compensatory hypertrophy, this program is augmented as the hearts
progress to DCM. We observed the reduced expression of some ribosomal
proteins and of mithocondrial COX7 gene, in contrast with the generally in-
creased expression of these genes in the HCM spectrum. The abnormalities
of energy production and/or abnormal protein synthesis may play an important
role in the pathogenesis of the HCM/DCM evolution, consistent with the finding
of several mitochondrial DNA mutations associated with this phenotype. Signif-
icant underexpressed genes were those of the immune response. Finally, an
anti-apoptotic gene was underexpressed, supporting a mouse trangenic model
in which increased levels of apoptosis are associated with the transition from
compensated HCM to decompensated DCM.
Conclusion: We speculate that some of these transcripts could be related to
the more severe clinical trait associated with pool A. However, their role to-
gether with that of deregulated transcripts whose functions are still unknown,
has to be clarified. Finally, we are obtaining expression profiles from each af-
fected individuals with different clinical traits to better clarify the individual rela-
tion between genotype and phenotype.

INFLAMMATORY HEART DISEASE

1311 Tenascin-C is a useful marker of disease activity in
human myocarditis

S. Morimoto 1 , M. Hiroe 2, S. Hiramitsu 1 , S. Kato 1, A. Uemura 1 , Y. Kato 1,
H. Hishida 1, K. Imanaka-Yoshida 3 . 1Fujita Health University, Division of
Cardiology, Toyoake, Japan; 2International Medical Center of Japan, Division
of Cardiology, Tokyo, Japan; 3Mie University, Department of Pathology, Tsu,
Japan

Objective: To determine whether disease activity and tenascin-C (TNC) ex-
pression are correlated in human myocarditis.
Background: In myosin-induced autoimmune myocarditis mouse models, it
has been demonstrated that the level of TNC expression reflects disease activ-
ity.
Methods: Endomyocardial biopsies were performed in 32 cases in the acute
phase of myocarditis, and a total of 109 biopsy samples obtained. Histological
specimens were prepared by routine methods, and immunostaining was per-
formed with anti-TNC antibody. Under a light microscope 109 specimens were
classified according to the Dallas criteria as active myocarditis (AM): 51 speci-
mens, borderline myocarditis (BM): 33 specimens, and no myocarditis (NM): 26
specimens. The degree of TNC expression was scored into 5 grades accord-
ing to the proportion of TNC-expressing regions. As a control, 39 specimens
obtained from 14 cases without any obvious cardiac lesions were also studied.
TNC expression was compared in the 4 groups. In addition, serial biopsies were
performed in 25 of the 32 cases, making it possible to investigate the changes
in TNC expression associated with the passage of time.
Results: The TNC expression score was 3.5±0.7 in AM, 2.0±0.9 in BM,
0.9±1.0 in NM, and 0.4±0.5 in the Control, with the differences between the
4 groups all significant. TNC expression was found to gradually decrease with
time after myocarditis onset.
Conclusion: In human myocarditis as well, the level of TNC expression reflects
disease activity.
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1312 Myocardial signal intensity analysis with magnetic
resonance imaging (T2-weighted short time inversion
recovery sequence-STIR ) in patients with suspected or
known myocarditis – a preliminary report

P.K. Klimeczek 1, M. Pasowicz 2, C. Zorkun 3, K. Zmudka 3, W. Piwowarska 4,
W. Tracz 2. 1John Paul II Hospital, Dept. of Radiology, Krakow, Poland; 2John
Paul II Hospital, Dept. of Cardiac and Vascular Diseses, Krakow, Poland;
3John Paul II Hospital, Dept of Invasive Cardiology, Krakow, Poland; 4John
Paul II Hospital, Dept. of Coronary Artery Disease, Krakow, Poland

Introduction: One of the most important features of inflammatory process is
oedema. The visualization of oedematic tissue characteristics might be useful
in diagnosis of inflamatory process.
Aim: We applied the oedema-sensitive MR sequence Spin Echo T2-weighted
STIR to fast non-invasive detection of inflammatory process in myocardium.
Methods: The study covered 24 patients in two groups beetwen January 2001
to February 2003. Group I consisted of 12 subjects 7 women, 5 men mean
age 36 years (15 – 46) with clinical and biochemical signs of myocarditis (atyp-
ical chest pain, history of previous infection, arrhythmia, moderately increased
CRP, global impairment of contractility in echo, with normal angiography or no
atherosclerotic plaques in MSCT), Group II consisted of 12 subjects (6 women,
6 men) mean age 48 years with stable angina (CCS II) pectoris without clinical
and biochemical symptoms of myocarditis. The MR examinations were per-
formed with Magnetom Vision Plus 1.5 T. Cardiac MR protocol consist of 1)
T1-weighted Turbo Flash localization sequences - scouts 2) spoiled – gradient
echo cine (GE) sequences: 4-chamber and 2-chamber long axis 2) series of
spoiled cine-GE 2-chamber short axis images from base to apex (slice thick-
ness 8 mm, 2 mm gap) 3) T2-weighted STIR Spin Echo (6 mm slice thickness)
in basal and medial segment of LV measuring signal intensity at all segments
and calculating it’s average value. The measurements of signal intensity (SI)
were performed simultaneously in myocardium and intercostal muscles (the
same acquisition and image). The mean myocardial SI/skeletal muscle SI ratio
was calculated. The left ventricular EF was measured and LV–contractility was
assessed.
Results: On cardiac MR examination patients with clinical myocarditis had a
significantly higher mean signal intensity ratio than patients who had no symp-
toms of myocarditis (2.9 vs 1.6, p<0.05). The mean EF was lower in group with
myocarditis (40% vs 54% p<0.05). The global hypokinesis of LV was found only
in 8 patients with suspected myocarditis, the regional contractility impairment
were observed in 6 (50%) patients with coronary artery disease.
Conclusion: The application of MR STIR sequence in high quality visualization
of oedematic tissue might be useful diagnostic and follow up evaluation tool in
patients with myocarditis.

1313 Elevated serum cardiac troponin-T levels in murine
coxsackieviral myocarditis was correlated with heart
viral titer rather than degree of inflammation

B-K. Lim 1, J-O. Shin 1, S-C. Choe 2, D-K. Kim 1, S-H. Lee 1, E. Jeon 1.
1Sungkyunkwan Univ School of Medicine, CV center, Samsung Medical
Center, Seoul, Korea, Republic of; 2MSD Korea, FMA1, Medical Department,
Seoul, Korea, Republic of

Background: Endomyocardial biopsy often fails to reveal myocardial injury and
inflammation in clinically suspected myocarditis. Levels of serum cardiac tro-
ponin T (cTnT) are elevated in myocardial injury, even in the absence of his-
tological signs of myocarditis. We measured serum cTnT levels, histology and
viral titers in hearts at various stages of murine coxsackieviral B3 (CVB3) my-
ocarditis, to investigate their correlation during the course of viral myocarditis.
Methods: Balb/C female mice were infected intraperitoneally with 10,000 pfu of
two different CVB3 variants, myocarditis strain (H3) and amyocarditic variant of
CVB3-H3 (10A1). Serum and hearts were collected at various time points. To
identify myocyte damage in the hearts, Evans blue dye was injected intraperi-
toneally at 12 hours before harvesting hearts. The degree of inflammation was
analyzed by H&E staining. In the cryosection, CVB3 infected myocytes were
immunostained with an anti-enteroviral VP1 antibody. Serum cTnT level was
measured by ELISA. Results: Viable virus titers in H3 hearts were higher than
in 10A1 hearts, peaked 3 days after infection, and decreased at day 7, and no
viable virus at day 14, in the heart infected with both viruses. Myocardial inflam-
mation was peaked at day 7, and decreased markedly at day 14 in H3 hearts.
Scanty inflammation was observed in 10A1 hearts. Evans blue uptake under
fluorescent microscopy was observed from day 3 and peaked at day 7, and it
was co-localized with the infected myocytes. Individual serum cTnT levels were
significantly increased on day 3 (7.37±1.47, 1.15±0.35 ng/ml), persisted to day
7 (0.73±0.08, 0.47±0.13), and normalized at day 14 in H3 and 10A1 hearts,
respectively. Serum cTnT levels were positively correlated with viral titers in the
heart (r = 0.746, p < 0.01), but not with the degrees of inflammation. Conclu-
sions: The elevated serum cTnT level provides evidence of myocardial injury
even in the absence of inflammation in the histology after viral infection, there-
fore, in clinical situations, the additional virus detection methods are needed for
the accurate etiologic diagnosis of viral myocarditis in the clinically suspected
myocarditis.

1314 The role of pericardioscopy and epicardial biopsy in
determination of the etiological treatment for chronic
pericardial effusions

B. Maisch 1, A.D. Ristic 2, S. Pankuweit 3, A. Neubauer 3, R. Moll 4,
K. Havemann 3. 1Philipps University Marburg, Dept. of Internal
Medicine-Cardiology, Marburg, Germany; 2University Inst. for Cardiovasc.
Dis., Belgrade, Yugoslavia; 3Philipps University, Dept. of Internal
Medicine-Hematology, Marburg, Germany; 4Philipps University, Dept. of
Pathology, Marburg, Germany

Assessment of the etiology of pericardial disease has important therapeutic im-
plications. The aim of the study was to evaluate the clinical efficacy and safety
of etiology-specific intrapericardial treatment with cisplatin or triamcinolone.
Methods: Out of the registry of 260 pts undergoing pericardiocentesis, 42 pts
with cytologically verified neoplastic pericardial effusion (PE)(Group 1: 69%
males, 58.8±13.2 yrs) were selected for cisplatin treatment (30 mg/m2/24h).
Further 84 pts with autoreactive chronic PE were treated intrapericardially with
two triamcinolone regimens (Group 2: 54 pts, 50% males, 48.9±14.3 yrs, tri-
amcinolone 600 mg/m2/24h; Group 3: 30 pts, 46.7% males, 52.5±12.7 yrs,
triamcinolone 300 mg/m2/24h). At the initial assessment all pts underwent clin-
ical examination, echocardiography, pericardiocentesis, PE drainage, pericar-
dioscopy, epicardial and pericardial biopsy. PE and pericardial/epicardial biopsy
analyses included biochemistry, cytology, serology, microbiology, histology, im-
munohistology, and PCRs for microbial DNA/RNA.
Results: The following malignancies were established: lung cancer - 52.4%,
breast cancer - 19.0%, Morbus Hodgkin - 4.8%, esophageal cancer - 2.4%,
mesothelioma - 2.4%, colon cancer - 4.8%, and cancer of unknown origin -
14.3%. None of the pts intrapericardially treated with cisplatin died due to car-
diac tamponade. Mortality due to non-cardiac tumor progression was 52.4%
and 80.9%, after 3 and 6 months respectively. Cisplatin prevented recurrence
of symptoms and a hemodynamically relevant PE during the first 3 months
of the follow-up in 92.8% of the pts, and after 6-12 months in 83.3% of the
pts. With exception of myocardial ischemia in one patient (2.4%) there were
no major complications of the treatment. Triamcinolone treatment resulted in
symptomatic improvement and prevented PE recurrence in 92.6% vs. 86.7% of
the pts after 3 months and in 85.1% vs. 83.3% after 1 year in the Group 2 and
Group 3 respectively (p>0.05). There were no treatment related acute compli-
cations. During the follow-up 29.6% of the pts developed transitory iatrogenic
Cushing syndrome in the Group 1 vs. 13.3% in the Group 2 (p<0.05).
Conclusion: Intrapericardial treatment of neoplastic pericarditis with cisplatin
significantly prevented recurrences of symptoms and PE during the follow-up
of 12 months. Intrapericardial treatment of autoreactive chronic/recurrent PE
with 300 mg/m2/24h of triamcinolone prevented recurrences of symptoms and
relapses of PE equally effective as the 600 mg/m2/24h regimen, but with sig-
nificantly lower incidence of side effects.
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1315 Is colchicine the initial mode of treatment for acute
pericarditis?

M. Imazio, B. Demichelis, E. Cecchi, G. Gaschino, D. Demarie, A. Ghisio,
R. Trinchero. Maria Vittoria Hospital, Cardiology Dept., Turin, Italy

Background: Recurrent pericarditis is the most troublesome complication of
acute pericarditis, occurring from 15 to 30% of cases. Colchicine is effective
and safe for the treatment of recurrent pericarditis as adjunct to the conven-
tional treatment and may ultimately serve as the initial mode of treatment es-
pecially in idiopathic cases (Adler Y. et al.Circulation 1998;97:2183-5). To the
best of our knowledge no prospective studies have been published to test this
intriguing hypothesis. Aim of this work is to verify the safety and efficacy of
colchicine as first choice therapy of the first episode of acute pericarditis and
then to verify its efficacy in the prevention of recurrences.
Methods: A prospective, randomized, unblinded design was used. From June
2001 to June 2002 new cases of acute pericarditis were randomized to receive
a conventional treatment with aspirin 800mg orally every 6 or 8 hours for 7-10
days with gradual tapering over 2-3 weeks (group I) or a treatment with aspirin
at the same dose combined with colchicine 2mg for the first day and then 1mg
daily for at least 3 months (group II). Exclusion criteria were: current serum
creatinine above the upper normal limit, current transaminases >1.5 times the
upper normal limit, known liver disease, myopathy or blood dyscrasias, preg-
nant or lactating women or women of childbearing potential not protected by a
contraception method, known hypersensitivity to study treatments.
Results: 30 patients(mean age 51.4 ± 17.3, 14 males) were assigned to group
I and 30 patients(mean age 52.7 ± 17.2, 13 males) were assigned to group II.
There were no statistically significant differences in baseline clinical charac-
teristics between the groups. Patients treated by colchicine had a higher fre-
quence of remission of the first episode compared with patients in group I (re-
spectively 100.0% vs 80.0%;p=0.03). In two cases(6.7%) colchicine treatment
was interrupted because of gastrointestinal side effects while no treatment in-
terruption was recorded in group I. No recurrencies were detected after a mean
follow-up of 15.1 ± 4.2 months in patients who were able to complete the 3-
month treatment with colchicine (recurrencies in group II vs group I: 0.0% vs
20.0%; p=0.03).
Conclusions: Colchicine combined with aspirin is safe and very effective in the
treatment of the first episode of acute pericarditis and in recurrencies preven-
tion. Gastrointestinal side effects(mainly nausea, diarrhea and abdominal pain)
may limit its tolerability. A large, randomized, double blind, placebo controlled
trial is warranted to confirm these promising results.

1316 Tissue Doppler analysis of mitral annulus motion in
patients with severe diastolic heart failure

T. Butz 1, L. Faber 1, Y. Kim 1, N. Bogunovic 1, W. Scholtz 1, H.K. Schmidt 1 ,
R. Koerfer 2 , D. Horstkotte 1. 1Dept. of Cardiology, 2Heart Center North
Rhine-Westphalia, Dept. Thoracic Cardiovasc. Surgery, Heart Center North
Rhine-Westphalia, Bad Oeynhausen, Germany

Background: It has been suggested that tissue Doppler (TD) analysis of mitral
annulus (MA) motion might be helpful to further differentiate severe diastolic
heart failure (D-HF) as demonstrated by a restrictive left ventricular (LV) filling
pattern. We studied the relationship between the early transmitral flow velocity
(E), the early component of MA motion by TD (E’) and LV filling pressures in 20
consecutive patients (pts.) with D-HF of either proven myocardial origin (RCM)
or from constrictive pericarditis (CP). All pts. underwent a complete echocar-
diographic and hemodynamic assessment.

Results: Out of the 20 pts.
(mean age 60±13 years) 11 had
CP, and 9 RCM. NYHA class III
symptoms were reported by 12
pts (60%), 9 (45%) had atrial
fibrillation (AF). Mean pulmonary
wedge pressure (PCW) 21±7
mmHg. E was 92±22 cm/s, de-
celeration time of E 137±39 ms
without a significant difference
between RCM and CP. Systolic
LV function was normal in all CP
pts., slightly abnormal or mod-
erately abnormal in 3 in RCM
pts each. Mean pulmonary artery

pressure (PAP) was 29±10 mmHg with a significant difference between RCM
and CP (35±11 vs. 26±5 mm Hg; p<0.01). Pts. with CP showed a higher E’
both on the septal and lateral side of the MA (14±6 cm/s vs. 4±2 cm/s, and
13±4 cm/s vs. 5±2 cm/s, resp.; p<0.001). E’ was <8 cm/s in all RCM pts. and
>8 cm/s in all CP pts. (see figure). Moreover, pts. with RCM showed a higher
E/E’-ratio (26±10 vs. 7±3 cm/s; p< 0.001).
Conclusion: Among pts. with severe D-HF, those with RCM frequently also
have slight to moderate impairment of systolic LV function, and a higher PAP.
TD analysis of MA motion, however, seems to clearly differentiate pts. with
RCM from CP independent of cardiac rhythm with a cut-off value of E’ <8 cm/s.

MYOCARDIAL ISCHAEMIA – PATHOPHYSIOLOGY

1317 Protein kinase C-δ mediated the expression of heat
shock protein 72 by geranylgeranylacetone in rat heart

T. Saikawa 1, K. Yamanaka 2, N. Takahashi 2 , T. Ooie 1, K. Kaneda 2,
H. Yoshimatsu 2. 1Cardiovascular Science, 2Internal Medicine, Oita Medical
University, Oita, Japan

Purpose: Cardioprotection during ischemia and reperfusion is an important
issue. Heat shock protein 70 has been revealed to exert cardioprotection dur-
ing ischemia/reperfusion. Our laboratory recently demonstrated that oral ad-
ministration of geranylgeranylacetone (GGA), an antiulcer agent, induces heat
shock protein 72 (HSP72) in the rat heart and renders cardioprotection against
ischemia/reperfusion injury. However, the signaling pathways remain to be elu-
cidated. The present study tested the hypothesis that oral GGA would activate
protein kinase C (PKC), leading to the phosphorylation and translocation of
heat shock factor 1 (HSF1), and thus promote the expression of HSP72 pro-
tein. Methods and Results: Rats were classified into 4 groups: a control (CNT)
group (vehicle administration), a GGA group (GGA 200 mg/kg administration),
a CHE-CNT group (pretreated with intravenous injection of 5mg/kg chelery-
thrine (CHE) before vehicle administration), and a CHE-GGA group (pretreated
with CHE before GGA administration). Twenty-four hours after administration,
oral GGA induced overexpression of HSP72, increased amount of the phos-
phorylated form of HSF1 in the nucleus, and translocation of PKC delta, all
of which were prevented by pretreatment with CHE. Isolated perfused heart
experiments revealed that the better functional recovery observed in the GGA
group during the reperfusion period following the 20 min of no-flow global is-
chemia compared with the CNT group was abolished by pretreatment with
CHE. The effect of rottlerin, a specific PKC delta inhibitor, abolished HSP in-
duction. Genistein did not antagonize the induction and cardioprotection af-
forded by GGA induced HSP 72, showing little contribution of tyrosine kinase
signaling pathway. Thus the induction of HSP by GGA is assumed to be medi-
ated by PKC delta. Conclusions: These results suggest that activation of PKC
(translocation of PKC delta), which primes the phosphorylation of HSF1, plays
an essential role in the cardiac overexpression of HSP72 by GGA that leads to
cardioprotection.

1318 Increased resistance to ischaemia/reperfusion stress
of cardiomyocytes in apolipoprotein E-deficient mice

M. Dworschak 1, D. Breukelmann 2 , L.V. D’Uscio 3, Z.S. Katusic 3,
J.D. Hannon 3. 1University Hospital Vienna, Cardiothoracic and Vascular
Anesthesia, Vienna, Austria; 2University of Münster, Anaesthesiology and
Intensive Care, Münster, Germany; 3Mayo Clinic, Anesthesia Research,
Rochester, MN, United States of America

Objective: It has been shown that long-term high cholesterol diet reduces
infarct size after LAD occlusion in LDL receptor-deficient mice [1]. However,
these mice are also more vulnerable to microvascular ischemia/reperfusion
(I/R) injury [2]. As the cellular response to I/R has not yet been elucidated,
we investigated the effect of I/R stress on cardiomyocytes of severly hyper-
cholesterolemic apolipoprotein (ApoE)-deficient and C57BL/6 wild type mice.
Methods: Before the study, mice were treated with a fat diet that increased
cholesterol levels in ApoE but not in control animals. Ischemia was simulated
by superfusing the cells with an acidic, deoxyglucose containing medium (pH
6.3) in a nitrogen athmosphere. After 30 min of ischemia, cells were perfused
for 50 min with Tyrode’s solution (pH 7.4 with glucose) under normoxia. In-
tracellular calcium and pH were monitored simultaneously with Fura-2 and
BCECF, respectively. Diastolic cell length and the occurrence or absence of
calcium transients unrelated to electrical stimulation were also recorded. Addi-
tionally, myocardial protein content of three calcium handling proteins (SERCA
2, PMCA 2, and Na/Ca exchanger) was quantified. Results: After ischemia,
diastolic Fura-ratio increased from 0.41 ± 0.03 to 0.48 ± 0.03 (ApoE) and from
0.44 ± 0.05 to 0.47 ± 0.08 (control, n.s.). While it remained at that level in
ApoE cells, it further increased to 0.83 ± 0.24 in controls after reperfusion (p
< 0.05). After I/R, BCECF-ratio had dropped from 3.5 ± 0.3 (baseline) to 3.2
± 0.2 (n.s.) in ApoE and from 3.8 ± 0.3 to 2.7 ± 0.3 in the control group (p <

0.05). Diastolic cell length decreased to 94% and 67% of initial length in ApoE
and control cells, respectively (p < 0.05), indicating an increased incidence of
hypercontracture in controls. The percentage of arrhythmic cells after ischemia
was 71% and 77% in ApoE and control cells, respectively (n.s.). It further de-
creased to 25% in the ApoE group whereas it climbed to 88% in controls (p <

0.05). There was no group difference in the protein content of SERCA 2, PMCA
2, and Na/Ca exchanger. Conclusion: These results show that cardiomyocytes
from ApoE-deficient mice have mechanisms that protect them from intracellular
acidosis, calcium overload, hypercontracture and arrhythmias during I/R. Thus,
myocytes from hyperlipemic mice are better prepared to sustain I/R stress.The
lower calcium levels in ApoE cells cannot be explained by differences in the
expression of the three calcium handling proteins.
References: [1] Arterioscler Thromb Vasc Biol 19, 2776, 1999; [2] Am J Physiol
276, H1647, 1999.
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1319 Onset of cell-to-cell electrical uncoupling precedes
rigor contracture and conduction blockade in isolated
rat hearts

A. Rodriguez-Sinovas, D. Garcia-Dorado, M. Ruiz-Meana, J. Inserte,
J. Soler-Soler. Hospitals Vall d’Hebron, Lab de Cardiologia Experimental,
Barcelona, Spain

Objective: Previous studies have demonstrated a close temporal relationship
between the onset of rigor contracture and of cytosolic Ca2+ rise in ischemic
myocytes, and in isolated rabbit papillary muscles rigor onset and Ca2+ rise
have been shown to precede the onset of cell-to-cell electrical uncouling,
supporting a determinant role of severe ATP depletion and Ca2+ overload in
gap junction closure. In this study we correlated changes in tissue electrical
impedance and cell-to-cell uncoupling and conduction blockade with rigor on-
set during myocardial ischemia and hypoxia in an isolated rat hearts.
Methods: Thirty three isolated open rat hearts were submitted to one hour
of acute myocardial ischemia (n=14), hypoxia at pH 7.4 (n=10), or hypoxia at
pH 6.4 (n=9), while paced at the cardiac base. Developed tension was moni-
tored using force transducers, myocardial electrical impedance (resistivity and
phase angle) by four-electrode probes, and conduction velocity by analysis of
transmembrane action potential recordings. Rigor onset was determined as an
abrupt increase in diastolic tension. Onset of cell-to-cell electrical uncoupling
was determined as an abrupt increase in tissue resistivity and a sharp decrease
in phase angle occurring after a first phase of slight changes.
Results: There was a strong correlation between the time of onset of elec-
trical uncoupling and the time of onset of rigor (r=0.82, p<0.001), but cell-
to-cell electrical uncoupling preceded both rigor onset and conduction block-
ade during ischemia (10.20±0.43 min for electrical uncoupling vs. 15.54±1.21
min for rigor onset and 14.24±0.98 min for total conduction blockade, ANOVA,
p<0.001), hypoxia at pH 6.4: (7.00±0.88 min vs. 14.47±0.98 and 18.27±1.84
min, respectively, p<0.001), or hypoxia at pH 7.4 (4.93±0.40 min vs. 5.89±0.49
and 12.83±1.29 min, respectively, p<0.001). Cell-to-cell electrical uncoupling,
rigor onset and conduction blockade occurred earlier during hypoxia at pH 7.4
than during ischemia or hipoxia at 6.4 (ANOVA, p<0.05). However, changes
in tissue impedance were much more pronounced during ischemia than dur-
ing both types of hypoxia (the increase in tissue resistivity at 45 minutes was
113.37±10.99% during ischemia, 31.11±3.70% during hypoxia, and pH 7.4
and 19.56±3.73 for hypoxia at pH 6.4, ANOVA, p<0.001).
Conclusion: In the intact rat heart cell-to-cell electrical uncoupling occurs
clearly before the onset of detectable rigor contracture or conduction block-
ade independently of the presence or absence of catabolite accumulation or
acidosis.

1320 Partial inhibition of myocardial fatty acid oxidation
increases regional contractile power and efficiency
during demand-induced ischaemia

WC. Stanley 1, CP. Chandler 1 , PN. Chavez 2, H. Huang 1, T. McElfresh 1,
J. Sterk 1. 1Case Western Reserve University, Department of Physiology &
Biophysics, Cleveland, United States of America; 2CWRU, Dept of Pediatrics,
Cleveland, United States of America

Clinical trials in patients with stable angina show that drugs that partially in-
hibit myocardial fatty acid oxidation reduce the symptoms of demand-induced
ischemia (e.g. prolonged exercise time, fewer anginal attacks), presumably
by reducing lactate production and improving regional systolic function. It is
not known if partial inhibition of myocardial fatty acid oxidation reduces lac-
tate production and improves systolic wall motion during demand-induced is-
chemia. We tested the hypothesis that partial inhibition of fatty acid oxidation
with oxfenicine (a carnitine palmitoyl transferase-I inhibitor) reduces lactate pro-
duction and increases regional myocardial power during demand-induced is-
chemia. Methods: Demand-induced ischemia was produced in anaesthetized
open-chest swine by reducing flow by 20% in the left anterior descending coro-
nary artery (LAD) and increasing heart rate and contractility with dobutamine
(15 µg/kg/min i.v.) for 20 min. Glucose and fatty acid oxidation were mea-
sured with an intracoronary infusion of [U-14C] glucose and [9,10-3H] oleate,
and hearts were treated with oxfenicine (2mmol/L in LAD blood); n=7) or vehi-
cle (n=7). Regional anterior wall power was assessed from the left ventricular
pressure – anterior free wall segment length loops. Results: During demand-
induced ischemia, the oxfenicine group had a higher rate of glucose oxidation
(6.9 ± 1.1 vs. 4. 7 ± 0.8 µmol/min; P<0.05) and significantly lower fatty acid
uptake. There was not difference between groups in the activity of pyruvate de-
hydrogenase (the key enzyme regulating pyruvate oxidation in mitochondria),
thus dephosphophorylation of this enzyme was not required for greater pyru-
vate oxidation. The oxfenicine group had significantly lower lactate output inte-
grals (1.11±0.23 vs. 0.60±0.11 mmol) and glycogen depletion (66 ± 6 vs. 43
± 8%), and higher anterior wall power index (0.95 ± 0.17% vs. 1.30 ± 0.11%)
and anterior wall energy efficiency index (91 ± 17% vs. 129 ± 10%). Conclu-
sions: This is the first direct evidience that partial inhibition of fatty acid oxida-
tion reduces nonoxidative glycolysis and improves regional contractile power
and efficiency during demand-induced ischemia.

1321 Profiling of changes in protein expression and
activation following myocardial ischaemia and
reperfusion in rabbits. Effects of alternative and
classical complement pathway inhibition

H. Schwertz 1, H. schwertz 2 , T. Längin 3, H. Platsch 4, J. Richert 4 , H. Darius 3,
K. Werdan 1, M. Buerke 1. 1Martin-Luther-University, Department of Medicine
III, Halle, Germany; 2Halle/Saale, Germany; 3Johannes Gutenberg-University,
II. Department of Medicine, Mainz, Germany; 4BASF AG, Ludwigshafen,
Germany

Background: Myocardial ischemia and reperfusion injury (MIR) can be related
to leukocyte activation with release of cytokines and oxygen-derive free radi-
cals. Activation of the complement system has been implicated in the patho-
genesis of myocardial ischemia and reperfusion injury. In this regard, activation
of transcription factors (i.e. NFkB), de novo protein synthesis and protein acti-
vation seems to play an important role. Therefore, we analyzed the changes in
the myocardial protein pattern in rabbits after MIR.
Methods: In the present study we analyzed the myocardial protein expression
following MI/R in a rabbit model(60min I+180min R), with and without comple-
ment inhibition with the synthetic serine protease inhibitor FUT-175 known to
inhibit classical and alternative complement pathway. FUT-175 significantly re-
duced myocardial necrosis. The CK activities demonstrated increased activity
for vehicle animals and reduced activity for FUT-175 treated animals, indicat-
ing preservation of myocardial tissue. The myocardial protein expression was
analyzed by two-dimensional electrophoresis (IEF in the first dimension and
SDS-PAGE in the second dimension) following MI/R in the different groups.
The protein patterns were silver stained and evaluated by means of MELANIE
III a computer-assisted gel analysis system. The biochemical identification of
the proteins of interest was achieved using nanoHPLC/ESI-MS/MS.
Results: On average, 509±25 protein spots were found on the gels. A pattern
of 480 spots with identical positions was found on every gel (n=5/group). We
analyzed 12 spot which were significantly altered by using mass spectrome-
try. SOD, aspartat transaminase, a-crystallin chain B, Mn SOD, ATP synthase
A chain, mitochondrial stress protein, CK and troponin T (TnT)were identified
by mass spectrometry. We compared sham group vs. vehicle group vs. FUT-
175 treated animals. All of these anti-inflammatory proteins were preserved in
the FUT-175 group following (MI/R)when compare to vehicle treated animals.
Interestingly treatment with FUT-175 also preserved expression of structural
proteins like CK and TnT.
Conclusions: The results present the dynamic in myocardial protein expres-
sion after ischemia and reperfusion and after treatment with the complement in-
hibitor FUT-175. Our results also demonstrate the influence of the complement
inhibitor FUT-175 on the expression of cardioprotective proteins after MI/R. The
results illustrate the application of proteomic analysis to discover possible new
therapeutic targets or to detect not suspected effects of compounds.
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1322 The administration of losartan from the beginning of
the infarct unfavorably modifies the ventricular
remodelling and the scar collagen concentration in
rabbits

G.E. Gonzalez, J. Palleiro, S.C. Monroy, A. Depetris Chauvin, M. Rodriguez,
R.J. Gelpi, C. Morales. Faculty of Medicine, UBA., Pathology, Buenos Aires,
Argentina

The effects of losartan (L) on myocardial infarct (MI) ventricular remodelling
(VR) remains controversial. Objective: The goal was to determine if early ad-
ministration of L to rabbits subjected to MI modifies VR.
Methods: 52 rabbits were subjected to ligature of the left coronary artery. Four
groups were performed: G1 (sham; n=13), G2 (MI; n=13), G3 (Sham+L; n=13)
and G4 (MI+L; n=13). L (12.5 mg/kg/d) was administered during 35 days start-
ing from 3 hours post-MI. The animals were sacrificed at 35 days post-MI. Each
group was randomized for histological evaluation (n=4) and for functional and
morphometric analysis (n=9). Ventricular function was evaluated using Lan-
gendorff’s technique to determine pressure-volume curves. Hearts were fixed
in formaline, cut from apex to base and stained with Picrosirius Red and Mas-
son trichrome. Collagen (C) was measured in scar areas. Infarct size (IS), scar
(ScT) and septum thickness (ST), were measured by means of morphometric
analysis.
Results: X ± SEM; *:p<0.05 vs G1; #:p<0.05 vs G2.

Morphometric measurement

IS (%) ScT (mm) ST (mm) Scar C (%)

G1 0.23 ± 0.02
G2 25.40 ± 5.30 0.23 ± 0.03 0.30 ± 0.02 * 72.70 ± 3.78
G3 0.18 ± 0.03 #
G4 21.90±4.10 0.16 ± 0.02 # 0.21 ± 0.02 # 62.40 ± 3.90 #

Diastolic presion volume relationships.

Conclusions: The early administration of L unfavorably modified post-MI VR,
increasing ventricular dilation, reducing the ScT, ST and scar C concentration.

HOW TO ASSESS SYSTOLIC FUNCTION IN HEART
FAILURE

1327 Patient characteristics, treatment, prognosis and
adherence to guidelines in patients with left-ventricular
systolic dysfunction as compared to preserved
left-ventricular function: a report from the EuroHeart
Failure Survey

M.J. Lenzen 1, M. Komajda 2, W. Scholte op Reimer 3, E. Boersma 3,
F. Follath 4, K. Swedberg 5 , J. Cleland 6. 1Erasmus MC, cardiology, Rotterdam,
Netherlands; 2Paris, France; 3Rotterdam, Netherlands; 4Zurich, Switzerland;
5Gothenburg, Sweden; 6Hull, United Kingdom

Background: Guidelines for heart failure are mostly based on randomised
clinical trials and focus on patients with a left ventricular systolic dysfunc-
tion (LVSD). The EuroHeart Failure Survey provides an opportunity to explore
whether patients with a preserved LV function were treated also according to
these guidelines.
Methods and Patients: We performed a prospective survey in 115 hospitals
from 24 countries and identified 10.701 patients (46.788 screened) with sus-
pected heart failure. Patient characteristics with respect to investigations, in-
terventions and pharmacological treatment were compared between patients
with a LVSD and a preserved systolic LV function. LVSD was defined when
the assessment of an echocardiogram revealed a moderate or severe systolic
dysfunction or the ejection fraction (LVEF) was <0.40.
Findings: LVEF was known or assessment of LV systolic function was made in
6806 (64%) patients. 3473 (51%) had LVSD, while 3333 (49%) had a preserved
LV systolic function. Patients with LVSD were on average 3.4 years younger and
more often of male gender (71% vs 46%, respectively) than patients without
LVSD. Prior myocardial infarction (50% vs. 28%) and diabetes mellitus (28%
vs. 26%) was seen more often in patients with LVSD, while hypertension (50%

vs. 58%) and respiratory disease (29% vs. 33%) were less frequent in these
patients as compared to patients with a preserved LV function. When coronary
angiography was performed, 24% LVSD and 33% patients with a preserved LV
systolic function had no evidence of coronary artery disease.
Patients with LVSD were more often treated with ACE-inhibitors (78% vs. 59%),
bèta-blockers (46% vs. 39%), cardiac glycosides (41% vs. 32%), nitrates (50%
vs. 46%), positive inotropic agents (11% vs. 6%) and anti-arrhythmic drugs
(21% vs. 14%). Patients with preserved LV systolic function received more often
calcium antagonists (27% vs. 16%), while no differences in diuretic use were
observed.
Conclusions: Heart failure with preserved LV systolic function appears com-
mon. Major differences were seen between these patients and those who had
LVSD. Although few recommendations exist for the treatment of heart failure
with preserved LVSD, such patients were commonly treated with ACE inhibitors
and beta-blockers, possibly for the management of concomitant coronary dis-
ease or hypertension.

1328 Haemodynamic classification based on
right-ventricular ejection fraction and pulmonary
pressure identifies etiology and predicts prognosis in
patients with ischaemic and non-ischaemic heart
failure

L. La Vecchia, L. Varotto, C. Bonanno, M. Martini, P. Vincenzi, R. Ometto,
A. Fontanelli. S. Bortolo Hospital, Cardiology, Vicenza, Italy

Background: Previous studies performed in patients (pts) with heart failure
(HF) showed the usefulness of combining right ventricular ejection fraction
(RVEF) and pulmonary artery pressure (PAP) in defining subgroups with differ-
ent prognosis. Moreover, we observed a higher prevalence of right ventricular
dysfunction (RVD) in idiopathic dilated cardiomyopathy (IDC) compared to is-
chemic heart disease (IHD) for any given value of PAP and left ventricular (LV)
EF. Thus, we test the hypothesis that a combination of RVEF and PAP not only
helps in risk stratification of HF pts, but also identifies hemodynamic patterns
specific for the 2 etiologies.
Methods: Consecutive pts with chronic LVD, defined as a LVEF < 45% were
studied invasively. Pts were categorized based on RVEF and PAP as follows:
a value of RVEF <35% was used to define RV dysfunction, while a mean PAP
> 20 mmHg was used to define pulmonary hypertension. By combining these
2 variables, 4 groups were obtained: group A (normal RVEF and normal PAP);
group B (low RVEF and normal PAP); group C (high PAP and normal RVEF);
group D (high PAP and low RVEF). Clinical and hemodynamic data were com-
pared among the different groups. The end-point considered in the follow-up is
transplant-free survival (TFS).
Results: The study cohort included a total of 260 pts (mean age 59±12 yrs,
82% males), with a mean LVEF of 31±9% and a mean RVEF of 39±12%.
Of these, 85 pts (32.7%) were in group A, 27 pts (10.3%) in group B, 74 pts
(28.5%) group C and 74 pts (28.5%) in group D. The relative distribution of IHD
vs IDC in the 4 groups was as follows: group A: 55% vs 45%; group B: 15%
vs 85%; group C: 61% vs 39%; group D: 19% vs 81%; p for trend: <0.0001).
The 4 groups also showed an increasing clinical severity, with % NYHA func-
tional class 3-4 of 19%, 22%, 32% and 53% respectively. At follow-up (mean
26 months, range 6-84), TFS was 91.8% in group A, 81.5% in group B, 83.8%
in group C and 57% in Group D (p<0.0001). RVEF and PAP were independent
predictors of prognosis, while etiology was not.
Conclusions: This study provides evidence that combined utilization of RVEF
and PAP allows stratification of patients selected over a wide range of LVD.
Pts with IDC are identified preferentially in groups with reduced RVEF, while
pts with IHD represent the majority in groups with preserved RVEF. Severity of
prognosis is less when both parameters are normal and intermediate when any
of the 2 is abnormal, while a combination of high PAP and low RVEF determines
a poor outcome and deserves an aggressive therapeutic approach.
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1329 Force-frequency relationship during dobutamine-stress
echo: non-invasive exercise-independent assessment
of left-ventricular contractility in the echo lab

A. Grosu 1, T. Bombardini 1 , M. Senni 1, E. Pasanisi 1, R. Sicari 1, L. Venneri 1 ,
E. Picano 2. 1CNR, Institute of Clinical Physiology, Pisa, Italy; 2CNR, Institute
of Clinical Physiology, Pisa, Italy

Background: Force-Frequency relationship (FFR) is a theoretically and
methodologically robust assessment of left ventricular contractility and can be
assessed noninvasively during exercise echo. Dobutamine might provide an
exercise-independent alternative approach to assess inotropic reserve in pa-
tients unable to exercise.
Aim: To assess the feasibility of a totally noninvasive estimation of FFR during
dobutamine stress in the echo lab.
Methods: We enrolled 10 consecutive patients (7 males, age 62± 8 years)
referred for dobutamine stress echo (up to 40 mcg/kg/min). Seven patients had
previous myocardial infarction, 3 chronic severe valvular heart disease. All had
severely depressed resting left ventricular function (ejection fraction=29±8%).
To build the FFR, the force was determined at different steps as the ratio of
the systolic pressure (SP, cuff sphygmomanometer)/end-systolic volume index
(ESV, biplane Simpson rule/body surface area). Heart rate was determined
from ECG at different dobutamine steps.

Results: Dobutamine stress was un-
eventfully completed in all patients. An is-
chemic wall motion response developed
in 2 patients. The FFR could be obtained
in all, without expanding the imaging time
and with only minor (<3 minutes) in-
crease of off-line analysis. Five patients
had an abnormal flat-downsloping, and 5
a normal upsloping FFR (figure), in spite
of comparable resting ejection fraction
(25.4±10.3 vs 32.4±2.3).
Conclusions: A totally noninvasive esti-

mation of force-frequency relation is feasible during dobutamine stress in the
echo lab. It unmasks a substantially heterogeneous contractile response in pa-
tients with similar values of conventional indices of left ventricular function.

1330 Systolic left-ventricular long-axis function during
dobutamine stress echocardiography. Comparison with
wall motion analysis for the prediction of recovery of
left-ventricular dyssysnergies

K. Bouki 1, T. Kakavas 2, K. Kostopoulos 2, K. Komninos 2, A. Tavernarakis 3,
J. Antonelis 3, E. Papasteriadis 2 , A. Kranidis 3 on behalf of K Bouki. 1General
Hospital of Nikea, Cardiology Dept., Pireaus, Greece; 2General Hospital of
Nikea, Pireaus, Cardiological, Athens, Greece; 3Evaggelismos General
Hospital, Cardiology, Athens, Greece

Objectives: Previous studies showed that systolic left ventricular (LV) long-axis
function during dobutamine stress echocardiography (DSE) provides a promis-
ing, quantitative index for the detection of coronary ischemia. In the present
study we assessed the contribution of the LV long-axis function during DSE, in
predicting recovery of LV dyssynergies, after revascularization.
Methods: Forty patients with LV dysfunction due to old myocardial infarction
scheduled for revascularization (24 PTCA and 16 CABG) underwent low-dose
(5-10µgr/kg/min) DSE. The echocardiographic study included the standard pro-
tocol of LV wall motion analysis plus the measurement of LV long-axis short-
ening (LAS). The amplitude of LAS was estimated at rest and at every stage
of dobutamine infusion, using 2D guided M-Mode, towards the four sites of the
left atrioventricular plane (septal, lateral, inferior and anterior), from the apical
2- and 4-champers view. Resting two-dimensional echocardiography was also
performed in all patients 101±14 days after successful revascularization.
Results: (see table) LAS showed a significant increase during dobutamine
infusion only at LV dyssynergic sites with functional improvement in post-
revascularization echocardiogram. In the remaining LV dyssynergic sites with-
out functional improvement after revascularization LAS did not change signifi-
cantly. Use of a LAS increase>2mm during DSE at any dyssynergic site of the
left ventricle, resulted in a sensitivity of 91% and a specificity of 83% for the
prediction of post-revascularization recovery of LV dyssynergies. When LV wall
motion analysis DSE was used for the detection of reversible dysfunction, sen-
sitivity and specificity were found to be 81.5% and 87.5%, respectively. When
the two methods were in agreement, positive and negative predictive values
were 100% and 84.2% respectively.

LAS during dobutamine stress echo

LAS at PR improved LAS at PR non-improved
LV DS (mm) (n=49) LV DS (mm) (n=35)

Baseline 9.9 ± 1.6 9.1 ± 2
Low-dose dobutamine infusion 12.6 ± 1.5 9.3 ± 1.9
p value <0.001 NS

PR: Post-revascularization, LV: Left Ventricular, DS: Dyssynergic Sites

Conclusions: Assessment of systolic LV long-axis function during DSE pro-
vides a promising quantitative adjunct to wall motion analysis for the prediction
of recovery of regional LV dyssynergies after revascularization.

1331 Segmental contractile function by Doppler tissue
imaging in an HIV population

H. Custódio 1, A. Galiano 1, J. Galvão 1, I. Arroja 1, J. Monge 1, R. Cordeiro 1,
J. Azevedo 2, A. Aleixo 1. 1Hospital São Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal; 2Hospital São Francisco Xavier,
Echocardiography, Lisbon, Portugal

Doppler tissue imaging (DTI) is a quantitative method that evaluates segmental
left ventricular (LV) myocardial function, a method applied in the assessment
of several cardiac pathologies. The usual pulsed DTI pattern of the systolic s’
wave corresponds to a single positive dome shape wave.
The aim of our study was to analyse during the systolic active phase, the seg-
mental pulsed DTI myocardial pattern of an HIV population. We selected a
group of 85 young HIV positive patients (pts), according to the following inclu-
sion criteria: stage I HIV infection, class I NYHA classification, normal LV mor-
phology, normal global LV systolic function indices by 2D-echocardiography,
characterised by normal LV % fractional shortening (LV%FS>30%), ejection
fraction (LV%EF>50%), and normal global LV diastolic (E/A>1) function by
transmitral Doppler inflow. Our sample population registered a mean age of
34±11 years (17-44 years), 63.5% (54/85) male gender. Using a pulsed DTI
approach and a LV model of 16 myocardial wall segments according to the
A.S.E., we evaluated the presence of an abnormal segmental pulsed DTI pro-
file (biphasic, triphasic and late peak wave) and calculated the mean and
individual maximal inward velocity (Vmax-cm/sec) of the segmental systolic
contractile s’ wave. Other quantitative echocardiographic Doppler parameters
were also calculated, such as the LV endsystolic (LVSD-mm), end diastolic
(LVDD-mm) diameters, the interventricular septum (IVS) and posterior (PW)
wall thickness (mm), the LV global mass (LVM-g), LV%FS and LV%EF. This HIV
group was compared with an age-matched population of 30 normal subjects.
Results: A total number of 1360 LV wall segments were analysed, revealing
21.2% (288/1360; p=0.01) with abnormal pulsed DTI systolic profile and with-
out preferential myocardial location. The majority of these abnormal LV my-
ocardial wall segments (74.6%-215/288; p<0.01) was related with HIV pts with
LV%EF<60% and LV%FS<35%. We obtained significant positive correlations
between the mean DTI Vmax s’ wave and LV%FS (r=0.33; p=0.02) and LV%EF
(r=0.45; p=0.01), increasing in the subgroup LV%EF<60 and LV%FS<35% to
r=0.42 (p=0.01) and 0.56 (p<0.01), respectively. No other significant correla-
tions were detected in our sample population.
Conclusions: In our study, the profile of the systolic contractile s’ wave is al-
ready abnormal in a significant percentage of HIV cases. In a short range of LV
global systolic function indices, the pulsed DTI profile and peak velocity of the
segmental systolic s’ wave of the LV myocardium is the major determinant for
the LV global performance.
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1332 Screening for undiagnosed systolic heart failure in the
community with natriuretic peptides and
electrocardiography

I. Loke 1, L. L. Ng 2, I. B. Squire 2, J. E. Davies 2, D. T. Chin 2, M. A. Stone 3,
K. Khunti 3 . 1Department of Medicine & Therapeutics, Leicester, United
Kingdom; 2Department of Medicine & Therapeutics, 3Dept of General
Practice, University of Leicester, Leicester, United Kingdom

Background: Natriuretic peptides are elevated in patients with systolic heart
failure (SHF), often with ECG abnormalities.
Methods: We prospectively assessed the value of different natriuretic peptides
in screening for undiagnosed SHF. 1360 subjects (45-80 years) were investi-
gated using echocardiography and electrocardiography. Plasma was assayed
for B-type (BNP), N-terminal proBrain (N-BNP) and N-terminal proAtrial (N-
ANP) natriuretic peptides.
Results: There were 17 cases of definite, and 13 with borderline SHF.
Receiver-operating-characteristic (ROC) curve analysis showed the superior-
ity of BNP (ROC areas 0.942 for definite SHF, P<0.03; 0.934 for borderline
SHF, P<0.003) in SHF detection. Peptide levels, major ECG abnormality and
ischaemic heart disease (IHD) history were independent predictors of definite
or borderline SHF. Logistic regression modelling incorporating these factors
improved ROC areas for all natriuretic peptides (definite SHF 0.950-0.978; def-
inite or borderline SHF 0.851-0.963). The specificity of natriuretic peptides is
enhanced by consideration of ECG abnormalities and IHD history. Fig 1 shows
the value of using BNP with ECG abnormalities (minimal model) and a history
of IHD (full model).

Figure 1. ROC curve for detection of SHF.

Conclusions: In screening for definite SHF in populations, the number of sub-
jects requiring echocardiography to detect a case, falls from 44 when using
BNP alone to 7 following consideration of major ECG abnormalities and IHD
history. Similar improvements were evident for N-ANP (57 falling to 22) and N-
BNP (42 falling to 15), and for all peptides when borderline SHF cases were
included. Inclusion of major ECG abnormalities and IHD history improves the
performance of any natriuretic peptide used in screening programmes for ruling
in undiagnosed SHF.

CAN DIASTOLIC FUNCTION BE MEASURED?

1333 Population-based screening of left-ventricular diastolic
dysfunction with N terminal pro-brain natriuretic
peptide

W. Abhayaratna 1 , I. Jeffery 2. 1The Canberra Hospital, Cardiology, ACT,
Australia; 2The Canberra Hospital, Canberra, Australia

Background: The natural history of left ventricular (LV) diastolic dysfunction
(DD) and methods for identifying the disease in its preclinical stages have not
been delineated. Measurement of NT-BNP may be useful for the screening of
LV ventricular systolic and diastolic dysfunction in a high-risk population.
Aim: To assess the value of NT-BNP as a screening tool for LV diastolic dys-
function in a population-based sample of older persons.
Methods: 2000 residents of Canberra, aged between 60-86 years, were ran-
domly selected to participate in the ACT Heart Failure Survey. The response
rate was 70%. For this substudy, subjects with a history of CHF or atrial fibrilla-
tion, significant (more than mild) valvular heart disease or a LVEF<40% were
excluded. Data collected in 2002 are presented. 483 participants (mean age
69; 50% female) underwent examination with a transthoracic echocardiogram.
Diastolic function was graded into 4 categories (normal; mild, moderate or se-
vere dysfunction) according to Doppler measurements of mitral and pulmonary
venous inflow and lateral mitral anulus velocity. Venous blood was collected af-
ter 10 minutes of sedentary rest and quantified by electrochemiluminescence
sandwich immunoassay (ProBNP, Roche Diagnostics.

Median NT-BNP levels

Normal Mild DD Moderate DD Severe DD

Men 9 (5-15), n=166 10 (6-29), n=67 129 (28-229), n=2 107 (72-1069), n=3
Women 13 (8-18), n=152 13 (8-26), n=86 33 (23-40), n=5 127 (72-183), n=2
Total 11 (6-17), n=318 13 (7-27), n=153 33 (23-66), n=7 107 (72-183), n=5

Median, interquartile range, number

Results: Median (+IQR) NT-BNP levels for each category of LV DD are pre-
sented in the table, stratified for gender. NT-BNP levels for the normal and mild
DD groups were similar, with considerable overlap between the groups. The
area under the receiver operating characteristic curve for NT-BNP to detect any
DD was 0.60 (95%CI, 0.56-0.65). The test performance was better in detecting
normal from moderate-severe DD subjects (AUC 0.94; 95% CI, 0.91-0.96).
Conclusion: In a population-based sample, NT-BNP performs poorly as a
screening test for the detection of any DD. This can be attributed to the high
level of overlap in NT-BNP measurements in normal subjects and the mild DD
group. However, NT-BNP reliably distinguishes between normal and moderate-
severe DD.

1334 Inhibition of phosphodiesterase-5 and nitric oxide
improve impaired diastolic function in hypoxia-induced
pulmonary hypertension at high altitude

H.P. Brunner-La Rocca 1, P. Egger 2, O. Senn 3, M. Fischler 4, R. Thalmann 4,
K. Bloch 3, M. Maggiorini 4 . 1University Hospital, Cardiology, Basel,
Switzerland; 2Hospital, Internal Medicine, Samedan, Switzerland; 3University
Hospital, Pneumology, Zurich, Switzerland; 4University Hospital, Internal
Medicine, Zurich, Switzerland

Background: Diastolic function of the left ventricle (LV) is impaired in moun-
taineers with hypoxia induced pulmonary hypertension at high altitude. We
studied the effects of medical therapy on this in relation to changes in pul-
monary pressure.
Methods: Doppler-echocardiography was performed in 22 healthy subjects (10
W, 12 M, age 29±12 years; O2-saturation 75±3%) 3 hours after they reached
an altitude of 4559m. Measurements were repeated after NO (40ppm), the
PDE5-inhibitor sildenafil (Sil; 50mg), and Sil plus NO. Changes in dimensions
of cardiac chambers were assessed by M-Mode and 2D imaging. Pressure
gradient across the tricuspid valve (dP TR), diastolic inflow of the LV (E/A-ratio;
deceleration time DT), and tissue Doppler imaging were used (tissue E-wave:
Em).
Results: There was a significant decrease in dP TR from 39±9mmHg (base-
line) to 23±5mmHg (Sil+NO; p<0.0001). End-diastolic diameter of the right
ventricle decreased (from 37.2±3.7 to 35.3±2.5mm, p<0.05) and of the LV
increased (diameter from 47.3±2.9 to 49.9±3.6mm, p<0.01). Dimensions of
both atria showed similar trends. The E/A-ratio increased and DT decreased
(both p<0.01 ANOVA for repeated measures, figure; *p<0.05 vs baseline). The
ratio of E/Em remained unchanged, indicating constant left-sided filling pres-
sure. The changes in transmitral inflow pattern went parallel with the changes
in the size of right and left ventricle.

Changes in diastolic function.

Conclusion: Impaired LV diastolic function at high altitude can be improved
by reduction of pulmonary hypertension. Sil and NO were comparably effec-
tive and the combination acted synergistically. The interaction between both
ventricles may be, at least in part, responsible for the improvement of diastolic
function of the left ventricle.
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1335 Evidence for atrial remodelling maximum indexed left
atrial volume distinguishes pseudonormal from normal
diastolic filling

C. Bruch, M. Grude, R. Gradaus, TH. Wichter. WWU Muenster, Innere
Medizin C, Muenster, Germany

Background: Elevated left ventricular (LV) and left atrial (LA) pressures may
lead to pulmonary congestion and heart failure symptoms. In such patients
(pts.), pseudonormalization (PN) of the mitral inflow may mask diastolic dys-
function, especially if systolic function is preserved. However, increased LA
pressures might be associated with atrial remodeling. Thus, indexed LA vol-
ume might be a useful marker to identify subjects with PN.
Methods & Results: 24 asymptomatic controls (age 58±6 years, CON group)
and 41 patients (pts.) with PN (defined by an E/A-ratio 1-2, normal deceleration
time (DT) and isovolumic relaxation time (IRT), E/A reversal during Valsalva
(n=28) and/or mitral annular E’ velocity derived from tissue Doppler < 7 cm/s
(n=30), 60±10 y., PN group) underwent echocardiographic assessment of ejec-
tion fraction (EF), mitral flow (E/A-ratio, DT, IRT) and pulmonary venous flow ve-
locities (PVS, PVD, PVAR). At end-systolic frames, maximum LA volume was
derived from a single-area-length measure and indexed to body surface area.
Subjects with pacemakers, atrial fibrillation, valve prostheses or >1+ mitral re-
gurgitation were excluded. Adequate pulmonary venous flow recordings were
obtained in only 17 of 24 controls (71%) and in 23 of 41 PN pts. (56%), and
therefore were not included in the analysis.
table Using a cut-off value > 24.5 ml/m2 for indexed LA volume (derived from
receiver operating characteristic curve analysis), PN subjects were separated
from controls with a sensitivity of 96% and a specificity of 94% (area under the
curve: 0.98±0.01).

Group NYHA class EF (%) E/A-ratio DT (ms) IRT (ms) E’ (cm/s) LA vol (ml/m2)

CON (n=24) 0 66±10 1.09±0.23 184±44 93±11 10.6±3.1 18.0±2.7
PN (n=41) 2.2±0.5* 47±19* 1.27±0.20 177±46 88±21 6.4±2.6* 34.3±5.7*

* p<0.01 vs. CON group

Conclusion: LA remodeling is present in subjects with PN. Indexed LA volume
is a simple and reliable measure to identify symptomatic PN with moderate
diastolic dysfunction and PN of the mitral inflow pattern, especially if adequate
pulmonary venous flow recordings can not be obtained.

1336 Is left atrial volume a marker of left-ventricular diastolic
burden in a population-based sample?

W. Abhayaratna 1 , I. Jeffery 2. 1The Canberra Hospital, Cardiology, ACT,
Australia; 2The Canberra Hospital, Canberra, Australia

Background: Classification of LV diastolic function with Doppler echocardio-
graphy is complex and requires the measurement of numerous LV parameters.
Left atrial volume (LAV), which increases with chronic elevation of left atrial
pressure, may provide additional information about LV diastolic burden.
Aim: To assess the value of LA volume in identifying LV diastolic dysfunction in
a randomly selected sample of older persons.
Methods: 2000 residents of Canberra, aged between 60-86 years, were ran-
domly selected to participate in the ACT Heart Failure Survey. The response
rate was 70%. For this substudy, subjects with a history of CHF or atrial fib-
rillation, significant (more than mild) valvular heart disease or a LVEF<40%
were excluded. Data collected in 2002 are presented. 466 participants (mean
age 69; 49% female) underwent examination with a transthoracic echocardio-
gram. Diastolic function was graded into 4 categories (normal; mild, moderate
or severe dysfunction) according to Doppler measurements of the mitral and
pulmonary venous inflow, lateral mitral anulus velocity and CMM propagation
velocity of LV inflow. Left atrial volume was quantified using the prolate-ellipsoid
method.
Results: LA volume correlated moderately with body surface area (r=0.49,
p<0.001) and indexed LAV was calculated for each subject. The median (+IQR)
indexed LAV for each category of LV DD is presented in the table. LA volumes
for the normal and mild DD groups were similar. The area under the receiver
operating characteristic curve for indexed LA volume to detect any DD was
0.56 (95%CI, 0.51-0.61). Indexed LA volume was better in detecting normal
from moderate-severe DD subjects (AUC 0.81; 95% CI, 0.76-0.85).

Median indexed LA volumes

Normal (mL/m2) Mild DD (mL/m2) Moderate DD (mL/m2) Severe DD (mL/m2)

20 (17-24), n=318 20 (17-25), n=153 4 (18-34), n=7 33 (30-48), n=5

Median (Interquartile range), number

Conclusion: In a population-based sample, indexed LA volume does not ade-
quately identify subjects with LV DD. Indexed LA volume may provide supple-
mentary information to Doppler echocardiography in identifying patients with
elevated LV diastolic pressures.

1337 Abnormal systolic function is a significant determinant
of early and atrial propagation velocities in patients
with delayed left-ventricular relaxation

K. Wierzbowska, M. Krzeminska-Pakula, J. Drozdz, JD. Kasprzak. Medical
University of Lodz, Cardiology Dept., Lodz, Poland

In spite of wide spectrum of available echocardiographic parameters classifi-
cation of diastolic function (DF) is mainly based on mitral inflow profile. Also
potential differences concerning quantitative staging of DF between patients
(pts) with and without systolic dysfunction are not thoroughly examined.
Purpose: Our aim was to compare classic, propagation and tissue diastolic
parameters between age-matched persons without systolic dysfunction and
pts after myocardial infarction with mitral inflow classified as delayed relaxation
(DR) in both groups.
Methods: Among 200 persons (80 healthy, 60 with coronary artery disease
(CAD) and preserved EF and 60 after myocardial infarction (MI)) examined by
transthoracic echocardiography we selected 97 subjects with DR profile. Than
we compared: 63 persons without systolic impairment, mean age: 62.5±10,
32 male, mean EF 60±3% and 34 pts after myocardial infarction, mean
age:62.7±9, 21 male, mean EF 38±10%.
Results: We did not observe any significant difference between pts with and
without systolic dysfunction in early (Ev) and atrial wave (Av) velocity, E/A
ratio, E deceleration time and isovolumetric relaxation time. However, mitral
filling propagation velocities were significantly diminished in pts with systolic
dysfunction: E wave propagation (Ep): 24±10 in pts after MI vs 35±8 cm/s,
p<0.001 and A wave propagation (Ap): 42±13 in pts after MI vs 53±15 cm/s,
p<0.001. Similarly, the early mitral inflow velocity to early propagation velocity
ratio (Ev/Ep) and analogous parameter for atrial phase: Av/Ap ratio were higher
in group with systolic impairment (2,3±0,9 vs 1,6±0,6, p<0,001 and 2±0,7 vs
1,6±0,7, p=0,009 respectively).
Conclusions: Contrary to classic mitral inflow parameters mitral E and A wave
propagation differs in patients with and without systolic dysfunction presenting
with delayed relaxation profile. Our results indicate that propagation analysis
can further stratify the patients with delayed relaxation profile. Decreased elas-
tic recoil or diastolic asynchrony in pts after MI is a significant determinant of
mitral filling propagation velocities.

1338 What proportion of patients with heart failure and
preserved left-ventricular systolic dysfunction has an
elevated brain natriuretic peptide?

K. Hogg 1, J.J.V. McMurray 2 , JJ. Morton 2 , E. Lundmark 2 , E. Rooney 2,
J. Christie 2, D. Kay 2, E. Newman 2. 1Cardiology/Med & Therapeutics,
Glasgow, United Kingdom; 2Glasgow, United Kingdom

Introduction: Many patients admitted to hospital with a diagnosis of "heart
failure" are found to have preserved left ventricular (LV) systolic function. There
remains, however, a great deal of uncertainty as to whether or not all of these
patients really do have heart failure. We have determined what proportion of
such patients has biochemical evidence of LV compromise i.e. an increased
plasma concentration of B type natriuretic peptide (BNP).
Methods: 49 consecutive emergency admissions (42% male, mean age 76
years) fulfilling the Boston criteria for heart failure were studied. Transthoracic
echocardiography (TTE) was performed and plasma BNP concentration mea-
sured. An elevated BNP was taken to be a concentration above the upper 95
percentile of a normal range established from a local healthy population aged
over 70 years.
Results: 50% of patients had preserved LV systolic function on TTE. The me-
dian (range) BNP in patients with reduced LV systolic function was 580(165-
1755) compared to 91(12-1048) pg/ml in patients with preserved systolic func-
tion (p<0.0001). 52% of the patients with preserved LV systolic function had an
elevated plasma BNP concentration.
Conclusions: Only half of patients fulfilling standard diagnostic criteria for
heart failure, but with preserved LV function, have biochemical evidence of LV
compromise i.e. an increased plasma concentration of BNP. Epidemiological
studies may have overestimated the prevalence of true heart failure in patients
with preserved LV systolic function.
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STRESS ECHOCARDIOGRAPHY CONTINUES TO
EVOLVE

1339 Accuracy of dobutamine tissue Doppler
echocardiography-derived myocardial velocity, strain
and strain rate for assessment of local viability after
myocardial infarction

J. Paziaud 1, J. Garot 1 , O. Pascal 1, AM. Duval 1, A. Rahmouni 2 , P. Gueret 1 .
1Henri Mondor University Hospital, cardiology, Creteil, France; 2Henri Mondor
University Hospital, Department of Radiology, Creteil, France

Background: Tissue Doppler echocardiography (TDE) is promising for accu-
rate detection of local myocardial viability after acute myocardial infarction (MI).
Objectives: To determine the comparative accuracy of myocardial velocity,
strain and strain rate, as assessed by dobutamine stress TDE, for assessment
of myocardial viability after MI, with Thallium SPECT as a clinical gold standard
for detection of tissue viability.
Methods and Results: Baseline and dobutamine (mean dose 15 µg/kg/min,
baseline heart rate + 10 bpm) stress TDE was performed (2±1 days apart from
MI) in 30 patients (mean age 57 years) who suffered a first acute reperfused
(successful primary PTCA) MI. Maximal systolic and diastolic myocardial veloc-
ity, as well as maximal systolic strain and strain rate were determined in each
myocardial segment, at baseline and under dobutamine, using the 17-segment
model of the AHA. All patients underwent stress-redistribution-reinjection Thal-
lium SPECT for detection of local viability, using the same model. A 4-grade
scale model was used to visually assess thallium uptake within each segment.
Out of the 510 segments analysed, 191 were dysfunctional on B mode echocar-
diogram (WMSI > 1). Among these, 121 were viable on SPECT and 70 were
not. Under dobutamine, maximal systolic and diastolic myocardial velocities in-
creased in viable (from 3.1±2.0 to 4.4±3.0 cm/s, and from -4.0±2.7 to -4.9±3.1
cm/s, all p<0.01), as well as in non viable segments as defined by SPECT (from
2.4±2.1 to 3.8±2.8 cm/s, and from -3.0±2.3 to -3.6±2.8 cm/s, all p<0.01).
In contrast, maximal systolic strain and strain rate increased exclusively in vi-
able segments (from -6.5±12.6 -12.2±14%, and from -0.6±1.0 to -0.9±1.2/s,
p<0.01), whereas they remained unchanged in non viable myocardium (from
-3.8±11.5 to -4.0±11.8%, and from -0.5±0.9 to -0.6±1.1/s, respectively, NS).
Conclusions: When compared to SPECT, stress TDE-derived strain and strain
rate are more accurate for assessment of local viability after MI than myocardial
velocity, which seem to be significantly altered by through plane motion of the
heart and/or tethering from adjacent segments.

1340 Quantitative evaluation of regional perfusion during
dipyridamole stress by myocardial contrast echo
before and after revascularization of left anterior
descending coronary artery

M. Revera 1, M. Previtali 1 , P. De Filippo 1, L. Scuteri 1, L. Lanzarini 1 ,
M. Ferlini 1, U. Canosi 1 , C. Klersy 2. 1IRCCS Policlinico San Matteo,
Cardiology Dept., Pavia, Italy; 2IRCCS Policlinico S.Matteo, Biometry Unit,
Pavia, Italy

Purpose: To assess whether real-time myocardial contrast echo (MCE) can
detect changes in regional myocardial perfusion before and after successful
revascularization of left anterior descending coronary artery (LAD) and to corre-
late these changes with regional wall motion abnormalities (RWMA)and quan-
titative angiographic data.
Methods: 14 pts, 9 male, aged 58 ± 8 years with > 50% stenosis of LAD un-
derwent real-time MCE with SonoVue using Power Doppler Harmonic Imag-
ing (Vivid 7 GE)at baseline and during Dipyridamole stress and quantitative
coronary angiography (QCA) before and 1 month after successful coronary
revascularization of LAD by coronary angioplasty or bypass surgery. MCE time
intensity data in 2 regions of interest (proximal (PSE) and distal septum (DSE))
were fitted to the exponential function y= A (1-e -bt)+ c, where A is the peak
plateau signal intensity, b the rate of signal increase and the product A x b is
proportional to myocardial blood flow.
Results: see table.
Conclusions: In patients with critical LAD disease real-time MCE shows an
abnormal response of regional myocardial perfusion parameters to vasodilator

Before revasc After revasc

basal peak basal peak

A distal septum 26.14±9.29 31.6±24.79 27.16±8.4 25.98±11.41
b distal septum 0.31±0.19 0.33±0.28 0.47±0.24 0.93±0.15 (a) (b)
A x b distal septum 1.43±0.73 1.92±1.63 2.59±1.19 4.84±3.04 (a) (b)
b reserve 1.63±1.66 2.42±1.39
transient WMA 10/14 pts 0/14 pts
MLD mm 0.7±0.6 2.26±0.24 (c)
%DS 72.32±17.43 11.39±3.52 (c)

revasc= revascularization; RWMA= regional wall motion abnormalities; DS= diameter stenosis;
MLD= minimal luminal diameter; (a)= p<0.01 vs basal after revasc; (b)= p< 0,01 vs peak before
revasc; (c)= p< 0.0001

stress associated with transient RWMA and a significant improvement of these
parameters with restoration of coronary reserve after successful LAD revas-
cularization. Thus, real-time MCE can be an useful tool to quantify regional
myocardial perfusion in coronary patients undergoing myocardial revascular-
ization.

1341 Interpretation of stress echocardiography is facilitated
by automated analysis of regional myocardial
displacement and strain

D. Mele, I. D’Aiello, G. Percoco, F. Ferrari, G. Guardigli, R. Ferrara,
E. Pacchioni, R. Ferrari. Azienda Ospedaliera Universitaria, Division of
Cardiology, Ferrara, Italy

Background: Interpretation of stress echocardiography is limited by the sub-
jective nature of visual analysis of wall motion on B-mode images and by the
need for appropriate long-term training of the readers. Quantitative approaches
have been proposed to overcome these limitations but they may be difficult to
apply in clinical stress-echo practice and require significant time for image pro-
cessing. Recently, automated calculation of regional myocardial displacement
and strain from long-axis myocardial velocities has been implemented in com-
mercially available ultrasound scanners. Both local displacement and strain can
be represented as a color map over the left ventricular (LV) myocardium for a
semiquantitative rapid interpretation of systolic regional myocardial function.
AIM. The aim of this study was to assess the feasibility and accuracy of sys-
tolic displacement and strain for detection of coronary artery disease (CAD) in
the setting of stress echocardiography compared to standard visual wall motion
analysis.
Methods: Thirty-one patients (pts) (age 59±12 years, 21 males) underwent
both coronary angiography and stress echocardiography with dypiridamole-
atropine (18 pts) or dobutamine-atropine (13 pts). For each patient three stan-
dard apical views were collected in cineloop format at baseline and peak stress
using a GE Vivid 7 echo scanner with simultaneous acquisition of both gray
scale and tissue Doppler information. Two independent observers, who ig-
nored results of angiography, interpreted regional myocardial displacement and
strain obtained by analysis of tissue color Doppler images as well as regional
wall motion (RWM) on the B-mode gray-scale images using a 16 segment LV
model. Maximal segmental displacement and strain displayed at end-systole
were compared with RWM for prediction of significant CAD.
Results: Analysis of regional displacement and strain was feasibile in all pts.
Sensitivity and specificity for prediction of significant CAD were: 82% and 76%
for RWM, 86% and 79% for displacement (NS vs RWM), and 92% and 88%
for strain (p<0,05 vs RWM). Interobserver agreement was better for strain and
displacement than for RWM.
Conclusions: Evaluation of both regional myocardial displacement and strain
is feasible and accurate in the setting of stress echocardiography and can facil-
itate the diagnosis of CAD proving an objective and reproducible assessment
of local systolic LV function. Regional strain assessment seems to be more
accurate than displacement compared to conventional wall motion analysis.
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1342 The prognostic value of pharmacological stress echo is
affected by concomitant anti-ischaemic therapy at the
time of testing

R. Sicari 1, L. Venneri 1 , E. Pasanisi 1, P. Landi 1 , D. Pignotti 1, M. Pianelli 1,
E. Poggianti 1 , E. Picano 2. 1CNR, Institute of Clinical Physiology, Pisa, Italy;
2CNR, Institute of Clinical Physiology, Pisa, Italy

Aim: To determine whether antianginal medications affect the prognostic value
of pharmacologic stress echocardiography.
Methods: From the EPIC - EDIC Data Bank 7333 patients (5452 males; 59±10
years) underwent pharmacologic stress echocardiography with either high dose
dipyridamole (0.84 mg/kg over 10’) (n= 4984) or high dose dobutamine (up to
40 mcg/kg/min) (n= 2349) (DET) for diagnostic purposes. One-thousand and
ninety-one patients were on antiischemic therapy at time of testing (nitrates
and/or calcium antagonists and/or beta-blockers). Patients were followed-up
for a mean of 2.6 years (range 1 to 206 months).
Results: DET was positive for myocardial ischemia in 2854 (35%) and neg-
ative in 4479 (61%) patients. The total mortality was 336 (4.5%). Death was
attributed to cardiac causes in 161 patients (2.1%). Survival was highest in pa-
tients with negative DET off therapy, and lowest in patients with positive DET
studied on therapy. Survival was comparable in patients with positive test off
and in patients with negative test on therapy(Figure).

Conclusions: Ongoing antiischemic therapy at the time of testing heavily mod-
ulates the prognostic value of pharmacological stress echo. In presence of con-
comitant anti-ischemic therapy, a positive test is more prognostically malignant,
and a negative test less prognostically benign.

1343 Mental stress and myocardial ischaemia: stress
echocardiography study

J. Stepanovic 1, M. Ostojic 1, D. Lecic-Tosevski 2 , O. Vukovic 3, M. Pejovic 2,
A. Djordjevic-Dikic 1, I. Nedeljkovic 1, B. Beleslin 4. 1Institute for CV diseases,
Cardiology Dept., Belgrade, Yugoslavia; 2Institute for mental disorders,
Belgrade, Yugoslavia; 3Institute for psyhiatry, Belgrade, Yugoslavia; 4Belgrade,
Yugoslavia

Introduction: Indirect evidences have suggested a link between mental stress
and coronary artery disease (CAD), but direct evidence of myocardial ischemia
during mental stress has not been systematically and prospectively demon-
strated.
Objective: The aim of this study was to evaluate in prospective manner, the
feasibility of mental stress test and the relation between mental stress and oc-
currence of myocardial ischemia as evaluated by echocardiography.
Methods: All laboratory sessions began at noon, and the patients were studied
off antianginal therapy. Study population included 38 patients with angiographi-
cally proven CAD (31 male, 7 female, mean age 48±10 years; multivessel CAD
in all patients) and previous positive exercise stress test (development of chest
pain and ST depression >1mv, 0.08 sec after J point). 12-leads ECG, blood
pressure, and echocardiography for wall motion abnormalities were continu-
ously monitored. Test protocol consisted of rest phase (30 min in a partially
darkened room), mental task phase: mental arithmetic (5 min, subtract 7s’ se-
rially from a 4-digit number) and simulated public speech task (10-15 min, de-
scribing their personal faults and shortcomings). After mental stress test, in all
patients submaximal Bruce treadmill protocol was performed.
Results: Mental stress test was successfully performed in all patients (feasi-
bility 100%). During mental stress test, chest pain occurred in 5/38 pts (13%),
ischemic ECG changes developed in 9/38 pts (24%, p=ns vs. angina) and new
or worsening of wall motion abnormalities was observed in 22/38 (58%, p<

0.05 vs. angina and ECG). Exercise stress echocardiography test after mental
stress test was positive in 35/35 pts (100%; in 3 pts exercise stress test was
not performed because of hypertensive reaction during mental stress test).
Conclusion: These results showed excellent feasibility of mental stress test
and direct evidence that myocardial ischemia in significant number of pts with
severe coronary artery disease is related to mental stress.

1344 Clinical significance of left-ventricular obstruction
during dobutamine stress echocardiography:
comparison with exercise echocardiography

LA. Pierard. University Hospital, Cardiology, Liege, Belgium

Background – About 20% of patients undergoing dobutamine stress echo-
cardiography (DSE) develop a significant dynamic subaortic pressure gradi-
ent. Symptoms such as chest pain, dyspnea have been attributed to this phe-
nomenon and the use of beta-blockers has been recommended.
Methods – To determine its clinical significance, DSE was compared to exer-
cise echocardiography (EE). Left ventricular (LV) outflow tract diameter, septal
thickness, LV ejection were measured. Subaortic flow velocities were obtained
by Doppler assessment at rest and during stress. The effect of LV hypertrophy
and the use of atropine on gradient profile were tested.
Results – Of 232 consecutive patients submitted to DSE, 31 developed signif-
icant subaortic obstruction (velocity > 3 m/s). Of these 31, 24 patients capable
of exercising underwent EE. During DSE, systolic anterior motion of the mitral
valve was observed in 9 patients (6 with septal contact) and 8 had Dobutamine-
induced hypotension. LV hypertrophy was associated with the precocity of sig-
nificant obstruction (p=0.02). Atropine had no influence on the pressure gradi-
ent profiles. During EE, no patient developed dynamic obstruction: peak veloc-
ities ranged from 0.9 to 2.2 m/s.
Conclusions – Dynamic LV obstruction developing during DES is not repro-
ducible during exercise in an individual patient. This physiologic phenomenon
has no clinical significance and specific therapy does not seem to be warranted.

EXERCISE IN PATIENTS WITH HEART FAILURE

1345 Evidence for distinct mechanisms of reduced exercise
capacity versus cardiac cachexia in chronic heart
failure

C. Kanatselos 1, G. Filippatos 2, D. Antonatos 3, N. Prosmiti 1, S. Patsilinakos 1,
G. Droungas 1 , F. Kardaras 1 , BD. Uhal 4. 1Evangelismos Hospital, 2nd
Department of Cardiology, Athens, Greece; 2Athens, Greece; 3Athens,
Greece; 4Michigan State University, Physiology, East Lancing, United States
of America

Apoptosis has been found in skeletal muscles of patients with heart failure and
has been associated with exercise intolerance. Cachexia is characterized by
neurohormonal activation and muscle loss. Neurohormonal activation, which is
characteristic of cachexia, leads to cell death and fibrosis. The purpose of the
study was to determine the severity of apoptosis and fibrosis in skeletal mus-
cles of patients with heart failure and cachexia and its relationship to exercise
intolerance in these patients.
Methods and Results: Skeletal muscle biopsies of 21 patients with CHF (8
with cachexia) and 4 age matched controls have been studied by In situ end
labeling (ISEL) for apoptosis and by the Picrosirius Red technique for colla-
gen. Peak oxygen consumption was determined by cardiopulmonary exercise
test with the Weber protocol. Apoptosis in skeletal muscles was detected by
ISEL in 52% of the patients with CHF (11 out of 21) and in none of the healthy
controls. Patients with apoptosis positive skeletal muscles had impaired exer-
cise tolerance (peak oxygen consumption 11.4 ± 5.7 vs 16.91 ± 6.6, p=0.029).
Increased collagen was detected by picrosirius red in 8 out of 21 patients with
CHF and in none of the controls. Apoptosis, in the peripheral muscles, was sim-
ilar between cachectic and noncachectic patients. However, fibrosis (increased
collagen content)was detected in 6 out of 8 patients with cachexia but only in
2 out of 13 patients without cachexia (p=0.01). Exercise capacity as expressed
by peak oxygen consumption was similar between cachectic and non cachectic
patients.
Conclusions: Patients with cachexia have increased fibrosis in skeletal mus-
cles compared to patients without cachexia, but apoptosis was similar in both
groups. These findings suggest that the neurohormonal factors which are ac-
tivated in cachexia lead to necrosis and fibrosis and contribute by a differ-
ent mechanism to skeletal muscle myopathy of CHF patients. In conlusion, in
chronic heart failure syndrome, different pathophysiologic mechanisms lead to
reduced exercise capacity and to cardiac cachexia.
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1346 Exercise training by electrical muscle stimulation in
normal subjects has a beneficial effect on exercise
capacity, muscle strength and body mass index

P. Banerjee 1, K. Witte 2, S. Chattopadhyay 2 , R. DeSilva 2, B. Caulfield 3,
L. Crowe 4, C. Minogue 4, AL. Clark 2. 1Dept of Cardiology, 2Dept of Academic
Cardiology, Castle Hill Hospital, Hull, United Kingdom; 3University College
Dublin, School of Physiotherapy, Dublin, Ireland; 4Biomedical Research
Limited, Galway, Ireland

Introduction: Electrical muscle stimulation (EMS) of large muscle groups in the
legs produces cardiovascular exercise. The physiological response to this form
of exercise is repeatable. We aimed to assess whether EMS-induced exercise
training can produce a training stimulus in normal healthy subjects.
Methods: 11 healthy subjects were enrolled into a randomized crossover study
involving a 6 week period of exercise training using EMS of the legs, a 6 week
period of detraining and a 2 week washout period in between when no training
was allowed. EMS was delivered to the quadriceps, hamstring and gluteal mus-
cles from a hand held battery-operated EMS device via appropriately placed sil-
icon rubber electrodes incorporated into a pair of tight fitting shorts extending
to the knees. Cardiopulmonary gas exchange, 6 minute walk distance, quadri-
ceps muscle strength and body mass index(BMI)were assessed at baseline, 6
weeks and 14 weeks.
Results: Subjects included 6 males and 5 females with a mean age of 51.8
± 12.5 yrs. At baseline the mean values for peak VO2, 6 minute walk dis-
tance,maximal quadriceps muscle strength and BMI were 29.5 ± 5.6 ml/kg/min,
483.8 ± 37.9 m, 340.4 ± 111.5 N and 26.8 ± 3.5 kg/m2 respectively. After
training with EMS peak V02 increased by 2.6 ± 3.2 ml/kg/min vs a drop of 0.7
± 3.3 ml/kg/min (P=0.0287)following detraining. The 6 min walk distance in-
creased by 35.6 ± 17.6 m post EMS training vs a decrease of 15.3 ± 32.7m
post detraining (P=0.0010). Maximal quadriceps muscle strength post training
was higher by 91.3 ± 58 N vs a decrease after detraining by 31.6 ± 38 N
(P=0.000001).BMI post EMS training reduced by 0.4 ± 0.5 vs a rise of 0.9 ±
0.6 post detraining (P=0.0002).
Conclusion: A 6 week period of EMS induced exercise training significantly
increases peak VO2, 6 minute walk distance, and maximal quadriceps muscle
strength, while reducing BMI.

1347 Excessive ventilation during early phase of exercise
predicts poor outcome in patients with chronic heart
failure

E.A. Jankowska, T. Witkowski, R. Zymlinski, A. Kus-Klinowska, W. Banasiak,
P. Ponikowski. Military Hospital, Cardiac Department, Wroclaw, Poland

Background: Excessive ventilation during exercise is related to unfavourable
outcome in patients with chronic heart failure (CHF). In most studies, however,
ventilatory data were derived from the whole maximal cardiopulmonary exer-
cise testing (CPX). Prognostic value of ventilatory response to early phase of
exercise in CHF patients remains unknown.
Methods: We investigated 160 consecutive CHF patients (138 men, age: 59
± 12 years, NYHA class I/II/III/IV: 20/71/55/14; left ventricular ejection fraction
[LVEF]: 31 ± 7%) who underwent CPX. Ventilatory response to exercise, ex-
pressed as minute ventilation per unit of CO2 production (VE-VCO2 slope) was
calculated from the data obtained during: 1)the whole CPX [VE-VCO2(100%)]
and 2) the early phase of exercise – i.e. the first 180 seconds [VE-VCO2(180s)].
Results: CHF patients demonstrated elevated values of VE-VCO2(100%)
and VE-VCO2 (180s) (mean: 35.6 and 34.4, respectively, both p<0.0001
vs. reference values in our laboratory). VE-VCO2(180s) correlated with VE-
VCO2(100%) (r=0.82, p<0.0001), peak oxygen consumption (peakVO2) (r=-
0.41, p<0.0001), and was strongly related to the severity of CHF expressed as
NYHA class [VE-VCO2(180s) for NYHA I/II vs. III/IV: 32.1 vs. 37.1, p<0.01].
During the follow-up (mean: 583 ± 364 days) 30 (19%) patients died. Aug-
mented ventilation during early phase of exercise [prospectively defined as
> mean+2SD of age-matched controls, i.e. VE-VCO2(180s)>33] was related
to impaired survival in univariate (hazard ratio 3.3, 95%CI: 1.5–7.5, p=0.004)
and multivariate analyses (adjusted for NYHA class, LVEF and peak VO2;
p<0.05). The 18-month survival for CHF patients with VE-VCO2(180s)<33.0
was 87% (95% CI: 77-97%) vs. 67% (95% CI: 53-81%) in those with VE-
VCO2(180s)>=33.0 (p=0.03).
Conclusions: In CHF the excessive ventilation during early phase of exercise
predicts poor outcome. Our findings extend the application of the ventilatory
assessment for prognostic stratification to those CHF patients who are not able
to perform maximal CPX.

1348 Dyspnea-induced “training of the diaphragm augments
local antioxidative protection in an animal model of
heart failure

S. Gielen, V. Adams, B. Riedel, A. Linke, G. Schuler, R. Hambrecht. University
of Leipzig - Heart Center, Cardiology Dept., Leipzig, Germany

Background and Purpose: Increased muscle activity (e.g. associated with ex-

ercise training) has been shown to enhance local skeletal muscle antioxidative
enzyme capacity. In chronic heart failure (CHF) the diaphragm is also sub-
jected increased activity due to tachypnea. Aim of this study was to determine
whether the diaphragm as a skeletal muscle would show a similar increase in
antioxidative enzyme capacity as a result of the dyspnea-related training effect
as opposed to the untrained quadriceps.
Reactive oxygen species can affect muscle contractility by reacting with nitric
oxide (NO) to peroxynitrite, a known inhibitor of aerobic metabolism. To assess
the interaction between antioxidative activity and energy metabolism we also
measured local cytochrome c oxidase (COX) activity.
Methods: Male Wistar Kyoto rats (250 g) were subjected to LAD ligation
(MI, n=19) or sham operation (S, n=9). After 12 weeks left ventricular func-
tion was analyzed by echocardiography and LV catheterization with a 2F
micromanometer-tipped catheter. Catalase, superoxide dimutase (SOD), and
glutathione peroxidase (GPX) activities were measured photometrically and
their expression assessed by quantitative RT-PCR (Light-Cycler). Local COX
activity was quantified by the Clark oxygen electrode.
Results: After 12 weeks MI rats showed significant LV contractile dysfunc-
tion (dp/dtmax: 4.47±0.24 versus 6.03±0.42 mm Hg/ms, p=0.003). GPX ac-
tivity (91.8±4.0 versus 67.4±5.71 mU/mg in S, p=0.002) and MnSOD activity
(2.0±0.3 versus 0.6±0.24%inhib/µg protein in S, p=0.009) were both signifi-
cantly elevated in the diaphragm. This trend was also evident in diaphragmatic
GPX expression (117±40 versus 89±19 in S, p=NS). Catalase and Cu/Zn SOD
activity and expression were unchanged. COX activity in the diaphragm was
largely unchanged (126.9±11.06 versus 156.0±17.13 nmol O2/min mg in S,
p=NS), in contrast, it was was reduced in the quadriceps (67.81±7.98 versus
130,5±18.43 nmol O2/min mg in S, p=0.001).
Conclusions: In experimental heart failure the dyspnea-related increase in di-
aphragm muscle activity is associated with increased activity of key antioxida-
tive enzymes (GPX, Mn SOD). While COX activity was significantly reduced in
the peripheral skeletal muscle it remained unchanged in the diaphragm. The
increased antioxidative protection in the diaphragm could have reduced local
peroxynitrite generation in the presence of iNOS-produced NO thereby pre-
venting toxic inhibition of COX activity.

1349 Expression of protein phosphatase 2A in skeletal
muscle after development of chronic heart failure:
impact of inflammatory cytokines

N. Kraenkel, S. Gielen, V. Adams, A. Linke, S. Erbs, R. Hambrecht,
G. Schuler. Heart Center Leipzig, Dept. of Cardiology, Leipzig, Germany

Background: Intrinsic alterations of skeletal muscle (SM) metabolism and
gene expression as well as elevated plasma cytokine levels have been de-
scribed in chronic heart failure (CHF). These studies, however have only ana-
lyzed the differential expression of selected genes, therefore their gain of new
information is limited. The aim of this study was to compare the gene expres-
sion profile in SM of rats with CHF and healthy controls and to analyze the
impact of inflammatory cytokines on gene expression in SM.
Methods: Ten Wistar-Kyoto rats were subjected to either LAD ligation (Lig,
n=5) or sham operation (Con, n=5). Twelve weeks after LAD ligation left ven-
tricular dysfunction was confirmed by cardiac catheterization (Millar, dp/dtmax:
Lig 6.6±0.6 mmHg/ms vs Con 4.8±0.4 mmHg/ms, p<0.05) and mRNA was
isolated from quadriceps muscle of both groups. Differential gene expression
was studied by suppression subtractive hybridization. To study whether the dif-
ferential expression could have been caused by inflammatory activation the
expression of one exemplary protein was quantified in cytokine incubation ex-
periments with L6 skeletal muscle myoblasts.
Results: Out of 800 picked clones 24 differentially expressed genes were iden-
tified by sequencing and reverse Northern blotting. Among the upregulated
genes was protein phosphatase 2A (PP2A) which plays an important role in in-
tracellular signalling and exerts a proapoptotic effect via the dephosphorylation
of proteins of the Bcl-2 family. Because of this functions PP2A was chosen for
further investigations. Incubation of L6 rat skeletal muscle myoblasts with single
cytokines (TNF-alpha, IL-1beta, IFN-gamma) or combinations of TNF-alpha/IL-
1beta or TNF-alpha/IFN-gamma caused no significant changes in PP2A ex-
pression. However, incubation with combinations of either IL-1beta/IFN-gamma
or TNF-alpha/IL-1beta/IFN-gamma caused a significant upregulation of PP2A
mRNA (IL-1beta/IFN-gamma: 2.0±0.4fold expression, p=0.03; TNF-alpha/IL-
1beta/IFN-gamma: 3.0±0.7fold expression, p=0.03) and protein expression (IL-
1beta/IFN-gamma: 2.3±0.5fold expression, p=0.02; TNF-alpha/IL-1beta/IFN-
gamma: 2.1±0.4fold expression, p=0.04) vs. untreated cells.
Conclusion: The results of this study suggest that CHF is accompanied by
changes in expression of genes involved in intracellular signalling and apopto-
sis in the skeletal muscle, e.g. PP2A. The upregulation of PP2A, an important
regulator in intracellular signalling and apoptosis, may be due to an increase of
inflammatory cytokines.
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1350 Ergoreflex contribution to ventilatory response
assessed during exercise of forearm and quadriceps
muscles in patients with chronic heart failure

A. Kaczmarek 1, E.A. Jankowska 1, A. Kus-Klinowska 1, T. Witkowski 1,
D. Francis 2, W. Banasiak 1, M.F. Piepoli 2, P. Ponikowski 1. 1Military Hospital,
Cardiac Department, Wroclaw, Poland; 2Royal Brompton Hospital, National
Heart and Lung Institute, London, United Kingdom

Background: The overactivation of ergoreceptors (afferents sensitive to
metabolic products of skeletal muscle work) contributes to enhanced ventila-
tion and exercise intolerance in patients with chronic heart failure (CHF).
Methods: We assessed ergoreceptor activity within two muscle groups (fore-
arm and quadriceps muscles) in 21 men with CHF (age - 59±7 yrs, NYHA
class I/II/III: 4/10/7, LVEF: 30 ± 8%) and 7 healthy age-matched men (age:
56 ± 9 yrs, LVEF: 61 ± 4%). Test involved 5 minute exercise at 30% of maxi-
mal strength followed by 3 minute post-exercise regional circulatory occlusion
(PE-RCO). The contributions made specifically by ergoreflex to ventilatory re-
sponses (ERGO-arm, ERGO-leg) was assessed as difference in minute ven-
tilation between PE-RCO (2. and 3. minute) and the recovery period without
PE-RCO.
Results: Ventilatory responses to ergoreceptor stimulation within both forearm
and leg were augmented in CHF patients when compared to controls (ERGO-
leg: 4.3 ± 3.6 vs. 0.7 ± 0.6 l/min, p<0.05; ERGO-arm: 2.1 ± 2 vs. 0.2 ± 0.3
l/min, p<0.05). In CHF patients ERGO-leg was greater than ERGO-arm when
analysed in absolute units (4.3 ± 3.6 vs. 2.1 ± 2.0 l/min, p<0.05), but there
were no differences in ERGO-leg and ERGO-arm when expressed in minute
ventilation per kg of muscle mass assessed using DEXA (0.5 ± 0.5 vs. 0.7 ±
0.7 l/min/kg, p= ns).
Conclusions: Ergoreflex activity is significantly enhanced in CHF patients,
both forearm and leg exercise can be used to differentiate the ventilatory re-
sponse due to ergoreceptor stimulation.

THE DIAGNOSTIC CHALLENGE OF HEART FAILURE IN
EVERYDAY CLINICAL PRACTICE

1384 The diagnostic challenge of heart failure with
preserved systolic function in primary care setting

C. Fonseca, F. Ceia, T. Mota, I. Azevedo, F. Matias, C. Costa, A. Gouveia
Oliveira on behalf of EPICA-RAM Investigators. EPICA, LISBOA, Portugal

Heart failure (HF) with preserved systolic function (PSF) is a prevalent condi-
tion generally treated in primary care (PC). HF/PSF early stages are specially
difficult to diagnose. HF diagnosis requires clinics and the evidence of cardiac
dysfunction at rest. Echocardiography (echo), is the most common method of
evaluating cardiac function. It is still not easily available in many routine set-
timgs and its costs limits its use as a routine screening tool. Studies have found
brain natruretic peptide measurement (BNP) to be higly sensitive and specific
in diagnosing HF. Its diagnostic role has been studied most extensively in symp-
tomatic HF and systolic dysfunction. It has been used to a limited extend as a
screening tool in PC setting. Whether BNP could aid in the diagnosis of HF/PSF
remains unanswered.
Aim: To evaluate the accuracy of BNP for the diagnosis of HF/PSF in PC set-
ting.
Methods: Patients were selected from an epidemiological cross-sectional sudy
of the population from PC centers in Madeira, Portugal: the EPICA-RAM study.
644 consecutive PC centers attendants were included. HF cases were diag-
nosed according to ESC guidelines; symptoms and signs of HF and evidence
of cardiac dysfunction - shortening fraction > 28% and increased left ventricu-
lar mas index (LVMI) and/or left atrial (LA) (Henry’s criteria), assessed by echo.
The estimated global prevalence of HF was 4.7% and of HF/PSF: 2.7%.1/2
patients were in NYHA class I and 1/4 in class II. BNP was mesured in all HF
patients (IRMA, Shionogi, Osaka, Japan)The accuracy of BNP for the diagnosis
of HF/PSF, increased LVMI and dilated LA was evaluated by the areas under
the receiver operating curve (AUC).
Results (table): The AUC were acceptable for detecting dilated LA(0.89), but
at or below 0.56 for detecting HF/PSF, and LVMI.

Accuracy of BNP for the diagnosis of HF/PSF, increased LVMI and dilated LA

BNP AUC 95% CI

HF with preserved systolic function 0.56 0.44 - 0.67
Increased LVMI 0.54 0.45 - 0.64
Dilated LA 0.89 0.77 - 1.00

Conclusion: In our community-based sample the accuracy of BNP for the di-
agnosis HF/PSF was suboptimal, suggesting limited usefulness of BNP as a
screening tool in the PC setting, at least in the early stages of HF/PSF.

1385 Quality of heart failure diagnosis in hospitalized
patients

P. Morais Sarmento, C. Fonseca, F. Marques, F. Ceia. Hospital São Francisco
Xavier, Medicine, Lisboa, Portugal

Heart failure (HF) is a severe condition with a high prevalence and mortality
among the population. HF patients have a reduced quality of life. They are
mostly managed in primary care and admitted to internal medicine wards. An
adequate prevention of risk factors and accurate diagnosis are urgently re-
quired. Scientific societies have published updated guidelines for diagnosis and
therapy of HF.
Aims: To assess the accuracy of the diagnosis of HF in patients admitted to an
internal medicine ward of an urban teaching center in a southwestern European
country.
Methods: Over a six month period, we carried out a retrospective observational
study of discharge records from all consecutive patients discharged from our
internal medicine ward. We reviewed records with either the diagnosis of HF or
cardiovascular diseases that are potential precursors of HF. Then we analyzed
the percentages of correct HF diagnosis, of cases discharged without the di-
agnosis mentioned but having HF and of misdiagnosed cases. In accordance
with the ESC guidelines, we considered HF all patients presenting HF symp-
toms/signs and objective evidence of cardiac dysfunction at rest. All records
were also evaluated in order to assess the tests used to diagnose HF.
Results: 1038 patients were admitted from January to July 2001. 195 dis-
charge records were enrolled and 180 fulfilled the ESC criteria for a diagnosis
of HF. In 132 (67.7%) the diagnosis was correctly recorded at discharge. Nev-
ertheless, 38 patients (19.5%) showed evidence of HF but the diagnosis was
not mentioned in the medical information given to the patient. Moreover, 26 pa-
tients (13.3%) had an incorrect diagnosis of HF. Chest X-Ray was described
on 81% of the records and 60% showed anomalies due to HF. The ECG was
recorded in 86.7% and changes were present in 71.1% of the HF cases.
Conclusion: Although HF diagnosis was accurate in the majority of patients,
in one fifth of all cases the syndrome was misdiagnosed. Since a correct diag-
nosis of HF was not always recorded at discharge, this may lead to inadequate
primary care management of the syndrome. Diagnosis protocols for HF should
urgently be followed in internal medicine wards.

1386 Diagnosis of heart failure in the community – how does
echocardiography compare with brain natriuretic
peptide?

RN. Doughty, GA. Whalley, SP. Wright, GD. Gamble, HJ. Walsh, A. Pearl,
N. Sharpe. University of Auckland, Medicine Dept., Auckland, New Zealand

Recently, we have demonstrated the high negative predictive value and use-
fulness of N-BNP as a "rule out" test for diagnosis of heart failure (HF) in the
community.
Aims: This study aimed to determine whether echo measurements of systolic
and diastolic function could be used in a similar discriminative manner as N-
BNP.
Methods: Pts were those in the Natriuretic Peptides in the Community Study
who presented to their general practitioner with HF symptoms. They underwent
clinical evaluation, N-BNP assay and echocardiography. The gold standard di-
agnosis of HF was the decision of an expert panel using ESC criteria. Receiver-
operating characteristic (ROC) curves were used to assess the N-BNP assay
and echo variables as diagnostic tests for HF, first in the whole group and then
in the group of pts with abnormal N-BNP (>50pmol/l).
Results: 305 pts were included, 65% female, mean age 72 yrs (SD 11.4), 77
(25%) met the case definition of HF. 161 patients had N-BNP > 50 pmol/l, of
whom 70 met the case definition of HF. No echo variable was superior to the N-
BNP for HF diagnosis; LA area was the best single echo variable for the whole
group. In the pts with abnormal N-BNP, both FS and mitral annular systolic
velocity (SM) performed as well as N-BNP

All Patients Patients with N-BNP > 50
(n=305) (n=161)

N-BNP 0.852 0.789
Left atrial area 0.768 0.681
Mitral filling pattern 0.687 0.692
E/E’ ratio 0.654 0.656
Annular systolic velocity 0.651 0.756
Fractional shortening 0.637 0.796
Deceleration time 0.646 0.686
E/A ratio 0.598 0.700

Conclusions: No single echo measurement reached the diagnostic accuracy
of N-BNP for HF diagnosis in this cohort of pts. However, in the subgroup with
abnormal N-BNP, both FS and SM reached similar levels of diagnostic accu-
racy. Whilst N-BNP should be the initial diagnostic test for symptomatic pts,
echo is useful in those pts with abnormal N-BNP results.
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1387 Using brain natriuretic peptide and N terminal pro-brain
natriuretic peptide to rule out heart failure: does it work
in clinical practice? Results of the UK natriuretic
peptide study

A. Zaphiriou 1, S. Robb 2, G. Mendez 3, T. Murray-Thomas 1 , SMC. Hardman 4,
T. McDonagh 2 , H. Dargie 2, MR. Cowie 1. 1National Heart and Lung Institute,
Cardiac Medicine, London, United Kingdom; 2North Glasgow University
Hospitals, Division of Cardiology, Glasgow, United Kingdom; 3Instituto
Mexicano del Seguro Social, Cardiology Hospital "Siglo XXI", Mexico City,
Mexico; 4Whittington & UCL Hospitals, Academic & Clinical Cardiology,
London, United Kingdom

Small, single centre studies have suggested that the measurement of plasma
natriuretic peptide (NP) concentrations may be used to ’rule out’ heart failure
(HF). It is not known whether these findings can be replicated in UK hospital
and primary care routine practice. We report the results of a multi-centre study
designed to test the diagnostic value of the measurement of plasma BNP and
NT-proBNP in patients presenting to their general practitioner (GP) with symp-
toms that the GP thinks are due to development of HF for the first time.
Methods: Patients were recruited at 5 centres that ran a specialist rapid as-
sessment clinic to which GPs referred patients with new symptoms that they
considered to be due to HF. All patients were examined and had chest radio-
graph, ECG and transthoracic echocardiogram. Blood was drawn for the mea-
surement of urea and electrolytes and for both BNP (near-patient testing) and
NT-proBNP (lab. test). The examining doctor, who was blind to the NP result,
employed the European Society of Cardiology guidelines for the diagnosis of
HF. The diagnostic value of the NPs was compared with the clinical diagnosis.
Results: Data will be presented on all 300 patients recruited to the study (com-
pleting March 2003), but this abstract relates to the first 173 patients. 58 (33%)
had the diagnosis of HF confirmed. Plasma BNP and NT-proBNP were highly
correlated (R=0.87 P<0.001). Both peptide levels were higher in those with HF
(BNP: median 292 pg/ml [90% range] 28-1300; NT-proBNP 1535 pg/ml [100.5-
12002]) than in those without (BNP: median 51 pg/ml [6-312]; NT-proBNP 206
pg/ml [20-2085])(Both P<0.001). The areas under the receiver operating char-
acteristics curves were almost identical for BNP and NT-proBNP at 0.86 [95%CI
0.80- 0.92] and 0.84 [0.77-0.91], respectively.

Natriuretic peptide Cut-point Sensitivity Specificity Positive Negative
predictive value predictive value

BNP 40pg/ml 95% 42% 45% 94%
NTproBNP 166pg/ml 94% 42% 43% 93%

The table summarises the diagnostic performance of BNP and NTproBNP.

1388 Accuracy of N terminal pro-brain natriuretic peptide for
the diagnosis of congestive heart failure in patients
admitted with dyspnea in the emergency department

JN. Trochu 1, S. Pattier 2 , JP. Gueffet 2 , JL. Orsonneau 3 , D. Masson 3,
C. Longo 4, G. Potel 4, JB. Bouhour 2. 1Nantes, France; 2University Hospital,
Cardiology, Nantes, France; 3University Hospital, Biochemistry, Nantes,
France; 4University Hospital, Emergency Unit, Nantes, France

We sought to compare the diagnostic value of N terminal pro-Brain Natriuretic
Peptide (NT pro- BNP) to Brain Natriuretic Peptide (BNP) and clinical judgment
in the diagnosis of the cardiac origin of dyspnea in 113 consecutive patients
(pts), mean age 74±13 years, presenting to the emergency department (ED).
Plasma BNP levels were measured by using a radioimmunoassay (Shionoria
BNP kit ) and NT pro-BNP by using an electrochemiluminescence immunoas-
say (pro- BNP test Elecsys ). The final diagnosis, assessed by independent
cardiologists blinded to BNP results, on the basis of the case report, ECG,
chest x-ray, the echocardiogram and the clinical evolution, was congestive heart
failure in 54 pts (group A) and other aetiology in 59 pts (group B). The corre-
lation coefficient between NT pro-BNP and BNP was r=0.815 (p<0.0001). NT
pro-BNP and BNP plasma levels were higher in A (median, 6088 pg/mL and
328 pg/mL) than in B (median, 987 pg/mL and 47 pg/mL, p<0.001). Clinical
judgment accuracy of ED physicians was 81%. BNP>84 pg/mL had a diagnos-
tic accuracy of 79% and NT pro-BNP>2032 pg/mL of 80%. Misclassified pts in
group A, on the basis of NT pro-BNP and BNP results (n=13) were older (me-
dian, 78 vs 70 years, p<0.05), and had a lower creatinine clearance (57±26 vs
78±31 ml/min,p<0.05), than correctly classified patients of group B. ln conclu-
sion, our study demonstrates that NT pro-BNP and BNP plasma levels mea-
surements have a similar diagnostic accuracy in the determination of the ae-
tiology of dyspnea, but should be cautiously interpreted according to the age
and renal function of pts admitted in the ED.

1389 Diagnostic implications of release of myocardial
necrosis markers in patients with acute pulmonary
edema

C. Pena-Gil 1 , J. Figueras 2, I. Ferreira 2 , J. Soler-Soler 2 . 1Hospital Clínico de
Santiago, Cardiology, Santiago de Compostela, Spain; 2Hospital Vall
d’Hebron, Cardiology, Barcelona, Spain

The diagnostic and prognostic relevance of a release of markers of myocardial
necrosis in patients with acute coronary syndromes is well established but its
significance in those with acute pulmonary edema(APE) is uncertain.
We prospectively studied 216 consecutive patients admitted to our Emergency
Room with APE of =<6 hours duration. Serial blood sampling for cardiac cTnI
and CPK MB mass were performed in 212, age 74±10 years, and the nature
of underlying cardiac disease was assessed by clinical, electrocardiographic,
echocardiographic and angiograpphic studies. There were 112 males (52%)
and in 185 a diagnosis of coronary artery disease (CAD) was made based
on a history of myocardial infarction, presence of angina with ECG changes,
coronary estenosis >70% in ≥1 vessel or scintigraphic evidence of reversible
ischemia. Among the 31 patients without CAD,10 presented isolated valvular
heart disease (5%), 10 hypertensive cardiomyopathy (5%) and 11 other diag-
nosis (5%).
Necrosis markers were increased in 82% of patients with CAD and in 32% of
those without CAD (p<0.001), with a larger peak value in the former group
(76± 129 vs 11±31,micg/L, p=0.009).There was a good correlation between
CKMB mass and cTnI (r:0.86). A coronary angiography performed in 99 uns-
elected patients with CAD documented multivessel disease in 89 (91%), with
a 32% incidence of significant left main disease, that was independent of the
kind of underlying coronary syndrome. Patients without angina or ST segment
changes duirng APE (n:75)presented a median of MBmass of 6, those with
angina (n:36) 9, those with ST segment shift (n:37) 29, and those with angina
and ST segment shift (n:68) 49 mcg/L.
Conclusions: Our results indicate that >75% of patients presenting with an
APE have increased plasma levels of cTnI and CPK MB mass. The increase is
more frequently observed in those with CAD who present a much larger peak
value than those without CAD. The high prevalence of extensive CAD along
with the high frequency of enzyme release strongly suggest that myocardial
ischemia/necrosis is the trigger of APE in a large proportion of patients.

ATRIAL FIBRILLATION AND THROMBOEMBOLIC RISK
FACTORS

1436 Hyperhomocysteinemia as a risk factor for transient
ischaemic attack and stroke in patients with atrial
fibrillation

D. Poli, E. Antonucci, E. Cecchi, I. Betti, F. Perfetto, C. Mugnaini, D. Prisco,
G. Gensini. Hospital Careggi, Medical and Surgical Critical Care, Florence,
Italy

High levels of homocysteine (Hcy) are associated with an increased risk of
cerebrovascular disease (TIA/stroke) whereas scarce data are available on
their prevalence in non-rheumatic atrial fibrillation. The aim of this study was
to determine Hcy levels in AF patients with and without history of cerebral
embolism to investigate if hyperhomocysteinemia can play a role in the oc-
currence of cerebrovascular complications in these patients. We studied 247
patients: 144 patients with AF who had had a previous TIA or stroke (76 males,
68 females, mean age 74 ± 8) (group A) and 103 patients with AF and with-
out history of cerebral embolism (64 males, 39 females, mean age 72.4 ± 8.3)
(group B). Two hundred healthy subjects, recruited from the blood donors and
staff of our hospital, were used as controls. Plasma homocysteine was mea-
sured by HPLC and fluorimetric detection. Hcy plasma levels were significantly
higher (p < 0.0001) in group A patients (median 15.2 umol/L, range 5.4 - 54.1)
than in group B patients (median 13.9 mol/L, range 6.7 - 38.6) and in controls
(median 9.3 umol/L, range 4.8 - 23). Hyperhomocysteinemia, defined as a Hcy
concentration above the 95th percentile of controls, was diagnosed in 86 pa-
tients of group A (59.7%), in 46 patients of group B (44.6%) and in 10 controls
(5%). Both at the univariate analysis and at the multivariate analysis adjusted
for age, sex and classic cardiovascular risk factors, hyperhomocysteinemia was
significantly associated with AF in either groups studied [group A: OR = 17.5;
IC 95% 8.5 - 36.2; p < 0.0001/group B: OR = 12.1; IC 95% 5.5 – 26.4; p <

0.0001]. Moreover, we documented a significant positive correlation between
Hcy plasma levels and left atrial size in either group of patients with AF (r =
0.46; p < 0.0001). In addition, we performed a multivariate analysis, adjusted
for age, sex, left ventricular function, left atrial size and classic cardiovascular
risk factors, comparing group A and B, which demonstrated that hyperhomo-
cysteinemia increases the thromboembolic risk in patients with AF (OR = 1.9;
IC 95% 1 – 38; p < 0.059). In conclusion, this study indicates that: 1) there is
a higher prevalence of moderate hyperhomocysteinemia in AF patients; 2) this
prevalence is higher in those patients with history of TIA or stroke; 3) hyperho-
mocysteinemia could play a role in the atrial dilatation and remodelling in AF
patients.
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1437 Atrial fibrillation: a more potent risk factor for stroke
and cardiovascular death in women than in men. The
Copenhagen city heart study

J. Friberg 1, H. Scharling 2, N. Gadsbøll 1, T. Truelsen 3, GB. Jensen 4.
1Bispebjerg University Hospital, Dept. of Cardiovascular Medicine,
Copenhagen, Denmark; 2Bispebjerg University Hospital, The Copenhagen
City Heart Study, Copenhagen, Denmark; 3Bispebjerg University Hospital,
Dept. of Neurology, Copenhagen, Denmark; 4Hvidovre University Hospital,
Dept. of Cardiology, Copenhagen, Denmark

Purpose: Atrial fibrillation (AF) is a risk factor for stroke and death. We studied
whether the impact of AF on the risk of first-ever stroke and cardiovascular
death was of equal size in men and women.
Methods: The Copenhagen City Heart Study is a population-based cohort
study. We used baseline data, including 12-lead ECGs, from 3 cohort examina-
tions (1976-78, 1981-83 and 1991-94) in order to determine the independent,
sex-specific impact of AF on the risk of first-ever stroke and cardiovascular
death during 5 years of follow-up from baseline examinations.
Results: A total of 29,310 baseline entries representing 15,206 individuals free
from prior stroke were entered into Cox regression models. During 137,391
(mean: 4.7) person years of follow-up, 635 first-ever strokes were identified.
AF was documented in 276 subjects (166 men and 110 women). In these, 35
strokes were encountered of which 22 occurred in women. After adjustment
for age, arterial hypertension, diabetes, myocardial infarction, lung function,
smoking and electrocardiographic left ventricular hypertrophy, the independent
impact of AF on the risk of stroke was 4.6-fold (2.3 to 9.3-fold) greater in women
(hazard ratio: 7.8; 95% CI: 4.9-12.5) than in men (hazard ratio: 1.7; 95% CI:
1.0-2.9). Cardiovascular death occurred in 1122 subjects, 63 of which occurred
in subjects with AF (28 in women and 35 in men). The independent impact of
AF on the risk of cardiovascular death was 2.5-fold (1.5 to 4.2-fold) greater in
women (hazard ratio: 4.4; 95% CI: 2.9-6.6) than in men (hazard ratio: 2.2; 95%
CI: 1.6-3.1).
Conclusion: AF is a much more powerful risk factor for stroke and cardiovas-
cular death in women than in men. This finding may have important implications
in the selection of patients for anticoagulation therapy.

1438 Hypercoagulable state detected in atrial fibrillation
patients is unrelated to clinical predictors to embolism

A. Garcia 1, V. Roldan 2, F. Marín 3, C. Oliver 1, V. Climent 1, A. Toral 1,
P. Marco 4, F. Sogorb 1. 1Hospital General de Alicante, Servicio de Cardiología,
Alicante, Spain; 2Hospital San Vicente, Hematology, Alicante, Spain;
3Alicante, Spain; 4Hospital General Alicante, Hematology, Alicante, Spain

Thromboembolic risk in atrial fibrillation (AF) has been established by recog-
nised embolic risk factors. Several studies have demonstrated a prothrombotic
state in selected AF patients, which may be additive to increase this risk for em-
bolism. However there are no studies about its significance in the dairy clinical
practice. Whether this hypercoagulable state is associated with thromboem-
bolic risk factors or is caused by the arrhythmia itself remains unclear. The aim
of this study was to evaluate the relationship between hypercoagulable state,
AF and thromboembolic risk factors in a wide consecutive non-selected cohort
of AF patients.
Methods: We studied 200 consecutive patients (101 male; 72.1±9.1 years)
with non-rheumatic AF lasting more than four weeks, referred to our anticoag-
ulation outpatient clinic. None of them had received any anticoagulant agents.
All of them showed no haemodinamic impairment in the 4 weeks before. Em-
bolic risk factors (age, sex, hypertension, diabetes, heart failure or systolic dys-
function and previous embolism) were recorded. AF was classified in parox-
ysmal, persistent and permanent by ESC-Guidelines. Prothrombotic state was
assessed by prothrombin fragment F1+2 (F1+2), measured in citrated plasma
by ELISA. Additionally we studied 74 subjects in stable sinus rhythm without
history of AF, with similar clinical risk factors.
Results: Patients with AF showed higher levels of F1+2 than controls (1.33
[1.02-1.87] vs 1.07 [0.88-1.28] nmol/L; median [IQR]; p<0.001). We did not
find any significant association between F1+2 levels and recognised embolic
risk factors. Moreover, in multivariate analysis, only the presence of AF was
independently associated with F1+2 plasmatic concentration (linear regression;
p< 0.001). We found no statistical differences in F1+2 levels between clinical
subgroups of AF.
Conclusions: We detect an independent hypercoagulable state in AF patients,
unrelated to clinical predictors to embolism. Interestingly there were no statisti-
cal differences in F1+2 values between paroxysmal, persistent and permanent
AF patients.

1439 Incidence of cerebral embolism in high-risk patients
with atrial fibrillation: a prospective and serial study
using cerebral magnetic resonance imaging

P. Bernhardt 1 , H. Schmidt 1 , C. Troatz 1, M. Hackenbroch 2, T. Sommer 2,
B. Lüderitz 1 , H. Omran 1 . 1University of Bonn, Department of Cardiology,
Bonn, Germany; 2University of Bonn, Department of Radiology, Bonn,
Germany

Background: Patients (pts) with atrial fibrillation (AF) and spontaneous echo
contrast (SEC) have an increased stroke risk. The aims of this prospective
study were (1) to evaluate the prognosis of pts with dense SEC and (2) to
assess the incidence of cerebral embolism with MR-imaging (MRI) under con-
tinued oral anticoagulation therapy.
Methods: The study group consisted of 64 pts with SEC and AF. 28 pts with si-
nus rhythm served as controls. All pts received oral anticoagulation therapy dur-
ing the follow-up period (an INR > 2 was defined as effectively anticoagulated).
To document the incidence of cerebral embolism all pts underwent the following
examinations at admission and at 1, 3 and 12 months: transthoracic and trans-
esophageal echocardiography, cranial MRI including diffusion- weighted MRI,
assessment of the anticoagulation level and neurological assessment.
Results: 2 pts had clinically silent cerebral embolism at the index examina-
tion. Two patients (3%) had cerebral embolism with a neurological deficit dur-
ing the follow-up period. Four (6%) pts died during the observation period due
to stroke. 11 (17%) pts had focal diffusion abnormalities in the MRI during the
follow-up. 45 (70%) pts were effectively anticoagulated, 19 (30%) pts were an-
ticoagulated inadequately during the 12 months. One patient with inadequate
anticoagulation had an embolic lesion during the follow-up, 12 pts who received
effective anticoagulation had cerebral embolism or died during the follow-up
(p=0.22). Controls did not display cerebral lesions during the study period. Pts
with cerebral embolism had lower left atrial appendage peak empty velocities
(0.22 ± 0.14 vs. 0.38 ± 0.21; p<0.01) and denser SEC (2.8 ± 1.1 vs. 1.6 ±
1.4; p<0.01) than pts without cerebral events.
Conclusions: Pts with AF and SEC have an increased risk of cerebral em-
bolism despite oral anticoagulation therapy. Low peak empty velocities of the
left atrial appendage and dense SEC are echocardiographic predictors for a
cerebral event. The findings of this study have important implications for the
clinical management of high risk pts with AF.

1440 Echocardiographic follow-up after percutaneous left
atrial appendage occlusion in patients with increased
thromboembolic risk

H. Omran 1 , D. Hardung 2 , C. Hammerstingl 2 , H. Schmidt 2, T. Lewalter 2 ,
S. Kuntz-Hehner 2 , P. Bernhardt 2 , B. Lüderitz 2 . 1University of Bonn, c/o Dr.
Omran, Cardiology, Bonn, Germany; 2University of Bonn, Dept. of Cardiology,
Bonn, Germany

Background: A new interventional occlusion system of the left atrial ap-
pendage (PLAATOtm) has been introduced as an alternative treatment in pa-
tients with an increased thromboembolic risk due to atrial fibrillation (AF) and
contraindications for oral anticoagulation (OAC). The aim of this prospective
study was to evaluate the immediate success of the occlusion procedure as
well as the long-term follow up by means of serial echocardiographic assess-
ment.
Methods: 9 patients with persistent AF and dense spontaneous echo contrast
were included in the study. Transthoracic (TTE) and transesophageal echocar-
diographic (TEE) examinations were performed 24 hours prior to the procedure
and during the occlusion procedure. The follow-up examinations were accom-
plished after 1 week, 1 month, 6 month and after one year. The following pa-
rameters were assessed: size of the left atrial appendage (LAA), peak emptying
velocities of the LAA, peak systolic left upper pulmonary vein flow, presence of
thrombi on the surface of the device as well as existence of atrial septal defects
resulting from the transseptal approach.
Results: The occlusion of the LAA was successfully performed in all patients.
The maximal area of the LAA was significantly reduced from 6.29 ± 1.55 cm2

to 0.95 ± 0.55 cm2 after the implantation procedure (P=0.001). Peak flow ve-
locities of the LAA prior to the procedure were 0.23 ± 0.08 m/s. Follow-up
examinations revealed persistent LAA flow activity in 3 out of the 9 patients.
Atrial thrombi or thrombi on the surface of the device were found neither per-
interventionally nor during the follow-up. Systolic peak flow velocities of the
pulmonary veins were not significantly higher after the positioning of the device
(0.55 ± 0.11 prior versus 0.63 ± 0.03 m/s after the occlusion, P<0.05). 2 out
of 9 patients had persistent atrial septal defects 6 months after the procedure.
Conclusions: The implantation of a new percutaneous left atrial appendage
occlusion system (PLAATO) reduces the size of the LAA significantly and usu-
ally results in complete elimination of LAA function. De novo thrombotic appo-
sitions on the device were not found during the follow-up period. The function
of the left pulmonary vein is not affected by the PLAATO-device.
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1441 Long-term significance of severe left atrial
spontaneous echo contrast at the time of electrical
cardioversion of atrial fibrillation: an acute trial
substudy with 6-month follow-up

J.A. Sallach 1, R.A. Grimm 2, S.E. Jasper 2, A.J. Morehead 1 , A.L. Klein 2 on
behalf of the ACUTE Investigators. 1Cleveland Clinic Foundation, Cardiology,
Cleveland; 2Cleveland Clinic Foundation, Cardiology, Beachwood, United
States of America

Background: The significance of severe left atrial spontaneous echocardio-
graphic contrast (LA-SEC) at the time of cardioversion of atrial fibrillation (AF)
is poorly understood. The purpose of this study was to determine the 6 month
prognostic significance of severe LA-SEC immediately prior to successful elec-
trical cardioversion of AF.
Methods: The ACUTE Trial, randomized 619 patients with AF to TEE-guided
cardioversion. Successful cardioversion was performed in 327 (53%) of these
patients. LA-SEC was graded as severe, mild or absent. At 6 months follow-
up, patents were evaluated for AF recurrence, repeat cardioversion, embolic
events, bleed and death. Baseline characteristics and 6 month adverse events
(available for 325 patients) were compared between patients with severe LA-
SEC and those with mild or absent LA-SEC using univariate analysis and mul-
tivariate adjustment for possible confounders.
Results: At the time of cardioversion, 40 (12%) patients (32 male, mean age
66 ± 12 yrs) had severe LA-SEC and 285 (88%) patients (189 male, mean age
65 ± 13 yrs) had mild or no LA-SEC. There were no significant differences in
clinical characteristics between these two groups. However patients with severe
LA-SEC had a significantly larger LA diameter (5.2 ± 0.8 vs. 4.9 ± 1.0 cm,
p=0.036). The presence of severe LA-SEC was associated with adverse clinical
outcomes at 6 months (Table 1). After adjusting for possible confounders, the
association of severe LA-SEC with adverse outcomes remained.
Table 1. Adverse Events at Six Months

Mild or No LA-SEC Severe LA-SEC Relative Risk p
(n=285) (n=40) (95% CI) value

Embolic Event 1% 5% 6.30 (0.90 - 43.6) 0.033
Bleed (major and minor) 3% 8% 2.70 (0.70 - 10.1) 0.126
Death 4% 3% 0.70 (0.09 - 5.40) 0.733
AF Recurrence 36% 53% 1.46 (1.03 - 2.08) 0.055
Repeat Cardioversion 12% 24% 2.03 (1.03 - 3.98) 0.044

Conclusions: At the time of cardioversion for AF, the presence of severe LA-
SEC by TEE is associated with increased embolic events, repeat cardioversion
and a trend for increased bleeding and AF recurrence at 6 months. Severe LA-
SEC identifies a subgroup of AF patients who are at increased risk of long-term
complications following successful electrical cardioversion.

ATRIAL ARRHYTHMIAS AND DEVICE INTERACTION

1442 Prevalence of asymptomatic atrial tachyarrhythmias in
pacemaker patients: results of the BEATS study

C. W. Israel, S.H. Hohnloser on behalf of the BEATS study group. J.W.
Goethe-University-Hospital, Cardiology-Electrophysiology, Frankfurt, Germany

Objective: The prevalence of asymptomatic atrial tachyarrhythmias (ATs) in
patients (pts) with or without documented ATs is not clear since many parox-
ysmal asymptomatic AT episodes may remain undetected. Pacemakers with
dedicated memory functions allow continuous monitoring of the atrial rhythm
and automatic AT detection for a long-term period thus increasing our knowl-
edge of the true prevalence of asymptomatic ATs.
Methods: Pts with a conventional indication for permanent pacing were en-
rolled into the BEATS (Balanced Evaluation of Atrial Tachyarrhythmias during
Stimulation) study. Devices with special memory functions including atrial elec-
trograms (EGMs) were implanted (Pulsar and Discovery, Guidant Co.) and fol-
lowed for up to 12 months. During control visits (1, 6, and 12 months after
implantation), pts were interviewed for AT related symptoms, a resting ECG
was recorded (additional 24h Holter recording at the 1 month control), pace-
maker counters were interrogated and stored EGMs were printed out and sub-
sequently analyzed.
Results: A total of 253 pts (70±11 years, 157 male) were enrolled and followed
for a mean of 8±4 months, 212 pts without and 41 pts with ATs documented
before device implantation. The prevalence of AT related symptoms (25%) and
ECG documentation of ATs (7%) were significantly lower than the prevalence
of pacemaker counters positive for AT (77%) and AT documentation by stored

Prevalence of AT

no. of pts %

AT related symptoms 62 25
ECG documentation of AT 18 7
counter positive for AT 194 77
EGM documentation of AT 115 45

EGMs (45%; p<0.01, cf. table). EGM documented AT prevalence was higher
in pts with vs without ATs known before pacemaker implantation (66 vs 42%,
p<0.01). In 23/62 pts (37%) with symptoms typical for ATs, no arrhythmia was
documented by EGM while 76/115 pts (66%) with ATs documented by EGM
had not perceived any AT related symptoms.
Conclusions: This prospective study with continuous atrial rhythm monitoring
for 8 months documents a high prevalence of clinically asymptomatic ATs. This
finding has important therapeutic implications with regard to the need of per-
manent anticoagulation.

1443 Validation of atrial tachycardia detection in
dual-chamber pacing with the use of stored
electrograms

B. Nowak 1, J. McMeekin 2, B. Wille 3, C. Moro 4, E. Schroeder 5,
K. Nzayinambaho 6 , M. Oelher 7, J. Kreuzer 1 on behalf of the Stored EGM in
PulsarMax II and Discovery II Study Group. 1CCB, Cardiovascular Center
Bethanien, Frankfurt/Main, Germany; 2Royal University Hospital, Saskatoon,
Canada; 3Kard. Praxis, Berlin, Germany; 4Hospital Ramon y Cajal, Madrid,
Spain; 5Kard. Praxis, Kiel, Germany; 6Clinique St. Etienne, Brussels, Belgium;
7Hufeland Hospital, Bad Langensalza, Germany

Inappropriate detections due to sensing or timing problems may compromise
pacemaker diagnostic data counters. Especially in atrial tachycardias diagnos-
tic and/or therapeutic decisions may be based upon such data.
Aim of the study was to validate pacemaker based atrial tachycardia (AT) de-
tection using dual chamber pacemaker stored electrograms (EGMs).
Methods: The study includes 351 pts, mean age 71 ± 10 y, 191 male, with a
standard indication for a primary DDDR pacemaker implantation. All devices
(PulsarMax II 1280 and Discovery II 1284, Guidant Inc.) were implanted with
bipolar atrial leads. At pre-discharge a maximum storage of 5 dual chamber
EGMs with a duration of 8 s, including 4 s of onset-recording was programmed.
The atrial tachycardia trigger was set to 4 atrial cycles at 170 bpm. The EGMs
were interrogated and analysed after a 3 month follow-up period.
Results: 640 AT-EGMs were stored in 172/351 patients (49%). The mean num-
ber of AT EGMs per patient was 3.7. EGM analysis confirmed atrial tachycar-
dia in 399/640 episodes (62%). In the remaining 241 AT episodes (38%) other
events than atrial tachycardias were stored, thus being false-positive.
In 85/172 patients (50%) all AT episodes were confirmed by EGMs. In 52/172
patients (30%) all AT episodes were false-positive. In 35/172 patients (20%)
both confirmed and false-positive episodes were shown in parallel.
False-positive AT episodes were due to: Atrial sensing of ventricular far-
field signals in 62% (149/241), atrial noise and myopotential sensing in 34%
(82/241) and double counting in 4% (10/241).
Conclusion: In this study 62% of pacemaker detected atrial tachycardia
episodes were confirmed by stored electrograms. 38% of the atrial tachycardia
episodes have been incorrectly classified by the diagnostic counters. Although
bipolar atrial leads have been used, atrial sensing of ventricular far-field sig-
nals was the major cause. Stored electrograms provide a verification of counter
data. Diagnostic or even therapeutic decisions should not be based on unvali-
dated counters alone.
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1444 Is anti-tachycardia pacing efficacy impacted by the
regularity of atrial tachyarrhythmias before delivery?
Does regularity impact the early recurrence rate of
atrial fibrillation?

C. Marquie 1 , D. Klug 1, H. Blangy 2, N. Sadoul 2, S. Kacet 1. 1University
hospital of Lille, Service de cardiologie A, Lille, France; 2University of Nancy,
Cardiology, Nancy, France

Anti Tachycardia Pacing (ATP) is used to reduce atrial flutter in clinical prac-
tice. Based on the unique atrial electrogram recorded in Pacemaker memories,
Atrial Tachyarrhythmias (AT) are generally classified according to the frequency
and the regularity of the AA cycle intervals. Classified as irregular AT (IrrAT) are
Atrial Fibrillation (AF), salvos of atrial ectopies, and atrial tachycardia with un-
stable reentry circuits. Such IrrAT are believed to have a low ATP success rate
but there is no accurate data comparing ATP efficacy on regular AT (RegAT)
vs. IrrAT.
Methods: In the LEAF trial, AT500 (Medtronic) was implanted in 200 pts (50.6%
male, 71 ± 9 years) with documented AT (86% paroxysmal AF) six months prior
to implant. ATP was automatically delivered upon AT with AA cycle-length be-
tween 160 and 400 ms. Success was declared when sinus rhythm was restored
within 20 seconds after delivery. We analyzed the last 10 seconds before ATP
delivery. AT was classified as regular when AA variation was below 10% of the
10-cycle-average. IrrAT was defined when variation was higher than 10%. Early
Recurrence of AF (ERAF) was defined as AT occurring within 60 seconds after
an initial ATP success. Absolute termination was declared when a successful
ATP was not followed by an ERAF.
Results: At a mean 8 month follow-up, 56 pts experienced 854 AT treated by
ATP. Results are summarized in the table.

854 treated episods Mean AA cycle Initial ERAF Absolute
length (ms) ATP success termination

RegAT: 551 257 ± 53 375 (68%) 82 (22%) * 293 (53%) *
IrrAT: 303 269 ± 24 203 (67%) 17 (8.4%) * 186 (61%) *

* p< 0.0001

Conclusion: AT regularity just before ATP delivery does not influence primary
ATP efficacy. But when considering ERAF, termination rate is higher on irregular
AT. This finding implies irregularity as the expression of unstable reentry circuits
accessible to ATP therapy.

1445 Comparison of triggered and triggered plus continuous
pacing on the prevention of paroxysmal atrial
fibrillation

A. Schuchert 1 , E. Bub 2, W. Hartung 3, M. Braun 4, T. Peiffer 5 , H.P. Rebeski 6 ,
K. Mortensen 1 , T. Meinertz 1 on behalf of 3:4 Study Investigators.
1University-Hospital Hamburg-Eppendorf, Medical Clinic III, Hamburg;
2Hospital Holzminden, Holzminden; 3Cardiologc Center Hannover-Kirchrode,
Hannover; 4Hospital Burghausen, Burghausen; 5St. Elisabeth Hospital,
Straubing; 6Clinic Kroll & Rebeski, Kiel, Germany

Purpose: Two different approaches have been developed for the prevention
of paroxysmal atrial fibrillation (AF): Continuous atrial overdrive pacing of the
sinus rhythm and pacing after the detection of specific triggers like premature
atrial contractions (PACs) for a limited time. The actual most often used ap-
proach is to activate all available pacing functions. The aim of the study was
to compare the effects of triggered pacing alone with triggered and continuous
overdrive pacing.
Methods: The study included 77 patients (pts) with sick sinus syndrome and
paroxysmal AF who had received the DDDR pacemakers (PM) Selection 9000
or Prevent AF (Vitatron BV, Netherlands). The pts were randomised either
to be paced with 3 triggered pacing functions (PAC Suppression, Post PAC
Response, Post Exercise Response) or with the triggered pacing functions
and continuous pacing (PACE-Conditioning) for 3 months. Each patient was
crossed to the opposite arm for additional 3 months. Antiarrhythmic medica-
tion remained unchanged during the study period. After each period the PMs
were interrogated and the AF-burden (AF-time/follow-up time), the number of
AF episodes and the mean time in sinus rhythm were assessed. Since atrial
pacing can only be established in AF free intervals, it was defined as atrial
pacing (%) in relation to the AF free time.
Results: There were 40 pts (67 ± 17 years) in the group with triggered pacing
(TRI) and 37 pts (71 ± 15 years) in the group with triggered and continuous
pacing (CON). The percentage of atrial pacing was in TRI group with 76.5 ±
23.6% (median: 84%) significantly lower than in group CON with 96.7 ± 35.6%
(median: 98%) (p < 0.01). AF-burden was significantly lower in the TRI group
(3 ± 7%; median 0.1%) than in the CON group (13 ± 12%; median: 1.9%; p
< 0.05). There were less frequent AF episodes in the TRI group (490 ± 1735;
median: 9,5) than in the CON group (628 ± 1420; median 50; p < 0.05). The
average time in sinus rhythm was significantly longer in the TRI group with 1084
± 1200 h (median: 240 h) than in the CON group with 610 ± 893 h (median:
50 h; p < 0.05). There were no significant differences between the two groups
in the programmed pacing parameters.

Conclusions: The additional activation of continuous pacing significantly in-
creased the frequency of atrial pacing, which was associated with an increase
of AF-burden, the number of AF episodes and a shorter time in sinus rhythm.
The continuous pacing function in addition to the 3 triggered pacing functions
had no beneficial effects for the prevention of paroxysmal AF.

1446 Pacing for the prevention of recurrent atrial fibrillation:
results from the VIP registry

T. Lewalter 1 , A. Yang 1, F. Saborowski 2 , D. Pfeiffer 3 , T. Markert 4 ,
J. Schrickel 1, A. Bitzen 1, B. Luederitz 1 . 1Univ. of Bonn, Cardiology, Bonn,
Germany; 2Hospital Cologne-Holweide, Dep. of Cardiology, Cologne,
Germany; 3University Clinic Leipzig, Dep. of Cardiology, Leipzig, Germany;
4Heart Center Coswig, Coswig, Germany

Purpose: Pacemaker (PM) therapy is one of the interventional techniques to
prevent recurrent atrial fibrillation (AF). So far, preventive pacing did demon-
strate only a moderate and clinically not convincing effect in non-selected pa-
tients with recurrent AF. Therefore, the VIP registry was initiated to identify
subgroups of patients being more likely responders to preventive pacing al-
gorithms.
Methods: The registry included 496 patients with recurrent AF and a conven-
tional indication for PM therapy. Patients received a dual chamber device with
detailed AF diagnostics and 4 different preventive algorithms (Selection se-
ries, Vitatron). Following implantation a 3 month diagnostic phase with conven-
tional pacing identified pts. with "substrate-AF" (>70% of AF episodes with less
than 2 premature atrial contractions (PACs) before AF onset) from "trigger-AF"
(<70% of AF episodes with less than 2 PACs before AF onset). For a consecu-
tive follow-up of 3 month pts. with trigger-AF were programmed to PAC-initiated
preventive pacing algorithms whereas pts. with substrate-AF underwent con-
tinuous overdrive pacing.
Results: 82 patients (68.4±10.5 yrs., 34 male) completed so far diagnos-
tic and preventive pacing phases: AF-burden during conventional pacing of
14.7±20.7% (median 7.5) was significantly reduced to 10.9±16.1% in the en-
tire study group (median 16.1; p=0.05). Comparing the AF subgroups, pts.
with trigger-AF exhibited an AF burden reduction of 41.8% correlated to a sig-
nificant reduction in PACs/h with preventive pacing (AF burden: 14.2±22.2%
vs 8.2±15.1%; PACs: 111.7±180.9/h vs 68.0±163.7/h) whereas pts. with
substrate-AF demonstrated only a slight burden reduction of 11% and a
minor increase in PACs/h (AF burden: 15.3±19.3% vs 13.6±16.9%; PACs:
19.4±44.0/h vs 22.2±72.4/h).
Conclusions: Patients with trigger-AF did demonstrate a relevant reduction
of 41.8% in AF burden with preventive pacing as compared to patients with
substrate-AF who exhibited only slight reduction of 11%. Interestingly, PAC ac-
tivity before AF onset was significantly reduced in patients with trigger-AF in
parallel to the reduction in AF burden, whereas substrate-AF patients with a
minor burden reduction did not demonstrat reduced PACs. Our results indicate
that patients with trigger-AF are more likely responders to preventive pacing
presumably as an effect of PAC-suppression.
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1447 A benefit on recurrence of episodes and burden of
atrial fibrillation using pacemaker diagnostics

L. Fauchier 1 , F. Briand 2, D. Lellouche 3, J. Levy 4, F. Quennelle 5 , F.X. Soto 6,
J.P. Darmon 7 , T. Lavergne 8. 1Trousseau University Hospital, Cardiology B
Dept., Tours; 2CHU Besançon, Cardiologie, Besançon; 3CHU Mondor,
Cardiologie, Creteil; 4CHG Mulhouse, Cardiologie, Mulhouse; 5Clinique
Casamance, Cardiologie, Aubagne; 6CHG Auxerre, Cardiologie, Auxerre;
7CHG Cannes, Cardiologie, Cannes; 8Hopital Européen G Pompidou,
Cardiologie, Paris, France

Background: The efficacy of prevention pacing therapies of atrial fibrillation
(AF) is being evaluated in several studies but the programming of the device
is usually predefined, without considering the individual onset triggers for AF.
A strategy of management of paroxysmal AF with diagnostic tools has still not
demonstrate its benefit. This study assessed the clinical benefits of the diag-
nostic functions (AF1.0) of the Selection pacemaker in the management of AF
in terms of recurrence of AF after the therapeutic adjustments performed using
AF 1.0.
Methods: In a multicenter prospective study, 48 patients, 72 ± 9 y, with docu-
mented AF and conventional pacing indications, received a Selection DDDR
(Vitatron, NL). Antiarrhythmic agents were prescribed in 90% of the patients.
AF1.0 was programmed to document AT burden, onset daily distribution, du-
ration, premature atrial beats before onset and the onset of the last 12 AT
episodes exceeding 180/min. After follow-up (FU) at 3 months using AF 1.0,
therapeutic adjustments were performed in 53% of the patients (pacing param-
eters 38%, preventive pacing algorithm 38%, medication 19%, others 5%). The
evaluation of the efficacy of management using AF 1.0 was evaluated at the
6-month FU, each patient being its own control.
Results: AF recurrences were documented in 69% of the FU. At 6-month FU,
median value of AF burden was reduced (0.85% vs 1.35%, -37%) as was me-
dian values of AF duration (12.9 hours vs 24.8 hours, -48%) and of number of
AF episodes (5 vs 8, -38%). The median of the sinus rhythm duration between
2 AF episodes increased (88 hours vs 80 hours, +10%). At last, the percentage
of patients with no AF recurrence increased from 25% at the 3-month FU to
33% at the 6-month FU (p=0.008).
Conclusion: A strategy of therapy of AF guided by AF 1.0 diagnostic functions
using specific types of therapeutic adjustments (pacing parameters, preven-
tive pacing algorithms and/or medication) is associated with a decrease in the
percentage of patients with recurrence of AF and with an overall decrease in
AF burden and number of AF episodes. A controlled study with a longer FU is
needed to confirm these results.

CLINICAL APPLICATIONS OF CORONARY FLOW
RESERVE

1453 In majority of patients with intermediate coronary
lesions increased doses of intracoronary adenosine
are required for the reliable assessment of fractional
flow reserve

K. Reczuch, E.A. Jankowska, A. Kaczmarek, A. Telichowski, A. Porada,
W. Banasiak, P. Ponikowski. Military Hospital, Cardiac Department, Wroclaw,
Poland

Background: An assessment of fractional flow reserve (FFR) is one of the
functional methods used for the identification of hemodynamically significant
coronary lesions. For the reliable FFR measurements it is obligatory to obtain
maximal hyperaemia within evaluated coronary artery. In this purpose, in most
cases different doses of adenosine are administered intracoronary. Albeit too
small doses of adenosine can cause only partial hypereamia with the subse-
quent overestimation of FFR value.
The aim of this study was to establish the effect of different doses of adenosine
administered intracoronary on FFR values and evaluate the patients’ tolerance
of applied doses.
Methods: Between October 2000 and December 2002 we assessed FFR in
53 intermediate lesions revealed by quantitative coronary angiography in 36
patients with stable angina (23 men, age: 59 ± 10 years, left ventricular ejec-
tion fraction ≥ 50%). In all lesions FFR was assessed during the intracoro-
nary administration of 30 µg adenosine (FFR30), and afterwards during the
administration of 60 µg adenosine (FFR60). In 29 lesions localized in left coro-
nary artery, FFR was additionally measured during the administration of 90 µg
adenosine (FFR90).
Results: There were no serious side effects or complications observed during
FFR measurement with the application of 3 various doses of adenosine. In one
patient after the administration of 60 µg adenosine to the right coronary artery,
the episode of asymptomatic intermittent second-degree atrio-ventricular block
was observed. Mean value of FFR30 was higher than FFR60 (respectively,
0.854 ± 0.152 vs. 0.836 ± 0.162, p<0.001); mean difference between these
measurements was 0.018 ± 0.036. In 29 evaluated lesions (55%) FFR30 was
greater than FFR60 (in 12 measurements [23%] the difference was greater
than 0.02 and in 8 cases [15%] – greater than 0.05). There were no differences

between FFR90 and FFR60 (respectively, 0.900 ± 0.092 vs. 0.896 ± 0.092,
p=0.2) and an increase of adenosine dose from 60 to 90 µg did not result in
the subsequent reduction of FFR values.
Conclusions: FFR assessment with intracoronary administration of all applied
doses of adenosine (i.e. 30, 60 and 90 µg) is safe and well tolerated. An in-
creased adenosine dose (60 µg) resulted in the reduction of FFR values in
more than 50% patients when compared with the dose of 30 µg adenosine.
This observation can be potentially significant when selecting patients to inva-
sive or conservative treatment. In contrast, an application of 90 µg adenosine
was not followed by the subsequent decrease of FFR values.

1454 Coronary flow reserve immediately after primary
coronary stenting predicts wall motion recovery in
patients with first anterior acute myocardial infarction

T. Takahashi, Y. Hiasa, K. Yamaguchi, Y. Ohara, T. Ogata, S. Hosokawa,
K. Kishi, R. Ohtani. Tokushima Red Cross Hospital, Cardiology,
Komatsushima, Japan

Background: The clinical value of coronary flow reserve (CFR) measured im-
mediately after primary coronary angioplasty has not been discussed fully. We
examined whether CFR immediately after primary coronary stenting could pre-
dict the recovery of left ventricular wall motion in patients with acute myocardial
infarction (AMI).
Methods: By using a Doppler guidewire, we measured CFR immediately af-
ter primary coronary stenting in 40 patients with a first anterior AMI. A two-
dimensional echocardiography was performed at admission and at 3 weeks
to assess the change of wall motion score (WMS; normal=0 to dyskinesia=4).
For each patient, wall motion recovery was defined as an improvement of wall
thickening in two or more contiguous segments at 3 weeks.
Results: The CFR threshold that maximized the sensitivity and specificity to
predict wall motion recovery was 1.3 (sensitivity=85%, specificity=82%). By re-
gression analysis, CFR significantly correlated to the change of WMS (r=0.75,
p<0.0001).

CFR and WMS.

Conclusion: CFR measured immediately after primary coronary stenting can
predict wall motion recovery in patients with a first anterior AMI.

1455 Prognostic value of fractional flow reserve after
coronary stenting: a multivariate analysis

V. Klauss 1, P. Erdin 1, M. Leibig 1, J. Rieber 1, T. Schiele 1, A. König 1,
K. Theisen 1, U. Siebert 2 . 1Med. Klinik, University of Munich, Cardiology,
Munich, Germany; 2Harvard School of Public Health, Harvard Center for Risk
Analysis, Boston, United States of America

Background: Retrospective data from a large multicenter registry have shown
that fractional flow reserve (FFR) predicts outcome after coronary stenting.
However, not all parameters known to be associated with adverse events after
stenting were included in this registry. We sought to determine the predictive
value of FFR measurements including additional angiographic and clinical risk
factors collected from the data base of a single center of the FFR stent registry.
Methods: In 119 pts undergoing PTCA, a final FFR was determined after suc-
cessful stent implantation. Additional potential predictors analyzed were multi-
ple patient and lesion characteristics. Endpoints were cardiac death, myocar-
dial infarction or any coronary revascularization procedure. Odd ratios (OR) and
95% confidence intervals (95% CI) were calculated using multivariate logistic
regression analysis.
Results: During follow-up, 18 cardiac events occurred including 14 clinically
driven TVR. Bivariate variable screening on a p<0.20 level revealed post inter-
ventional FFR>0.95, LV-function, length, diameter of stents and the presence
of diabetes as potential predictors for cardiac events. In the multivariate anal-
ysis, only the presence of diabetes (OR 3.73; 95% CI 2.11-6.81), LV-function
(0R 0.96; 95% CI 0.85-0.97), stent length (0R 1.442; 95% CI 1.123-1.578), and
FFR post PCI >0.95 (0R 0.314; 95% CI 0.213-0.646) were statistically signifi-
cant (p<0.05) predictors of cardiac events.
Conclusion: In addition to morphologic and clinical risk factors for adverse out-
come after stent implantation, post-interventional FFR as a functional param-
eter was independently associated with adverse events at 6 months. Further
studies are needed to test whether guiding a PCI procedure with by FFR might
improve outcome.
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1456 Coronary pressure-based fractional flow reserve in
patients with coronary stenosis. A decision analysis

U. Siebert 1 , DJ. Cohen 2, KM. Kuntz 1. 1Harvard School of Public Health,
Harvard Center for Risk Analysis, Boston MA, United States of America;
2Harvard Medical School, Beth Israel Deaconess Medical Center, Boston,
United States of America

Background: Although many patients with coronary stenosis undergo per-
cutaneous transluminal coronary angioplasty (PTCA) in the absence of prior
documented ischemia, the effectiveness of this strategy is unknown. Coronary
pressure-based fractional flow reserve (FFR) is an accurate invasive test for
myocardial ischemia. Coronary pressure wires have evolved from investiga-
tional devices to simple and often indispensable diagnostic tools. The objective
of this study was to assess the clinical effectiveness and the cost-effectiveness
of deferral vs. performance of PTCA in patients with chest pain.
Methods: Outcomes for patients with one-vessel coronary stenosis and mild
angina but without documented ischemia were simulated in a decision-analytic
Markov model. The compared strategies were (1) deferral of PTCA in pa-
tients with no inducible ischemia based on FFR (DEFER) and (2) performance
of PTCA without FFR testing (PERFORM). Clinical predictions and a cost-
effectiveness analysis were performed in age (30-70 years) and gender sub-
groups. One-way and multi-way sensitivity analyses were conducted on uncer-
tain model parameters.
Results: Overall, men and women had similar patterns, showing DEFER as
the less costly but slightly less effective strategy. For the base case (60 year
old man, 3% discount rate) we calculated the following results (PERFORM vs.
DEFER): incremental costs $4,400; incremental life expectancy 10.9 days; 17.5
incremental QALDs. Costs were $145,000 per life year gained and $90,000 per
QALY for PERFORM compared to DEFER. In sensitivity analyses we changed
the mortality reduction associated with PTCA in patients with no ischemia from
the base-case value of 8.2% to 0%. For a 60-year-old man, this reduced the in-
cremental effectiveness to 4.5 quality-adjusted life days (QALDs), increased
the cost-effectiveness ratio to $354,000/QALY and made DEFER the dom-
inant strategy using survival as outcome (DEFER saved 4.8 life days and
$4,300). Changing prior probability of ischemia from 56% to 92% decreased
the cost-effectiveness ratio of PERFORM below the widely accepted threshold
of $50,000/QALY.
Conclusions: Although pressure-based deferral of angioplasty is less costly
in patients without documented ischemia, its long-term effectiveness remains
unclear. However, as differences in effectiveness are likely to be small, deferral
of PTCA may be considered in patients without functional stenosis assessed
by coronary pressure measurement if health care resources are constrained.

1457 Measurement of coronary flow reserve with the
intracoronary pressure wire

P. MacCarthy 1 , A. Berger 2, J. Bartunek 2, E. Barbato 2, W. Wijns 2,
GR. Heyndrickx 2, B. De Bruyne 2. 1King’s College Hospital, Cardiology,
London, United Kingdom; 2OLV Ziekenhuis, Cardiology, Aalst, Belgium

Purpose: A novel technique for measuring coronary flow reserve (CFR) with
the intracoronary pressure wire has been developed. This thermodilution tech-
nique has been validated with corresponding velocity measurements from the
Doppler flow wire. However, CFR can also be derived directly from pressure
measurements. Flow (Q) is proportional to the square root of the pressure gra-
dient, (root delta P), so theoretically CFR (Q at hyperaemia/Q at rest) is calcu-
lated from root delta P at hyperaemia/root delta P at rest. We sought to validate
CFR calculated from delta P values obtained from the coronary pressure wire
against the thermodilution method of CFR measurement.
Methods: We instrumented 40 vessels (36 patients) undergoing percutaneous
coronary intervention with an intracoronary pressure wire. Prior to dilatation
of the target lesion, the pressure gradient (aorta-distal coronary artery) was
measured, and thermodilution CFR was assessed with saline bolus injections.
Maximal hyperaemia was induced and the pressure gradient and CFR were
measured again in a similar way.
Results: Thermodilution CFR measurements were strongly correlated with
CFR values mathematically derived from the pressure gradient (r=0.72;
P<0.0001). This correlation is shown in the graph. However, the Bland-Altman
plot on the right illustrates that CFR is under-estimated using root delta P val-
ues and this under-estimation is directly proportional to the CFR value.

Conclusions: CFR is underestimated when calculated from root delta P val-
ues. This may be because Q is only directly proportional to root delta P when
energy loss due to friction is negligible. As Q (and thus CFR) increases, such
energy loss becomes more important, thus leading to systematic underestima-
tion of this parameter.

1458 Are high doses of intracoronary adenosine an
alternative to standard intraveneous adenosine for the
assessment of fractional flow reserve?

V. Klauss 1, M. Leibig 1, R. Schrepf 1 , V. Seelig 1, J. Rieber 1, U. Siebert 2 ,
K. Theisen 1, T. Schiele 1. 1Med. Klinik, University of Munich, Cardiology,
Munich, Germany; 2Harvard School of Public Health, Harvard Center for Risk
Analysis, Boston, United States of America

Background: Fractional flow reserve (FFR) is a measure of coronary steno-
sis severity based on pressure measurements obtained at maximal hyperemia.
Therefore, achieving maximal vasodilatation is a prerequisite for determining
FFR. All validation studies were performed with intravenous adenosine (Ado-
iv). However, compared to intracoronary adenosine (Ado-ic), Ado-iv is more
expensive, more time consuming and possibly associated with more side ef-
fects. The present study was designed to compare high doses of Ado-ic with
Ado-iv.
Methods: 57 lesions (LAD,n=27; LCx, n=15; RCA, n=15) were studied in 54
pts. FFR was assessed five times in every pt, with 4 bolus injections of Ado-ic
(60, 90, 120 and 150 µg) and standard Ado-iv (140µg/kg/min) in a randomized
changing sequence.
Results: No adverse events occurred with Ado-ic injections into the LCA. Tran-
sient AV-blocks were observed with Ado-ic into the RCA (4/15). With Ado-iv,
minor side effects (angina, dyspnoe) were noted in 21/54 pts (39%). At rest
hemodynamics were not different. Mean FFR was 0.79, 0.80, 0,78 and 0,77
with 60 µg, 90 µg, 120 µg and 150 µg Ado-ic. The lowest FFR of 0.76 was
achieved with Ado-iv.
Conclusions: High doses of intracoronary adenosine (150 µg) are safe, but
compared to Ado-iv, the effect on coronary resistance vessels is less pro-
nounced. Minor side effects were common with Ado-iv, but were tolerated by
all pts. Thus, Ado-iv should be the preferred mode of administration not only in
pts with diffuse disease, but also for the assessment of circumscript coronary
lesions.

SYNCOPE: THE CONTINUING CLINICAL CHALLENGE

1459 Natural history of 312 consecutive patients with
syncope and abnormal head-up tilt test

G. Baron-Esquivias 1 , F. Errázquin 1 , A. Pedrote 1, A. Cayuela 1, JI. Valle 1,
JM. Fernández 1 , J. Burgos 1, A. Martínez-Rubio 2 . 1Seville, Spain; 2Sabadell,
Spain

Objectives: After abnormal head-up tilt test (HUT), several trials have eval-
uated treatment strategies. However, few unequivocal results have been ob-
tained. Aim of the study was to prospectively analyze the natural history of
patients with vasovagal syncope (VVS) who did not received specific treatment
but education after an abnormal (HUT).
Methods and Results: From 1996, 312 consecutive patients with VVS and ab-
normal HUT result were followed. All received education for avoiding syncope
as single therapy. During 37.9±21.9 months, there were no cardiac deaths.
However, 89 patients (28.5%) had recurrences (one n=52; >1 n=37), which
were not influenced by the type of response during HUT or by age. Mean
recurrence-free time was of 49.08 months (95% CI: 45.3-52.8) and the cu-
mulative probability of no recurrence of 71.5%. However, there were signifi-
cant (p=.004) differences in the recurrence rate between patients with <5 or
> 5 previous syncopes (23.4% vs. 39.2%, respectively). In addition, the mean
recurrence-free time of patients with <5 syncopes was significantly (Log rank
7.94; p=.004) longer (51.7 months; 95% CI: 47.3-56) than in patients with >5
syncopes (41.9 months; 95% CI: 31.1-58.4). Multivariate logistic regression
identified the previous number of syncopes as an independent risk marker of
recurrences (RR: 3.06; p=0.0001; 95% CI: 1.7-5.5).
Conclusions: Survival of patients with VVS presenting an abnormal HUT is ex-
cellent. Although the broad majority of those patients do not suffer recurrences
after education, the number of previous syncopal spells critically influences the
recurrence rate.
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1460 Clinical characteristics of patients with diagnosis of
syncope: results from the GIFA study

C. Mussi, G. Salvioli on behalf of Gruppo Italiano di Farmacovigilanza
nell’Anziano. Estense Hospital, Geriatrics Dept., Modena, Italy

Background and Aims: Syncope (S) is a serious event in older people, be-
cause it is directly related to a great risk of falling and fractures. Physicians
often suspect a iatrogenic cause of S, but few studies exist about this topic, in
particular in the older patient. The aim of the study is to evaluate the prevalence
of S in the population of the GIFA study (Gruppo Italiano di Farmacovigilanza
nell’Anziano) and to analyse the clinical characteristics of patients with diagno-
sis of S at discharge.
Methods: From the GIFA database (a multicentric epidemiologic study con-
ducted in Italian departments of geriatrics and internal medicine), 28896 pa-
tients enrolled in 1988, 1993, 1995, 1997 and 1998 (mean age 70,4±15,5
years, 50,2% males) were studied. Patients were divided in two groups, accord-
ing to the diagnosis of S (ICD9 code: 780.2): no-S (N=28339), and S (N=557).
The drugs were coded according to ATC codes. Continuous variables were
transformed in dichotomic or ordinal variables, and we used McNemar and chi-
squared tests to study the differences between groups.
Results: The prevalence of S was 1.9% (557 patients); in this group the num-
ber of subjects with more than 85 years was higher (18.7% vs. 12.5% in no-S
group, p<0.001). After correcting by age, there were no differences between
the two groups in terms of hypertension, myocardial infarction, ischemic heart
diseases, congestive heart failure, peripheral arteriopathy, cerebro-vascular
diseases, and total comorbidity. Nevertheless, the subjects with S took a
greater number of calcium-channel blockers (15.8% vs. 10.8% in no-S group,
p>0,001) and ace-inhibitors (12.2% vs. 8.5% in no-S group, p>0.001); in pa-
tients with more than 85 years the prescription of nitrates (32.0% vs 27.7%,
p>0.001) and beta-blockers (1.9% vs. 0.6%, p<0.001) was higher with respect
to patients without S.
Conclusions: Despite the lack of differences in cardiovascular diseases and
comorbidity, patients with S took a greater number of antihypertensive and va-
sodilator drugs, most of all if they were very old.
These results suggest a more frequent iatrogenic etiology of S in elderly pa-
tients. To demonstrate this finding, prospective studies are needed with the
specific aim to identify modifiable causes of loss of consciousness in older pa-
tients.

1461 Response to repeated tilt testing in different
haemodynamic types of neurally mediated syncope

T. Reybrouck, H. Heidbüchel, R. Willems, F. Van de Werf, H. Ector. University
Hospital Gasthuisberg, Cardiology, Leuven, Belgium

Medical treatment of syncope (pharmacological and pacemaker therapy) is in-
sufficient in many cases with a high recurrence rate of syncope. In our depart-
ment we use tilt training as a standard therapy for neurally mediated syncope.
The aim of the present study was to analyse whether the number of tilt training
sessions required to obtain negativation differs between different types of syn-
cope. Patients start the tilt training program in the hospital and are instructed
to continue this therapy at home: per day 1 or 2 sessions of 30 min upright
standing against a wall.
In this study we have included 179 patients (92 males and 87 females) with
recurrent syncope and with a positive tilt test. 1163 tilt training sessions were
performed. Mean age was 33.4 ± 21.3 (SD) years. They were tilted daily (60°
inclination) until syncope or until a maximum of 45 min. For classification of
positive responses to tilt training we have adopted the new classification of the
ESC Task Force on Syncope: Type 1: mixed type (MX) with a decrease of blood
pressure and heart rate (HR) to > = 40 bpm; Type 2A CI: cardioinhibitory with
a decrease of HR to < 40 bpm; Type 2B CI: cardioinhibitory with asystole > 3
sec; Type 3: vasodepressor (VD) with a decrease of blood pressure without a
decrease of HR of more than 10%.
The first negative tilt test was obtained at session 2 in 98 patients (55%), at
session 3 in 35 (20%), at session 4 in 24 (13%), at session 5 in 12 (7%), at
session 6 in 6 (3%), at session 7 in 2 patients and at session 8 in another 2.

Response to repeated tilt testing

Type of syncope Number of pts Diagnostic tilt (min°) First negative tilt

1 MX 59 20.2 ± 11.6 2.8 ± 1.2
2A CI 5 26.4 ± 14.6 2.8 ± 1.3
2B CI 54 15.7 ± 11.8* 2.8 ± 1.2
3 VD 61 22.8 ± 11.12 3.1 ± 1.5

Data are expressed as mean ± standard deviation of the mean; N = number; * P < 0.001 vs
other types of syncope; ° time until syncope (mean ± SD)

Conclusion: In about half of the patients with neurally mediated syncope al-
ready the second consecutive tilt test became negative. Patients with a 2B CI
(cardioinhibitory and asystole) response did not require more training sessions
than patients with type 1, type 2A and type 3 of syncope.

1462 Tilt training program influences the
renin-angiotensin-aldosterone system activity in
patients with vasovagal syncope

J. Gajek, D. Zysko. Medical University of Wroclaw, Department of Cardiology,
Wroclaw, Poland

Orthostatic stress caused during head-up tilt test (HUTT) leads to the activa-
tion of sympathetic nervous system and secondary to RAAS activation lasting
in patients with vasovagal syncope up to 10 minutes after the procedure. The tilt
training program is one of the therapeutic approaches in patients with vasova-
gal syncope. It is unknown if the training influences the neurohumoral reactions
involved in the mechanism of syncope. The aim of present study was to assess
the influence of short- and long-lasting tilt training program on RAAS activity in
patients with vasovagal syncope.
Material and Method: The study population consisted of 15 pts (11F, 4M,
mean age 38,9 ± 17,2 years) with the history of syncope of unknown origin and
vasovagal reaction during HUTT. The blood for determination of plasma renin
activity and aldosterone concentration was drawn after 30 minutes supine rest,
immediately before HUTT and 10 min after HUTT. The study was performed
at three times: the first time during the diagnostic HUTT, the second one af-
ter achieving two negative HUTT and after tilt training program lasting 1 to 3
months. Plasma renin activity (PRA) was assessed using radioenzymatic as-
say and aldosterone was measured using radioimmunologic assay.
Results: 12 patients remained free from syncope during study period. In the di-
agnostic HUTT PRA increased significantly when syncope occurred and stayed
elevated up to 10 minutes after the test. In short- and long-term control HUTT
after the training PRA rose significantly immediately after test and then de-
creased. Aldosterone level rose significantly after the HUTT induced syncope
and increased to the highest values 10 minutes after diagnostic test. After the
both control tests the aldosterone level increased immediately after the proce-
dure but there was no further increase 10 minutes later.
Conclusions: 1. The observed differences in PRA and aldosterone concentra-
tions during tilt training program indicate on changing pattern of sympathetic
nervous system activation. 2. The meaning of the neurohumoral reaction ob-
served during tilt training program is not ascertained, in could be either the
marker of improvement or mechanism preventing the syncope. 3. Not parallel
changes in PRA and aldosterone concentration indicate on existing different
control mechanisms of this two parts of RAAS.

1463 CLS pacing in vasovagal syncope: final outcomes of
the INASY study

E. Occhetta 1 , M. Bortnik 1, R. Audoglio 2, C. Vassanelli 1 on behalf of the
INVASY Study Group. 1Piemonte Orientale University, Cardiology Div., Faculty
of Medicine, Novara, Italy; 2Linarolo (PV), Italy

Permanent cardiac pacing is an ACC/AHA/NASPE Class IIa indication to pre-
vent recurrent and invalidant cardioinhibitory vasovagal syncope (VVS). Aim
of the INVASY (INotropy controlled pacing in VAsovagal SYncope) multicenter,
prospective study was to investigate whether DDD-Closed Loop Stimulation
(CLS), which is sensitive to changes in myocardial contractility, may prevents
recurrence of VVS.
Between 1997 and 2002, 80 pts (51 m, mean age 62±15 yrs, range 25 - 79)
were enrolled and implanted with a pacemaker mod. INOS2 CLS (Biotronik,
Germany). All complied the inclusion criteria: mean of 2.2±1.2 VVSs in the
last 6 months before implantation, head up tilt test (HUTT) Type 2A or 2B in-
duced syncope, cause of syncope not related to cardiac or neural pathologies.
Primary end point was the recurrence of 2 spontaneous VVSs (confirmed by
HUTT) during the 1st year FU. All 80 pts in the study completed the FU. No
drug therapy was performed during the observation time. Randomization be-
tween DDD-CLS and DDI(back-up @ 40 bpm)pacing, to test the placebo effect
of device implantation,was performed only during the first stage of the Study,
then it was stopped by the steering committee. The reason was that of the 9
pts randomized in "back up" DDI mode: 4 (44%) had two VVS spells; 3 (33%)
had one VVS spell; and only the remaining 2 (22%) had no spell during FU. At
the end of the one year FU all these 9 pts were reprogrammed in DDD-CLS
(no more spells after mode change).
The remaining 71 pts were all programmed in DDD-CLS mode and the mean
FU time was: 27.3±15 months (total observation time 2,187 months). NONE
of these pts (100%) reported recurrences of VVS during FU, and the 9 pts
reprogrammed in this modality as well. Only 5 pts (6.2%) reported occasional
pre-syncopal symptoms, not followed by lost of consciousness.
In conclusion, the results achieved in the INVASY study confirm the efficacy
of DDD-CLS pacing in preventing malignant VVS. A positive placebo effect of
pacemaker implantation can be expected in no more than 20% of implanted
pts. Even in the INVASY Study, the HUTT performed during FU do not showed
helpfulness in predicting spontaneous VVS spells.
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1464 Are women more susceptible to nytroglicerin-induced
syncope during head-up tilt testing?

J. Lacunza, A. García-Alberola, J. Martínez-Sánchez, JJ. Sánchez-Muñoz,
C. Llamas, D. Saura, J. Barnés, M. Valdés. Hospital Virgen de la Arrixaca,
Cardiology, El Palmar (MURCIA), Spain

The gender does not appear to influence the results of drug-free or
isoproterenol-tilt tests. However, the effect of sex on nitroglycerin (NTG)-
potentiated HUT has not been thoroughly investigated. The objective of this
study is to evaluate the influence of gender on the results of NTG-tilt test in
patients with suspected neurally mediated syncope.
Methods: 696 consecutive patients referred for assessment of syncope or
presyncope who underwent HUT in our cardiology department were included
in the study. Demographic and clinical variables, as well as HUT results were
prospectively introduced in a specifically designed database. Patients under-
went tilt at a 60° angle for a 20 min drug-free phase followed by 25 min after
the administration of 400 µg sublingual NTG spray. A positive response was de-
fined as syncope or near-syncope associated to severe bradicardia, hypoten-
sion or both. Patients with a slowly progressive decrease in blood pressure
(n=27) were considered to have non-specific responses.
Results: Men (n=412) and women (n=284) did not differ significantly in age
(57.3 ± 19.1 vs 54.8 ± 20.6 y.), history of recurrent syncope (75.9% vs 78.9%),
frequency of syncopal spells (median=3 for both groups), presyncope as index
episode (5.6% for men vs 3.8% for women) or non-specific responses to HUT
(4.1% vs. 3.5% respectively). Structural heart disease was more frequent in
males (n=136, 33%) than in females (n=51, 18%, p<0.001). This variable did
not have a significant influence on the results of the test. Positive responses to
HUT were observed in 228 men (57.7%) and 204 women (74.5%, p<0.001).
Sex did not influence the likelihood of a positive HUT during the drug-free phase
of the test (33/412, 8.0% for males vs 16/284, 5.6% for females, n.s.). How-
ever, tilt-induced syncope was more common in females after the administra-
tion of NTG: 188/258 (72.9%) when compared with 195/362 (53.9%) in males
(p<0.001). Moreover, the time from NTG administration to syncope was signifi-
cantly shorter in females (4.6 ± 2.3 min) than in males (5.2 ± 2.6 min, p<0.05).
Conclusions: Women are more susceptible to the effects of nitroglycerin as a
provocation agent in the head-up tilt table test.

DRUG-ELUTING STENTS: THE LATEST NEWS

1493 The European multicentre, randomized, double-blind
study of the sirolimus-eluting stent in the treatment of
patients with de novo coronary artery lesions
(E-SIRIUS): 1-year clinical outcomes

W. Wijns 1, J. Schofer 2, G. Breithardt 3 , A. H. Gershlick 4, E. Garcia 5 on behalf
of the E-SIRIUS investigators. 1Cardiovascular Center, Aalst, Belgium; 2Ctr f.
Cardiology & Vasc. Intervention, Hamburg, Germany; 3University Hospital,
Dept. Clin. Cardiology and Angiology, Münster, Germany; 4Glenfield Hospital,
Dept. of Cardiology, Leicester, United Kingdom; 5Hosp. Universitario Gregorio
Marañon, Madrid, Spain

The E-SIRIUS study is a multicenter (35 investigational sites in Europe) ran-
domized, double-blind trial examining the safety and efficacy of the sirolimus-
eluting stent vs. a control (uncoated) stent in a projected 350 patients with de
novo native coronary artery lesions between 15 and 32 mm in length and 2.50
mm to 3.00 mm in diameter (by visual estimate). The protocol called for a max-
imum of 2 stents to be implanted; direct stenting (DS) or predilation (P) was
left to the investigator’s discretion. The primary endpoint was in-stent minimum
lumen diameter (MLD) at 8-month follow-up. Among the secondary endpoints
were major adverse cardiac events (MACE) at 1, 6, 9 and 12 months - and
annually up to 5 years thereafter -, as well as target lesion revascularization,
target vessel revascularization and target vessel failure at 9 months. By Febru-
ary 15, 2002, 353 patients were enrolled, with 1 patient subsequently deregis-
tered. Of the 352 patients, 177 were randomized to group A and 175 to group
B. A total of 92 patients (26.1%) underwent direct stenting (47 in group A, 45
in group B). Clinical characteristics were not different between group A and
B patients, nor between DS and P patients. Device success (< 50% residual
stenosis with assigned stent and no in-hospital MACE) was achieved in 99.4%
of group A patients and 100% of group B patients. At 30 days, MACE - predomi-
nantly non-Q-wave myocardial infarctions - were observed in 8 patients (2.3%).
Nine-month and 1-year clinical follow-up was completed in December 2002 and
March 2003, respectively. The unblinded 1-year clinical outcomes data will be
available for presentation.

1494 Positive remodelling with reduced neointimal formation
in response to paclitaxel-eluting stents: a serial
intravascular ultrasound analysis

K. Tanabe 1, P. Serruys 1, M. Degertekin 1 , A. Colombo 2, G. Guagliumi 3,
C. Disco 4, J. Koglin 5, M. Russell 5 on behalf of the TAXUS-II study group.
1Thoraxcenter, Rotterdam, Netherlands; 2Centro Cuore Columbus, Milan,
Italy; 3Ospedali Riuniti di Bergamo, Bergamo, Italy; 4Cardialysis, Rotterdam,
Netherlands; 5Boston Scientific Corporation, Natick, United States of America

Background: In the TAXUS II trial, polymer controlled paclitaxel-eluting stents
have shown a remarkable reduction in restenosis rates compared to bare metal
stents. The aim of this substudy was to characterize local arterial responses to
paclitaxel using a serial quantitative intravascular ultrasound (IVUS) analysis.
Methods: The TAXUS II was a randomized, double-blind study with 536 pa-
tients in 2 consecutive cohorts comparing slow release (SR) and moderate re-
lease (MR) TAXUS NIRx paclitaxel-eluting stents to bare stents. There is an
8-fold higher release rate of paclitaxel in the first 48 hours in MR compared to
SR. This IVUS substudy included all patients treated with one study stent who
underwent serial IVUS examination post-procedure and at 6-month follow-up
(control n=152, SR n=81, MR n=81). Quantitative analysis was performed by
an independent core laboratory. The stented segment (15mm) was divided into
5 subsegments. In each subsegment mean vessel area (VA), neointimal hy-
perplasia area (NIHA), lumen area (LA), and plaque behind stent area (PBSA)
were measured. Results are present as mean of all subsegments per group.
Results: A total of 1570 subsegments were analyzed post-procedure and
at follow-up. At 6-month, the degree of in-stent restenosis was significantly
reduced in SR (NIHA 0.7±1.1 mm2, p<0.0001) and MR (0.6±0.9mm2 ,
p<0.0001) compared to control (1.9±1.7mm2) with no dose-dependent differ-
ences between the two paclitaxel-eluting formulations. This reduction in in-stent
restenosis coincided with an increase in plaque behind the stent in SR (1.0±1.8
mm2, p<0.0001) and MR (1.4±2.0 mm2, p<0.0001) when compared to con-
trol (0.5±1.7mm2 ). This increase in plaque burden correlated with an increase
in vessel area (SR 1.1±2.3mm2, MR 1.5±2.5mm2, control 0.6±1.9mm2), in-
dicative of positive remodeling in all groups. In contrast to the reduction in in-
stent restenosis, this effect on vascular remodeling occurred in dose-dependent
manner being more pronounced in MR than SR (PBSA p=0.0006, VA p=0.007).
Conclusions: Both slow and moderate release paclitaxel-eluting stents inhibit
neointimal growth to the same degree when compared with bare stents. Posi-
tive remodeling occurs after stenting irrespective of paclitaxel elution, however
the release profile affects the extent.

1495 Everolimus stent coating: promising procedural and
6-month angiographic and intravascular ultrasound
follow-up results of the FUTURE I and II trial

E. Grube, L. Buellesfeld, R. Mueller, M. Staberock, TH. Schmidt, G. Selbach,
U. Gerckens. Heart Center Siegburg, Cardiology/Angiology, Siegburg,
Germany

Background: The FUTURE I trial has been conducted to evaluate both safety
and efficacy of the new Challenge-Stent, coated with a bio-erodable polymer
carrying the agent Everolimus. Everolimus is a new anti-proliferative agent bind-
ing to cytosolic immunophyllin FKBP12 and inhibiting growth factor-driven cell
proliferation with promising results in animal studies demonstrating a 50% re-
duction of neointimal proliferation compared with a bare metal stent.
Methods: FUTURE I was a prospective, single blinded, randomized trial in-
cluding 24 and 12 patients with native de-novo coronary lesions allocated for
drug and control groups respectively. Primary endpoint was 30-day MACE free
survival. Angiographic and IVUS follow-up was scheduled 6 months after index
procedure to evaluate acute gain and lumen late loss due to neointimal prolif-
eration. The ongoing FUTURE II is the efficacy trial including 90 patients in a
prospective randomized fashion. Endpoints are late loss at 6 month as well as
freedom from MACE at 1 month, 6 months and 1 year. QCA and QCU analyses
of both FUTURE I and II were done by independent core laboratories.
Results: The periprocedural success rate of FUTURE I was 100% in both
arms. At 30 days post procedure, no MACE were reported in either group.
To date, the interim 6 month follow-up QCA analysis in the first 13 out of 36
patients of FUTURE I revealed an in-stent restenosis rate of 0% vs. 33% in the
drug eluting stent (DES) and control group, respectively. The MLD at 6 month
follow-up was significantly improved in the DES group as compared to the con-
trol (2.96 mm vs. 1.56 mm, p<0.01) with a late loss of 0.07 mm vs. 1.11 mm
(p<0.01), respectively. The in-segment restenosis rate in the DES group was
0%. The IVUS analysis revealed a significant reduction of %neointimal volume
from 24.3 ± 16.0% in the control to 2.6 ± 2.6% in the DES group (p<0.01).
At time of presentation, we will demonstrate the complete procedural and 30
days results as well as 6 month follow-up angiographic and IVUS data of both
FUTURE I and the efficacy study FUTURE II.
Conclusions: The FUTURE I trial represents a pioneer experience demon-
strating safety and feasibility of the new Everolimus coated Challenge-Stent. In
addition, the preliminary long-term follow-up results suggested the efficacy of
this Everolimus eluting stent in reduction of neointimal proliferation and there-
fore, reducing the incidence of in-stent restenoses.
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1496 Batimastat (BB94) anti-restenosis trial utilizing the
biodivysio local drug delivery PC-stent
(BRILLIANT-EU-trial)

X. Liu 1, B. Chevalier 2 , B. Glatt 2, J. Fajadet 3, P. Van Den Heuvel 4, C. Hanet 5,
E. Benit 6, I. De Scheerder 1 on behalf of On behalf of the BRILLIANT-EU
investigators. 1Cardiology UZ Gasthuisberg, Leuven, Belgium; 2Centre
Cardiologique du Nord, Saint Denis, France; 3Clinique Pasteur, Toulouse,
France; 4AZ Cardiologie, Antwerp, Belgium; 5Clinique Univeritaires Saint Luc,
Brussels, Belgium; 6Hartcentrum Virga Jesse Ziekenhuis, Hasselt, Belgium

Background: Matrix metalloproteinases (MMPs) are involved in the vascular
smooth muscle cell (SMC) migration, and therefore their inhibition can be an
interesting approach to control the migratory capabilities of the SMC and, con-
sequently, control restenosis following balloon angioplasty and stenting. Pre-
clinical studies have shown that matrix metalloproteinases inhibitors (MMPIs)
have beneficial effects on restenosis. The aim of this study was to evaluate the
safety and efficacy of the BiodivYsio Batimastat OC stent (2.0µg batimastat per
mm2 of stent surface area) implanted in patients with a single, de novo coronary
vessel disease. Methods: This was a multi-center, prospective, non-controlled,
European-based pilot trial performed at 8 interventional cardiovascular sites in
Belgium, 10 sites in France and 2 sites in the Netherlands. 173 symptomatic
patients with stable or unstable angina pectoris or documented ischaemia were
included in the study. All patients received a single BiodivYsio DD OC coated
coronary stent pre-loaded with Batimastat of 11mm, 15mm, 18mm, 22mm or
28mm in length to treat a de novo coronary stenosis. The primary end point
was the occurrence of MACE (death, recurrent myocardial infarction or clinically
driven target lesion revascularisation) 30 days post-procedure. The secondary
end points were the binary restenosis rate determined by QCA at 6 months, in-
cidence of (sub)acute stent thrombosis at 30 days follow-up, MACE at 6 and 12
months. Results: The mean age was 61 years. Hypercholesterolemia (62%),
hypertension (46%) and family coronary history (43%) were the most frequently
reported risk factors. Lesion length was 11.5 ± 5.0 mm (range from 4 to 25
mm). Technical device success rate was 98%. In hospital events (non-Q-wave
MI) occurred in two patients. One cardiac death was reported at 24 days af-
ter stent implantation. In addition, there were no reported cases of (sub)acute
thrombosis. The MACE free rate at 30 days was 98%. No additional death,
MI, CABG occurred during the 6m follow-up. Six month angiographic f-up re-
sults were obtained in 146 patients (84%). Late loss was 0.88±0.63 and mean
loss index was 0.50±0.39. The MACE rate and restenosis rate at 6m was 18%
and 23% respectively. Conclusion: The 30 days results suggest that the Bio-
divYsio Batimastat OC Stent is safe during the period of drug elution from the
stent. However, the 6 months angiographic data demonstrate that the BiodivY-
sio Batimastat OC Stent loaded with this dose of Batimastat has no additional
beneficial effect on in-stent restenosis.

1497 Long-term follow-up from the STRIDE (anti-restenosis
with the biodivysio dexamethasone-eluting stent)
clinical study

X. Liu 1, C. Hanet 2, V. Legrand 3 , J. Dens 1, JL. Van den bossche 4,
L. Missault 5 , C. Vrints 6, I. De Scheerder 1 on behalf of On behalf of the
STRIDE investigators. 1Cardiology UZ Gasthuisberg, Leuven; 2Clinique
Univeritaires Saint Luc, Brussels; 3Sart Tilman, CHU, Luik; 4St Pierre, CHU,
Brussel; 5St Jan, AZ, Brugge; 6AZ Cardiologie, Antwerp, Belgium

Background: Late complications of the drug eluting stent remain a concern.
The Study of Anti-Restenosis with the BiodivYsio Dexamethasone Eluting Stent
(STRIDE) was designed to evaluate the safety and efficacy of BiodivYsio Matrix
Lo dexamethasone (DEX) eluting stent to reduce restenosis. Six-month results
showed a beneficial effect on in-stent neointimal hyperplasia especially in the
unstable angina patient group. The aim of this study was to evaluate the long-
term efficiency of this treatment modality. Methods: In the multicenter (from
8 study sites in Belgium) STRIDE trial, an appropriately sized BiodivYsio Ma-
trix Lo stent loaded with a total DEX dose of 0.5µg/mm2 of stent was used.
The primary endpoint of the study was 6m angiographic restenosis rate deter-
mined by QCA. The secondary endpoints were 30 days and 6m MACE (death,
CABG, myocardial infarction or clinically driven target lesion revascularization).
Furthermore, clinical follow-up at 12 month was obtained. Results: 71 patients
were enrolled in the study, 79% males, Risk factors: 68% had hypercholes-
terolaemia, 56% had hypertension, 45% had a previous MI, 47% had two or
more than two vessel diseases, 33% had lesion type B2 or C, 42% had un-
stable angina pectoris. At 6 months, late loss was 0.45 ± 0.47 mm and late
loss was lower in the unstable angina pectoris pts compared to the stable pts
(0.32 ± 0.39 vs. 0.60 ± 0.55 mm, p< 0.07). Percent diameter stenosis was
significantly lower in the unstable group compared to the stable group (26.86
± 14 vs. 38.40 ± 16%, p<0.02). MACE free rate at 6 months was 96.7%. Be-
tween 6 month and 12 months no late thrombosis, nor additional MACE were
reported. Conclusion: Preliminary results of the 12-month clinical results indi-
cates the DEX-stent efficacy and safety profile seen at 6 months is maintained
at 12 months. The final results will be presented.

POSTER DISPLAY III

ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION

P1502 Prehospital versus periprocedural administration of
abciximab in STEMI: early and late results from the
randomised REOMOBILE-study

H.-R. Arntz, J.F. Schröder, K. Pels, P. Schwimmbeck, B. Witzenbichler,
H.P. Schultheiss. Benjamin Franklin Med., Cardiology Dept., Berlin, Germany

Background: Pre-treatment of pts with STEMI with abciximab already in the
mobile intensive care unit (MICU) is believed to facilitate percutanous coronary
intervention (PCI) and improve outcome.
Methods: We randomised 100 pts with STEMI (age <80 yrs, symptom dura-
tion <6 hrs) to receive weight adjusted abciximab at the scene (PTx, n=52) or
immediately before intervention in the cath lab (HTx, n=48). All pts received
500 mg aspirin and 70 U/kg heparin in the MICU.
Results: Groups were well balanced for sex (19% female), age (median 63
yrs), localisation of MI (39% anterior) and symptom duration until arrival of
MICU (median 50 min). Symptom duration until abciximab application was 68
min in pts with PTx and 164 min in pts with HTx. Symptom duration until first
visualisation of infarct related artery (Vis-IRA) was 142 min in pts with PTx and
172 min in pts with HTx respectively. ST segment resolution after 60-90 min
(before PCI) was <30% in 39%, 30-70% in 37%, and >70% in 24% of pts
with PTx, compared to 56%, 14%, and 30% of pts with HTx respectively. In pts
with PTx initial TIMI-flow 0/1 was present in 48%, and TIMI-flow 2/3 in 52%,
compared to 52% and 48% in pts with HTx respectively. Blush grade before
intervention was 0/1 in 63%, and 2/3 in 37% with PTx, compared to 66% and
34% with HTx respectively. Stents were successfully placed in 93% of pts. TIMI
flow 3 was achieved in 88% in pts with PTx and 82% in pts with HTx. None
of the differences between the groups were signifcant, but tended to be more
pronounced in those 50% of pts with PTx, who received abciximab during the
first 40 min after syptom onset.
One HTx-pt died on day 4 after prolonged resuscitation, two pts had major
bleeds (1 PTx, 1 HTx). Urgent CABG was performend in 7 pts (4 PTx, 3 HTx)
until day 5. Until day 180, three pts with PTx had reinfarctions, two within 30
days, one during month 4. Ten pts had ischemia driven re-PCI of IRA (5 PTx, 5
HTx), three of these within the first 30 days after the index event.
Conclusion: Prehospital application of abciximab is safe and feasible. How-
ever, in some contrast to the ADMIRAL study we found only minor advantages
of early pretreatment with abciximab in pts with STEMI and planned PCI. It may
also be considered that fast-track and targeted prehospital therapy in general
had added an important part to the excellent short and long term prognosis of
the observed pts.

P1503 Infarct related artery patency before percutaneous
coronary intervention influences outcome in patients
with acute myocardial infarction

D. Dudek, J. Legutko, T. Rakowski, L. Rzeszutko, S. Bartus, D. Sorysz,
K. Zmudka, J.S. Dubiel. Inst. of Cardiol., Jagiellonian Univ, Krakow, Poland

Background: TIMI 3 flow in infarct related artery (IRA) before primary per-
cutaneous coronary intervention (PCI) for acute myocardial infarction (AMI) is
associated with better clinical outcome. However frequency of TIMI 3 before
primary PCI is very low. We analyzed the influence of IRA patency before PCI
on myocardial reperfusion and LV function recovery in patients (pts) with AMI
undergoing primary PCI and facilitated PCI (patients pretreated with combined
thrombolytic therapy before PCI).
Methods: 476 non shock pts, with AMI <12 hours, treated with primary PCI
(n=268) or facilitated PCI (n=208), with TIMI 3 after PCI were enrolled to the
study. Patients were divided into two groups according to baseline angiography
before PCI: group A (n=224) - occluded IRA (TIMI 0+1); group B (n=252) -
patent IRA (TIMI 2+3).
Results: There was no difference between the two groups in 30-days and 6
months clinical outcome. Frequency of myocardial perfusion grade (MPG) after
PCI and LV function recovery (EF) after 6 month follow up for both groups are
shown in the Table.

TIMI before PCI TIMI 0+1 TIMI 2+3 p=

MPG 0 after PCI (%) 2,2 3,2 NS
MPG 1 after PCI (%) 33,5 13,5 0,001
MPG 2 after PCI (%) 30,8 25,4 NS
MPG 3 after PCI (%) 33,5 57,9 0,001
EF baseline 49,9 ± 11,6% 54,4 ± 10,8% 0,04
EF 6 month follow up 50,9 ± 14,4% 57,9 ± 12,3% 0,009

Conclusions: Despite of similar epicardial flow after PCI patients with patent
IRA before PCI had better myocardial reperfusion and LV systolic function re-
covery after six month follow up in comparison to pts with occluded IRA at
baseline.
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P1504 Lack of prognostic significance of normal
pre-intervention flow in patients treated with primary
angioplasty for acute myocardial infarction in real-life
setting with short in-hospital treatment delay

M. Karcz, C. Kepka, P. Bekta, Z. Chmielak, A. Witkowski, A. Ciszewski,
M. Demkow, W. Ruzyllo. National Institute of Cardiology, KKO, Warsaw, Poland

Background: It has been demonstrated in a metaanalysis of PAMI trials that
normal pre-intervention flow in infarct-related artery is an independent predictor
of good in-hospital and middle term outcome in patients (pts) with ST-elevation
myocardial infarction (STEMI) treated with primary percutaneous intervention
(pPCI). We set out to validate this finding in real-life setting.
Methods: A prospective registry of consecutive unselected patients treated
with pPCI within 12 hours of STEMI in our tertiary center performing >600
pPCI’s yearly was interrogated. In this registry pre- and post-intervention flow
grades according to Thrombolysis in Myocardial Infarction (TIMI) group are be-
ing entered at the end of the procedure by operators.
Results: Between Feb 2001 and Oct 2002 a total of 1064 STEMI pts were
treated with pPCI at our institution including 43 pts in cardiogenic shock on
admission and 37 unconscious pts. Median pre-hospital delay was 3,1 hours.
Median door-angiography time was 24 minutes and median door-balloon time
was 42 minutes. TIMI 3 flow was present at baseline in 9% of pts and post
intervention in 84% of pts. Final TIMI 3 flow was achieved in 95% with TIMI
3 flow at baseline and in 82% of pts with TIMI 0-2 flow at baseline. Forty-five
pts died in hospital. In-hospital mortality was significantly lower in pts with final
TIMI 3 flow than in pts with final TIMI 0-2 flow (2% vs. 15%,p<0,0005) but was
the same regardless of pre-intervention flow.
Conclusion: normal pre-intervention flow in infarct related artery does not pre-
dict short-term outcome of STEMI patients treated with primary percutaneous
intervention in real-life setting with short in-hospital treatment delay.

P1505 The use of glycoprotein IIb/IIIa receptor blockers in
primary percutaneous coronary intervention for
ST-elevation myocardial infarction: results of the
international Shakespeare Registry

AK. Gitt 1, MG. Gottwik 2, JP. Bassand 3, R. Seabra-Gomes 4 , D. Hasdai 5,
P. Fioretti 6, K. Dawkins 7, J. Senges 1 on behalf of SHAKESPEARE Study
Group. 1Herzzentrum Ludwigshafen, Cardiology Dept., Ludwigshafen/Rhein,
Germany; 2Klinikum Nuernberg Sued, Cardiology, Nuernberg, Germany;
3University Hospital Pole Coeur Poumons, Cardiology, Besancon, France;
4Instituto do Coracao, Cardiology, Lisbon, Portugal; 5Rabin Medical Center,
Cardiology, Petah Tiqwa, Israel; 6Maria della Misericordia, Cardiology, Udine,
Italy; 7Southampton General Hospital, Wessex Cardiac Unit, Southampton,
United Kingdom

Background: According to current ESC guidelines for the treatment of ST-
elevation myocardial infarction (STEMI) primary percutaneous coronary inter-
vention (PCI) is the preferred therapeutic option for reperfusion of STEMI. The
data of randomized controlled trials with abciximab as conjunctive antiplatelet
treatment support its use during primary PCI whereas the routine administra-
tion of abciximab with primary stenting for STEMI is still a matter of debate.
Little is known about the use of GP IIb/IIIa receptorblockers (GPIIb/IIIa) during
primary PCI in clinical practice in Europe.
Methods: Since February 2002, consecutive patients undergoing PCI have
been enrolled in 30 centers in 6 countries of the European Society of Cardi-
ology (France, Germany, Israel, Italy, Portugal, United Kingdom) to document
clinical practice of coronary interventions as well as outcome of these patients.
Results: Out of 6327 consecutive PCI 1153 (18.2%) were performed as pri-
mary PCI in patients with acute STEMI. A total of 782 patients (68%) received
GPIIb/IIIa during primary PCI. Patients with STEMI treated with primary PCI
and GPIIb/IIIa did receive stents more often (78.4% vs 72.8% of treated le-
sions, p<0.01). There was no difference in interventional complications such as
severe dissection or acute occlusion between patients treated and not treated
with GPIIb/IIIa. Bleeding complications were more frequent in patients treated
with GPIIb/IIIa (8.4% vs 4.6%, p<0.01), cerebral bleeding occurred in 2 patients
treated with GPIIb/IIIa. After correction of differences in baseline characteris-
tics and adjunctive treatment primary stenting was associated with a significant
reduction in hospital and 30-day mortality (OR 0.34, CI 0.17-0.68 and OR 0.31,
CI 0.14-0.70). The administration of GPIIb/IIIa showed a non-significant trend
for better outcome in addition to stenting (OR 0.56, CI 0.29-1.07 for hospital
mortality and OR 0.83, CI 0.40-1.72 for 30-day mortality). In the subgroup of
patients who did not receive stents, the treatment with GPIIb/IIIa was associ-
ated with a significant reduction of hospital and 30-day mortality (OR 0.18, CI
0.04-0.76 and OR 0.17, CI 0.04-0.76 respectively).
Conclusion: Two thirds of patients undergoing primary PCI for STEMI did re-
ceive GPIIb/IIIa as conjunctive therapy in clinical practice in Europe. GPIIb/IIIa
significantly improved outcome in patients who did not receive stents. In pa-
tients with primary stenting for acute STEMI the use of GP IIb/IIIa was only
associated with a nonsignificant trend to a reduction in mortality.

P1506 Clinical and statistical significance of stable
reperfusion as determined by continuous ST-segment
recovery methods in acute ST-elevation myocardial
infarction (STEMI)

C. Green 1, P. Johanson 2 , K. Trollinger 2, K. Loeffler 2 , S. Crater 2 , M. Krucoff 2 .
1Duke Clinical Research Institute, Duke University Medical Center, Durham,
United States of America; 2Duke University Medical Center, Duke Clinical
Research Institute, Durham, United States of America

Background: Combination therapy with thrombolytics and anti-platelet or anti-
thrombin therapies in STEMI improves infarct-artery patency, but a signifi-
cant mortality reduction has not been demonstrated in large-scale clinical tri-
als. Analysis of surrogate biomarkers that characterize the timing and stabil-
ity of reperfusion may clarify the relationship between ST-segment reperfusion
biomarkers and clinical outcomes.
Methods: ST-segment recovery analysis parameters provide a noninvasive,
quantitative biomarker of the speed and stability of reperfusion. To assess the
incremental benefit of adjunctive therapies and correlation to mortality we ana-
lyzed time from treatment onset until stable ST reperfusion (STBLST) collected
from 1,511 continuous digital 12-lead ST-segment 24-hour recordings. STBLST
is calculated as ≥50% recovery from peak ST levels lasting at least 4 hrs.
All ST-segment study patients from 10 STEMI trials: TAMI-9 (212), DUCCS-II
(33), GUSTO-I (231), IMPACT-I (100), PARADIGM (229), PRIME (174), HERO-
I (172), GUSTO-III (35), GUSTO-V (191) and INTEGRITI (134), were analyzed
while blinded to treatment group and clinical outcomes. Patients were treated
with thrombolytics only (LYT) or combination of lytics and IIb/IIIa inhibitor (PLT)
or direct thrombin inhibitor (DTI). STBLST was stratified by drug group and
in-hospital mortality.
Results: See table. STBLST significantly correlated to treatment (p<.001) and
mortality (p=.01). Logistic regression model predicts a 30-60 minute reduction
in STBLST decreases odds of mortality 9%-14%.

Time to Stable ST Reperfusion (Minutes)

LYT PLT DTI Death=Yes Death=No

N 836 425 250 48 1463
Median STBLST 124 74 111 164 104
(25th, 75th) %iles (58, 236) (8, 128) (31, 182) (70, 286) (40, 186)

Conclusions: (1) Continuous ST-segment monitoring in STEMI studies pro-
vides a clinically and statistically significant biomarker (STBLST) to analyze
novel treatment regimens and 2) Limited 30-day follow-up suggests the corre-
lation between STBLST and mortality is maintained (p=.06).
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P1507 Relation of electrocardiogram subendocardial
ischaemia and microcirculation dysfunction by
contrast echocardiography

J. Coucello 1, L. Soares 1, F. Silva 1, H. Custódio 2, I. Arroja 2, J. Azevedo 2,
A. Aleixo 2. 1Hospital Barlavento Algarvio, Echocardiographic Laboratory,
Portimão, Portugal; 2Hospital São Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal

Left ventricular (LV) hypertrophy (LVH) can be associated with ST-T changes
on the 12 lead ECG, which are designated as systolic overload or subendo-
cardial ischemia (SEI). These ECG changes are associated with LVH and a
reduction of its coronary flow reserve (CFR). In hypertensive heart disease,
the presence of SEI associated to LVH criteria in the ECG, identiphies a high-
risk subgroup for cardiovascular events, morbidity and mortality. Using LV my-
ocardial contrast echocardiography (MCE), we evaluated both the perfusion
pattern in the anterior wall and its ECG changes. Exclusion criteria were dia-
betes mellitus, dyslipidemia, hypertrophic cardiomyopathy and coronary artery
disease.
We studied by MCE 66 patients (pts), 12 pts without LVH and SEI (N group),
32 pts with LVH and no SEI (G1 group) and 22 pts with LVH and SEI (G2
group), after iv infusion of Optison (Mallinkrodt, USA), under basal conditions
and after coronary vasodilator stress with adenosine, 140 µg/kg/min iv. Using
a quantitative software of imaging analysis (MCE2.7 Yabko, LLC 2002, USA),
we calculated the maximal values of coronary microcirculation velocity β, my-
ocardial blood volume A, myocardial blood flow (A*β=FM) and the stress/basal
MBF ratio, which reflects CFR for each region of interest (ROI), endocardial
(Endo) versus meso-epicardial (Meso-Epic) layers (total n=264 ROI). Coronary
microcirculation revealed already under basal conditions, a certain degree of
dysfunction similar in G1 and G2 groups. Comparing N and G1 groups for the
Endo layer, G2 has a clear pattern characterised by a significant reduction of
its basal perfusion, which becomes more pronounced after iv overload with
adenosine.
Relation of MBF to ECG changes

Number MBF stress/ Basal MBF
Meso-Epic Endo Endo/Meso-Epic

Normal 12 3.20 3.03 0.95
G1 group 32 3.01 2.40 0.80
G2 group 22 3.02 2.02 0.67

Conclusion: We observed a major MCE gradient across the LV wall thickness,
with lower values in the Endo layer in G1 compared to N and G2 groups. These
ECG changes, described as systolic overload or subendocardial ischemia, re-
flect a significant reduction of the capillary myocardial perfusion pattern as-
sessed through MCE.

P1508 Primary stenting for acute myocardial infarction in the
real world. Zwolle 6 randomized trial

G. De Luca, H. Suryapranata, F. Zijlstra, AWJ. Van’t Hof, JCA. Hoorntje,
JHE. Dambrink, ATM. Gosselink, MJ. De Boer. De Weezenlanden Hospital,
Division of Cardiology, Zwolle, Netherlands

Purpose: Although primary angioplasty has been shown to improve the out-
come of patients with ST-elevation myocardial infarction (STEMI), the potential
benefits of primary stenting, compared to balloon angioplasty, have yet to be
investigated. In fact, all currently available randomized trials have only enrolled
highly selected patients, after the initial angiogram. Thus, the aim of the cur-
rent study was to compare stenting and balloon angioplasty in STEMI with an
early randomization strategy (before the angiogram) in unselected, consecutive
patients with STEMI.
Methods: A total of 1683 patients with STEMI were randomized before the
angiogram to stent (STENT group = 849 patients) or balloon angioplasty (BAL-
LOON group = 834 patients). All angiographic, clinical and 1-year follow-up
data were prospectively collected.
Results: A total of 787 patients (92.6%) in the STENT group and 765 patients
(91.7%) in the BALLOON group underwent primary angioplasty. The cross-over
rate from balloon to stent and stent to balloon were 28% and 14%, respec-
tively. No difference was observed in 1-year mortality and MACE according to
intention-to-treat analysis (Figure).

Conclusions: This is the first randomized trial comparing stenting and balloon
angioplasty in a large cohort of unselected, consecutive patients ("real world")
with STEMI. The results suggest that provisional stenting is perhaps still the
best option in the management of patients with STEMI.

P1509 Recurrent ST-elevation in a different territory to the
index infarct after fibrinolytic therapy: a manifestation
of multiple unstable plaques

J.J. Edmond 1, J.K. French 1, R.A. Stewart 1, P.E. Aylward 2, R. O’Connell 3,
J. Simes 3, HD. White 1. 1Green Lane Hospital, Dept. of Cardiology, Auckland,
New Zealand; 2Flinders Medical Centre, Adelaide, Australia; 3University of
Sydney, NHMRC Clinical Trials Centre, Sydney, Australia

Purpose: In patients with acute coronary syndromes, multiple unstable
plaques have been demonstrated by various techniques in both culprit and
non-culprit arteries. To evaluate how frequently clinical manifestations of this
phenomenon may occur, we studied the electrocardiographic (ECG) patterns
in patients suspected of in-hospital reinfarction (reMI) following thrombolytic
therapy.
Methods: In the HERO-2 trial, 17073 patients were randomised to 48 hours
of either bivalirudin or unfractionated heparin as adjunctive therapy to strep-
tokinase for ST elevation myocardial infarction. The protocol predefined reMI
criteria prior to and after 18 hours post randomisation, and associated with
revascularisation procedures. In patients with suspected reMI it was protocol
recommended that investigators perform serial ECGs and cardiac marker lev-
els, and these were referred to a Clinical Endpoints Committee for adjudication.
We studied the ECGs recorded at the time of reMI and compared the territory
of ST elevation with that at the time of the index infarction of those patients.
Results: Of 722 patients with suspected reMI, 4% had ST elevation in a differ-
ent territory to the index infarction whilst recurrent ST elevation in the territory of
the index infarction was seen in 67% of cases, 18% had no new ECG changes,
2% had new bundle branch block (BBB) and 9% had other changes, including
paced rhythm or technically poor quality ECGs. ST elevation in a new territory
occurred at a median of 46 hours after randomisation compared to 67 hours
for ST elevation in the index territory (p=0.08). Of patients with ST elevation in
a new territory, 50% occurred during the 48 hours of randomised antithrombin
treatment, compared to 29% of those with recurrent ST elevation in the index
territory (p=0.046). Overall, mortality at 30 days was 27% in those patients with
reMI, and 10% for patients without reMI (p<0.001). Mortality was highest in
those patients with new BBB at 79%, compared with 35% for those with ST el-
evation in a new territory, 26% for those with ST elevation in the index territory
and 21% for those with no new ECG changes (p<0.001).
Conclusion: Recurrent ST elevation in a different ECG territory to the index
infarction occurred in 4% of in hospital reMIs, but in only 0.2% of all patients
enrolled in the HERO-2 trial. As this manifestation of multiple unstable plaques
was more likely to occur during antithrombin treatment, more intensive thera-
pies may be required. Early mortality following presumed plaque rupture in a
second arterial territory is high.

P1510 The benefits of combined antiplatelet therapy with
aspirin and clopidogrel in patients with acute
myocardial infarction and ST-segment elevation

I. Kogias, S. Sideris, C. Paboucas, E. Makriyiannis, EI. Karra, TH. Kontos,
A. Karras. Karditsa General Hospital, Cardiology, Karditsa, Greece

Purpose: Platelets play a major role in the thrombotic response to rupture of a
coronary artery plaque. This study aims to assess the effect of combined an-
tiplatelet therapy with aspirin and clopidogrel in the clinical outcome in patients
with acute myocardial infarction and ST-segmend elevation.
Methods: This is a prospective randomized study, which included 342 patients
(age: 35 – 85 years) with acute myocardial infarction treated with thrombolytic
agents. All patients received anti-ischemic and antithrombotic therapy and were
divided into two groups regarding antiplatelet therapy. Group I 178pts (52%)
were treated with aspirin only (loading dose of 325 mg and then 100mg daily)
while group II 164pts (48%) received a combined regimen of aspirin (loading
dose of 325 mg and then 100mg daily) and Clopidogrel (loading dose of 300mg
and then 75 mg daily. The mean length of hospital stay was 8 days. Both patient
groups were followed for 3 months.
Results: During hospitalization mortality and ischemia recurrence rates
were1.12% (2pts) and 16.8% (30 pts) respectively in group I versus 0.61%
(1pt) (P=NS) and 3.65% (6 pts) (P=0.03) respectively in group II. During the
3-month follow-up period the ischemia recurrence rate was 23.59% (42 pts)
in-group I versus 6.09%(10 pts) in-group II (P=0.04).
Conclusion: Combined antiplatelet therapy with aspirin and clopidogrel seems
to be superior to aspirin in terms of recurrent ischemia reduction over the first
3 months after acute myocardial infarction.
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P1511 Incidence, severity and timing of neurological events
after a major myocardial infarction

JGF. Cleland 1, S. Orn 2, M. Romo 3, R. Mukherjee 4 on behalf of the
OPTIMAAL study investigators. 1Academic Cardiology, Kingston upon Hull,
United Kingdom; 2Central Hospital in Rogaland, Dept of Cardiology,
Stavanger, Norway; 3Suomen Sydäntautiliito, Helsinki, Finland; 4Merck & Co,
Inc, New Jersey, United States of America

Background: Patients with major left ventricular systolic dysfunction (LVSD) or
heart failure after a myocardial infarction are at increased risk of stroke. The
incidence of stroke and, more importantly, disabling stroke after a myocardial
infarction are poorly characterised.
Aims: To describe the incidence and severity of stroke in patients who have
survived a myocardial infarction complicated by LVSD or heart failure.
Methods: 5477 patients with MI with evidence suggesting major LVSD were
enrolled in the OPTIMAAL trial. Patients were followed-up for a mean of 2.7
years. Strokes were adjudicated by an endpoints adjudication committee. Dis-
ability was reported by the investigators and classified as none, minor, and
major one month after the event with respect to Self Care, Walking, Vision, and
Speech.
Results: The patients’ mean age was 67 years. At study end, 441 possible
strokes had been reviewed resulting in 300 confirmed strokes in 272 patients.
There were additionally 113 events of transient ischemic attack (TIA) reported
by investigators. Use of aspirin, presence of atrial fibrillation, age, history of hy-
pertension, and not undergoing angioplasty at baseline were associated with
an increased risk of stroke during long-term follow-up. Of the 272 patients with
confirmed strokes, sixty-five (24%) occurred within 30 days of the index in-
farction. Sixty patients (22%) with strokes subsequently died, of which fifteen
(6%) occurred within 30 days of randomisation. However, among the 234 pa-
tients with stroke-related disability records, only seventy-five (32%) had persis-
tent major disability in one or more of the above categories, whilst eighty-nine
(38%) were reported to be alive without any disability. Patients surviving stroke
with major disability spent an average of 48 days in hospital versus 22 days for
patients with no stroke over 2.7 years of follow-up.
Conclusions: Stroke and TIA are common after a myocardial infarction asso-
ciated with LVSD or heart failure. However, most survivors of a stroke event
recover without major chronic disability.

SYNCOPE: NEW PERSPECTIVES

P1512 How many patients with syncope should be properly
hospitalized in 2003?

A. Bartoletti 1 , A. Fortini 2, R. Gianni 2, C. Cappelletti 2 , G.M. Santoro 3,
P. Adriani 2, P. Fabiani 2, A. Lavacchi 2. 1S. Giovanni di Dio Hospital,
Cardiology Division, Florence, Italy; 2S. Giovanni di Dio Hospital, Emergency
Department, Florence, Italy; 3S. Giovanni di Dio Hospital, Cardiology Division,
Florence, Italy

Syncope is a frequent clinical manifestation which causes a great impact on
hospital organization owing to the high (and frequently inappropriate) hospital-
ization rate of the patients.
Aim: To evaluate how many patients with syncope should be hospitalized ac-
cording to the indications of the 2001 European Society of Cardiology (E.S.C.)
Guidelines on the management of syncope.
Methods: Starting from August 2002 we prompted a Syncope Unit (S.U.), that
is a multidisciplinary functional structure which includes the Emergency De-
partment and the Cardiology and Internal Medicine Divisions. One of the main
objectives of the S.U. was the implementation of the 2001 E.S.C. Guidelines on
Syncope. According to the latter, criteria for hospitalization were considered:
documented cardiogenic syncope, structural heart disease, abnormal electro-
cardiogram (ECG), severe comorbidities, severe trauma, very frequent recur-
rences. All the clinical data relative to patients presenting with syncope were
prospectively collected and stored in a dedicated data base.
Results: In the period between 01/09/2002 and 31/01/2003, 284 patients were
observed for a transitory loss of consciousness, and 235 of them were diag-
nosed as having syncope. Out of these patients, 9 (4%) had a documented
cardiogenic syncope, 49 (21%) were found to have a structural heart disease,
20 (9%) an abnormal ECG, 16 (7%) severe comorbidities, 10 (4%) had a severe
trauma, and 1 presented very frequent recurrences. Thus, a total of 105 pa-
tients (45%) presented at least one criterion for hospitalization according with
the E.S.C. Guidelines. After a 4-hour median observation time, 104 patients
(44%) were actually hospitalized, while the remaining 131 (56%) were directly
discharged from the Emergency Department (adherence rate to Guidelines:
93% for hospitalization, 95% for hospital discharge).
Conclusions: The implementation of the E.S.C. Guidelines on Syncope is
technically feasible. Nevertheless, also when the Guidelines are carefully ob-
served a high percentage of patients with syncope has still to be hospitalized.
Our data suggest that new criteria are needed for a safe Emergency Depart-
ment discharge of the patients with syncope.

P1513 Fluoxetine versus propranolol in the treatment of
neurocardiogenic syncope

GN. Theodorakis, D. Leftheriotis, P. Flevari, E. Livanis, G. Karabela,
N. Aggelopoulou, A. Kostopoulou, DT. Kremastinos. Onassis Cardiac Surgery
Center, B’ Cardiology, Athens, Greece

Aim: The optimal medical treatment of patients (pts) with neurocardiogenic
syncope (NCS) is still controversial. The aim of this study was to prospectively
compare the therapeutic efficacy of Fluoxetine (FL) and Propranolol (PR) in pts
with NCS.
Methods: Forty-four pts with recurrent NCS were randomly assigned to either
treatment with PR or FL. Then, they were followed up for 6 months and reported
the number of their syncopal (sync) and presyncopal (presync) spells. Before
and during treatment, all pts graded their quality of life (QOL) expressed as
well-being, general activities and everyday activities (each scaled from 1= very
good to 5=very bad).
Results: Each arm (FL or PR) consisted of 22 pts. Two pts from the PR-group
refused follow-up (FU). Ten pts (5 from each group) interrupted therapy due to
drug‘s side effects (interruption group). Seventeen pts from the FL-group and
15 from the PR-group completed the study. Pts with sync and presync were
significantly less in the FL-group than in the PR-group (1/17, 6% vs 4/15, 27%,
p<0.05 and 1/17, 6% vs 7/15, 47%, p<0.01, respectively). QOL was signif-
icantly improved only in the FL-group (14.5 before vs 12.8 during treatment,
p<0.01), as shown in the table.

Pts with sync Pts with presync QOL before QOL during
during FU during FU treatment treatment

FL-group 1/17 (6%) 1/17 (6%) 14.5±0.6 12.8±11.3**
PR-group 4/15 (27%)* 7/15 (47%)* 14.8±0.7 14.6±12.9
Interruption group 2/10 (20%) 4/10 (40%) 14.4±0.8 13.4±11.3

*: Kaplan-Meier analysis, p<0.05 compared to FL-group **: mean±SD, ANOVA repeated mea-
sures, p<0.01 compared to QOL before treatment

Conclusion: FL seems to be superior to PR regarding its therapeutic efficacy
and pts’ QOL. However, a considerable proportion of pts from both groups dis-
continued treatment due to drug‘s side effects.

P1514 Nitrate stimulated head up tilt testing potentiates the
predictive value of the tilt test on the risk of
recurrence in patients with vasovagal syncope

A. J. Aerts 1, W. Dassen 2, P. Dendale 3. 1Atrium medisch centrum, Cardiology,
Heerlen, Netherlands; 2Academical Hospital Maastricht, Cardiology,
Maastricht, Netherlands; 3Virga Jesse Hospital, Cardiology, Hasselt, Belgium

Background: Nitrate stimulated tilt testing may be used to diagnose vasovagal
syncope and to guide therapy. However, to date the predictive value of the
test is undetermined. This study analyses the risk of recurrence of syncope
in vasovagal patients on the basis of a nitrate stimulated tilt result and other
clinical factors.
Methods: We used a combined passive and nitrate stimulated tilt protocol.
One year after the test a questionnaire, asking about recurrence of syncope
and other demographic factors, was sent to 131 patients.
Results: Passive tilting was found not to be a useful predictor; recurrence rates
after a positive and negative test were 26% and 30% respectively, ns. With the
addition of sublingual nitrates the test became a significant predictor; recur-
rence rates of 34 (34%) with a positive tilt test and 4 (13%) with a negative
(p= 0.031). Univariate analysis of the clinical factors revealed that gender and
pre-test symptomatology were significant predictors of recurrence. (Table 1)

Table 1

recurrence no recurrence p value

pos. passive test n=23 6 (26%) 17 (74%) ns
neg. passive test n= 108 32 (30%) 76 (70%)
pos. nitrate test n= 78 28 (36%) 50 (64%) 0.031
neg. nitrate test n= 30 4 (13%) 26 (87%)
1 syncope n= 49 9 (18%) 40 (82%) 0.027
> 2 syncope n=79 29 (37%) 50 (63%)
female n=62 27 (44%) 35 (56%) < 0.001
male n= 69 11 (16%) 58 (84%)

Tilt test and baseline characteristics related to outcome

Conclusion: In patients with suspected vasovagal syncope, a positive tilt test
with sublingual nitrates together with the clinical factors gender and symptoma-
tology, are predictors for recurrence of syncope during one year follow-up. With-
out specific t herapy the prognosis of vasovagal syncope is good.
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P1515 Correlation of cardio-inhibitory responses in head-up
tilt tests and ATP tests with spontaneous syncope
recurrence documented by implantable loop
recorders

C. Jego 1, JC. Deharo 2, P. Héno 2, O. Roux 2, JL. Bailly 2, JP. Allary 2,
P. Djiane 2. 1Service de cardiologie, MARSEILLE, France; 2MARSEILLE,
France

The type of response observed during a positive head-up tilt test (HUT) or
adenosine triphosphate test (ATP test) is sometimes used to select therapy in
vasovagal syncope (VVS) patients (pts). However, a strict correlation between
spontaneous syncope and HUT or ATP response has never been demon-
strated.
Purpose: The aim of this study was to compare the heart rhythm observed
during a positive HUT or ATP test and during the first spontaneous syncopal
recurrence in VVS pts equipped with an implantable loop recorder (ILR).
Methods: All VVS pts included in this study presented with no heart disease,
had no treatment and a history of at least 2 syncopes within the last year. In
addition, they recorded a positive HUT at baseline or after nitroglycerin or iso-
proterenol provocation. Westminster protocol was used for the HUT, with con-
tinuous ECG recording and finger blood pressure monitoring. HUT-responses
were classified according to the VASIS classification. In addition, all the patient
underwent a ATP test (intravenous bolus injection of 20 mg ATP). A positive test
was defined as the induction of atrioventricular block with a ventricular pause
longer than 6 sec.
Pts did not receive any treatment for VVS and were equipped with an ILR (Re-
veal, Medtronic). The ILR was analyzed after the first syncopal recurrence:
bradycardia was defined as a ventricular rate lower than 40 bpm and asystole
as a ventricular pause longer than 3 sec.
Results: Twenty pts (age: 59.0 ± 16.0 years, 6.6 ± 5.0 VVS per year, 12 fe-
males) were included in the study. HUT responses were vasodepressor in 13
cases (65%) and cardioinhibitory in 7 (35%). The mean follow-up was 14.1 ±
7.2 months. Thirteen pts (65%) had syncope recurrence, 5.0 ± 4.9 months after
ILR implant. During the event, the ILR memory showed slow heart rates in 9 pts
(bradycardia in 2, asystole in 7) and normal sinus rhythms in 4 pts. Among the
9 pts with slow heart rates, 7 had either cardioinhibitory HUT-response (n=3),
a positive ATP test (n=3) or both (n=1). No significant correlation was found
between a slow heart rate at the ILR interrogation and a cardioinhibitory HUT-
response (chi2, p = 0.39, Fisher exact test) or a positive ATP test (chi2, p =
0.39, Fisher exact test).
Conclusion: In this prospective study of highly symptomatic VVS pts equipped
with an implantable loop recorder, a cardioinhibitory HUT-response or a positive
ATP test were not statistically associated with the presence of slow heart rate
during the first spontaneous syncopal recurrence.

P1516 The influence of the tilt training program on
sympathetic nervous system activity to the head-up
tilt test

J. Gajek, D. Zysko. Medical University of Wroclaw, Department of Cardiology,
Wroclaw, Poland

Orthostatic stress during head-up tilt test (HUTT) produces changes in auto-
nomic nervous system activity. Either overactivity of the sympathetic nervous
system or insufficient peripheral sympathetic discharge (lack of appropriate
venoconstriction) may predispose to inappropriate reflex reaction leading to
vasovagal syncope. Tilt training program is a treatment method for vasovagal
syncope. The aim of the study is to assess the activation of the sympathetic
nervous system during HUTT before and after tilt training program.
Material and method: The study group consisted of 15 pts (11F, 4M, mean age
38,9 ± 17,2 years) with the history of syncope of unknown origin and vasova-
gal reaction during HUTT. The blood for determination of plasma concentration
of neuropeptide Y (NPY) was drawn after 30 minutes supine rest, immediately
before HUTT and 10 min after HUTT. The study was performed twice: the first
time during the diagnostic HUTT and the second one after tilt training program
lasting 1 to 3 months. Neuropeptide Y concentration was measured using ra-
dioimmunologic assay.
Results: The first HUTT according to VASIS investigators was cardiodepres-
sive in 11 pts and mixed in 4 pts; syncope occurred in passive phase of the
HUTT in 6 pts and after provocation with nitroglycerine in 9 pts. During the con-
trol HUTT in 3 pts presyncope was observed and the test was stopped after
4, 14 and 36 minutes. During the diagnostic HUTT there was no change in the
NPY concentration (26,3 ± 27,3 vs 31,6 ± 30,0 pg/ml, p= ns). After the pe-
riod of tilt training program there was statistically significant increase in NPY
concentration (18,7 ± 14,2 vs 38,9 ± 41,5 pg/ml, p<0,05).
Conclusions: 1. The activation of sympathetic nervous system during diag-
nostic HUTT in patients with vasovagal syncope is not correlated with NPY
concentration changes. 2. Orthostatic stress during tilt training program proba-
bly change the mode of sympathetic nervous system activation in comparison
to this observed before the treatment. 3. The increase of the NPY concentration
may be a defense reaction against vasodilatation and therefore a mechanism
preventing the syncope.

P1517 Comparison between a short nitroglycerin sensitized
tilt test and a conventional isoproterenol sensitized
tilt test in patients with unexplained syncope

S. Nava Townsend, L. Mont, R. Da Silva, U. Rogel, E. Bartolomai,
A. Berruezo, E. Chueca, J. Brugada. Hospital Clinic, Cardiovacular Institute,
arrythmias, Barcelona, Spain

Background: Conventional tilt test protocols are time consuming and further-
more, there is not agreement on the optimal duration of the test and provocative
drug to be used. Nitroglycerin protocols are being used widely for the evaluation
of syncope, however its diagnostic value in comparison with isoproterenol test
is still under debate. We investigated the usefulness of a short nitroglycerin
sensitized protocol as compared with a conventional isoproterenol sensitized
protocol.
Methods and Results: Sixty-four consecutive patients underwent a tilt test
with a protocol that included a 15 min passive phase followed by 400 µg ni-
troglycerin spray sublingually administered as a provocative drug. The control
group included 64 randomly chosen patients tilted with a conventional protocol
(30 minutes passive phase and 20 min of Intravenous isoproterenol infusion);
all patients were referred to our center for unexplained syncope. There were
no statistically significant differences in age, sex and clinical variables. There
were 39(60.9%) positive tests in the short nitroglycerin protocol compared to
27(42%) in the isoproterenol protocol, P=0.034. The mean duration of the iso-
proterenol protocol was 41.2±15 and in the nitroglycerin protocol 23.26±0.9
(P=0.001). There were more vasodepressor responses in the nitroglycerin pro-
tocol (51.3%) as compared to the isoproterenol protocol (18.5%), and more
mixed responses on the isoproterenol protocol (59.3%) in comparison to the
nitroglycerin protocol (38.5%), (P=0.001). No differences were observed in the
cardioinhibitory responses.
Conclusions: Short nitroglycerin sensitized tilt test protocol has a higher per-
centage of positive responses than a conventional isoproterenol sensitized pro-
tocol for the diagnosis of vasovagal syncope, and is less time consuming. Dif-
ferences in responses can be attributed to the different mechanism of action of
the drugs.

P1518 Effect of carotid sinus massage and tilt table testing
in a normal, healthy older population

P.G. McGlinchey 1, VL. Armstrong 2 , MS. Spence 3, MJD. Roberts 3 ,
PP. McKeown 4. 1Royal Victoria Hospital, Regional Medical Cardiology Centre,
Belfast, United Kingdom; 2Craigavon Area Hospital, Department of Geriatric
Medicine, Craigavon, United Kingdom; 3Royal Victoria Hospital, Regional
Medical Cardiology Centre, Belfast, United Kingdom; 4Queen’s University of
Belfast, Department of Medicine, Belfast, United Kingdom

Introduction: Experience from dedicated "syncope in older people" clinics sug-
gests that carotid sinus syndrome and vasodepressor vasovagal syncope ac-
count for >50% of cases of syncope in this group. Tilt table testing (TTT) com-
bined with carotid sinus massage (CSM) is required to establish these diag-
noses. There has been increasing enthusiasm for the use of CSM and TTT.
The response of "healthy" older subjects to these maneuvres has not been
clearly delineated. We have investigated normal cardiovascular responses, in
particular the spectrum of responses to CSM and TTT in a carefully defined
group of healthy, older subjects.
Methods: 100 subjects aged 60 to 80 years were identified from local
databases. Volunteers were excluded if they provided a history of syncope or
falls, cardiovascular or cerebrovascular disease, orthostatic hypotension, dia-
betes mellitus or had a carotid bruit, abnormal resting ECG, anaemia, renal
dysfunction, or were using medications known to influence cardiovascular re-
sponses to CSM or tilt table testing. Volunteers with abnormal findings on echo-
cardiography, carotid ultrasonography and ambulatory ECG assessment were
also excluded.
CSM and TTT with continuous non-invasive beat-to-beat finger arterial pres-
sure and ECG monitoring were performed on those volunteers not excluded by
the criteria specified.
Results: 32 subjects (mean age 70 ± 5 years, median 70 years, range 61-79
years, 22 female) completed all components of the study protocol, culminat-
ing in CSM and TTT. 20 subjects (62.5%) completed CSM and 40 minutes of
TTT without syncope or presyncope. There were 13 positive responses in 12
subjects. 4 (12.5%) subjects had a positive response to CSM, 2 each with car-
dioinhibitory and vasodepressor responses. 9 subjects had a positive response
to TTT, including 1 subject who had a cardioinhibitory response to CSM. With
respect to the VASIS classification, 3 of the positive outcomes were type 1
(33%), 2 were type 2A (22%), 1 was type 2B (11%) and 3 were type 3 (33%).
The mean time to syncope was 22 ± 11 minutes. There were no differences
in the age (p=0.473) or sex (p=0.170) distributions of the positive and negative
outcomes.
Conclusion: The combined specificity of CSM and TTT is low at 62.5% in
healthy, older people. We advise caution when interpreting positive results of
these investigations in older people. Consideration should be given to addi-
tional clinical and other data before diagnosing carotid sinus hypersensitivity or
vasovagal syncope as the mechanism of syncope in this age group.
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P1519 Long-term follow-up in patients with
neurocardiogenic syncope

N. Aggelopoulou, GN. Theodorakis, E. Livanis, D. Leftheriotis, E. Zarvalis,
P. Flevari, DT. Kremastinos. Onassis Cardiac Surgery Center, B’ Cardiology,
Athens, Greece

Aim: The aim of our study was to access the long term clinical outcome in
patients (pts) with VVS.
Patients and Method: Between July 1993 and September 2002, 124 consecu-
tive pts with a positive history of VVS (73 F and 63 M, mean age 47.6±18.5 yrs)
were followed-up at our outpatient clinic for a mean of 58.5±28.9 months (range
14 to 113 months). Our pts had a mean of 8.36±11.68 (2.88±4.49/year) synco-
pal and 4.54±8.87 (1.86±3.85/year) presyncopal episodes. Ninety pts (72.5%)
had a positive clomipramine or isoproterenol head-up tilt-test (HUT). Eighty pts
were treated with drug therapy (b-blocker in 58 pts for a mean 27±31.4 months
and fluoxetine in 22 pts for a mean 27±31.4 months). In 6 pts a DDI pacemaker
was implanted.
Results: During follow-up, syncope recurred in 40 pts (32.2%). In 28 of them,
syncopal episodes were associated with psychological stress (death of a close
relative, divorce, loss of job, etc.). The number (1.06±3.27) and frequency
(0.25±0.95/year) of syncope were significant reduced during FU compared
to those prior to inital evaluation (p<0.001). Presyncope recurred in 64 pts
(51.6%). A significant reduction in the frequency (0.67±1.14/year) of presyn-
copal attacks during FU was also observed, compared to that before the ini-
tial evaluation (p<0.001). Pts’ probability of remaining free of syncope after
58 months was 68%. Pts with less than 6 episodes within 2 years had a
higher probability to remaining free of symptoms during the following 15 months
(80%), compared to those with > than 6 episodes within 2 years (40%). Addi-
tionally, fluoxetine seems to be superior to any other treatment regarding time
to the first recurrence of syncope, during FU as it was assessed in multivariable
analysis.
Conclusion: During FU, the number of syncopal attacks was reduced in pts
with VVS regardless their treatment. However, fluoxetine-treatment pts had a
longer time to the first recurrence of syncope compared to any other group.

P1520 Should the tilt-table test be performed as soon as
possible after the spontaneous syncopal episode?

J. Lacunza, A. García-Alberola, JJ. Sánchez-Muñoz, J. Martínez-Sánchez,
E. Pinar, D. Saura, J. Barnes, M. Valdés. Hospital Virgen de la Arrixaca,
Cardiology, El Palmar (MURCIA), Spain

Objectives: The propensity for spontaneous and tilt induced neurocardiogenic
syncope may exhibit temporal variations. Therefore it has been suggested that
the sensitivity of the head-up tilt test (HUT) could be improved if it is performed
soon after the occurrence of spontaneous syncope. The objective of this study
is to assess whether the time interval between the last syncopal episode and
the HUT has an influence on the outcome of the test.
Method: Three hundred and fifteen consecutive patients (178 men, age 55.1
± 20.2 y) undergoing a diagnostic HUT potentiated with sublingual nitroglyc-
erin for suspected neurocardiogenic syncope were included in the study. The
time interval between the last spontaneous syncope and the HUT (T-ST) was
recorded and its relationship with the results of the test were analyzed in the
whole population and in different subsets.
Results: The HUT gave a positive result in 211 patients (67.0%), in most of
them during the pharmacologic phase (n=186, 88.2%). The T-ST was similar for
patients with positive and negative HUT results: median 28, range [1-500] days
vs. 32 [2-700] days, n.s. No significant relationship was observed between the
results of the test and the ocurrence of spontaneous syncope within the week
previous to the procedure: 48/73 (65.8%) positive tests vs. 163/242 (67.4%)
in patients with the last syncope prior to the last week. Similar results were
obtained for the whole population considering two weeks, one month or three
months previous to the HUT. However, a higher rate of positive tests was ob-
served in men with a T-ST interval lower than one month (72/108, 66.7%) when
compared to men with a T-ST > 1 month (34/70, 48.6%, p<0.05). Patients older
than 50 years showed as well more positive tests if their last spontaneous syn-
cope had occurred within the month previous to the HUT. When both criteria
were combined the rate of positive tests for men over 50 years of age fell from
50/79 (63.3%) for patients with T-ST < 1 month to 13/37 (35.1%) for the rest.
Conclusions: The T-ST does not have a significant impact on the outcome
of the head up tilt testing in the whole population with suspected neurocar-
diogenic syncope. However, the sensitivity of the test may be reduced in men
and patients older than 50 years if it is performed beyond one month after the
ocurrence of the spontaneous syncopal episode.

P1521 Time to first recurrence of syncope in patients with
syncope

A. Schuchert, MA. Aydin, K. Mortensen, C. Kretzschmar, T. Meinertz.
University-Hospital Hamburg-Eppendorf, Medical Clinic III, Hamburg,
Germany

Purpose: The European recommendations for driving restrictions due to heart
diseases suggest in case of syncope a licensing in case of satisfactory results
after 3 months. The aim of the investigation was to assess how often und when
occurs the first recurrence in patients with syncope.
Methods: The study included 161 consecutive patients with syncope at the
time of their clinical evaluation with a head-up tilt test. Patients with cardiac
syncope or neurological or psychiatric syncope were excluded. Each patient
completed a follow-up of 12 months. The patients with a recurrent syncope and
the time interval until the first recurrence were determined. The time interval
was divided from 0 to 3, from 3 to 6, from 6 to 9, and from 9 to 12 months after
the evaluation. Patients with one syncope were compared to patients with more
than one syncope within the last 6 months.
Results: One syncope in the last 6 months had 72 (54 ± 17 years, male n =39,
positive head-up tilt test n = 32 (44%)) and more than 1 syncope 75 patients
(51 ± 17 years, male n =33; positive head-up tilt test n = 25 (33%)). There
were 2 deaths during the 12 months follow-up. At least one recurrent syncope
reported 10 (14%; positive head-up tilt test n = 7 (70%)) patients with one and
18 (24%; positive head-up tilt test n = 4 (22%)) patients with more than one
syncope within the last 6 months. No syncope occurred during driving. The first
recurrence occurred in the group with one syncope within the last 6 months
between 0 and 3 months in 4, between 3 and to 6 months in 2, between 6 and
9 months in 2 and between 9 and 12 month in 2 patients. In the group with more
than one syncope within the last 6 months the time of the first recurrence was
13 (0 – 3 months), 2 (3 – 6 months), 2 (6 – 9 months), and 1 (9 – 12 months).
The patients with a recurrence within the first 3 months had a positive head
in 3 (75%) cases with one syncope and in 2 (15%) cases with more than one
syncope within the last 6 months.
Conclusions: A recurrent syncope was reported in 14% in patients with one
and in 24% in patients with more than one syncope within the last 6 months.
The first recurrence occurred within the first 3 months after evaluation only
in 40% in the first and in 72% of the latter group. A delayed first recurrence
of syncope should be considered if driving restrictions are considered in this
group of patients.

PACEMAKER AND IMPLANTABLE
CARDIOVERTER-DEFRIBRILLATOR TECHNOLOGY II

P1522 Preliminary mid-term safety and efficacy results of
cardiac contractility modulation by non-excitatory
electrical currents for heart failure

C. Pappone 1, G. Augello 1, G. Vicedomini 2, F. Maggi 3, Y. Mika 4,
P. Mazzone 2 , S. Gulletta 2, S. Rosanio 2. 1San Raffaele University Hospital,
Electrophysiology and Cardiac Pacing, Milan, Italy; 2San Raffaele University
Hospital, Electrophysiology and Cardiac Pacing, Milan, Italy; 3Impulse
Dynamics, Zug, Switzerland; 4Impulse Dynamics, Tirat Hacarmel, Israel

Background: The concept of enhancing cardiac contractility, by means of non-
excitatory currents, applied during the absolute refractory period was exten-
sively tested in preclinical studies. Indeed, after assessment of acute efficacy
in human beings, we conducted a treatment-only pilot study to assess mid-term
safety and efficacy of cardiac contractility modulation (CCM) by non-excitatory
electrical currents for HF.
Methods: Seven patients with NYHA class III HF were implanted with a device
(OPTIMIZERTM II) delivering CCM biphasic square-wave pulses (20ms, 5.8
to 7.7V, 30ms after detection of local activation) through two right ventricular
leads screwed-in the right aspect of the interventricular septum. CCM signals
were delivered 3 hours daily over 8 weeks (3hr phase) and 7 hours daily over
the next 16 weeks (7hr phase). Ejection fraction (EF) and NYHA class were
assessed, and 6-minute walking test (6-MWT) and Minnesota Living with HF
Questionnaire (MLHFQ) performed, at baseline, and at the end of each phase.
Results: During the 3hr phase EF improved from 21.7±8% to 29.1±6%
(P=0.01), 6-MWT from 441±97m to 476±91m (P<0.01), MLHFQ from 32±22
to 19±9 (P=0.01) and NYHA class from 3 to 1.7 (P=0.01). CCM delivery 7
hours daily caused a further improvement in EF (from 29.1±6% to 34±11.2%,
P=0.01), 6-MWT (from 441±97m to 487±101m, P=0.06), MLHFQ from 19±9
to 8±4 (P<0.01) and NYHA functional class (from 1.7 to 1.5, P=0.04). Use and
dosage of inotropic and diuretic agents were reduced in both phases. Serial
24-h Holter analysis revealed no major arrhythmias nor improper CCM signal
delivery in any patients.
Conclusions: CCM gradually and significantly improves systolic performance,
symptoms and functional capacity. CCM therapy for 7 hours/d is associated
with greater dispersion near the mean, emphasizing the need for individually
tailoring CCM delivery duration. Proarrhythmic effects of this novel therapy
seem unlikely.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



274 Pacemaker and implantable cardioverter-defribrillator technology II

P1523 Do airport metal detectors interfere with implanted
pacing devices?

C. Kolb 1, S. Schmieder 2, G. Lehmann 2 , B. Zrenner 2, M. R. Karch 2,
C. Schmitt 2. 1Deutsches Herzzentrum, München, Germany; 2Deutsches
Herzzentrum, München, Germany

Background: It is currently unknown whether airport metal detector gates in-
terfere with implantable pacemakers (PM) or cardioverter defibrillators (ICD).
Methods: 200 PM and 148 ICD recipients passed a standard airport metal de-
tector gate (model 02PN10; C.E.I.A., Viciomaggio, Italy) twice as they would do
it for routine airport security checks. Then the patients were advised to perform
a 360° torsion around the body axis within the metal detector gate and to place
the chest side with the implanted device as close as possible towards the trans-
mitter of the metal detector. PM basic rate and/or AV-delay was programmed
to achieve either bifocal pacing or atrial triggered ventricular pacing in dual
chamber PM. In single chamber PM the basic rate was programmed greater
than the intrinsic rhythm. Sensitivity was programmed as clinically required for
correct PM function and avoidance of myopotential oversensing. During testing
external 6-lead ECG was continuosly recorded. ICD were programmed with
detection "on" and therapies "off", maximal sensitivity, detection rate for ven-
tricular tachyarrhythmias >100 bpm, and shortest available detection period.
ICD Holter was interrogated before and after testing within the electromagnetic
field of the airport metal detector gate.
Results: 203 PM and 151 ICD systems were tested (some patients with test-
ings before and after replacement of the pulse generator for battery depletion).
Manufactorer of the PM were (number of PM tested/number of different PM
types): Biotronik 14/9, ELA 21/8, Guidant 38/14, Intermedics 27/7, Medtronic
77/23, St. Jude Medical 22/12, and Vitatron 4/4. Manufacturers of ICD were
(number of ICD tested/number of different ICD types): Biotronik 10/5, Guidant
58/14, Medtronic 71/13, and St. Jude Medical 12/7. None of the following was
observed in the PM group: Atrial or ventricular oversensing, loss of capture,
pacing in the magnet mode or spontaneous reprogramming of the device. In
the ICD group none of the following occurred: Inappropriate tachyarrhythmia
detection, temporary deactivation of ICD therapies due to reed switch mecha-
nism, spontaneous reprogramming.
Conclusion: In vivo testing of 203 PM and 151 ICD systems showed no elec-
tromagnetic interference with a standard airport metal detector gate. Clinically
relevant interactions between airport metal detector gates and implanted pac-
ing devices seem unlikely.

P1524 Effect of atrial pacing site on left and right
haemodynamic function during dual-chamber pacing
biventricular pacing

F. Di Pede 1, G. Gasparini 1 , B. De Piccoli 1, A. Raviele 1, F. Cuesta 2, Y. Yu 3,
J. Pastore 3, E. Huvelle 2. 1Ospedale Umberto I, Mestre, Italy; 2Guidant CRM,
Diegem (Brussels), Belgium; 3Guidant CRM, St Paul, MN, United States of
America

The SAVER study evaluated the influence of the atrial pacing site on the inter-
atrial conduction delay as well as on the ventricular hemodynamic function
during synchronous biventricular pacing on HF patients candidates to Cardiac
Resynchronization Therapy (CRT). Two atrial sites are compared: low inter-
atrial septum (LIS) and right atrial appendage (RAA). We showed previously
that the shortening of the inter-atrial conduction delay observed when pacing
at the LIS was not reflected in a higher LV+dP/dt when compared to pacing at
the RAA. In this study, we also evaluated the effect of the atrial pacing site on
pulse pressure and RV+dP/dt.
Methods: 15 pts 70±7 years, 67% male, 60% ischemic, NYHA 2.5±0.5, LVEF
29±4%, QRS 184±16 ms, LBBB, PR interval 225±53 ms and P-wave 125±20
ms were enrolled in the study. Two atrial leads were placed at the RAA and
LIS. The ventricular leads were placed at the right ventricular apex and LV
free wall. A DDD protocol consisted of 50 beats in AAI mode with atrial pacing
at the RAA followed by 50 beats in BV DDD mode with atrial pacing at the
RAA (DDD_RAA) or at the LIS (DDD_LIS) at 4 different AV delays. The acute
hemodynamic response was evaluated by LV+dP/dt, aortic pulse pressure (PP)
and RV+dP/dt. The optimal AV delay was determined by both LV+dP/dt and PP.
Results: One pt could not be tested due to a limited dissection of the coronary
sinus intima and another pt was excluded due to invalid data. 11 pts had the
LV lead in the lateral or postero-lateral vein and 2 pts in the antero-lateral vein.
The optimal AV delay during DDD_RAA and DDD_LIS pacing was 202±61
ms and 159±45 ms, respectively (p<0.01, paired t-test). The average (±se)
%LV dP/dt increase with DDD_RAA and DDD_LIS pacing with respect to the
baseline in AAI mode at the optimal AV delay was 22.7±4.3% and 19.5±4.3%,
respectively (p<0.01). The difference in %PP increase during DDD_RAA and
DDD_LIS (12.2±2.0 vs 11.5±1.9%) and the difference in RV+dP/dt increase
(0.3±5.7 and 3.3±5.0) were not significant.
Conclusions: The results showed similar hemodynamic change in PP and
RV+dP/dt with both DDD_RAA and DDD_LIS pacing. While both pacing con-
figurations improve the contractile function, the increase in LV+dP/dt with
DDD_RAA was significantly larger than with DDD_LIS, though the clinical im-
pact of this difference may require further evaluation.

P1525 Two years follow-up performance of a unipolar
coronary sinus lead for left-ventricular pacing

A. Schuchert 1 , K-H. Seidl 2, V. Paul 3, D. Oltmanns 4 , K. Mortensen 1 ,
T. Meinertz 1 . 1University-Hospital Hamburg-Eppendorf, Medical Clinic III,
Hamburg, Germany; 2Heart Center Ludwigshafen, Ludwigshafen, Germany;
3Harefield Hospital, London, United Kingdom; 4Martin-Luther Hospital,
Medical Clinic, Berlin, Germany

Purpose: Left ventricular pacing improves symptoms of patients with advanced
heart failure and bundle branch block. New coronary sinus pacing leads have
been developed for the transvenous approach. The objective of the study was
to assess the long-term follow-up of a coronary sinus lead for cardiac resyn-
chronization therapy.
Methods: The study included 75 patients (61 ± 18 years, male n = 42) with
advanced heart failure and bundle branch block who received the unipolar
coronary sinus lead model 1055 K (SJM). The lead was implanted in a side
branch of the coronary sinus. After lead fixation the lead was connected to a
dual-chamber pacemaker (Affinity) for left ventricular pacing in 8 or to a three-
chamber pacemaker (Frontier, SJM) for biventricular pacing in 67 patients. The
two groups were analyzed separately. Ventricular pacing threshold was mea-
sured at 0.4 ms pulse duration. Pacing impedance and R-wave amplitude was
determined at each follow-up. Follow-ups visits were in 3-months intervals dur-
ing the first two years after lead implantation.
Results: After implantation lead dislodgment occurred in 3 patients. There
were no lead infection, 4 deaths and 3 lost to follow-up. There were 3 re-
operation due to phrenic stimulation in 1 and high pacing thresholds in 2 pa-
tients. At implantation, pacing threshold was 1.7 ± 0.5 V for left ventricular and
1.4 ± 0.9 V for biventricular pacing. The left ventricular pacing threshold was
1.9 ± 1.0 V after 6 months, 1.7 ± 0.9 V after 1 year and 1.9 ± 0.7 V after 2
years. Biventricular pacing threshold was 1.5 ± 1.1 V after 6 months, 1.7 ± 0.6
V after 1 year and 1.9 ± 0.5 V after 2 years. Left ventricular pacing impedance
was 687 ± 134 ohms after 6 months, 708 ± 113 ohms after 1 year and 671 ±
119 ohms after 2 years and biventricular pacing impedance 378 ± 75 ohms (6
months), 362 ± 56 ohms (1 year) and 335 ± 89 ohms (2 years)(p < 0.05 for
left ventricular vs. biventricular). R-wave amplitude for left ventricular sensing
was 13.2 ± 5.3 mV after 6 months, 12.1 ± 7.4 mV after 1 year and 12.8 ± 7.0
mV after 2 years and for biventricular sensing 10.1 ± 4.2 mV after 6 months,
11.8 ± 5.3 mV after 1 year and 10.9 ± 3.2 mV after 2 years.
Conclusions: The unipolar coronary sinus lead provided stable left ventricular
pacing thresholds and high R-wave amplitude, which allowed effective long-
term cardiac resynchronization therapy. Biventricular pacing compared to left
ventricular pacing was associated with lower pacing impedance.

P1526 Efficacy of implantable defibrillator therapy using the
lowest effective energy for treatment of spontaneous
ventricular tachyarrhythmias: results of the minimum
energy output trial

A. Schirdewan 1 , U. Meyerfeldt 1 , L. Binner 2, A. Lubinski 3 , B. Merkely 4,
S. Sack 5, S. Stiller 2, E. Zima 4. 1Franz-Volhard-Hospital, Berlin, Germany;
2University hospital, Ulm, Germany; 3University hospital, Gdansk, Poland;
4University hospital, Budapest, Hungary; 5University hospital, Essen,
Germany

Purpose: In patients undergoing defibrillator implantation (ICD) the recommen-
dations for appropriate defibrillation safety margins based on several studies
handling with submaximal shocks for treating induced and spontaneous ventric-
ular tachyarrhythmias (VTA). The "minimum energy output trial" (MINT-study),
a prospective nonrandomized clinical multicenter study, investigated the con-
version rate for spontaneous fast VTA as well as spontaneous VTA accelerated
by preceding antitachycardia pacing therapies (ATP) with a first shock set at
intraoperatively and twice confirmed defibrillation threshold (DFT++).
Methods: 133 pts with a mean age of 62.2±12.1 years, 113 Males, met the
inclusion criteria requiring an intraoperative DFT++ of = 15 J on a dual coil
defibrillation lead (Kainox-SL electrode; Biotronik). All pts had a class I indica-
tion for ICD therapy and an active can ICD-system was implanted requiring a
special feature of shock optimization (automatically programming of higher first
shock energy for next shock-trial after assessment of failure). The DFT and
DFT++ were measured using a modified step-down protocol. The first shock
was programmed to the DFT++.
Results: The mean DFT++ for all pts was 10.2±3.7 Joule. During a mean
follow up of 24±8.4 month there was a total of 131 shock treated spontaneous
arrhythmia episodes with a mean cycles length of 268±44 ms. The first shock
conversion probability for all episodes was 90.1% (118/131 episodes) with a
95% confidence interval of (83.5-94.6%). The first shock conversion rate was
not significant different between fast VTA and VTA accelerated by preceding
ATP (90.8% vs. 87.9%). VTA of failed episodes were successfully converted
with subsequent shocks from the same therapy sequence.
Conclusions: The first-shock conversion rate for spontaneous VTA using the
DFT++ energy output without safety margin is relatively high and independent
from preceding ATP-trials.
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P1527 Atrial sensing performance of a recently developed
defibrillation lead with a free-floating atrial dipole
connected to a single chamber defibrillator with
enhanced atrial sensing characteristics

T. Zerm 1, D. Schmitz 2, HJ. Bondke 3, B. Lemke 4, U. Wiegand 5, A. Tiroke 6,
S. Mitzenheim 7 , A. Schuchert 8 . 1Karl-Gustav-University, Dresden, Germany;
2St. Johannes-Hospital, Dortmund, Germany; 3University-Hospital Charité,
Berlin, Germany; 4University, Cardiology and Angiology BG Kliniken, Bochum,
Germany; 5University, Lübeck, Germany; 6Christian-Albrecht University, Kiel,
Germany; 7Biotronik GmbH & Co., Clinical Department Berlin, Berlin,
Germany; 8University-Hospital, Hamburg-Eppendorf, Germany

Introduction: Despite the wide use of VDD-leads in pacemaker dependent pa-
tients the sequential atrioventricular pacing fails in 40% because of decreased
long term atrial sensing performance. First results of an ongoing study with a re-
cently developed VDD-defibrillation lead (Kainox VDD-lead, Biotronik, Berlin)
connected to a dual chamber defibrillator with enhanced (4-times) atrial sens-
ing characteristics (Deikos A+, Biotronik, Berlin) promise besides the excel-
lent detection quality of ventricular tachyarrhythmias enhanced VDD-pacing
characteristics.
Methods: The examined group consisted on 106 patients (62±10 years)
with standard ICD-indication. 59 patients completed 6 months, 39 patients 9
months and 39 patients 12 months follow-up. Atrial sensing measurements
were performed at 6 different body positions/breathing conditions (supine nor-
mal breathing, supine deep breathing, supine left sided, supine right sided,
sitting upright normal breathing, standing normal breathing).
Results: The filtered average P-wave amplitude at implant was 4,6±1,7 mV.
During the 12 month follow-up no significant change of measured P-waves in-
dependent of body position and breathing condition was observed (figure).

Conclusion: The enhanced atrial sensing performance of the new VDD-ICD-
system provides stable P-wave detection over a long term period. These find-
ings enable the use of this system as a dual chamber defibrillator in pace-
dependent patients and in combination with a coronary sinus lead as a multisite
pacing system for heart failure.

P1528 Clinical importance of the initiation pattern of
monomorphic ventricular tachycardia

B. Gorenek 1, G. Kudaiberdieva 2 , A. Birdane 2, O. Goktekin 2, Y. Cavusoglu 2,
N. Ata 2, A. Unailr 2 , B. Timuralp 2 . 1Eskisehir, Turkey; 2Osmangazi Uni. School
of Medicine, Department of Cardiology, Eskisehir, Turkey

Introduction: Analysis of the stored electrograms of the implantable car-
dioverter defibrillators (ICD) allowed to study the initiation patterns (IP) of
ventricular tachycardia (VT) onsets. It is not clearly defined whether there is
a dependence of the VT onset on the drug or electrical therapy applied for
their termination. We aimed to investigate the electrophysiological features of
monomorphic VT (MVT) with different IP in patients with ICD and to assess
whether there is a relationship of the IP of sustained MVT with clinical charac-
teristics, efficacy of antiarrhythmic and electrical therapy.
Methods: Fifty-five stored IECGs in 22 patients (mean age of 67.4±3.5 years)
with MVT were evaluated. Cardiovascular diagnosis included coronary artery
disease in 81.9% of the patients. All MVT episodes were classified as those

Parameters Sudden Onset Non-sudden Onset p
MVT (n=20) MVT (n=35)

CL-SR (ms) 792.2±87.1 883.8±94.3 p<0.001
CL-MVT (ms) 383.0±51.9 345.9±46.2 p<0.001
Equal 1 st MVT beat morphology, (%,n) 65.0 (13) 37.1 (13) p<0.05
LVEF (%) 39.6±4.9 34.8±3.8 p<0.03
Mean shock energy (J) 12.2±2.6 16.2±4.0 p<0.001
Terminated by ATP (%,n) 30.0 (6) 22.9 (8) ns
Terminated by single shock (%,n) 50.0 (10) 54.3 (19) ns
Terminated by multiple shocks (%,n) 20.0 (4) 22.9 (8) ns

MVT: Monomorphic ventricular tachycardia, CL-SR: Cycle length in sinus rhythm, CL-MVT: Cy-
cle length of MVT, ATP: Anti-tachycardia pacing, LVEF: Left ventricular ejection fraction, ns:non
significant

initiating with ventricular premature beats (non sudden onset MVT) and those
without ventricular ectopy preceding tachycardia (sudden onset MVT)
Results: Non-sudden onset initiation was the most common pattern of MVT
initiation. No distinct differences in the type of the class III antiarrhythmic drug
therapy were observed in both patterns of arrhythmias. Other results are pre-
sented in the table.
Conclusions: Non-sudden onset MVT was characterized by shorter cycle
length(CL), higher rate of different 1 st beat morphology, and required higher
shock energy for termination. Sudden onset MVT was precipitated by shorten-
ing of sinus CL before tachycardia. It was more common with relatively better
preserved systolic function.

P1529 Reducing implantable
cardioverter-defribrillator-implantation length
including DFT determination by using the upper limit
of vulnerability – the TULIP study

B. Lemke 1, J. Mueller 2 , U. Kreutzer 3, F. Schnöll 4 , A. Schuchert 5 ,
H. Bushnaq 6, S. Mitzenheim 7 , T. Lawo 1. 1University, Cardiology and
Angiology BG Kliniken, Bochum, Germany; 2German Heart Centre,
Cardiology, Berlin, Germany; 3Carl-Thiem-Klinikum, Cardiology, Cottbus,
Germany; 4Rehabilitation Centre, Internal Medicine, Grossgmain, Germany;
5UKE University, Cardiology, Hamburg, Germany; 6Martin-Luther-University,
Medical Faculty, Halle-Wittenberg, Germany; 7Biotronik GmbH & Co., Clinical
Department Berlin, Berlin, Germany

Introduction: Previous studies have shown that the ULV is a reliable predictor
of the defibrillation threshold (DFT). The purpose of this study is to validate the
intraoperative TULIP test protcol for ICD implantation independent of patient
specific conditions.
Methods: 80 pts are to be included in the study in order to show a successful
intraoperative TULIP testing with a success rate better than 80%.
At the interim analysis 52 pts (mean age 65±11 years) with a LV ejection frac-
tion of 41±17% were prospectively enrolled. Testing was performed according
to a defined protocol. The protocol started at 13J induction energy. When failing
the induction, further attempts were done with 11, 9 or 6J shock deliveries. In
case of successful induction, an 18, 15, 13 or 9J biphasic shock was delivered
to terminate VF. If a 6J shock failed to induce VF, lower energy shocks or other
forms of induction were allowed. In this case termination was attempted using
a 9J shock. When the termination was succesful the lowest delivered energy
terminating VF was confirmed.
Results: 42 pts (81%) with an implanted single or dual chamber ICD (Biotronik)
were successfully tested. In 5 pts the first and in 5 pts the confirmation
shock failed to terminate VF. The lowest conversion energy was determined
at 11,9±3,5 J, requiring only two induced VF episodes. The mean induction
energy was 7.2±4.5J. According to the test protocol we assume that the mean
average of the ULV is 10J. With reference to published data, the programming
of the ICD first shock energy equal to the ULV +5J will lead to a 99% success
rate in termination of spontaneous VF. Based on our data the ICD first shock
energy would be 15J.
This value is significantly below the ICD first shock energy of 30J as pro-
grammed by the widely used function test. By programming a lower ICD first
shock a reduction of the charging time up to 50% is possible. Performing the
TULIP protocol takes 2,6±2,2min from the first induction attempt to effective
induction, representing a clinically well acceptable time for this intraoperative
test procedure.
Conclusion: The TULIP test protocol is a highly effective procedure for intra-
operative DFT-testing dependent on the ULV. It can be applied clinically during
ICD implantations to reduce the programmed first shock energy.
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P1530 False negative detections of ventricular arrhythmias
in implantable cardioverter-defibrillator

T. Królak, A. Lubiñski, M. Kempa, A. Pazdyga, E. Lewicka-Nowak, A. Zienciuk,
G. Swiatecka. Medical University of Gdañsk, 2nd Dept. of Cardiology, Gdañsk,
Poland

False negative detections (FND) of ventricular arrhythmias in patients with ICD
are usually difficult to reveal based on ICD holter memory.
The aim of this study was to evaluate frequency and reasons of FND of ICDs
and consequences of this disturbances.
Study population consisted of 193 patients (pts), (51 F, 141 M) with a mean age
of 56±15 years with implanted ICD (234 devices: 229 Biotronik, 5 Medtronic).
The mean follow-up was 24±18 months. Intracardiac electrograms registered
by the holter memory of ICD were analysed.
Results: In 106 (55%) pts during follow-up occurred 2773 episodes (epi) de-
tected by devices as ventricular tachyarrhythmias and treated. Two thousands
forty eight (73.9%) epi were detected appropriately, the remaining 725 (26.1%)
epi in 61 pts were recognised inappropriately. FND included no or delayed de-
tection were observed in 59 epi in 14 pts. No serious complication of FND were
observed. Six times ICD did not detect slow VT (CL= 430-600 ms). Fifty three
times ventricular arrhythmias (51 VT, 2 VF) were delayed. VF detection delay
was 18 and 20 s. and was caused by R-wave undersensing. VT detection delay
vary from 30 s. to over 27 minutes. To asses the correlation to proarrhythmia in
case of delayed VT detection the number of proarrhythmia due to ICD therapy
were compare between epi with delayed detection (51 epi), appropriate detec-
tion of VT (1541 epi) and epi of false positive detection (caused by SVT - 390
epi). The number of epi with proarrhythmic effect in these groups was 7, 129
and 7 respectively. The frequency of proarrhythmia was 13,5%, 1,8%, 8,3%
respectively (p=0,00001).
Conclusions: 1) The most frequent cause of FND is slow VT. 2) FND do not
cause any serious consequences for the ICD patients but are associated with
higher risk of proarrhythmia.

P1531 Should implantable cardioverter defibrillators rather
than permanent pacemakers be used for medically
refractory long QT syndrome?

P.T. Martin 1, H. Burnett 2 , V. Deen 2, DL. Walters 2, P. West 2, R. Denman 2 on
behalf of PT Martin, H Burnett, V Deen, DL Walters, P West, RA Denman.
1Electrophysiology, Cardiology Department, Brisbane, Australia; 2The Prince
Charles Hospital, Electrophysiology, Cardiology Department, Brisbane,
Australia

Background: Although pacemaker (ppm) implantation may reduce the inci-
dence of symptoms in congenital long QT syndrome (LQTS) patients, the long-
term benefit remains to be determined. ICD implantation remains a class II,
IIb indication (ESC, ACC/AHA/NASPE 2002) in patients (pts) with medically re-
fractory LQTS. We therefore evaluated clinical outcomes in medically refractory
LQTS pts who underwent ppm implantation at our institution.
Methods: Patients with LQTS who underwent implantation of ppm for medically
refractory LQTS were followed in pacemaker clinic and clinical events were
recorded.
Results: 9 pts (2M: 7F) aged 21yrs (1-57yrs) with diagnosed congenital LQTS
underwent pacemaker implantation at our institution from 1989 onwards. All
patients were paced at a lower rate of at least 70 bpm and beta blockers were
standard therapy. Mean followup was 4.9 yrs (0.5-13.5). This therapy failed in
a total of 7 (77%) pts. 2 pts (22%) aged 7, 8 yrs died suddenly. These deaths
occurred at 6, and 18 mths post device implantation. 3 (33%) pts had sudden
cardiac death episodes and 2 (22%) had recurrent syncope. In these 5 patients
the ppm was upgraded to an ICD, all but 1 were transvenous. This epicardial
ICD developed an epicardial lead fracture and pocket infection and the patient
died in the context of recurrent VT storms. 2 of the 5 had tachyarrythmias re-
quiring ICD therapy. In 1 child (age 1 yr) the ICD was removed because of re-
current erosions. 1 pt (57yr) had cardiac perforation requiring surgical drainage
at the time of implant. The devices were otherwise well tolerated.
Conclusion: PPM implantation for refractory LQTS is associated with a sig-
nificant failure rate both in terms of morbidity and mortality. ICD implantation
has previously been logistically problematic but with ongoing advances in ICD
technology it may merit consideration as first line therapy.

CLINICAL ASPECTS OF DEVICE THERAPY I

P1532 Predictors of low treatment satisfaction in patients
with automatic implantable cardioverter defibrillators

H.M. Simon 1, J.J. Baumert 1 , B. Hofmann 1, C. Schmitt 2, K.-H. Ladwig 1.
1Klinikum rechts der Isar der TUM, Institut für Psychosomatik, München,
Germany; 2Deutsches Herzzentrum, München, Germany

Purpose: A trustful attitude towards an automatic implantable cardioverter de-
fibrillator (AICD) is crucial because the rejection of the device may have fatal
consequences. Thus, we aimed to identify predictors of low treatment satisfac-
tion (LTS) in AICD patients.
Methods: Of 178 AICD patients (median 62 yr, IQR 52-69) enrolled into the
study, 152 (85%) were male and 26 (15%) female. We measured anxiety, help-
lessness and depression with standardised instruments and LTS with 11 di-
chotomous items (range 0-11) concerning a mistrustful attitude, a negative
body image and low assessment of the device. A total of 42 (24%) patients
were labeled as LTS patients.
Results: In a logistic regression model, the experience of ≥ 5 shocks exhibited
a 9-fold risk for LTS (Odds ratio 9.0, 95% CI 3.4-23.8, p=0.001), female gen-
der an OR of 3.8 (95% CI 1.4-10.4, p=0.009), being employed an OR of 3.1
(95% CI 1.3-7.4, p=0.010), anxiety an OR of 4.0 (95% CI 1.4-11.2, p=0.009).
Age, educational status and depression were not significant in the multivariate
model. Substantially more LTS patients required psychotherapeutic counselling
(p=0.015) and more information about living with the AICD (p= 0.01).
Conclusions: Female gender, the experience of ≥ shocks and being currently
employed combined with high anxiety levels constitutes high risk for low treat-
ment satisfaction with the AICD. These LTS patients deserve special attention
and support for coping to reach higher levels of acceptance. Clinicians may be
advised from these data to identify LTS patients and to consider psychothera-
peutic counselling or support groups for them.

P1533 Influence of bundle branch block or cardiac disease
regarding the results of implantable loop recorder in
patients with recurrent syncopes

O. Marie, D. Babuty, F. Petitjean, D. Nguyen, L. Fauchier, P. Cosnay. Hôpital
Trousseau, cardiologie B, Tours Cedex, France

Recurrent syncopes remain unexplained in about 30% of cases whereas the
prognosis of cardiac syncopes is poor. The implantable loop recorder (ILR) is
a useful tool which allows a diagnosis in 50% of cases. We assessed if these
results depend on the presence of bundle branch block (BBB) or underlying
cardiac disease which exposed patients to paroxysmal atrioventricular block or
severe arrhythmias.
ILR was implanted in 42 consecutively patients (66 ± 18 years, 26 males) suf-
fering from reccurent syncopes (n=5.4 ± 4.8). Twenty patients had abnormal
resting ECG: rigth BBB n=12, left BBB n=8. Twenty patients had cardiac dis-
eases: coronary artery disease n= 11, arterial hypertension n=8, aortic steno-
sis n=1). Before the implantation of ILR, all patients previously underwent a 24
hours ambulatory ECG, a tilt test and an electrophysiological study which were
normal.
During the follow up (5.9 ± 4.8 months) 18 patients developed a new syncope.
IRL was normal in 10 (55%) and demonstrated a cardiac origin in 8 patients
(45%): complete atrioventricular block n=2, sinus arrest > 4 secondes n=4,
fast atrial fibrillation n=1, non sustained ventricular tachycardia n= 1. The car-
diac syncope was not more frequent in the subgroup of patients with BBB (60%
versus 53.8%, NS) nor in the subgroup of patients with cardiac diseases (45%
versus 40.9%, NS). Six patients (14%)underwent the implantation of a pace-
maker: only three of them had BBB on resting ECG. Likewise in the subgroup
of patients with cardiac diseases only three patients had paroxysmal bradycar-
dia or tachycardia during syncope.
In conclusion: Non cardiac aetiology is frequent in patients with recurrent syn-
copes (55%) whatever the clinical profile of patients. When electrophysiological
study is normal, ILR is very useful to exclude a cardiac origin in the sugroups
of patients with BBB or cardiac diseases thus preventing unnecessary implan-
tations of pace maker in theses patients.
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P1534 Evaluation of myocardial damage, neurohormonal
activation, inflammation and ventricular dysfunction
prior to, and following internal atrial defibrillation

LE. Boodhoo 1, ARJ. Mitchell 1 , J. O’Connor 2, G. Lloyd 1, N. Sulke 1.
1Eastbourne District General Hospital, Cardiac, Eastbourne, United Kingdom;
2Eastbourne District General Hospital, Clinical Chemistry, Eastbourne, United
Kingdom

Purpose: Myocardial injury and neurohormonal activation may occur follow-
ing transthoracic atrial cardioversion (CV). The aim of this study was to as-
sess whether myocardial damage, neurohormonal activation, left ventricular
dysfunction and inflammation occurs following a single internal atrial shock de-
livered by the atrial defibrillator.
Methods: Ten patients aged 57 ± 14 years (range 40 to 71) were implanted
with either Jewel AF 7250 or Gem III AT implantable atrial defibrillators (IAD)
(Medtronic Inc.). for drug refractory symptomatic persistent atrial fibrillation
(AF). All patients had maximum defibrillation energy programmed to achieve
first shock success. Patients were implanted for > 1 month (mean 35 months;
range 1- 54 mo). CK-MB, troponin T, cortisol, catecholamines, C-reactive pro-
tein (CRP) and brain natriuretic peptide (BNP) were measured on a control day
when patients were in sinus rhythm, 8 hours after spontaneously occurring AF
before cardioversion, and 8 hours following successful cardioversion with oral
midazolam for sedation.
Results: In all patients CK-MB, troponin T, cortisol, and CRP did not change
during AF or following internal cardioversion. BNP levels rose significantly dur-
ing AF (from a mean basal value of 49 ± 37 to 168 ± 198 pg/ml, p = 0.02)
then decreased after CV (mean 82 ± 88 pg/ml, p < 0.001). There were signif-
icant increases in serum adrenaline and noradrenaline levels during AF (from
0.4 ± 0.3 to 0.6 ± 0.4 nmol/l, p<0.01; and from 2.1 ± 0.5 to 3.1 ± 1.0 nmol/l,
p<0.05 respectively), which decreased 8 hours post shock to baseline levels.
The increases in BNP and catecholamines were not correlated.
Conclusions: A single internal atrial shock delivered by the atrial defibrilla-
tor does not result in myocardial damage, inflammation, or significant adreno-
cortical secretion 8 hours post shock. Atrial fibrillation resulted in significant
sympathetic activation and left ventricular systolic dysfunction, as indicated by
elevated catecholamine and BNP levels, that resolved after restoration of sinus
rhythm. Thus the atrial ICD is a safe and effective modality of treatment for
persistent AF.

P1535 Pacemaker leads infection in young patients

D. Klug 1, G. Vaksman 2, C. Marquié 2 , C. Francart 2 , C. Rey 2, S. Kacet 2.
1University of Lille, Dept.Cardiology A, Lille, France; 2University of Lille,
Cardiology, Lille, France

Transvenous pacing has become widespread in the pediatric population, but
related pacemaker lead infection in young patients has rarely been reported.
In order to determine prevalence and optimal management of pacemaker lead
infection in children and young adults, we reviewed our pacing database in-
cluding 4476 patients having had pacemaker implantations from 1975-2001. A
pacemaker was implanted in 304 patients under the age of 40, 217 of them
had congenital heart disease: 108 with structural defect, 109 without (mainly
complete AV blocks). Among patients with congenital heart disease, 12 de-
veloped a pacemaker lead infection (5.5%, 6 patients with structural defect, 6
without). This incidence was significantly higher than in patients < 40 years
at first implantation without congenital heart disease (2.3%) and in > 40 year-
old patients (1.2%, p<0.001). However, the number of reinterventions at the
pulse generator site was higher in patients having had their first implantation
before the age of 40. In patients with structural cardiac defect: 2 died after sur-
gical lead extraction and 1 died before the scheduled lead extraction. The 3
remaining patients had successful surgical (1 patient) or percutaneous (2 pa-
tients) lead extractions. In patients without structural cardiac defect: success-
ful percutaneous extraction (5/6) or surgical extraction (1/6 with vegetation >

25 mm) was performed. One patient with percutaneous extraction developed
chronic cor pulmonale during follow-up. One infection recurred in one patient
with structural cardiac defect although complete removal of the pacing material
had been performed. Conclusion: The prevalence of pacemaker lead infection
is higher in younger patients, perhaps in part due to a higher number of pro-
cedures at the pacemaker site than in the general population of patients with a
pacemaker. Patients with structural cardiac defect who underwent surgical lead
removal were at high risk for death. Patients with percutaneous lead extraction
may develop cor pulmonale.

P1536 Effectiveness of systemic antibiotic prophylaxis given
at implantation of permanent pacemaker systems

N. Kouvousis 1, G. Lazaros 1, E. Christoforatou 1 , S. Deftereos 1, M. Lelekis 2,
D. Tsekoura 1, A. Vlachaki 1 , A. Zacharoulis 1 . 1Athens General Hospital,
Cardiology Department, Athens, Greece; 2Athens General Hospital, Special
Infections Unit, Athens, Greece

Purpose: Infections after permanent pacemaker implantation (PPI) remain a
serious and potentially life threatening complication with a reported incidence
varying from 0.5 to 5.1%. At present there are no available results from con-
trolled studies concerning the impact of antibiotic prophylaxis on the infection
rates. The aim of this study was to assess the effectiveness of antibiotic pro-
phylaxis against the infective complications (IC) after PPI.
Methods: Our study included 600 consecutive patients (pts) scheduled for PPI
between 1998 and 2001. The aforementioned pts were randomly assigned to
either to receive (group A) or not receive (group B) a systemic antibiotic pro-
phylaxis. All procedures were undertaken in the operating room and the skin
was assiduously disinfected with povidone iodine. The antibiotic used was Van-
comycin given the high resistance of staphylococci to methycillin in our hospital.
Vancomycin was administered at a dose of 1gr IV given in one hour infusion 1
hour before PPI and followed by 500 mg at 6, 12 and 18 hours after the pro-
cedure. All pts were followed for at least 12 months and the eventual infective
complications were recorded. Patients with previous insertion of a temporary
pacemaker in an emergency basis out of the operating room and those with
creatinine serum levels above 2.0 mg/dL were excluded.
Results: There was a total of 567 pts (282 from group A and 285 from group B)
who met the criteria of the study. No clinical and demographic differences were
found between the 2 groups. During the follow up period there was a total of 11
IC (i.e: 1.9%), 2 of which in group A pts (i.e: 0.7%) and 9 in group B ones (i.e:
3%, p=0.035). The IC consisted of 9 cases of pacemaker pocket infections and
2 cases of pacemaker lead related endocarditis (both in group B). The time de-
lay from PPI to the infection was 109 ± 83 days (range from 25 to 300 days). No
preexisting disorders likely to predispose to infection were identified. Moreover,
no adverse reactions requiring vancomycin discontinuation were recorded.
Conclusions: Our results showed that routine antibiotic prophylaxis given at
implantation of permanent pacemaker systems protect against infective com-
plications.

P1537 First description of cardiac troponin elevation after
sustained tachycardia and without evidence of acute
coronary disease

J. Carlsson, J. Brockmeier, A. Cuneo, E. Sorges, D. Haertel, U. Tebbe.
Klinikum Lippe, Medizinische Klinik II, Detmold, Germany

Elevations of troponins T and I (TnT and TnI) reflect irreversible myocardial cell
necrosis. This usually occurs in acute coronary artery disease (myocardial in-
farction with or without ST-segment elevation). However, abnormal values have
been described in various conditions not related to infarction, like pulmonary
embolism, acute heart failure, myocarditis, septic shock, and after therapeutic
procedures like electrical cardioversion or ablation. We describe the elevation
of TnI after sustained tachycardias (T) which has to our knowledge not been
reported before.
In 16 consecutive patients who presented to the emergency department with
various types of sustained T. TnI was measured (Abbott Axsym, Illinois, USA).
None of the patients had any ECG evidence of an acute coronary event and
none had a significant elevation of CK/CK-MB. None had any evidence of re-
duced renal function. The following types of T (rate 130-190 beats per min.)
were encountered: ventricular T (VT), AV-node-reentry T (AVNRT), AV-reentry
T (AVRT), tachyarrhythmia with atrial fibrillation or atrial flutter (TAA), and pace-
maker mediated T (PMT). The maximum TnI values during the clinical course
ranged between 2.7 and 11.5 ng/ml. All patients with TnI elevation and 4/7 of
those without underwent coronary angiography. The only significant difference
between patients with and without a rise of TnI was the duration of the T (p=
0.025).

Patient characteristics

n Age CAD Chest pain Tachycardia Duration of T
(SD) (SD)

TnI > 0.4 ng/ml 9 48 (12) 1/9 (11%) 5/9 (55%) 1 VT, 2 TAA, 4 AVNRT, 14 hrs (8)
1 AVRT, 1 PMT

TnI < 0,5 ng/ml 7 51 (14) 1/7 (14%) 4/7 (57%) 3 TAA, 1 AVRT, 2 hrs (3)
3 AVNRT

CAD=coronary artery disease; SD=standard deviation; chest pain during T

Sustained tachycardia is a hitherto not reported reason for TnI elevation in the
absence of acute coronary disease and other conditions known to induce my-
ocardial cell necrosis with subsequent troponin rise. The duration of the tachy-
cardia seems to be related to the extent of myocardial injury. Since chest pain
during tachycardia despite normal coronary arteries is a common complaint,
risk stratification is likely to be difficult in these patients with an elevated tro-
ponin level after sustained tachycardias.
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P1538 Is implantable cardioverter-defribrillator prescription
sexist?

A.D. Staniforth, NM. Robinson, SJ. Sporton, MJ. Earley, AW. Nathan,
RJ. Schilling. St Bartholomews Hospital, Cardiology, London, United Kingdom

Background The TRACE investigators have reported the male (M):female (F)
risk ratio of sudden death (SD) in coronary disease (CD) to be 1.3:1.1 Contrary
to popular belief, F with CD are not SD low risk. The rate of CD is 2-3:1 in M:F
but the published rate of ICD implantation is 4:1. We investigated whether there
was discrimination against F at ICD implant by reviewing our large single centre
database. All subjects underwent prior coronary angiography. We hypothesised
that if discrimination was taking place at implant, then M and F would differ with
respect to their risk factors for arrhythmia, subsequent arrhythmic events or
survival.
Results 514 implants (406 subjects; 302 with CD) were performed between
08/1986 and 10/2002 (13,904 patient month follow-up). 12% of CD (16% all
aetiology) was F. No differences were found between M (n=267) and F (n=35)
receiving ICDs in age (65(1) vs 64(2) years), ejection fraction (32(1) v 32(7)
%),ECG implant indication (VF/VT or primary prevention-PP) or electrophysi-
ology study result (performed in 64% M and 77% F). Importantly F were no
more likely to receive appropriate device therapy or VT-storm on Kaplan-Meier
analysis. Interestingly F had significantly fewer diseased arteries and a trend
towards improved survival.

Female Male p value

EP study (%VF/VT/not inducuble) 88/6/6 89/0/11 0.68
ECG indication (%VF/VT/PP) 73/24/3 70/25/5 0.55
% appropriate therapy 54 48 0.34
% VT storm 19 20 0.57
% Dead 11 22 0.09
Mean (SEM) no. diseased coronary arteries 2.2 (0.1) 1.6 (0.2) <0.005

PP-primary prevention

Conclusion The proportion of ICDs implanted in F is low compared with the
risk of SD in M:F with CD. No M:F differences were observed at ICD implant in
risk factors for SCD or subsequent device therapy. This suggests that bias was
taking place prior to referral. The less severe CD observed in F ICDs together
with the trend towards lower subsequent F mortality suggests that a sub-group
of F with more severe CD was not being referred. The reason for this is unclear.

P1539 Implantable cardioverter-defibrillator in children and
young adolescents: potential benefit and
complications

R. Gradaus 1, C. Wollmann 1, J. Koebe 1, D. Hammel 2, S. Kotthoff 3 ,
M. Block 4, G. Breithardt 1 , D. Boecker 1. 1Cardiology and Angiology, 2Thoracic
and Cardiovascular Surgery, 3Pediatrics, University Hospital of Münster,
Münster, Germany; 4Stiftsklinik Augustinum, Cardiology, Munich, Germany

Purpose: Implantable cardioverter-defibrillators (ICD) have developed to first
line therapy in patients with life-threatening ventricular arrhythmias. The pur-
pose of this study was to investigate whether children and young adolescents
also derive a benefit from ICD therapy as assessed from data stored in the
memory of ICDs.
Methods: Between 1989 and 2001, 25 children and young adolescents (me-
dian age 15.3 years [9 to 18 years], median size 168 cm [125 to 187 cm],
median weight 55 kg [22 to 85 kg]), with congenital heart disease [3x], dilated
cardiomyopathy [3x], hypertrophic cardiomyopathy [4x], arrhythmogenic right
ventricular cardiomyopathy [4x], long QT syndrome [3x], or idiopathic ventricu-
lar tachycardias/fibrillation [4x] received an ICD with extended memory function
(storage of electrograms and/or RR intervals from treated episodes). The po-
tential benefit of ICD therapy was estimated as the difference between the over-
all mortality and the combined endpoint overall mortality and recurrence rate of
presumably fatal tachycardias had the device not been implanted. Presumably
fatal tachycardias were defined as fast highly symptomatic polymorphic ven-
tricular tachycardias or ventricular fibrillation (> 240 bpm with pre-syncope or
syncope).
Results: Two patients died during a mean follow-up of 4.3±3.3 years. The total
mortality rate was 4.2%, 4.2%, and 4.2% after 1, 3, and 5 years of follow up, re-
spectively. The recurrence rate of fast highly symptomatic polymorphic ventric-
ular tachycardias or ventricular fibrillation was 12.5%, 35.9%, and 35.9% after
1, 3, and 5 years, respectively. As a result, the calculated potential benefit of
ICD therapy was 12.5%, 34.8%, and 34.8% after 1, 3, and 5 years, respectively
(p=0.007). The rate of inappropriate therapy was 28.4%, 38.3%, and 48.6%
after 1, 3, and 5 years, respectively.
Conclusions: The outcome of children and young adolescents treated with an
implantable cardioverter-defibrillator is excellent. Analysis of stored EGM data
suggests that ICD therapy may lead to a survival benefit and prolongation of life
in children and young adolescents with the history of life-threatening ventricular
arrhythmias or at high risk for a sudden cardiac death. However, ICDs may
contribute significant to morbidity mainly due to inappropriate shock delivery
and to occasional mortality in children and young adolescents.

P1540 Implantable cardioverter-defibrillator therapy for
primary and secondary prevention of sudden death in
patients with arrhythmogenic right-ventricular
cardiomyopathy/dysplasia

D. Corrado 1, L. Leoni 1 , MS. Link 2, P. Della Bella 3, F. Gaita 4, J. Salerno
Uriarte 5, G. Buja 1, G. Thiene 6 on behalf of DARVIN Study Investigators (see
Appendix). 1University Hospital, Division of Cardiology, Padua, Italy; 2Tufts
University School of Medicine, The New England Medical Center, Boston,
United States of America; 3Centro Cardiologico Monzino, Milano, Italy;
4Ospedale Mauriziano, Division of Cardiology, Torino, Italy; 5Università di
Insubria, Division of Cardiology, Varese, Italy; 6University of Padova,
Cardiovascular Pathology, Padova, Italy

Background: Arrhythmogenic right ventricular cardiomyopathy/dysplasia is an
inherited condition associated with the risk of sudden death.
Methods: We conducted a retrospective multicenter study of the impact of im-
plantable defibrillator therapy on the prevention of sudden death in high risk
patients affected with this disease.
Results: The study population consisted of 132 patients (93 males, 39 fe-
males, aged 15-72 years, mean 40±15). In 95 patients (78 percent), indica-
tions for defibrillator implant were a history of either cardiac arrest or sus-
tained ventricular tachycardia (secondary-prevention group); the other 37 (22
percent) had one or more risk factors for sudden death in the absence of
spontaneous ventricular tachyarrhythmias (primary-prevention group). During
a mean follow-up of 39±25 months, there were 3 deaths due to congestive
heart failure, acute endocarditis and ventricular tachycardia "storm", respec-
tively. Sixty-four patients (48 percent) had at least one appropriate defibrillator
intervention, although 83 percent of them received concomitant antiarrhythmic
therapy. A total of 15 (12 percent) patients had inappropriate interventions and
21 (16 percent) had defibrillator-related complications. Analysis of the stored
electrograms showed that 32 patients (24 percent) experienced ventricular fib-
rillation or flutter which would have been fatal in the absence of the device.
The projected sudden death-free survival (i.e. freedom from ventricular fibrilla-
tion/flutter) was 72 percent at 36 months as compared with the actual patient
survival of 98 percent (p<0.0001). The incidence of ventricular fibrillation/flutter
was similar in both primary- and secondary-prevention groups (7.0 vs 7.4 per-
cent per year). Patients implanted because of hemodynamically stable ventricu-
lar tachycardia had a significantly lower incidence of ventricular fibrillation/flutter
(log rank=0.017). Younger age, history of cardiac arrest or hemodynamically
unstable ventricular tachycardia, and left ventricular involvement were indepen-
dent predictors of ventricular fibrillation/flutter.
Conclusions: Defibrillator therapy provided lifesaving protection by effectively
terminating life-threatening arrhythmias in high risk patients with arrhythmo-
genic right ventricular cardiomyopathy/dysplasia who were trated for both pri-
mary and secondary prevention of sudden death.

P1541 Single sheath lead extraction

ES. Platou, M. Heldal. Ulleval Hospital, Dept. Cardiology, Oslo, Norway

The center is serving the whole country of Norway for lead extractions, and we
have adopted a single sheath technique (originally devised by Dr. Bongiorni,
Pisa), which we believe is more effective and gentle than the original double
sheath technique.
Material and Methods: We started the service in 1997, and have treated 90
patients per January first 2003, median age 66,5 years (range 7 - 97 years) with
156 electrodes. The last three years we have explanted 36, 34 and 42 leads in
23, 21 and 26 pts. Seventy-four % of the lead extractions are due to infections,
the rest are elective extractions. Median age of all leads 7 years, (range 0,1
- 25 years), leads extracted by traction alone median age 1 year (range 0,1 -
9 years) and leads extracted by single sheath technique 10 years (range 0,3 -
25). We most often use a locking wire (Spectranetic or Cook) to secure the lead,
and a single Cook sheath mounted with a Cook Pin Vise. The sheath is then
gently pushed down the lead with rapid rotation. The single sheath technique
was used on 99 (68%) of the leads, traction alone on 33 (23%), iv. "fishing" in
5 (4%), and double sheath technique in (the first) 8 (6%).
Results: For the last three years complete removal has been achieved in 94,
97 and 100%, with a clinical success in 97, 100 and 100%. The median "sheath
time" (from the introduction of the sheath to the complete removal of the lead)
the last year was 11 minutes, range 1 to 50 minutes. We have seen a marked
"learning curve". We have Cook’s Electrosurgical Dissection System, but have
not needed it so far. Complications: Three patients had a subclavian vein throm-
bosis, resolved with low molecular heparin and warfarin. One patient had a peri-
cardial bleeding resolved by drainage (after iv. fishing with "Needles eye"). One
patient had a fatal tamponade in spite of rapid drainage procedure and thora-
cotomy, as the lead loosened unintentionally early in the procedure, perforating
the right ventricle.
Conclusion: The single sheath technique appears to be effective and gentle,
with 100% success for the last 70 patients (including 3 ICD leads). Serious
complications in relation to this technique are infrequent.
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P1542 Left atrial volume is a predictor of cardiovascular
events in lone atrial fibrillation: a long-term follow-up
study

F. Bursi 1, M. Osranek 2 , K. Bailey 1, S. Kopecky 1, JB. Seward 1. 1Mayo Clinic,
Division of Cardiovascular Diseases, Rochester, United States of America;
2University Clinic of Vienna, Internal Medicine II, Cardiology, Vienna, Austria

Purpose: To investigate the predictive value of LAV regarding outcome we
evaluated a group of patients previously screened to be exclusively lone AF.
We sought to evaluate, in these patients without any CV or other life-limiting
disease like malignancies, if an enlargement of the LAV was associated with
a worse long-term outcome. Methods: We retrospectively evaluated the med-
ical records and echocardiography videotapes of an original cohort of 97 pa-
tients diagnosed as being lone atrial fibrillation, after a selection from 3623
pts, in the period of 1950-1980. The 38 patients who received at least one
echocardiogram during followup were considered and an investigator blindedly
assessed off-line LAV indexed for body surface area by using the biplane area-
length method. Stroke, myocardial infarction and congestive heart failure were
regarded as events. Mean follow-up duration from the onset of AF was 23.5 ±
8.5 years. Mean age at the end of followup was 75.3 ± 10.85 years.

Results: The figure shows the Ka-
plan Meier event-free survival split in
two groups for LAV. The dashed line
indicates a LAV > 32 ml/m2, while
the solid line indicates LAV ≤ 32
ml/m2. Event-free survival showed a
a steeper decline in patients with en-
larged LAV (p = 0.0006). A logistic
regression with stepwise forward se-
lection showed a trend with age as
the only independent predictor of en-
larged LAV (p = 0.016), while the du-
ration and type of AF, and clinical risk
factors were not significant.
Conclusions: In this highly selected

patient population with lone AF, enlarged LAV was associated with a higher in-
cidence of events and the parameters related to AF were not associated with
increased LAV. We therefore conclude that LAV independently allows for further
risk stratification of patients with AF.

P1543 Antitachycardia pacing for atrial fibrillation in
pacemaker patients: a prospective study

E. Chueca Fernandez 1 , L.L. Mont 1, J.G. MArtinez 2, R. Ruiz Granell 3 ,
X. Navarro 4, S. Campos 4, D. Tarrades 4 , J. Brugada 1. 1Hospital Clinic Of
Barcelona, Arrhythmias, Barcelona, Spain; 2Hospital General de Alicante,
Arrhytmias, Alicante, Spain; 3Hospital General de Valencia, Arrhytmias,
Valencia, Spain; 4Medtronic Iberica, Madrid, Spain

Effectiveness of Antitachycardia pacing (ATP) in patients with paroxysmal atrial
fibrillation (AF) is not established. The aim of the study was to analyze the
usefulness of ATP in terminating arrhythmic episodes. Methods: The popu-
lation consisted in 35 consecutive patients with class I indication for pacing
and documented AF, that received an AT500 (Medtronic Inc). The pacemaker
has atrial ATP and electrogram intracavitary (EGM) storage capabilities. The
ATP capabilities were enables four months after implant. During three months
of follow-up, all recorded episodes of atrial tachyarrhymias (AT) were retrieved
and analyzed. Episodes were classified into type I, II or III according to the high,
intermediate or low degree of organization, respectively. Efficacy of ATP was
established for every episode. Termination was considered "Primary" when it
occurs immediately after the ATP and "secondary" AT termination was defined
as the arrhythmia termination within 30 s after ATP. The presence of imme-
diate relapse of AF (IRAF) after ATP delivery was also retrieved. Results: A
total of 1107 recorded episodes were analyzed. There were 561 episodes of
type I EGM (50,7%), 453 episodes of type II EGM (40,9%) and 93 episodes
(8,4%) of type III EGM organization. ATP was delivered in 93% of episodes,
whereas 7% of episodes terminated spontaneously. The global efficacy of ATP
was 65%. The efficacy in type I was 68%, in type II 66,8% and in type III 38,4%
(p < 0.01). From 669 episodes successfully treated with ATP, primary termi-
nation occurred in 478 episodes, and secondary termination in191 episodes.
IRAF was present in 149 episodes with primary termination (31,2%) and in 138
(72,6%) of episodes with secondary termination (p<0,01). In primary termina-
tion episodes, IRAF was more frequent in type III (10/17 episodes, 58.8%) and
type II (81/194 episodes 41.8%) than type I (58/267 episodes 21.7%) (p<0,01).
Conclusion: The organized tachyarrhythmias (type I and II) are the most fre-
quent form of presentation, and ATP was successful in a high percentage of
them. The IRAF was less frequent when the episode had primary termination
by ATP and a more organized pattern.

P1544 Altered atrial voltage and propagation pattern in
patients with idiopathic paroxysmal atrial fibrillation

R. De Ponti 1, R. Marazzi 1 , M E. Lanzotti 1 , L. Saporiti 1, J A. Salerno-Uriarte 1 ,
M. Tritto 2, G. Spadacini 2 , P. Moretti 2 . 1Dept. Cardiovasc. Sci., H di Circolo,
University of Insubria, Varese, Italy; 2Dept.Cardiol.Mater Domini, Castellanza,
Italy

Purpose: To evaluate the voltage and propagation pattern on electroanatomic
biatrial maps in sinus rhythm, in pts with idiopathic paroxysmal atrial fibrillation
(IPAF) as compared to control (C) pts.
Methods: pts with IPAF and no heart disease, nor frequent ectopies triggering
the arrhythmia episodes were included in the IPAF group. Pts with similar age,
undergoing ablation of a left-sided accessory pathways, no history of atrial ar-
rhythmias and no heart disease were included in the C group. All pts were on
stable sinus rhythm and off drugs at the time of evaluation and they signed writ-
ten informed consent. Electroanatomic mapping (CARTO, Biosense-Webster,
Inc) was performed in both atria on sinus rhythm. Analysis of the propagation
and of the low voltage areas (<0.5 mV) was then performed.
Results: 8 pts (8M, age 40±11 yrs) and 7 pts (5M, age 37±11 yrs) were in-
cluded in the IPAF and C groups, respectively; 110±18 and 87±20 sites were
acquired in the right (RA) and left (LA), respectively. The average values of the
RA propagation, LA propagation, systolic time interval and activation times at
the anterior and posterior breakthroughs of interatrial propagation were 15, 27,
30, 33 and 25%, respectively, longer in the IPAF as compared to the C group.
A marked prolongation (mean value + 2 standard deviations) of the RA, LA and
anterior interatrial propagation was observed in 3, 4 and 4 IPAF pts, respec-
tively. No altered propagation pattern was found in the C group. In the IPAF
group, areas of low voltage were found in the sinus node zone (3 pts), postero-
lateral RA (5 pts), septum (2 pts), anterior LA (1 pt), around the pulmonary vein
oses (6 pts) or diffusely in both the RA and LA (1 pt). Conversely, in the C group
small areas of low voltage were found only around the right pulmonary veins in
5 pts.
Conclusions: Electroanatomic mapping identifies an altered voltage and prop-
agation pattern in a subset of patients with IPAF as compared to C patients. The
altered pattern may be observed both in the RA and LA; the pattern of interatrial
propagation may also be delayed.

P1545 Clinical value of echocardiographic markers for the
prediction of sinus rhythm maintenance at 30-day and
1-year follow-up in patients with non-valvular atrial
fibrillation

M. Acevedo 1, R. Corbalan 1, S. Braun 1, M. Moreno 1 , C. Navarrete 2,
MT. Lira 1, P. Valenzuela 1, C. Bravo 1. 1Catholic University Hospital,
Cardiovascular Diseases, Santiago, Chile; 2Catholic University Hospital,
Public Health, Santiago, Chile

Background: Atrial Fibrillation (AF) is the most common sustained arrhythmia
and is associated with a high risk of thromboembolic complications. Both clini-
cal and echocardiographic markers have been related to embolic risk in these
patients. However, there are little data related to the echocardiographic param-
eters which may be related to long-term maintenance of sinus rhythm (SR).
Aims: To determine echocardiographic parameters related to short and long-
term maintenance of SR in non-valvular AF patients.
Methods and Results: We prospectively studied 131 patients with non-
valvular AF (80 with paroxysmal and 51 with chronic AF) who were not receiving
antithrombotic therapy at admission. Transthoracic and transesophageal echo-
cardiography (TEE) were performed during the first 24 hours of admission.
Mean age of the group was 67 ± 13 years old, 70 males. Forty-six percent
of the patients were > 70 years old, 59% were hypertensives, 15% diabetics
and 34% had an associated cardiomyophaty. TEE showed 54% of the patients
with an enlarged left atrium (LA >45 mm), 52% with LA echo contrast and/or
thrombus, and 15% with systolic left ventricular (LV) dysfunction. At the 30-day
follow-up, 58% of the patients were in SR (85% of paroxysmal AF) and 46% at 1
year (63% of paroxysmal AF). Univariate predictors of SR at 30-day and 1-year
follow-up were age, LA diameter, left atrial appendage (LAA) fractional short-
ening (by planimetry) and LV systolic and diastolic function. On multivariate
logistic regression analysis the echocardiographic predictors of maintenance
of sinus rhythm at the 30-day follow-up were LA size < 45 mm (OR = 4.1, 95%
CI = 1.83-9.9), LV diastolic dimension <56 mm (OR = 6.1, CI=1.9-23.2), LAA
peak emptying velocity >40 cm/s (OR = 4.3, 95% CI = 1.7-12.9), LAA fractional
shortening (OR=1.024, 95% CI = 1.0-1.04) and isovolumic relaxation time (OR
= 1.005, CI = 1.0-1.01). At 1-year follow-up, the predictors of SR were LA size
< 45 mm (OR = 3.3, 95% CI = 1.23-9.2), LV diastolic dimension <56 mm (OR
= 12.8, 95% CI = 2.5-114.4), LAA shortening (OR = 1.028, 95% CI = 1.0-1.05)
and isovolumic relaxation time (OR = 1.008, 95% CI = 1.0-1.01).
Conclusions: The echocardiographic parameters predicting SR maintenance
are similar during the short and long term follow-up. Both normal LA and LAA
size and function and LV diastolic and systolic function identify patients with
a higher probability to maintain sinus rhythm. These findings are important to
guide treatment in patients with non-valvular AF.
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P1546 Can mechanical function of the left atrial appendage
in patients with persistent non-valvular atrial
fibrillation predict early recurrence after successful
biphasic waveform cardioversion?

G. Calveri 1, NC. Dajelli Ermolli 2, G. Macchi 2 , Y. Bertelli 2, M. Lattanzio 2 ,
M. Romano 2, C. Fantoni 2 , JA. Salerno-Uriarte 2 . 1Varese, Italy; 2University of
Insubria, Cardiology - Ospedale di Circolo, Varese, Italy

Introduction: After successful cardioversion different pathogenetic factors are
involved in early recurrence of atrial fibrillation (AF). The purpose of this study
was to assess whether mechanical function of the left atrial appendage (LAA) is
valuable to predict early recurrence of new-onset AF after a successful biphasic
waveform cardioversion.
Methods: In this study were enrolled 62 patients (age 55-86 years, 42% fe-
male) with a first episode of persistent non-valvular AF (time from onset >72
hours) treated with successful electrical cardioversion. After onset, oral anti-
coagulation treatment was performed for at least 30 days. All patients were
subjected to transesophageal echocardiography; LAA filling and emptying flow
velocities were assessed and LAA maximal and minimal areas were measured.
Electrical cardioversion was performed and conversion to sinus rhythm was ob-
tained with biphasic waveform shocks. After 7 day follow-up, ECG evidenced
incidence of AF recurrence and PW-Doppler transthoracic echocardiography
evaluated "A wave" flow velocity. For statistical analysis, t-Student test, logistic
univariate analysis and univariate regression analysis were performed.
Results: After electrical conversion to sinus rhythm, in 25 patients (40% of to-
tal, 36% female) AF recurrence was evidenced at follow-up. In these subjects
lower LAA filling (25.3 vs 46.4 p=0.003) and emptying (21.4 vs 45.1 p=0.015)
mean flow velocity were evaluated before cardioversion and similarly LAA per
cent emptying fraction was reduced (20.4% vs 36.5% p=0.015). In univariate
logistic regression LAA emptying flow velocity <30 cm/second (odds ratio 3.86
CI95% 1.25 - 11.92 p=0.0131) and LAA filling flow velocity <30 cm/second
(odds ratio 3.27 CI95% 1.09 - 9.78 p=0.0271) were related with lower inci-
dence of sinus rhythm after 7 days, especially when combined (odds ratio 6.00
CI95% 1.38 - 26.10 p=0.0086 specificity 91% sensitivity 36%). Furthermore, in
patients with AF recurrence arrhythmia duration was superior (75 vs 48 days
p=0.034), while in patients with persistent sinus rhythm at follow-up, "A wave"
flow velocity was related with duration of AF (R=0.361 p=0.040). No associa-
tion with age, antiarrhythmic drugs, sex or the number and energy of biphasic
waveform shocks was evidenced.
Conclusion: Our data indicate that in patients with persistent non-valvular
atrial fibrillation, the mechanical dysfunction of the left atrial appendage may
predict early recurrence of atrial fibrillation after successful biphasic waveform
cardioversion.

P1547 Warfarin utilization following implantation of a
pacemaker with advanced atrial arrhythmia detection
features

M. Kim 1, A. Shalaby 2, M. Wood 3, B. Johnson 4 , M. Harsch 4, J. Pfeiffer 4 on
behalf of Vitatron Selection AFm Registry Investigators.
1Rush-Presbyterian-St. Luke’s, Cardiology, Chicago, United States of
America; 2Pittsburgh VA Hospital, Cardiology, Pittsburgh, United States of
America; 3Medical College of Virginia, Cardiology, Richmond, United States of
America; 4Vitatron, Inc, Minneapolis, United States of America

Purpose: To assess the impact of advanced atrial fibrillation (AF) diagnostic
data contained in pacemakers on the utilization of warfarin anticoagulation in
patients with AF and risk factors for stroke.
Methods: The Vitatron Selection AFm Registry, a multi-center, prospective
data set of patients with a Class I or II indication for pacing with either known or
suspected paroxysmal AF, was queried for patients not on warfarin anticoagu-
lation at the time of pacemaker implantation and with at least one risk factor for
stroke. All patients received the Vitatron Selection AFm pacemaker, a device
with advanced atrial arrhythmia recording features. AF burden, defined as the
mean amount of time spent in AF during follow-up, was assessed in patients
with 6 months of clinical follow-up data.
Results: Data on 118 patients (mean age 78 ± 9 years; 56 men and 62
women) were identified. AF burden was divided into 3 groups and the mean
AF burden quantified per group (table). Of the 77/118 (65%) patients with AF
detected, only 12/77 (16%) were started on warfarin. All 12 of these patients
had known paroxysmal AF at enrollment. High AF burden (>20%; mean bur-
den 53%) as determined by pacemaker diagnostics was more likely to result
in warfarin initiation (6/12 patients; 50%) whereas low or no AF burden did
not prompt warfarin therapy. Intermediate amounts of AF burden (<20%; mean
burden 7%) were associated with some warfarin initiations (6/65 patients; 9%).

AF Burden

AF Burden Group 0% (mean AF) <20% (mean AF) >/- 20% (mean AF)

Overall (n = 118) 41 (0%) 65 (2.2 ± 4.3%) 12 (51.3 ± 25.3%)
Known AF (n = 84) 26 (0%) 47 (2.5 ± 4.6%) 11 (54.1 ± 24.6%)
Suspected AF (n = 34) 15 (0%) 18 (1.4 ± 3.5%) 1 (20.3%)

Conclusions: The quantification of AF burden by a pacemaker with advanced
atrial arrhythmia recording features appears to have an impact on the deci-
sion to initiate warfarin therapy. The definition of a significant AF burden level
and it’s relationship to stroke risk and clinical decision making warrant further
investigation.

P1548 Usefulness of ibutitilide in combination with
propafenone for the conversion of atrial fibrillation

J. Chiladakis, N. Patsouras, A. Kalogeropoulos, A. Kotsaridis, AS. Manolis.
Patras University Hospital, Cardiology, Patras, Greece

Purpose: To examine the safety and efficacy of ibutilide in combination with
propafenone for both converting symptomatic paroxysmal (PAF) and chronic
atrial fibrillation (CAF), and maintaining normal sinus rhythm (SR).
Methods: The study included 148 consecutive patients (aged 60.6 ± 15.2
years) without left ventricular dysfunction. For PAF (n=106), patients should
have nonself-terminating arrhythmia episodes of < 36 hours duration, and for
CAF (n=42), patients should have sustained arrhythmia of < 6 months dura-
tion. For patients with PAF (17.5 ± 9.4 hours) propafenone was given as an
oral loading dose of 600 mg, and if SR was not restored within 6 hours, a
second single dose of 150 mg was repeated before ibutilide administration.
Patients with CAF (50 ± 45.3 days) were under continuous therapy with oral
propafenone 450 mg daily. In both groups ibutilide was infused at two doses
of 1 mg over 10-min, 10 minutes apart. Arrhythmias and heart rate variability
indexes to assess the patterns of ventricular rate (standard deviation of RR in-
tervals, SDRR and root mean square of successive differences, RMSSD) were
determined by 24-hour Holter monitor applied before ibutilide.
Results: Propafenone was successful in 74 patients (69.8%) with PAF. A total
of 74 patients received ibutilide, 32 patients with PAF and 42 patients with CAF.
Ibutilide restored SR in a total of 46 patients (62.1%), in 19 patients (59.3%)
with PAF and in 27 patients (64.3%) with CAF (p=NS). Electrical cardiover-
sion successfully converted 25 of 28 patients (92.8%) in whom ibutilide failed.
Overall, 69 of the 74 ibutilide treated patients (97%) preserved SR during the in-
hospital stay. Ibutilide resulted in a further prolongation of QT and QTc intervals
(p<0.0001), and increase in SDNN and RMSSD values (p<0.05). Converters
with ibutilide had decreased QT intervals, and reduced SDNN and RMSSD
values, compared with nonconverters (p<0.05). There were 1 episode of non-
sustained torsade de pointes (1.3%), 2 episodes of ventricular tachycardia runs
and 4 episodes of transient benign atrioventricular disturbances.
Conclusions: The concomitant use of ibutilide in patients receiving
propafenone therapy is a safe and practical approach to fast restore and main-
tain SR for selected patients with both PAF and CAF.

P1549 Indirect markers of atrial stretching in patients with
paroxistic atrial fibrillation

D. COZMA 1, J. Kalifa 2, S. Pescariu 1, D. Lighezan 1 , G. Ivanica 1,
J-C. Deharo 2, P. Djiane 2, S.I. Dragulescu 1 . 1Institute of Cardiology,
Cardiology, Timisoara, Romania; 2Hopital Sainte Marguerite, Cardiologie,
Marseille, France

Purpose: Haemodinamics parameters in patients (pts) with drug resistant
paroxistic atrial fibrillation (pAF) have not been completely investigated. Global
myocardial index (GMI) is a sensitive echocardiographic indicator of overall car-
diac function and has been significantly related to left ventricular filling pres-
sure. We hypothesized that GMI and other indicators of atrial dilatation were
significantly different in patients with pAF compared to normal patients.
Methods: 33 consecutive pts without structural heart disease, aged 52 ± 10
years (19 males) with pAF, referred to electrophysiological study were com-
pared with 29 control pts aged 46 ± 12 years (16 males) witch underwent
ablation for junctional tachycardias. The following parameters were assessed
in all pts: P-wave duration (Pd), GMI, left atrial dimension (LAd), surface (LAs),
and ejection fraction (LA EF); interatrial conduction time (ia-CT) between high
right atrium and the distal part of coronary sinus.
Results: there was no difference between the 2 groups concerning Pd
(p=0.06), and LA EF (p=0.08) while LAd (p=0.028), LAs was founded increased
in pAF pts (20.3 ± 4.5 cm2 vs 16.3 ± 2.1 cm2, p=0.01); GMI was significantly
higher in pAF pts (0.5 ± 0.17 vs 0.36 ± 0.06, p= 0.0001); average value of
ia-CT in pts pAF was 70.6 ± 24 ms, significantly higher than in control group
(53 ± 14 ms, p= 0.0001).
Conclusions: LAd, LAs, GMI and ia-CT is significantly increased in pts pAF. Al-
though apparently without structural heart disease, the pts with pAF presented
evidence of increased filling pressions in left ventricle and indirect markers of
atrial stretching. The role of increased intra-atrial pressure in pts pFA and the
predictive value of these parameters need to be evaluated in a larger number
of pts.
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P1550 Atrial fibrillation of unknown duration: characteristics
and outcome after electrical cardioversion

A. Madrid, P. Cabeza, I. Marin, J. Rebollo, E. Bernal, L. Limon, C. Escobar,
C. Moro. Ramon y Cajal, Arrhythmia, Madrid, Spain

There is a numerous group of patients with persistent atrial fibrillation who are
referred to cardiological evaluation in which we can not fix the duration of the
present episode.
We carried out a randomized, prospective study of a population of 268 patients
with persistent atrial fibrillation who were submitted to our clinic. They were
divided in three groups in the basis of atrial fibrillation duration: Group I dura-
tion <3 months (n=70); Group II <1 year (n=68); Group III unknown duration
(n=130). Each patient was randomly assigned to receive treatment before car-
dioversion with Amiodarone or Amiodarone plus Irbesartan (150 mg or 300 mg)
and 4 weeks later electrical cardioversion scheduled.
93 patients (34.7%) recovered sinus rhythm after anticoagulation and treatment
with antiarrhythmics drugs. We performed scheduled electrical cardioversion in
178 patients with a respective efficiency of 93%,92% and 96%. There were no
statistically significant differences in the groups composition about demograph-
ics, clinical, ECG nor left atrium size. Event-free survival (AF recurrence) was
compared with use of Kaplan-Meier curves, and the results at 2 months were
81% in group I, 75.8% in group II and 75.6% in group III (p value =ns). At 12
months, survival was 80%,70.9% and 69.5% respectively (p=ns).
After using logistic regression analysis, we noticed how treatment with Irbesar-
tan reduced in a significant way the recurrences of AF at 2(p=0.004) and 12
months (p=0.02) in the three groups of duration studied.
Conclusions: 1.Patients with persistent atrial fibrillation of unknown duration
share most of the clinical features with patients of known duration 2. Preventive
treatment with Irbesartan reduces recurrences independently of the duration
atrial fibrillation.

P1551 Transthoracic two-dimensional echocardiographic
features of inferior isthmus: the thickness of the
vestibule predicts the complexity of ablation
procedure in patients with atrial flutter

P. Marcos-Alberca 1 , JA. CABRERA 1, M. Rey 1, D. Sanchez-Quintana 2 ,
R. Rabago 1, F. Cabestrero 1 , J. Farre 1. 1Fundación Jiménez Díaz, Cardiology,
Madrid, Spain; 2Extremadura University, Human Anatomý, Badajoz, Spain

Linear ablation of the inferior cavo-tricuspid isthmus (CTI) combined with con-
firmation of bi-directional isthmus conduction block has proved to be curative
for typical atrial flutter (AF). An increased myocardial thickness may influence
for conduction persistence at the ablation areas and for fluoroscopic and pro-
cedure time. The present study was designed to investigate the anatomy and
wall thickness of the CTI by means of 2D echocardiographic (2D-echo) exam
and its potential contribution for radiofrequency (RF) ablation of patients with
AF.
Methods: A transthoracic 2D-echo exam implemented with tissue harmonic
imaging was performed in 16 patients (12 men; 67.6±10 years) who under-
went successful bi-directional isthmus ablation for common AF. A 8 mm tip
ablation catheter was used and right atrial angiography was performed during
the procedure in all patients. The echographic visualization of the CTI and their
elements were obtained by means of a modified apical and posterior view from
the conventional 4-chambers apical view. Echographic findings were compared
with those obtained from the angiographic display of the right atrium and CTI.
A cut value of 20 minutes of RF-ablation time to achieve bi-directional isthmus
block divided simple and complex procedures. Anatomical variables of simple
and complex groups were compared
Results: Transtoracic 2D-echo exam enabled us to visualized and distin-
guished the two components of the CTI: the posterior recess and the vestibule
of the tricuspid valve (TV). We found a significant correlation between echo-
graphic and angiographic linear measurements of the CTI (r: 0.92; p<0.0001).
A novel 2D-echo feature, the wall thickness of the TV vestibule, disclosed a
greater value in the complex group (13.6±1.9 vs. 10.0±2.3; p=0.01). Vestibular
thickness equal or greater than 11.5 mm predicted complex procedure with a
sensitivity of 83.3% and a specificity of 80%.
Conclusions: a) Transtoracic 2D-Echo is a feasible non-invasive approach to
study the morphology of the inferior CTI; b) A novel 2D-Echo feature, the thick-
ness of the TV vestibule, predicts the complexity of the ablation procedure.

HEART RATE VARIABILTY AND MAPPING TECHNIQUES I

P1552 Heart rate harmony-based frequency analysis is
superior to standard frequency analysis

A. Bauer 1, P. Barthel 2 , R. Schneider 2, G. Schmidt 2. 1Deutsches
Herzzentrum, München, Germany; 2Technische Universität, I. Medizinische
Klinik, München, Germany

Introduction: Heart Rate Harmony (HRH) is a novel signal processing algo-
rithm which is more sensitive in the detection of periodic elements if the anal-
ysed signal is characterised by a 1/f behaviour (as many biological signals e.g.
human heart beat do). Therefore, the aim of this study was to test the hypoth-
esis that high and low frequency components (HF and LF) assessed by HRH
would predict mortality better than HF and LF assessed by standard frequency
analysis.
Methods: This study enrolled 1,455 consecutive patients with recent myocar-
dial infarction and presenting with sinus rhythm. During mean follow-up of 22
months (minimum 12 months), 70 patients died. Holter tapes were recorded in
the second week after index infarction. High frequency (HF) and low frequency
(LF) were calculated by HRH and by standard frequency analysis.
Results: With both methods, HF and LF were significantly associated with
mortality. In multivariate cox regression analysis (adjusted for age, history of
previous myocardial infarction, diabetes mellitus, mean heart rate, heart rate
variability index, arrhythmia count, LVEF), HRH-based measures of HF and LF
were superior to the standard measures of HF and LF (table)

Multivariate Analysis

Relative Risk p-value

HF (Standard) n.s.
LF (Standard) n.s.
HF (HRH) 2.8 (1.1-6.3) <0.05
LF (HRH) 2.7 (1.1-7.0) <0.05

LF=Low Frequency; HF=High Frequency; HRH=Heart Rate Harmony

Conclusion: In post-infarction patients, HRH-based frequency analysis is su-
perior to standard frequency analysis.

P1553 Depolarisation and repolarisation heterogeneity in
arrhythmogenic right-ventricular cardiomyopathy

VN. Batchvarov, MS. Hamid, K. Hnatkova, B. Sashdev, A. Quaraishi,
PM. Elliott, WJ. McKenna, M. Malik. St.George’s Hospital Medical School,
Department of Cardiological Sciences, London, United Kingdom

Background: Arrhythmogenic right ventricular cardiomyopathy (ARVC) leads
to abnormalities of both conduction and refractoriness. We studied heterogene-
ity of ventricular depolarisation and repolarisation in patients (pts) and relatives
of pts with ARVC by measuring the non-dipolar components (i.e. components
not due to projections of the heart vector) of the QRS and T wave (QRS and T
wave residua, QRSR, TWR) of 12-lead ECGs.
Methods: 10 consecutive digital 12-lead ECGs (500 Hz, MAC 5000, GE Mar-
quette) were recorded in each of 16 symptomatic ARVC pts (12 men, 45±13
years), 27 asymptomatic first-degree relatives of ARVC pts with normal 12-lead
ECGs (8 men, age 32±14 years), and in 27 age- and sex-matched healthy con-
trols. QRSR and TWR were measured using singular value decomposition and
expressed as proportion [%] of the whole QRS and T wave energy (i.e. dipolar
+ non-dipolar components).
Results: (mean±SEM): TWR were significantly increased (signifying in-
creased repolarisation heterogeneity) in ARVC relatives compared to controls
and were further significantly increased in ARVC pts (0.27±0.09, 0.13±0.03,
0.03±0.005% in pts, relatives and controls, respectively, p=0.0009, ANOVA).
QRSR were significantly higher (i.e. depolarisation heterogeneity was in-
creased) in pts compared to relatives and controls, but did not differ significantly
between relatives and controls (0.51±0.19%, 0.21±0.02%, 0.17±0.02%,
p=0.013).

Conclusions: Heterogeneity of depolarisation and repolarisation is increased
in symptomatic pts with ARVC. Heterogeneity of repolarisation rather than de-
polarisation is likely to be increased among asymptomatic relatives of ARVC
pts (i.e. possible carriers of latent gene mutations).
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P1554 Heart rate turbulence slope: its relation to
conventional autonomic markers and left-ventricular
function in patients with dilated cardiomyopathy

T. Klingenheben 1 , P. Barthel 2 , G. Schmidt 2, S. H. Hohnloser 1. 1J.W. Goethe
University, Dept. of Medicine, Div. of Cardiology, Frankfurt., Germany;
2Technical University Munich, 1st Medical Clinic, Munich, Germany

Background: Noninvasive risk stratification by means of autonomic markers
in pts with non-ischemic dilated cardiomyopathy (DCM) is controversial. Heart
rate turbulence (HRT), a recently introduced autonomic marker, is based on
fluctuations of sinus cycle lengths following a ventricular premature beat (VPB)
as assessed from 24-hour Holter recordings. It has been demonstrated that
HRT is baroreflex-mediated. Its correlation to more conventional autonomic
markers such as heart rate variability (HRV – a marker of autonomic tone)
and baroreflex sensitivity (BRS – a marker of vagal reflex activity) has not been
examined in pts with DCM.
Methods: Noninvasive risk assessment was done in 114 consecutive pts with
DCM and symptomatic heart failure (age 56±12 years; 76% males; LVEV
28±11%; β-blocker therapy in 69%; ICD therapy in 23%) including baroreflex
sensitivity (BRS; phenylephrine method), heart rate variability (HRV; SDNN
from 24 hour recordings), and HRT. Left ventricular ejection fraction (LVEF)
was determined echocardiographically. For further analysis, only pts with VPB
during Holter recording were considered.
Results: HRT was assessd in 86 pts. HRT onset showed a weak correlation to
mean heart rate but to none of the other risk markers. In contrast, HRT slope
showed a significant correlation to all autonomic markers, in particular to BRS
(r=0.45, p<0.001), as well as to LVEF (r=0.31;p<0.05).
Conclusion: HRT can be measured in 75% of pts with DCM and symptomatic
heart failure. This methodological study demonstrates a significant correlation
between HRT slope, BRS, and HRV in pts with DCM. Similar to HRV, HRT cor-
relates well with LV-function. Whether the predictive value of HRT is superior to
that of conventional autonomic risk markers, needs to be evaluated prospec-
tively.

P1555 Thyroid hormones direct regulate the sinoatrial node
function in the thyrotoxic subjects

J. Gajek 1, I. Zieba 2, D. Zysko 1. 1Medical University of Wroclaw, Department
of Cardiology, Wroclaw, Poland; 2Department of Endocrinology, Wrocław,
Poland

Clinical signs of thyrotoxicosis are similar with those of hyperadrenergic state.
The aim of the study was to assess the contributions of both components of the
sympathetic system: beta-adrenergic receptor density and plasma concentra-
tion of catecholamines and thyroid hormones in the regulation of the heart rate
in the patients with thyrotoxicosis.
Material and Method: The study was performed in 24 patients (18 women and
6 men, mean age 49 ± 13 years) with thyrotoxicosis (17 cases due to Graves’
disease, 5 cases due to toxic goitre 2 due to complication of amiodarone treat-
ment) and 30 healthy individuals matched for age, sex. beta-adrenergic recep-
tor density was assessed using 131iodocyjanopindolol. Plasma concentration
of catecholamines was assessed by radioenzymatic assay. Holter monitoring
was performed.
Results are shown as means ± SD in the table:

TSH fT3 fT4 b-adrenergic receptors total catecholamines

mIU/l pg/ml ng% fmol/mg pmol/ml
Patients 0,16 ± 0,1 10,2 ± 6,1 3,7 ± 1,6 37,3 ± 21,7 1,5 ± 0,89
Controls 2,5 ± 0,76 37,2 ± 18,1 1,9 ± 0,73

The maximum, minimum and mean heart rate was significantly greater in the
patients with thyrotoxicosis then in the control subjects. No significant differ-
ences in beta-adrenergic receptor density between the groups were shown,
but plasma concentration of catecholamines was significantly lower in the thy-
rotoxic patients than in the control group (p<0,05). There was no correlation be-
tween density of the beta-adrenergic receptor and minimal heart rate in thyro-
toxic subjects, the negative correlation between plasma concentration of cate-
cholamines and serum concentration of free triiodothyronine (r= -0,38, p<0,05),
the negative correlation between minimal heart rate and plasma concentration
of catecholamines (r= -0,49, p<0,05), high positive correlation between mini-
mal heart rate and concentration of free triiodothyronine (r= 0,79, p<0,01)
Conclusions: 1. The plasma concentrations of catecholamines is decreased
and beta-adrenergic receptor density is in the normal range in the patients
with thyrotoxicosis. 2. Studies on correlation between minimal heart rate and
serum concentration of thyroid hormones indicate on direct influence of thyroid
hormones on sinoatrial node in regulating the heart rate.

P1556 Can we use heart rate turbulence for risk stratification
equally in men and women?

J. O. Schwab 1, G. Eichner 2, N. Shlevkov 1, J. Schrickel 1, A. Yang 1,
TH. Lewalter 1 , B. Luederitz 1 . 1University of Bonn, Medicine - Cardiology,
Bonn, Germany; 2University of Giessen, Mathematical Institute, Giessen,
Germany

Purpose: A reduction of postextrasystolic acceleration of the heart rate (heart
rate turbulence, HRT) is associated with an increased mortality in patients suf-
fering from coronary artery disease. Physiological properties of this acceler-
ation and the influence of gender and age on HRT have not been evaluated
yet.
Methods: In 43 women and 52 men, all healthy individuals, HRT parameters
onset (TO) and slope (TS) were calculated per analysis of 24 hour Holter ECGs
(sampling rate: 1024 Hz). Furthermore, the exact block number (ranging from
#1 to#16) in which the maximum increase of heart rate after ventricular prema-
ture contracture (VPC) occurs was analyzed. The gender specific differences of
TO and TS were compared using a simple, linear, weighted regression model.
Using a multiple linear regression model we analyzed the influence of age on
HRT.
Results: The median of the maximum acceleration of heart rate after VPC is
present in block #5. In 13 persons the maximum slope occurred in the last
three blocks, i.e. blocks #14, #15, and #16. Men and women showed no sig-
nificant difference in the timing of maximum postextrasystolic acceleration. We
evaluated that TO decreases as basic heart rate increases (p<0.01). No gen-
der related difference was found. On the contrary, analysis of TS displayed an
interesting dissimilarity: in men, TS decreased as basic heart rate increases.
Whereas, basic heart rate was not able to influence TS in women at all. This
difference in women and men proved to be highly significant (p<0.003). A mul-
tiple, linear regression model negates any influence of age on TS and TO in
men.
Conclusion: Physiological acceleration of the heart rate after ventricular pre-
mature complex occurs among more than 75% of our healthy individuals within
the first 7 blocks. An increased preceding heart rate affects heart rate turbu-
lence in men. On the contrary, turbulence slope in women could not be influ-
enced by basic heart rate. Age has no effect on HRT in men. These results
emphasize to be conscious about physiological properties of HRT when using
heart rate turbulence for risk stratification.

P1557 Ventricular arrhythmia, Cheyne-Stokes respiration
and death: observations from implantable
cardioverter-defribrillator patients

A.D. Staniforth, MJ. Earley, SJ. Sporton, AW. Nathan. St Bartholomews
Hospital, Cardiology, London, United Kingdom

Background and Methods: Cheyne-Stokes respiration (CSR) is an indepen-
dent marker of death in heart failure. It has been proposed that the mechanism
behind this is nocturnal hypoxaemia related ventricular arrhythmia. No previ-
ous study has investigated this. We prospectively investigated patients with
documented serious, life threatening ventricular arrhythmia being fitted with a
cardiac defibrillator (ICD). All patients were studied at baseline for CSR dur-
ing sleep. Arrhythmia requiring device therapy (defibrillation or anti-tachycardia
pacing) was used as a surrogate marker for sudden cardiac death.
Results: 63 subjects (32 with CSR-51%) were followed for a total of 346
months. Mean (SD) age was 68 (9) years with an ejection fraction-EF of 35 (14)
% and a NYHA class of 2.2 (0.8). Subjects with and without CSR were matched
for age and EF. CSR subjects had greater symptoms (NYHA). 250 episodes of
serious ventricular arrhythmia requiring ICD therapy were observed in 17 sub-
jects. The rate and likelihood of device therapy was not increased in subjects
with CSR. Only 18/250 (7%) device therapies occurred between 00:00-08:00.
Expressed as the average % of all individual events, CSR vs non-CSR (respec-
tively 4.2 (3.5)% vs 6.2 (4.4)%; p=0.79) did not increase nocturnal therapies.

Results Table

CSR No CSR p value

Age-years 66 (2) 69 (2) 0.27
EF % 32 (2) 37 (3) 0.07
NYHA class 2.5 (0.1) 1.9 (0.2) 0.01
Proportion with an ICD therapy 7/32 10/31 0.35
Therapies/patient/month 1.1 (0.8) 2.4 (1.5) 0.32
Number 4% dips in overnight SaO2/hour 27 (4) 7 (1) 0.001
Average minimum SaO2% 79 (3) 88 (2) 0.01
% of night with SaO2 <90% 15 (5) 2 (1) 0.001

Values are means (SED)

Conclusion: We have clearly shown that there is no evidence that CSR leads
to ventricular arrhythmia (and therefore death) via the proposed mechanism of
apnoea related hypoxaemia.
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P1558 Independent predictive accuracy of classical
electrocardiographic criteria in the diagnosis of
paroxysmal junctional tachycardias in patients
without preexcitation

E. Gonzalez-Torrecilla, A. Arenal, F. Atienza, J. Jimenez-Candil, M. Ortiz,
A. Puchol, J. Almendral. Hospital General "Gregorio Maranon", Cardiology,
Madrid, Spain

In patients (Pt) without preexcitation, the differential diagnosis of paroxysmal
junctional tachycardias mainly consists of atrioventricular nodal reentry tachy-
cardias (AVNRT) and orthodromic reciprocating tachycardias (ORT) through
a concealed accessory pathway. We assessed the independent accuracy of
classical electrocardiographic (ECG) criteria in that diagnosis.
We included 203 consecutive Pt (mean age: 45.7±18 yrs; 130 females, 73
males) who underwent an electrophysiologic (EP) study for paroxysmal, reg-
ular, narrow-QRS complex tachycardias without preexcitation. Atrial tachycar-
dias were excluded. The ECG recordings during tachycardia were reviewed in
a blinded fashion for the presence of the following criteria: a) pseudo r’ deflec-
tion in V1, b) P wave separate from the QRS complex, c) QRS alternans, and
d) ST segment depression and/or T wave inversion.
Results: EP study demonstrates AVNRT in 131 Pt and ORT in 72 Pt. The
prevalence of each ECG criterion for AVNRT Pt was: 41%, 24%, 12%, and 38%,
respectively. Similarly, these prevalences for ORT Pt were: 4%, 64%, 25%, and
55%, respectively. The presence of pseudo r’ deflection in V1 (adjusted OR: 15,
Wald Chi-square: 18; p=0.0001), a P wave separate from the QRS (adjusted
OR: 0.21; Wald Chi-square: 20.3; p= 0.0001) and QRS alternans (adjusted
OR: 0.31; Wald Chi-square: 5.8; p=0.0158) were selected by stepwise multiple
logistic regression analysis as independent significant predictors for the diag-
nosis of AVNRT (versus ORT). Sensitivity and specificity of the logistic model
for the detection of AVNRT were 80% and 72.2%, respectively (overall correct
classification rate: 78%).
Conclusions: In Pt without preexcitation, nearly 20% of paroxysmal junctional
tachycardias may be incorrectly classified on the basis of a multivariate anal-
ysis of classical ECG criteria. The presence of repolarization changes during
tachycardia do not maintain significant independent predictive power for the
differential diagnosis of the tachycardia mechanism in these Pt.

P1559 Characterization of the excitable gap in typical atrial
flutter

A. Pastor, A. Núñez, A. Martín-Peñato, C. Alonso, M. Alvarez, FG. Cosío.
Hospital Universitario de Getafe, Servicio de Cardiología, Getafe, Spain

Introduction: Previous studies have shown that typical atrial flutter (AFL) is
due to a large right atrial (RA) reentry circuit with anatomic and functional com-
ponents. Slow conduction has been described by some authors at the low RA
isthmus (IS), but the properties of other parts of the circuit are not well known.
Objective: To characterize the excitable gap in AFL by observing changes in
conduction throughout the circuit, induced by conduction delays in the IS due
to radiofrequency application before AFL interruption.
Patients: 24 patients aged 49-81 y, with typical AFL (21 counterclockwise, 3
clockwise). Cardiac disease in 12 (6 coronary, 4 cardiomyopathy, 1 corrected
congenital disease, 1 valvular). Three patients were on class IC antiarrhythmic
drugs for previous atrial fibrillation, and 1 on sotalol for ventricular tachycardia.
Methods: Conduction throughout the circuit was recorded basely and during
radiofrequency ablation just before the last radiofrequency pulse that inter-
rupted the flutter, by means of a multipolar catheter covering septal, superior
and anterior RA with 8-10 bipolar recordings (2 mm separation). The increase
in IS conduction time (interval between both low septal and low anterior RA
electrograms) was compared to the increase in AFL cycle length (CL).
Results: Eleven patients had no increase in IS conduction time before flutter
interruption while in the remaining thirteen patients, the increase in IS conduc-
tion was 19-67 ms (mean 36±15 ms). In 7 of these cases IS conduction change
was similar to the AFL CL change; in the other 6 cases, all with counterclock-
wise AFL, the increase in IS conduction time was a mean of 40 ms (19-44
ms) longer than the mean of AFL CL increase (12 ms, range 0-35 ms) due to
shortening of conduction through other parts of the AFL circuit. One of these
patients had undergone repeated valvular surgery, 2 had coronary disease with
mild left ventricular dysfunction, 1 with a dilated cardiomyopathy, and 2 was on
class Ic antiarrhythmic drugs.
Conclusions: This small series suggests that rate dependent slow conduction
may be present in typical AFL outside the IS in patients with organic heart
disease or in the presence of class I antiarrhythmic drugs.

P1560 The application of mental stress to detect impaired
myocardial repolarization reserve

G. Andrassy 1 , A. Szabo 2, Z. Trummer 1, V. Gyozo 1, A. Tahy 1, A. Varro 3.
1Szent Ferenc Korhaz, Cardiology, Budapest, Hungary; 2The Nottingham
Trent University, Department of Life Sciences, Nottingham, United Kingdom;
3Szeged University, Department of Pharmacology, Szeged, Hungary

Background: Silent gene carriers of the long QT-syndromes (LQTS) and pa-
tients with acquired myocardial repolarization reserve impairement (RRI) often
present little or no QT prolongation at baseline. The application of mental stress
to induce neurohormonal responses may help to identify affected individuals.
Methods: 31 patients (mean age 74±9 yrs,18 males) went through a sim-
ple verbal mental arithmetic (MA). Subjects were asked for serial subtrac-
tions for 3 minutes, while an auditory stimulus was used for distraction. ECG-
s were recorded at baseline and at he end. QT intervals were measured in
lead V3 using a digitising board and computer. The Bazett (QTc) and Sagie
(QTLc=QT+0.154[1-RR]) methods were used to adjust the QT interval for heart
rate.
Results: MA elicited a significant increase in heart rate (HR) and blood pres-
sure (BP), and a significant decrease of the uncorrected QT interval duration.
The mean QTc and QTLc did not change significantly (see table). QTc and
QTLc highly correlated at baseline and also at the end (r=0,94, p<0,0001 and
r=0,95, p<0,0001). In 14 subjects QTc and QTLc increased (17±10 ms and
12±8 ms), in 17 decreased (10±10 ms and 12±9 ms). Multiple regression
analysis performed on age, ejection fraction, baseline QT values, HR and BP
data revealed no predictor for QTc and QTLc prolongation or shortening.

Comparison of variables

Variable 0 min 3 min p Value

HR (beats/min) 70 (14) 73 (15) <0,05
SBP (mmHg) 132 (19) 137 (17) <0,05
DBP (mmHg) 79 (11) 84 (11) <0,05
QT (ms) 432 (65) 425 (64) <0,05
QTc (ms) 460 (53) 462 (50) ns
QTLc (ms) 449 (52) 448 (50) ns

Paired t-tests. Data are expressed as mean (SD). HR=heart rate; SBP=systolic blood pressure;
DPB=diastolic blood pressure; QTc=Bazett corrected QT time; QTLc=Sagie corrected QT time

Conclusion: (1) MA induced a significant overall HR and BP response. (2)
Though in our sample the mean QTc and QTLc did not change, the individual
QT values increased or decreased. (3) QTc and QTLc correlated closely. (4)
MA is a simple and validated method that may help to diagnose LQTS and RRI
if the resting ECG is normal, but further study is needed.

P1561 Reproducibility of ventricular tachycardia inducibility
during repeated electrophysiological study in
patients with arrhythmogenic right-ventricular
cardiomyopathy

M. Paul 1, L. Eckardt 1, C. Vahlhaus 1, M. Borggrefe 2 , P. Gerdes 1,
G. Breithardt 1 , T. Wichter 1. 1Hospital of the University of Münster, Cardiology
and Angiology, Münster, Germany; 2University of Heidelberg, Cardiology,
Mannheim, Germany

Background: In patients with arrhythmogenic right ventricular cardiomyopathy
(ARVC), reproducibility of the induction of sustained ventricular tachycardias
(sVT) during the electrophysiological study (EPS) is unknown. However, this is
important when treatment strategies are guided by EPS results.
Methods: In 30 patients with ARVC (mean age 47±15years) and ventricular
tachyarrhythmias, two baseline EPS (EPS-1; EPS-2; median time interval: 1.03
months) were performed according to a standardized protocol.
Results: During EPS-1, monomorphic VT were inducible in 17 patients (57%;
14 sVT (82%), 3 nonsustained VT (18%)). In 14 of 17 patients (82%), the clin-
ical VT morphology was identical with the induced VT morphology. More than
one VT morphology were inducible in 8 of 17 patients (median 2; range 2 to
4 morphologies). During EPS-2, the results of EPS-1 were reproducible in 26
of 30 patients (86%). All patients with noninducible VT during EPS-1 remained
noninducible. Only in one patient (6%), in whom a nsVT was inducible during
EPS-1, no VT were inducible during EPS-2. A concordance of the clinically
documented VT morphology with the morphologies induced during EPS-1 and
EPS-2 was observed in 12 of 16 patients (75%). However, in seven patients VT-
induction during EPS-2 required one extrastimulus more (n=4) or less (n=3). A
change in cycle length >50ms in induced VT was seen in five patients (31%).
Conclusions: In patients with ARVC and documented VT, the reproducibility of
VT induction during EPS is high. This has major implications for diagnostic and
therapeutic strategies in these patients with regard to EP-guided arrhythmia
management.
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P1562 Heart rate variability modification induced by weight

A. Pathak 1, M. Galinier 2, B. Catuzzo 2, P. Massabuau 2 , J. Roncalli 2,
C. Baixas 2, JM. Fauvel 2, JM. Senard 3. 1Laboratoire de Pharmacologie,
Toulouse, France; 2Rangueil University Hospital, Fédération des Services de
Cardiologie, Toulouse, France; 3INSERM U 586, Laboratoire de
Pharmacology, Toulouse, France

Obese patients are considered at high risk of sudden cardiac death. This risk
is often associated to comorbidities such as hypertension, diabetes or heart
failure. Information remain scarce about the risk of sudden cardiac death in
patient with only obesity.
Our aim was to assess heart rate variability modification in these patients to
explain this increased risk.
Methods: We prospectively enrolled 78 obese patients (Body mass index:
BMI>30 kg/m2) and 30 healthy volunteers matched for age and sex. All sub-
jects underwent a physical examination, an EKG and a 24-Holter EKG, a 24
hours recording of their blood pressure, a chest X Ray and a cardiac transtho-
racic echography. We also looked at glucose and insulin levels as at the lipid
profile. The aim was to exclude all obese patients with a cardiac or metabolic
disease associated to obesity and able to modify heart rate variability (i.e. hy-
pertension, diabetes or heart failure).
Results: Out of the 78 patients we included 32 obese subjects (19 female and
13 male), mean age 37 ± 6, BMI of 39.5 ± 4, mean systolic and diastolic
pressure (11.8 ± 0.8: 7.7 ± 0.7) without left ventricular hypertrophy or diastolic
failure and with a normal glucidic and lipidic profile. Results are depicted in the
table below.

Obese patients Healthy volunteers p value

SDNN 65 ± 11 76 ± 14 NS
rmssd 39 ± 8 39 ± 8 NS
VLF 7.2 ± 1.3 7.3 ± 0.3 NS
HF 9.3 ± 4 9 ± 2 NS
LF 18 ± 5 42 ± 7 0.001

Conclusion: Patient with solely obesity have a higher sympathetic tone. This
modification is more marked during day than during nightime. These abnormal-
ities could partly explain the higher incidence of sudden cardiac death in obese
patients with no other comobidity. Moreover this increased sympathetic tone
could induce hypertension or hyperinsulinemia associated to obesity.

BASIC ASPECTS OF ARRHYTHMIAS I

P1563 Prevalence of haemochromatosis gene mutations in
idiopathic atrial arrhythmias

RS. Bhachu 1, A. Davis 1, J. Paisey 2, M. Gomez 1, A. Yue 2, PR. Roberts 2 ,
JM. Morgan 2 , WM. Rosenberg 1. 1University of Southampton, The Liver
Group, Southampton, United Kingdom; 2SUHT, Cardiothoracic, Southampton,
United Kingdom

Introduction: Hereditary haemochromatosis (HH) (autosomal recessive in-
heritance, mutations in the HFE gene encoded on chromosome 6 {wild type
HHCC}) is arrhythmogenic. Two prevalent mutations are: cysteine to tyrosine
substitution at position 282 - C282Y (heterozygotes for this mutation HHCY, ho-
mozygotes HHYY); histidine to aspartic acid substitution at position 63 - H63D
(heterozygotes for this mutation HDCC, homozygotes DDYY). Homozygosity
for C282Y (HHYY) and compound heterozygosity (HDCY) are responsible for
up to 90% of HH cases in Northern Europeans. Homozygosity for these muta-
tions is common (1:300 for C282Y and 1:30 for H63D) but prevalence of clini-
cally recognised HH is only 1 in 20,000.
Methods: A case-control study comparing patients with structurally normal
hearts and idiopathic arrhythmias with control samples from a randomly se-
lected population. HFE genotyping was performed by ARMS-PCR. Cases were
analysed by arrhythmia type and HFE mutation. Chi-squared tests were used
to determine statistical significance.
Results: 69% of patients who presented with lone atrial fibrillation or flutter
had the H63D mutation, compared with only 29% of controls (p<0.002). How-
ever, there was no excess of the C282Y mutation in the arrhythmia group (7%)
compared with controls (7%).
Conclusions: The H63D mutation is very common and may be a major cause
of atrial arrhythmogenesis, often occurring in patients without other features of
cardiomyopathy. The C282Y mutation seems not to convey any additional ar-
rhythmogenic risk which is surprising as the C282Y mutation is more strongly
associated with iron overload which is postulated to be the main arrhythmo-
genic trigger. It may be iron distribution within or between cells or factors other
than iron overload that truly contribute to the arrhythmogenic substrate.

P1564 Protective role of heat shock proteins in human and
experimental atrial fibrillation

B. Brundel 1 , I.C. Van Gelder 2, H.H. Kampinga 1. 1University Groningen,
Radiation and stress cell biology, Groningen, Netherlands; 2University
Hospital Groningen, Cardiology, Groningen, Netherlands

Background: Atrial fibrillation (AF) becomes more persistent in time and is
accompanied by electrical, contractile and structural remodeling, which explain
maintenance of the disease. Heat shock proteins (Hsps) are chaperones with
cytoprotective properties against a variety of cellular stresses. We investigated
whether Hsps play a protective role in human AF and in HL-1 atrial myocytes
as in vitro model for atrial tachycardia.
Methods and Results: Right and left atrial appendages were obtained from
patients with paroxysmal (n=7) or chronic (n=8) lone AF and compared to
controls (n=8) in sinus rhythm. Hsp27 and Hsp72 expression (SDS-PAGE and
Western blotting) was significantly increased only in patients with paroxysmal
AF (+41%, p<0.001 and +59%, p=0.03, respectively) compared to control pa-
tients. No changes in expression of Hsps were found in patients with chronic
AF. Hsp expression correlated inversely with absence (6%) of hibernative (my-
olytic) myocytes in paroxysmal AF and presence (30%) in chronic AF. Using
a cellular model in which HL-1 atrial myocytes were subjected to a ten times
rate increase (5Hz), it was found that induction of Hsps prior to tachycardia
protected these myocytes against myolysis.
Conclusions: The data demonstrate that Hsps can protect myocytes from
tachycardia induced myolysis and suggest that the elevated Hsp expression, as
observed in patients with paroxysmal AF, reflect a cellular defense mechanism
to protect tachycardia-stressed cells to go into a hibernative state. Upregulation
of Hsp may therefore be a therapeutic goal to prevent or delay progression of
paroxysmal AF to chronic AF.

P1565 Temporal changes in 12-lead electrocardiogram
T-wave morphology indices during long-term
follow-up

M. Zabel 1, M. Malik 2, K. Hnatkova 2, V. Papademetriou 3 , RD. Fletcher 3,
MR. Franz 3. 1Klinikum Benjamin Franklin, Div. of Cardiology, Berlin, Germany;
2St. George’s Hospital Medical School, Dept. of Cardiological Sciences,
London, United Kingdom; 3VA Medical Center, Div. of Cardiology, Washington
DC, United States of America

Background: Novel variables of T wave morphology from the digital 12-lead
ECG are prognostically useful in different patient populations. It is not known
how these indices change over time.
Purpose: To assess temporal changes of various T wave morphology vari-
ables.
Methods: In 722 US veterans 9.1 ± 1.8 serial ECGs were recorded digi-
tally during a mean follow-up (FU) of 11.9 years. In 6250 ECGs, the total
cosine R-to-T (TCRT), T wave loop dispersion (LD), T wave morphology dis-
persion (TMD), normalized T wave loop area (TLA), absolute and relative T
wave residua (TWR), and complexity ratio (CR) were calculated using fully au-
tomatic software recently described. Sequential ECGs were compared using
one-way ANOVA. Deceased patients and survivors were compared using a
non-parametric Mann-Whitney test.
Results: LD, TMD, TLA, the TWR and CR exhibited remarkable stability in all
patients (p=NS over complete FU). TCRT demonstrated slowly declining and
lower values in patients that subsequently died (n=237, p < 0.0001 for decline
among all recordings, p < 0.0002 for comparison between surviving and de-
ceased patients) while no temporal change was noted in survivors (p=NS, see
figure with SE).

TCRT during FU.

Conclusion: Due to their good stability, novel T wave morphology variables for
repolarization assessment from a single-beat ECG maintain their prognostic
usefulness long-term.
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P1566 Tissue discontinuities delay conduction velocity
restitution promoting ventricular fibrillation

R. Derksen 1, HVM. Van Rijen 2, ST. Tasseron 3, R. Wilders 4, RNW. Hauer 1,
JMT. De Bakker 1. 1HLCU, Cardiology, Utrecht, Netherlands; 2University
Medical Center, Medical Physiology, Utrecht, Netherlands; 3Academic Medical
Center, Experimental and molecular cardiology, Amsterdam, Netherlands;
4Academic Medical Center, Physiology, Amsterdam, Netherlands

Background: Restitution properties of action potential duration and conduction
velocity (CVR) are important determinants for the stability of reentrant ventric-
ular tachycardia (VT) and deterioration to ventricular fibrillation (VF). Structural
barriers provide anchors for stable reentry promoting VT rather than VF. How-
ever, VF often occurs in the presence of structural heart disease, where fibrotic
strands intermingle with myocardial tissue, an architecture that gives rise to
tissue discontinuities (TD).
Hypothesis: TD delay CVR, increasing VF susceptibility.
Methods: TD were simulated in patterned, 2-dimensional, cultures of neonatal
rat cardiomyocytes with a star shaped structure having 8 arms (n=12). Acti-
vation across sites of discontinuities (transition from arm to star center) was
determined during basic and premature stimulation. Extra- and intracellular
recordings were made in the stimulated arm and at the discontinuity. Voltage
clamp recordings of single cells and computer simulations for propagation of
the electrical impulse were used to determine depolarizing ionic currents and
(in)activation parameters for myocardial cells at the discontinuity.
Results: Progressive increase of activation delay after premature stimulation
occurred at sites distal from the discontinuity. Action potentials at the discon-
tinuity revealed double phased upstrokes during premature stimulation. The
activating ionic current was biphasic at this site. Computer simulations for cells
at the discontinuities revealed similar results and showed a biphasic activation
and delayed inactivation of the sodium current.
Conclusion: These data show that CVR is delayed at TD and may explain in-
creased VF susceptibility in structurally abnormal hearts. A biphasic activation
together with delayed inactivation of the activating ionic current are responsible
for the progressive increase of delay.

P1567 Simulation of cardiac electrophysiology using
mathematical models and computer based
processing of digital image data

G. Reinerth 1 , G. Seemann 2, S. Kewitz 1, O. Doessel 2, T. Schmidt 1,
J. Albers 1, C.-F. Vahl 1, S. Hagl 1. 1University Hospital Heidelberg, Cardiac
Surgery, Heidelberg, Germany; 2University Karlsruhe (TH), Institute for
Biomedical Engineering, Karlsruhe, Germany

Purpose: The purpose of this study is to develop a computer model based
planning environment for therapeutical cardiac interventions, i.e. surgical or
catheter ablation procedures. Existing mathematical models are used to simu-
late the electrophysiology on an anatomical pig model during a heart cycle. The
results of these models were validated in a domestic pig animal experiment.
Methods: The mathematical model that is used describes on one hand the
electrophysiology of each single cell with a rule based system depending on
tissue type, stimulus frequency and refractory period. On the other hand the
model couples cells to a multi cellular environment. This model is called "cellu-
lar automaton". It includes tissue heterogeneities, fiber orientation and specific
properties of the cardiac conduction system. The anatomical model is created
based on CT data. After excluding artifacts the digital image data were pro-
cessed using advanced algorithms for segmentation of the tissue. During a
classification process, the segmented tissue was matched with the properties
of the specific tissue region. The simulation results were validated in an animal
model using a Langendorff preparation of a domestic pig heart. While perform-
ing a spiral CT scan, a balloon catheter for endocardial mapping was sequen-
tially introduced into all four heart chambers to record the electrical excitation
propagation in the beating heart. Because of a roentgen opaque triangle at the
balloon catheter, the position of the electrodes and the corresponding points of
the heart chamber could be matched with the CT-scan. The data acquired in
the Langendorff models were compared with the calculated potentials based
on the computer simulations.
Results: Eight hearts were studied in sinus rhythm, five of these hearts were
studied with induced atrial fibrillation, without humoral or nervous influences.
We found that the cellular automaton enables us to simulate the electrical be-
havior of the heart in real time and reproduces the properties of the heart in
sinus rhythm and atrial fibrillation.
Conclusions: This model of cardiac electrophysiology enables us to simulate
the effects of therapeutic interventions, i.e. ablation lines to terminate atrial fib-
rillation, pre-interventional. We further aim at the integration of force develop-
ment and deformation of the cardiac walls, metabolic and hemodynamic influ-
ences and flow dynamics in this models.

P1568 Effects of candesartan and enalapril on atrial
endocardial nitric oxide synthase expression in an
animal model of pacing-induced atrial remodelling

F. Cabestrero, JA. CABRERA, E. Courtois, A. Baranchuk, JM. Rubio,
PP. Perez, A. López Farré, J. Farré. Fundación Jiménez Díaz, Cardiology,
Madrid, Spain

It has been recently demonstrated a downregulation of endocardial Nitric Ox-
ide Synthase (eNOS) expression in an animal model of atrial fibrillation. The
present study was designed to assess the effects of enalapril and candesartan
on atrial tissue eNOS expression in the early stages of atrial remodeling in a
canine model of prolonged rapid atrial pacing.
Methods: Sixteen halothane-anesthetized adult beagle dogs underwent inser-
tion of a transvenous lead at the right atrial appendage. Twelve dogs were con-
tinuously paced at 400 bpm for 3 days in the presence of candesartan (4 dogs)
(2mg/kg/day), enalapril (4 dogs) (2 mg/kg/day) and without drugs (4 dogs). Four
dogs in sinus rhythm served as control group. Right atrial effective refractory
period (ERP) was measured at either baseline and after 3 days in all groups.
Right atrial tissue eNOS expression was determined by Western-blot analysis.
Results: After continuous pacing the atrial ERP was significantly (p=0.046)
shorter in untreated paced dogs than control group. Table shows right atrial
eNOS expression (percentage of mean of the control group) and the atrial ERP
measured after 3 days. We found a basal tisular eNOS expression in the right
atrial myocardium and endocardium in all dogs. Atrial tissue eNOS expres-
sion decreased significantly (p=0.02) in paced dogs associated with an atrial
electrophysiological remodeling. Both candesartan and enalapril prevented the
downregulation of atrial eNOS expression, however enalapril attenuated more
significantly the effects on atrial ERP.

Control Paced-untreated Paced-candesartan Paced-Enalapril

ERP (day 3) 137 ± 11.5 ms 80 ± 30 ms 93 ± 36 ms 142 ± 22 ms
eNOS 100 ± 14% 67 ± 16.5% 97 ± 18% 110 ± 11.5%

Right atrial electrical remodeling and eNOS expression.

Conclusions: a) Pacing induced atrial remodeling is associated with an early
downregulation of atrial tissue eNOS expression; b) angiotensin-converting en-
zyme inhibitors prevents the changes on atrial eNOs expression and the early
atrial electrical remodeling.

P1569 The ventricular electrical remodelling in rat
experimental autoimmune myocarditis. The difference
between acute inflammatory phase and dilated
cardiomyopathy-like phase

Y.W. Wakisaka, S.N. Niwano, J.S. Saito, H.N. Niwano, T.Y. Yoshida, T.I. Izumi.
Kitasato university School of Medicine, Internal Medicine, Sagamihara, Japan

Background: The EAM in rat reached its peak around 3 weeks after the immu-
nization, gradually subsides, and is followed by DCM-like phase. We have pre-
viously documented the electrical remodeling and enhanced arrhythmogenicity
in acute phase. In this study, we evaluated the electrophysiologic parameters
and the expressions of the ion channels or the transporter along the time course
of EAM.
Methods: 14, 21, 35 and 60 days after the myosin injection to Lewis rats, heart
to body weight ratio (HW/BW), heart rate, effective refractory period (ERP),
monophasic action potential duration (MAPD) and PVC inducibility were evalu-
ated in comparison with control rats. Kv4.2 expression was examined by quan-
tative real time RT-PCR and Western blot. mRNA levels of Na/Ca exchanger
(NCX), L-type Ca channel (L-Ca) and Kv1.4 were quantified by real time RT-
PCR.
Results: The HW/BW was increased in EAM rats maximally on day 14. The
heart rate was not significantly different in EAM and control rats throughout the
course. ERP and MAPD were prolonged in EAM rats, but MAP90 recovered
slightly on day 60 (111 plusminus 02, day 21 vs. 85 plusminus 16 ms, day
60, p = 0.039). The PVC inducibility was highest in day-21 EAM. The Kv4.2
expression reduced in EAM rats in comparison with control rats, showing the
lowest level on day 21, but recovered slightly on day 60. In contrast, mRNA
levels of L-Ca and Kv1.4 were the lowest on day 60 in EAM rats. The mRNA
level of NCX was not significantly different in both groups.
Conclusions: Although the ventricular electrical remodeling was observed
along the whole time-course in rat EAM, the degree of the electrical remodeling
and PVC inducibility were highest in acute inflammatory phase. The expres-
sions of ion channels showed the different manners between in acute phase
and DCM-like phase. The additional pathogenesis might contribute to the ar-
rhythmogenicity in acute phase of EAM.
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P1570 HERG K897T polymorphism and sudden arrhythmic
death due to acute coronary event

E. H. Linna 1, M-L. Kortelainen 2 , S. Kakko 2, H.V. Huikuri 2. 1Div of Cardiology,
Dept of Medicine, University of Oulu, Finland; 2University of Oulu, Department
of Medicine, Oulu, Finland

Purpose: Arrhythmic death caused by an acute ischemic event is more com-
mon in subjects with a family history of sudden cardiac death, suggesting to
a genetic background. The nucleotide 2690A>C variation corresponding to
the K897T amino acid polymorphism of the HERG gene was recently found,
and has been shown to have gender-related effects on cardiac repolarization.
The purpose of the study was to test the hypothesis that HERG K897T poly-
morphism may also be associated with the occurrence of ischemic arrhythmic
death either in males or females.
Methods: The cases of this case-control study were comprised of 202 con-
secutive victims of sudden cardiac death with an evidence of an acute is-
chemic event at autopsy plus 27 patients with an aborted cardiac arrest caused
by an acute coronary event (total number of cases =229). Consecutive pa-
tients with an acute myocardial infarction (AMI) without a cardiac arrest or life-
threatening arrhythmias during the acute ischemic event (n=644) served as a
control group.
Results: The allele frequencies of the whole study group were 0.83 (A) and
0.17 (C). The alleles AC or CC of the HERG K897T polymorphism were more
common in females with an ischemic arrhythmia event than in females of the
control group (22/47 (47%) vs 31/120 (26%), p=0.008, OR 2.52, 95% CI 1.25-
5.11). However, similar association between the HERG K897T polymorphism
and ischemic arrhythmia event was not found in males.
Conclusions: The genotypes AC and CC of the K897T polymorphism of the
HERG gene coding for the alpha subunit of the rapidly activating delayed rec-
tifier K+ channel are associated with an increased risk of sudden arrhythmic
death during the acute coronary event in females.

P1571 Inhibition of cloned HERG potassium channels by the
antioestrogen tamoxifen

D. Thomas, B. Gut, S. Karsai, S. Kathofer, H.A. Katus, W. Schoels, J. Kiehn,
C.A. Karle. Medical University Hospital Heidelberg, Department of Cardiology,
Heidelberg, Germany

Tamoxifen is a nonsteroidal antiestrogen that is commonly used in the treat-
ment of breast cancer. Although antiestrogen drugs are generally believed not
to cause acquired long QT syndrome (LQTS), concerns have been raised by
recent reports of QT interval prolongation associated with tamoxifen treatment.
Since blockade of human ether-a-go-go-related gene (HERG) potassium chan-
nels is critical in the development of acquired LQTS, we investigated the effects
of tamoxifen on cloned HERG potassium channels to determine the electro-
physiological basis for the arrhythmogenic potential of this drug.
HERG channels were heterologously expressed in Xenopus laevis oocytes,
and currents were measured using the two-microelectrode voltage clamp tech-
nique.
Tamoxifen blocked HERG potassium channels with an IC50 value of 45.3 µM.
Inhibition required channel opening, and unblocking occurred very slowly. Anal-
ysis of the voltage-dependence of block revealed loss of inhibition at posi-
tive membrane potentials, indicating that strong channel inactivation prevented
block by tamoxifen. No marked changes in electrophysiological parameters
such as voltage-dependence of activation or inactivation, or changes in the
inactivation time constant could be observed, and block was not frequency-
dependent.
This study demonstrates that HERG potassium channels are blocked by the
antiestrogen drug tamoxifen. We conclude that HERG current inhibition might
be an explanation for the QT interval prolongation associated with this drug.

P1572 In the fibrillating atria the mitochondrial sublimons
are significantly correlated with both left atrial
diameter and atrial fibrillation duration

N. Maarouf 1 , G. Arno 2, N. Carter 3 , P. Syrris 4, S. Yusuf 5, AJ. Camm 6,
NM. Al-Saady 7. 1St. George’s Hospital Medical School, Cardiovascular
Medicine, London, United Kingdom; 2St.George’s Hospital Medical School,
Cardiovascular Medicine, London, United Kingdom; 3St. George’s Hospital
Medical School, Clinical Developmental Sciences, London, United Kingdom;
4St.George’s Hospital Medical School, Clinical Developmental Sciences,
London, United Kingdom; 5St.George’s Hospital Medical School,
Cardiovascular Medicine, London, United Kingdom; 6St. George’s Hospital
Medical School, Cardivascular Medicine, London, United Kingdom; 7St.
George’s Hospital Medical School, Cardiovascular Medicine, London, United
Kingdom

Background: Mitochondrial DNA (mtDNA) has a critical role in supporting en-
ergy pathways in cardiac cells. Low abundance somatic mtDNA rearrange-
ments (sublimons) have been assumed to contribute to the ageing process
and to the pathogenesis of some diseases. However, no role was found for the

prevalent class sublimons (PCS) in cardiac pathology (Kajander et al 2002).
Therefore, we investigated the PCS in atrial fibrillation (AF).
Methods: Right atrial appendage biopsies were collected from 38 patients in
AF and 35 control patients with sinus rhythm (SR) at the time of elective cardiac
surgery. The left atrial diameter (LAD) was measured by transthoracic echocar-
diogram prior to surgery. All tissue samples were cut into slices and total DNA
was extracted by standard methods. The break point regions of the two most
prevalent classes of sublimon were amplified by PCR using fluorescent oligonu-
cleotides for the 3.75 kb partial duplication, which is the (PCS), and the 2.83
kb deletion. Multiplex reactions included additional primers to amplify an in-
ternal genomic standard for semi-quantitative analysis. Fluorescent products
were analysed by capillary electrophoresis using GeneScan software on an
Applied Biosystems 310 Genetic Analyzer. Reaction products were quantified
as peak areas in the electrophoretogram and ratios computed of the sublimon
abundance relative to the genomic standard. Correlation of sublimon number
to age, LAD, AF duration, and presence or absence of AF was performed.
Results: PCSs were detected in 60 patients (82.19%), in 33 of AF (86.84%)
and in 27 (77.14%) of SR patients. The mean sublimon copy number (SCN)
ranged variably up to 142.084 copies/cell (mean 14.85 + 3.13). (PCS) did not
accumulate with age. There was no difference in PCS abundance between AF
and SR patients (19.09 + 28.29 vs 10.25 + 24.68, p = 0.158). There was a
significant difference in SCN between pts with AF of 12 months duration and
those with AF > 24 months (3.47 + 6.64 vs 17.98 + 21.07, p = 0.02). The
correlation between LAD and SCN was significant when LAD reached 5 cm
(p= 0.01, r = 0.39, n = 38). This significance continued, but weak, until the LAD
reached 6 cm (p= 0.02, r = 0.31, n = 14). This significance was lost in the
remaining 14 patients when LAD exceeded 6 cm (p= 0.96, r = 0.01).
Conclusion: This study suggests that mtDNA deletions are part of the patho-
physiology of sustaining the substrate for AF in vivo.
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P1573 Towards a new strategy in the diagnosis of
left-ventricular dysfunction in Chagas disease

AL. Ribeiro 1, MM. Teixeira 2, A. Talvani 2, AM. Reis 2, JA. De Lemos 3,
J. Cogar 3, MV. Barros 2, MO. Rocha 2. 1Federal University of Minas Gerais,
Belo Horizonte, Brazil; 2Federal University of Minas Gerais, Belo Horizonte,
Brazil; 3University of Texas, Southwestern Medical School, Dallas, United
States of America

Background: Left ventricular dysfunction (LVd) is the main predictor of mortal-
ity in Chagas disease (ChD). ECG and Chest X-ray are recomended as first-line
methods in the recognition of LVd in ChD. Although ECG has been recognized
as a high sensitivity test, Chest X-ray diagnostic accuracy is considered poor.
Otherwise, BNP measurement is an accurate predictor of LVd in ChD (Ribeiro
et al. Lancet 2002 460:361-2). We compared the diagnostic performance of
abnormalities in ECG or Chest X-ray in the recognition of LVd (conventional
approach) with a new strategy, in which BNP is measured in patients with ab-
normal ECG.
Methods: 166 ChD patients were recruited at an Outpatient Reference Center
in 1998-99 and studied by ECG, Chest X-ray, BNP measurement (RIA) and
echodopplercardiography. LVd was defined as ejection fraction ≤ 0.4. The BNP
cut-off value was chosen based on the analysis of the ROC curve. Procedures
were prospectively repeated in a validation sample (70 ChD) studied in 2001-
02. All investigators were blinded to the results of other tests.
Results: BNP strategy was significantly better than conventional approach (ta-
ble) in accuracy, specificity, + predictive value (PV) and + likelihood ratio (LR).
Sensitivity was higher using conventional strategy, although both strategies
showed (-) PV < 95% and (-) LR < 0.3. Considering the LR obtained at the
original sample and an estimated prevalence of LVd in the Outpatient ChD pop-
ulation of 15%, an elevated BNP in the presence of abnormal ECG indicates a
post-test probability of LVd of 78%; conventional approach, 26%.

Diagnostic performance

Strategies Sample Sn Sp + PV - PV + LR - LR Ac

ECG + X-ray Original 100 28 15 100 1.39 0 36
Validation 100 40 21 100 1.66 0 48

BNP-based Original 75 95 63 97 15.0 0.26 93
Validation 75 91 64 95 8.72 0.27 89

Sn: sensitivity; Sp: specificity; PV: predicitive value; LR: likelihood ratio; Ac: accuracy

Conclusion: BNP-based strategy was more accurate than the conventional
approach in the detection of LVd in ChD patients. Chagas disease management
recomendations should consider BNP/ECG strategy as a first-line option in the
evaluation of new Chagas disease patients.
Supported in part by CNPq, CAPES, FAPEMIG and PrPq/UFMG.
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P1574 Effects of aortic coarctation on left-ventricular arterial
coupling and mechanical efficiency are not
baroreflex-mediated

P. Kolh, B. Lambermont, A. Ghuysen, V. Tchana-Sato, P. Morimont, P. Gerard,
R. Limet. University of liège, Hemodynamic Research Laboratory, Liège,
Belgium

Objectives: To compare LV response to afterload augmentation when the
baroreflex was intact or inhibited by hexamethonium infusion.
Methods: Six pigs, instrumented for aortic pressure and flow, LV pressure and
volume measurements were studied under pentobarbital-sufentanil anaesthe-
sia. Vascular properties [input (R1) and peripheral (R2) resistances, compli-
ance (C), arterial elastance (Ea)] were estimated with a windkessel model.
LV function was assessed by the slope (Ees) of end-systolic pressure-volume
relationship (ESPVR) and stroke work (SW). Ventriculo-arterial coupling was
defined as Ees/Ea, and mechanical efficiency as SW/pressure-volume area
(PVA). After baseline recordings, LV afterload was increased with an aortic
coarctation. Haemodynamic measures were obtained after 30 minutes. The
coarctation was lifted, and 30 minutes later, autonomous nervous system
(ANS) was inhibited by infusion of hexamethonium. The coarctation was re-
installed, and haemodynamic measurements recorded after 30 minutes.
Results: While aortic coarctation increased R1 (from 0.132 ± 0.010 to 0.352
± 0.007 mmHg.sec/ml; p<0.001) and decreased C (from 0.57 ± 0.04 to 0.41
± 0.05 ml/mmHg; p<0.005) independently of hexamethonium infusion, R2 and
heart rate increased (from 1.50 ± 0.11 to 1.70 ± 0.06 mmHg.sec/ml and from
115 ± 5 to 125 ± 2 beats/min, respectively; p<0.05) only when the ANS was
intact. Independently of hexamethonium infusion, Ees increased from 2.81 ±
0.18 to 3.69 ± 0.20 mmHg/ml, while dead volume Vd decreased from -3.6
± 0.2 to -6.8 ± 0.3 ml (p<0.01). Ees/Ea remained unchanged in both con-
ditions. At matched end-diastolic volumes and independently of baroreflex in-
tegrity, SW and PVA increased (from 2012 ± 168 to 2912 ± 114 mmHg.ml
and from 2874 ± 352 to 4520 ± 224 mmHg.ml, respectively; p<0.005) and
SW/PVA decreased (from 0.70 ± 0.12 to 0.64 ± 0.10; p<0.05).
Conclusions: Our results demonstrate that afterload augmentation has a com-
posite effect on LV function. Ventricular performance is increased (ESPVR left-
ward shift, increased Ees and SW), but mechanical efficiency is reduced. These
changes, observed independently of baroreflex integrity, are of paramount im-
portance in heart transplant patients, which although lacking cardiac innerva-
tion, can adapt LV performance without simultaneous changes in HR.

P1575 Influence of cardiac autoantibodies on inotropy, heart
rate and coronary blood flow on isolated perfused
hearts

Y. Staudt 1, A. Staudt 2, J. Rangott 2 , D. Beug 1, SB. Felix 1.
1Ernst-Moritz-Arndt-Universität, Innere Klinik B Abt., Greifswald, Germany;
2Ernst-Moritz-Arndt Universität, Innere Klinik B, Greifswald, Germany

Background: Cardiac autoantibodies may play a functional role in cardiac
dysfunction of patients suffering from dilated cardiomyopathy. Therefore, im-
munoadsorption (IA) which removes antibodies from patients’ plasma repre-
sents a new therapeutic option for these patients. The mechanisms of IA remain
to be elucidated.
Methods and Results: Patients with DCM (n = 9) were treated with IA on
3 consecutive days, with one IA session daily, by application of specific anti-
body columns directed against human immunoglobulin (Ig). The cardiac index
increased from 2.3 ± 0.1 to 2.9 ± 0.2 L/min/m2 (p < 0.01) and the systemic vas-
culary resistance fail from 1373 to 1028 dyne*sec*cm5. IA was also performed
with 500 mL of blood taken from 9 healthy donors (controls). After passage of
plasma, the IA columns were regenerated. Column eluent (CE) was collected
and dialyzed (100 KD). After perfusion of the isolated hearts (Langendorff-
perfused rat hearts)with diluted CE (1:30; 1:20: 1:10; 1:5; 1:2) the contractility
and the coronary blood flow were analyzed.
Results: CE obtained from controls did not influence contractility and coronary
blood flow of the isolated perfused hearts. In contrast, CE of DCM patients
(n=9) collected during the first regeneration cycle of IA session no. one caused
immediate and dose-related decrease of the inotropy (dLVPdtmax: 1:30 = -9.9
± 0.8%; 1:2 = -24.8 ± 2.5%; p<0.01). The coronary blood flow was also re-
duced by CE received from DCM patients (dilution 1:2: -26.1 ± 6.0%, p <0.01).
The heart rate did change significantly in both groups.
Conclusion: IA removes negative inotropic antibodies. Additionally, the coro-
nary blood flow was reduced by the eliminated factors.

P1576 Heat production in human myocardium is inversely
related to left-ventricular ejection fraction

K. Toutouzas, P. Stougiannos, S. Vaina, A. Trikas, K. Gatzoulis, C. Pitsavos,
P. Toutouzas, C. Stefanadis. Hippokration Hospital, Dept of Cardiology,
Athens, Greece

Background: Heat production in the myocardium may be affected by the me-
chanical deficiency of the left ventricle, leading to increased heat production,
which may result in increased coronary sinus (CS) blood temperature. The aim
of this study was to investigate whether there was a correlation between left
ventricular performance with heat generation from myocardium.
Methods: In the study we included 10 patients (pts) with dilated (DCM) (mean
age 54.2±17 years old), 5 with ischemic (ICM) cardiomyopathy (mean age
64.2±9 years old) and 12 healthy subjects (mean age 55.5±10 years old).
Blood temperature measurements were performed by a 7F thermography
catheter (Medispes Co., Switzerland), which has a steering arm proximally and
by which the distal part can be manipulated to enter the right atrium (RA) and
the CS. At the tip of the catheter is attached a thermistor. Temperature differ-
ence (TD) was the difference between CS and RA blood temperature.
Results: The procedure was successful and uncomplicated. The left ventricu-
lar ejection fraction (EF) was lower in DCM or ICM compared to controls (DCM:
28±7%; ICM: 29±7%; control: 55±4%, p<0.0001). EF was similar between
DCM and ICM. TD was greater in DCM and ICM compared to controls (DCM:
0.21±0.06; ICM: 0.24±0.13; control: 0.12±0.05oC, p<0.01). TD was similar
between DCM and ICM (p=0.54). There was an inverse correlation between
TD and EF in the whole population (r=0.66, p<0.0001)(Figure).

Conclusions: Pts with DCM and ICM have increased blood TD compared to
controls, probably due to increased myocardial heat production. Considering
the inverse correlation between EF and the increased heat generation, it may
be attributed to the mechanical deficiency of the heart independently from the
etiology of heart failure.

P1577 Maximising improvements in systolic function during
biventricular pacing

RE. Lane 1, AWC. Chow 2, I. Wright 2 , RJ. Schilling 2, NS. Peters 2, J. Mayet 2,
DW. Davies 2 on behalf of St. Mary’s Hospital and Imperial College School of
Medicine, London. 1St. Mary’s Hospital, London, United Kingdom; 2Imperial
College School of Medicine, St. Mary’s Hospital, London, United Kingdom

For patients with severe heart failure (HF) and left bundle branch block (LBBB),
ensuring maximal improvements in left ventricular (LV) function with biventric-
ular pacing (BVP) is likely to be important in obtaining optimal symptomatic
benefits. Using tissue Doppler imaging (TDI), we investigated the effect of dif-
ferent LV lead positions and interventricular pacing intervals (IPIs) on regional
systolic function.
Method 17 patients aged 69 ± 8 years with chronic HF (NYHA III-IV, EF<30%,
9 with ischaemic heart disease) and LBBB (QRS 166 ± 22) underwent tem-
porary BVP from RV apex and 2 different LV positions (lateral/anterolateral (Lt)
n=16 and inferoposterior n=10) at 5 IVPIs ((+80, +40, 0, -40, -80ms referenced
to right ventricular (RV) pacing)). LV regional pulsed wave TDI were measured
at the level of the mitral valve annulus and from the RV free wall at baseline
and during each pacing configuration.
Results RV, lateral and anterior wall mean peak systolic velocities remained
unchanged from baseline during any BVP configuration. A stepwise increase
in septal, inferior and posterior wall systolic velocities occurred during BVP with
earlier LV pacing with greatest velocities at -80ms: septum: baseline 3.2 ± 0.8,
Lt LV site 4.6 ± 1.4 p= 0.003 and inferoposterior LV site 4.6 ± 1.1 p=0.015;
inferior wall: baseline 4.3 ± 1.2, Lt LV site 5.3 ± 1.6 p<0.01 and inferoposterior
LV site 5.3 ± 1.3 p<0.01; posterior wall: baseline 4.3 ± 1.2, Lt LV site 5.4 ± 1.1
p0.002 and inferoposterior LV site 5.2 ± 1.7 p0.01. At each IVPI there was no
significant difference in regional systolic velocity between Lt or inferoposterior
LV pacing sites.
(Results in cm/s are expressed as means ± SD)
Conclusion LV preexcitation during BVP should be considered in order to de-
rive maximal improvements in systolic function. This can be achieved from both
Lt and inferoposterior LV pacing sites.
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P1578 Prognostic value of left atrium dilatation in patients
with left-ventricular systolic dysfunction undergoing
coronary artery bypass grafting

L. Iliuta 1, C. Savulescu 2, V. Candea 1, H. Moldovan 1, DP. Gherghiceanu 1 ,
R. Vasile 1, D. Filipescu 3, C. Macarie 4. 1"C.C. Iliescu" Heart Institute, Cardiac
Surgery Dept., Bucharest; 2Fundeni Clinical Institute, Internal Medicine,
Bucharest; 3"C.C. Iliescu" Heart Institute, Anaestheology, Bucharest; 4C.C.
Iliescu Heart Institute, Cardiology Dept., Bucarest, Romania

Aim: Assessment of the independent prognostic value of the restrictive mitral
pattern and left atrium dilatation (LA) in patients with left ventricular (LV) systolic
dysfunction undergoing coronary artery bypass grafting (CABG).
Material and Method: We have taken into study 242 patients (70.2% male,
mean age 62±8) with LV ejection fraction (LVEF)<40%(mean LVEF 31±4%)
who underwent CABG. Patients were evaluated clinicaly and by echography
preoperatively and postoperatively at 10 days, 1, 3, 6, 12, 24 months. The pa-
tients were divided into 2 groups regarding the LVEF: 1. Group A-164 patients
with LVEF=30-40%. 2. Group B-78 patients with LVEF<30%. The 2 groups
were comparable concerning the mean age, gender, LVEF, the mean number
of grafts/patient and secondary mitral regurgitation degree. Statistical analysis
used SYSTAT and SPSS programs for the simple and multiple linear regression
analysis and relative risk calculations.
Results: 1.The index of the LA dimension in group A >28mm/msq and in
group B>30mm/msq were found as independent predictors for "fatal outcome"
(RR=4.3, respectively RR=5.2, p=0.0012). 2.The restrictive transmitral flow was
independently associated with the death or hospitalisation for heart faillure in
both groups (p=0.001, respectively p=0.012). 3.The prognostic value of the LA
dilatation decreases if there is a concomitantly increase of LV filling pressures
or a mitral regurgitation haemodynamic significant. In these patients LA dimen-
sion >28mm/m2 in group A and >30mm/m2 increases the risk of death by only
1.7 times in group A and by 1.8 respectively in group B. 4. Associated haemo-
dynamic significant mitral regurgitation increases significantly the mortality rate
in both groups (RR=6.2, respectively RR=7.1, p=0.0001), but decreases the
prognostic value of the LA dimension.
Conclusions: 1.LA dilatation has a independent and incremental prognostic
value in patients with left ventricular systolic dysfunction undergoing CABG.
2.Mitral restrictive pattern can predict the fatal outcome and the hospitalisa-
tion for heart failure in both groups. 3.The prognostic value of LA dilatation
decreases if there is a concomitantly increase of LV filling pressures or a mitral
regurgitation haemodynamic significant in these patients.

P1579 Right-ventricular dysfunction in chronic ischaemic
heart disease: poor association with right coronary
artery disease and inferior left-ventricular wall motion
abnormalities

L. La Vecchia, C. Bonanno, L. Varotto, R. Ometto, M. Martini, P. Vincenzi,
M. Bottero, A. Fontanelli. S. Bortolo Hospital, Cardiology, Vicenza, Italy

Background: Previous studies in patients (pts) with chronic ischemic heart
disease (IHD) and left ventricular dysfunction (LVD) showed a low frequency
of right ventricular dysfunction (RVD) as compared to idiopathic dilated car-
diomyopathy. RV infarction is known to occur more frequently in association
with inferior wall LV infarction due to right coronary artery (RCA) disease than
with any other infarct location. This study investigates whether the association
between RVD, inferior wall motion abnormalities (WMA) and RCA occlusion
holds true also in chronic IHD.
Methods: Complete hemodynamic and angiographic data of the LV and the
RV were obtained in 112 pts with chronic IHD, LVD (defined as a LV ejection
fraction -EF- < 45%) and a dominant RCA. Pts were categorized based on a
value of RVEF <35% to define RVD. LV WMA were observed by 2 experienced
operators in the 30° RAO angiogram, and were defined as: normal; hypo-; a-
and dys-kinesia. Five segments were considered according to the CASS classi-
fication (antero-basal, antero-anteral, apex, diaphragmatic and postero-basal).
Occlusion of the RCA was classified as proximal, mid and distal according to
the AHA/ACC nomenclature.
Results: The study cohort had a mean age of 64±10 yrs and included 86%
males. Mean LVEF was 33±8% and RVEF 46±11%. A previous myocardial
infarction was present in 83 pts (74%) and multivessel disease in 89 (79%). A
RVEF<35% was detected in 19 pts (17%) (RVD group) while 93 pts (83%)
had preserved RV function (no RVD group). The postero-basal region was
abnormal in 79% of RVD group vs 61% in non-RVD group (p=0.23), while
the diaphragmatic region was abnormal in 100% of RVD vs 80% of non-RVD
(p=0.07). A- or dys-kinetic segments were present in the postero-basal region
in 4 pts (21%) and in diafragmatic region in 5 pts (26%) in RVD group compared
to 26 (28%) and 37 pts (40%) in non-RVD group, respectively (p=ns). Overall,
the number of abnormal segments was significantly higher in RVD compared
to non-RVD group (4.2 ± 1.0 vs 3.6 ± 1.1; p=0.03). The average number of
diseased vessels was equal in the 2 groups (2.1± 0.6 vs 2.2±0.8). Occlusion
of the RCA was present in 53% of pts in RVD group and in 34% in non-RVD
(p=0.217). The site of occlusion or the presence of collaterals did not help dif-
ferentiate the 2 groups.

Conclusions: The present analysis suggests that RVD in chronic IHD is not
significantly related to the presence of WMA of the inferior wall, but rather to
the extent of WMA. This finding is confirmed by the poor association between
RVD and total occlusion of the RCA.

P1580 Beta 2 adrenergic Gln27Glu polymorphism is a
protective factor for left-ventricular dysfunction

E. Barbato 1 , A. Berger 1, P. Van Hauwe 2, L. Delrue 2, E. Van Schuerbeeck 1 ,
B. De Bruyne 3, H. De Beenhouwer 2 , J. Bartunek 1 . 1Cardiovascular Center,
2Molecular Cardiology and Biology Unit, 3Cardiovascular Center,
O.L.V.-Ziekenhuis, Aalst, Belgium

BETA2 adrenergic receptors (BETA2 AR) show three main polymorphisms:
Glu27Glu characterized by a higher resistance to downregulation phenomenon
and Arg16Gly and Thr164Ile characterized by reduced downstream activity and
associated with a lower exercise capacity in pts with congestive heart failure
Aim: To test the hypothesis that BETA2 AR polymorphisms are directly related
to the presence of LV dysfunction in pts with cardiac diseases.
Methods: Consecutive patients (n=617) referred for cardiac catheterization
were genotyped for: Arg16Gly, Gln27Glu and Thr164Ile. LV Ejection Fraction
(EF) was assessed by bidimensional echocardiography and left ventriculog-
raphy in all pts. Pts were divided into 3 groups: Group 1 with normal EF
(>50%, n=437), and into groups of mild to moderately reduced EF (Group 2:
36<EF<49%, n=96), and severely reduced EF (Group 3: <35%, n=74) The
three groups were matched for age, gender, and cardiac risk factors.
Results: Control group 1 showed following allele frequencies: a)Gly 16: 52%
(n=232); b)Glu 27: 47% (n=215); c)Ile-164: 2% (n=19). As shown in Table, al-
lele frequencies for Gly-16 and Ile-164 were similar in both groups with LV
dysfunction as compared to Group 1. Of note, frequency of Glu-27 variant was
significantly lower in Group 3 pts with severely reduced LV function.

EF<35 36< EF <50

CI Odds ratio P value Alleles (%) Alleles (%) P value Odds ratio CI
0.6-1.4 0.9 n.s. 51 (n=53) Gly 16 47 (n=59) n.s. 0.8 0.5-1.2
0.4-1 0.6 <0.05 38 (n=40) Glu 27 44 (n=56) n.s. 0.8 0.5-1.2
0.1-2.6 0.6 n.s. 1 (n=2) Ile 164 2 (n=3) n.s. 0.7 0.2-2.4

Conclusion: The presence of BETA2 adrenergic polymorphisms in codons 16
and 164 do not appear to be directly related to the presence of the LV dys-
function. In contrast, lower incidence of Glu-27 in patients with severe LV dys-
function suggests that Glu-27Glu BETA2 adrenergic polymorphism may play a
protective role during the development of congestive heart failure.

P1581 Ventilatory response to early phase of exercise:
a novel index useful for the comprehensive
assessment of patients with chronic heart failure

T. Witkowski, E.A. Jankowska, R. Zymlinski, A. Kus-Klinowska, W. Banasiak,
P. Ponikowski. Military Hospital, Cardiac Department, Wroclaw, Poland

Background: Assessment of ventilatory response to exercise has been ap-
plied for the clinical evaluation and risk stratification in patients with chronic
heart failure (CHF). However, ventilation is traditionally measured throughout
the whole maximal cardiopulmonary exercise testing (CPX). Whether, ventila-
tory responses to early phase of exercise carries comparable clinical informa-
tion has not been studied yet.
Methods: We investigated 190 consecutive CHF patients (164 men, age: 60
± 11 years, NYHA class I/II/III/IV: 26/88/61/15; left ventricular ejection fraction
[LVEF]: 32 ± 7%) who underwent CPX. Ventilatory response to exercise, ex-
pressed as minute ventilation per unit of CO2 production (VE-VCO2 slope) was
calculated from the data obtained during: 1) the whole CPX [VE-VCO2(100%)]
and 2) the early phase of exercise, i.e. the first 180 seconds [VE-VCO2(180s)].
Additionally, peak oxygen consumption (peakVO2), baseline (VE-bl) and peak
ventilation (VE-peak) were analysed.
Results: CHF patients demonstrated the following metabolic data: peakVO2 -
15.3 ± 4.7 ml/kg/min, VE-VCO2(100%) - 35.5 ± 9.7, VE-VCO2(180s) - 34.1 ±
10.3 (all p<0.0001 vs. reference values in our laboratory). Ventilatory response
to early and whole exercise were strongly interrelated (r2=0.73, p<0.0001).
Augmented VE-VCO2(180s) identified patients with more compromised exer-
cise tolerance and advanced disease as evidenced by the following relations
with: peakVO2 (r=-0.40, p<0.0001), NYHA class (I/II/III/IV: 31.2/32.6/36.5/39.1,
p=0.01), VE-bl (r=0.33, p<0.0001), VE-peak (r=0.25, p<0.001), quality of life
assessed using Minnesota questionnaire score (r=0.26, p<0.05), serum cre-
atinine (r=0.16, p<0.05). There was no relationship between VE-VCO2(180s)
and age, LVEF, CHF aetiology (all r<0.1, p>0.2). In order to investigate the re-
producibility of VE-VCO2(180s), in 14 patients CPX was performed twice within
2-7 days, and the mean values of VE-VCO2(180s) were 35.1 ± 10.0 and 34.7
± 9.0, respectively (variability coefficient=8.5%, r=0.96, p<0.001).
Conclusions: Assessment of ventilatory response to early phase of exercise
may become an useful parameter carrying an important clinical message, eas-
ily derived from standard CPX data.
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P1582 Do disease management programmes improve
outcomes for the very elderly with heart failure?
Evidence from a hospital-based heart failure clinic

E. Ryan, C. O’Loughlin, MT. Ledwidge, K. McDonald. St Vincent’s University
Hospital, Heart Failure Unit, Dublin, Ireland

Background: Disease-management programs are of proven benefit in reduc-
ing morbidity associated with heart failure. The effectiveness of such programs
in the very elderly remains unclear.
Aim: This report compares the impact of a hospital-based HF clinic in patients
> 80 years with those less than 80 years old.
Methods: Eligible patients admitted to hospital with NYHA Class IV HF are
assigned to in-hospital cardiology care, nurse-led patient and family education
and protocol driven medical care. Following discharge patients attend the HF
clinic at 2, 6, 12, 18, 26, and 52 weeks. Weekly telephonic contact with the
nurse is maintained on non-clinic weeks until 26 weeks. Patients are advised
to contact the clinic outside of these times if they suspect clinical deterioration.
All deaths and HF related hospital admissions are recorded.
Results: We report on the first 234 patients to enroll with the HF clinic. Group
A (n=38) consisted of patients over 80 years old (mean age of 83.3 ± 2.8years)
and in group B (n=196) were younger patients (mean age of 65.8 ± 10.8 years).
Patients in Group A were significantly more likely to be female, have atrial fibril-
lation, hypertension and valvular heart disease. Group A patients were signif-
icantly less likely to be discharged on beta-blocker therapy (26.3% v. 49.5%,
P=0.009) or have a coronary angiogram while in hospital (18.5% v. 66%,
P=0.0001). There was no significant difference between the groups in terms of
aetiology (76.3% of group A and 85.2% group B were ischaemic, P=0.174) and
proportion of patients with LV systolic dysfunction (76.3% group A and 66.3%
group B had EF<45%, P=0.227). There was no significant difference in per-
centage of patients who were discharged on an ACEI (>88% in both groups).
Using Cox’s regression analysis, there was no significant difference between
groups A and B in probability of death (HR: 1.549 (0.765-3.136), P=0.224) or
heart failure related readmission (HR: 1.701 (0.727-3.983), P=0.221) at 1 year
following index discharge.
Conclusion: While the numbers are small, these data suggest that the very
elderly with HF derive similar benefit to younger patients from DMPs despite
some differences in their in-hospital management. Active recruitment of these
patients to DMPs should be encouraged.

P1583 Comorbidity and therapy in heart failure in the
presence of renal dysfunction

R. de Silva, KKA. Witte, NP. Nikitin, J. Ghosh, S. Chattopadhyay, S. Bhandari,
AL. Clark, JGF. Cleland. Hull, United Kingdom

Renal dysfunction (RD) predicts an adverse outcome and may contribute to
the progression of the disease in patients with chronic heart failure (CHF). The
prevalence of RD in patients participating in randomised controlled trials ranges
between 20-50% and comorbid factors are implicated in its aetiology. Subop-
timal pharmacological management of CHF may occur in the presence of RD
due to lower doses of angiotensin converting enzyme (ACE) inhibitors being
used.
Aims: To determine the prevalence of RD in a representative CHF population
and to explore associations with comorbidity and baseline drug treatment in
CHF.
Methods: 776 patients with symptoms of CHF and a left ventricular ejec-
tion fraction (LVEF) <40% on echocardiography were prospectively en-
rolled in a single community heart failure service. A creatinine clearance
(CrCl) <60ml/min calculated using the Cockroft-Gault equation [(140-age) x
weight(kg)/(Creat(µmol/L) x 0.81) x 0.85 if female] was used to define RD in
our cohort. The influences of hypertension, diabetes mellitus (DM), vascular
disease (previous peripheral vascular disease, stroke and ischaemic heart dis-
ease), use and dosage (expressed as a percentage of maximum recommended
daily dose) of ACE inhibitors, use and dosage of loop diuretics, angiotensin re-
ceptor blockers, spironolactone, thiazides and beta blockers were explored.
Results: Mean age was 71 (SD 11) years. 438 (56%) patients had CrCl
<60ml/min of which 248 (32%) were women. Patients with RD were older
(p<0.0001) and more likely to be male (p<0.0001). Hypertension, DM and
vascular disease at baseline had no influence on the prevalence of RD in
CHF. Patients with RD were more likely to be on diuretic treatment (p<0.001)
and on higher average daily doses of loop diuretics (61mg v 43mg, p=0.002).
There was no difference in the prescription of agents to block the renin-
angiotensin-system between the two groups, even if a serum creatinine (SCr)
value >130µmol/L was used to identify RD. Doses of ACEi were lower in the
presence of a SCr>130µmol/L (p=0.007). This was not the case when doses
were compared with CrCl. There was no difference in the use of other diuretics,
beta blockers and aspirin.

Conclusion: Renal dysfunction is more common in patients with CHF than
previously reported. Simple factors such as age, sex and diuretic use appear
significantly associated with RD. In the presence of a high SCr physicians are
hesitant to prescribe optimal doses of ACE inhibitors. Patients with reduced
CrCl were on higher doses of diuretics reflecting the need for higher doses to
achieve the same response in RD.

P1584 Management of heart failure in hospital in compare to
guidelines – any difference between the cardiologists
and other specialists?

S. Stawicki 1, M. Roik 1, M. Jasik 2, P. Scislo 1, J. Kochanowski 1 , W. Karnafel 2 ,
G. Opolski 1 , D. Kosior 1. 1University Hospital, Cardiology, Warszawa, Poland;
2University Hospital, Dept. of Gastroenterology, Warsaw, Poland

Background: Despite the recommendations of the European Society of Car-
diology (ESC) results from recent studies suggest that only 50% patients with
heart failure (HF) receive such agents as angiotensin-converting enzyme in-
hibitors (ACE-I) or beta-blockers (BB).
Aim: The aim of this study was to asses how the specialists from different de-
partments think HF should be managed, how they implement their knowledge
and whether differences between specialists exist in practice.
Methods: At first, the specialists, cardiologists and diabetologists, answered
the questions about the management of different stages of HF. Than we anal-
ysed medical documentation of 345 patients aged between 38 and 98 years,
hospitalised in Cardiology and Gastroenterology Departments from October
2000 to February 2002 by reason of coronary artery disease, dilated cardiomy-
opathy and hypertension. Finally we compared the knowledge of HF manage-
ment from questionnaire and its translation into clinical practice, whether differ-
ences in HF treatment exist between cardiologist and diabetologists and if it is
consistent with the recommendations of ESC.
Results: ACE-I and BB were prescribed in all NYHA classes of HF. In II, III
and IV NYHA class of HF cardiologists more often prescribed ACE-I than dia-
betologists, respectively 79% vs. 54% (II and III NYHA class), 95% vs. 54% (IV
NYHA class), p < 0.05.
BB were used more often in Cardiology Dept., respectively 80% vs. 66% (II
and III NYHA class), 87% vs. 34% (IV NYHA class), p < 0.05. The frequency
of prescribing loop diuretics or tiazids increased with the severity of HF. Loop
diuretics were more frequently used in the II NYHA class in Gastroenterology
Dept. (38% vs. 16%), but in severe HF more often prescribed in Cardiology
Dept. (96% vs. 46% in IV NYHA, p < 0,05). The patients were additionally
treated with digitalis glycoside, spironolactone, started from II NYHA class. Di-
abetologists more often prescribed digoxin in II NYHA class (27% vs. 8%), but
rarely thiazides in II and III NYHA class (7% vs. 33%). The highest compliance
between declarations from questionnaire and clinical practice concerned the
use of BB and ACE-I combination.
Conclusion: The study indicates that despite the specialists know ESC rec-
ommendations of HF management, their knowledge is not sufficiently imple-
mented into the clinical practice. The treatment of patients with HF is less than
optimum and there are substantial variations in practice between specialists.

P1585 Improving angiotensin-converting enzyme inhibitor
use in patients hospitalised with systolic heart
failure: a cluster randomised controlled trial

N. thilly 1, S. Briançon 1, Y. Juillière 2, E. Dufay 3, F. Zannad 4. 1CHU Nancy,
épidémiologie et évaluation cliniques, Nancy Cedex, France; 2CHU Nancy,
Maladies cardiovasculaires, Nancy, France; 3CH Lunéville, Pharmacie,
Lunéville, France; 4CHU Nancy, Centre d’investigation clinique, Nancy, France

Purpose: To evaluate the effect of developing and implementing Clinical Prac-
tice Guidelines (CPGs) on the quality of care given to patients receiving
Angiotensin-Converting Enzyme (ACE) inhibitors for systolic heart failure.
Methods: Twenty cardiology units in Lorraine (France) were randomised to an
experimental group (n=10)or a control group (n=10). In each experimental unit,
physicians were involved in drafting and implementing CPGs; those at control
units were not. Practice surveys were conducted in all units before and after
the intervention; 723 patients with heart failure and less than 75 years old were
included. The main outcome was compliance with the CPGs.
Results: Before intervention, clinicians in both groups were already compli-
ant with CPGs relating to indications and contra-indications, adverse effects
management, concomitant therapy and monitoring of biologic factors. After in-
tervention, adherence to others CPGs was generally better in the experimental
group. Compliance with the CPG relating to ACE inhibitor dose on discharge
was higher in the experimental group (p=0.003). Compliance with CPS relating
to increasing ACE inhibitors doses (p<0.0001) and the contents of discharge
letter (p=0.02) improved in all units between the two periods.
Conclusion: These results suggest that physicians involved in drafting and
implementing CPGs are more likely to comply with them.
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P1586 Relation of gender, age and concomitant diseases to
drug prescription for heart failure in primary care in
Europe

J. Muntwyler 1 , A. Cohen-Solal 2 , N. Freemantle 3, J. Eastaugh 3, J. Cleland 4,
F. Follath 1. 1Univ. Hospital Zurich, Cardiovascular Center, Zurich, Switzerland;
2L’Hôpital Beaujon, Service de Cardiologie, Clichy, France; 3Univ. of Birming-
ham, Primary Care and General Practice, Birmingham, United Kingdom;
4Univ. of Hull, Dept. of Cardiology, Kingston upon Hull, United Kingdom

Purpose: Previous studies have shown that in patients with heart failure there
is evidence for under-utilization of cardiovascular drugs. Current data regarding
drug therapy in primary care is limited, and studies assessing the predictors of
drug prescription are sparse.
Methods: In a quality of care survey (Improvement of HF study), in 15 Euro-
pean 8256 patients with symptoms of heart failure were enrolled. Among other
variables, demographic characteristics, concomitant diseases and drug therapy
were recorded. We assessed the role of age, gender and comorbidity for drug
prescription with multivariate logistic regression.
Results: Overall prescription rates for ACE-inhibitors/angiotensin receptor
blockers (ACE-I/ARB), beta-blockers, digitalis, diuretics and oral anticoagulants
were 69%, 30%, 41%, 75% and 18%. There was no evidence for a reduced pre-
scription likelihood for ACE-I/ARB and beta-blockers among women (odds ratio
[OR] =0.96 [95% CI 0.87-1.06] and 1.02 [0.92-1.13], respectively), but there
was a decreased prescription likelihood for oral anticoagulants (OR=0.74, 95%
CI 0.65-0.84). Up to age 85 years, ACE-I/ARB prescription did not materially
decline, whereas beta-blocker prescription was already significantly decreased
in the category of patients aged 65-74 years. Utilization of diuretics increased
with advancing age while prescription of oral anticoagulants declined. There
were drug-specific associations of prescription with concomitant diseases. For
example utilization of AEC-inhibitors/ARB was higher among diabetic patients,
whereas use of beta-blockers was reduced among patients with pulmonary dis-
eases.
Conclusions: Among heart failure patients cared for in the community age
and concomitant diseases strongly predict prescription of cardiovascular drugs.
Apart from oral anticoagulants among women, there was no evidence for a sex-
specific underprescription of cardiovascular drugs.

P1587 Reasons for non-prescription of
angiotensin-converting enzyme inhibitors and
beta-blockers in ambulatory heart failure: the SONIC
survey

M. Komajda 1, J. Aupetit 2, M. Mosnier 3 on behalf of the investigators. 1Hôpital
Pitié Salpêtrière, Institut du Coeur, Paris, France; 2C.H. St. Joseph et St. Luc,
Sce Exploration Fonctionnelle, Lyon Cedex 07, France; 3Merck Lipha Santé,
Lyon CX 03, France

Background: despite guidelines, the use of ACE inhibitors and betablockers
remains limited in chronic heart failure (CHF) and the reasons for non pre-
scription are largely unknown. Aims: our objective was to evaluate the reasons
for non prescription of recommended drugs in a large outpatient population.
Methods: 1889 outpatients (pts) were enrolled in a national survey among
422 private cardiologists. 75% were pts male, 25% female; NYHA I: 15 pts,
II: 66 pts, III: 17 pts, IV: 2 pts. 75% were 61 years or older (mean age: 67
years). Mean ejection fraction was 39%. CHF was ischaemic in 41% and non
ischaemic in 59%. Results: 86% were treated by a diuretic agent; 76% by an
ACE inhibitor at the recommended maintenance dose ranges and 58% by a
betablocker with a mean dose of less than 50% of the recommended main-
tenance dose ranges. Reasons for non prescription of an ACE inhibitor or a
betablocker were respectively: adverse reaction = 85% (cough) and 31% (hy-
potension); contraindication = 3% (renal insufficiency) and 37% (asthma); fear
of adverse reaction/compliance = 12% and 32%. Conclusion: non prescrip-
tion of ACE inhibitors in an ambulatory CHF population is mainly related to
adverse reactions whereas non prescription of betablockers is equally related
to adverse reactions, contraindications or fear of adverse reactions.

P1588 Prescribing for heart failure: a contemporary view

N. Murphy 1, C. Simpson 2, K. MacIntyre 1, M. Kirkpatrick 3, S. Stewart 4 ,
J. Chalmers 3, JJV. McMurray 1 . 1University of Glasgow, Glasgow, United
Kingdom; 2University of Aberdeen, Aberdeen, United Kingdom; 3ISD,
Edinburgh, United Kingdom; 4University of South Australia, Adelaide, Australia

Background: Betablockers, ACE inhibitors (ACEI) and spironolactone reduce
mortality and morbidity in patients with heart failure. There is little contempo-
rary information on the proportions of patients receiving these medications in
the community. We, therefore, examined prescribing patterns for heart failure in
Scotland. Methods: We used the Scottish Continuous Morbidity Record (CMR)
Database to study all heart failure patients attending 22 selected general prac-
tices in Scotland with a combined list size of 140,246 between 1st April 1999
and 30th March 2000. These practices are broadly representative of the Scot-
tish population in terms of age, sex and social deprivation. Results: The preva-

lence of heart failure in Scotland is 6.4 per 1000 in men and 7.8 per 1000
in women. In men 26.7% were prescribed a betablocker, 15.7% spironolac-
tone and 48.2% an ACEI. The corresponding figures for women were 18.6%,
10.7% and 37.7% (p=<0.05). In patients under 75 years 25.3% were pre-
scribed a betablocker, 18.5% spironolactone and 53.9% an ACEI. The corre-
sponding figures for patients over 75, were 16.1%, 9.3% and 34.9% (p=<0.05).
Conclusions: Despite the survival benefit of beta-blockers, ACE inhibitors
and spironolactone, they are under-prescribed in the community, especially in
women and elderly patients.

P1589 Use of digoxin in the treatment of heart failure: How?
When? In which patients? Data from the Italian
network on congestive heart failure (IN-CHF)

A. Camerini, R. Griffo, N. De Simone, D. Lucci, M. Gorini, F. Pieri, M. Pradelli,
A.P. Maggioni on behalf of IN-CHF Investigators. ANMCO Research Center,
Florence, Italy

Purpose: The Dig-study has shown a neutral effect of Digoxin (D) on total mor-
tality of patients (pts) with chronic heart failure (CHF). The impact of the results
of this trial on the prescription of D in a community setting of pts with CHF
are not known. The aims of this study were to analyse prescription patterns
of D in a large group of outpatients with CHF and to analyse the independent
predictors of D prescription.
Methods: From 1995 to 2000, 11070 CHF patients (mean age 64±12 yrs,
ejection fraction: 35±12%) were enrolled in a large Italian database. Rates of
prescription of D were evaluated in two periods: before (1996-1997) and after
(1998-1999) the DIG-study pubblication.
Results: Out of 11070 patients, 7198 (65%) were treated with D. The multivari-
ate analysis showed that the following variables were independently associated
with D prescription; atrial fibrillation (OR 3.3, 95%IC 2.9-3.8), NYHA class III-
IV vs II-III (OR 3.3, 95%IC 2.9-3.8), ejection fraction <30% (OR 1.7, 95%IC
1.5-1.9), third heart sound (OR 1.5, 95%IC 1.3-1.6). After the publication of the
Dig-Study, there was a significant reduction in the number of D prescriptions:
pts taking D from 1998-1999 fell to 61.7% from 69% in the period 1996-1997
(p<0.001).
Conclusions: Over 60% of Italian outpatients with CHF were treated with D;
pts with low ejection fraction, atrial fibrillation and in a more advanced stage
of CHF are more likely to receive this drug. After the publication of Dig-study,
the number of prescriptions for this drug which was given to pts with CHF has
significantly decreased.

P1590 Heart failure treatment in the “real world: the Austrian
survey of treating heart failure (AUSTRIA)

R. Maier 1, FM. Fruhwald 1, M. Wonisch 1, N. Watzinger 1, W. Klein 1,
P. Rehak 2. 1Univ.-Klinikum, Med. Univ.-Klinik/Kardiologie, Graz, Austria;
2Univ.-Klinikum, Chir. Univ.-Klinik, Graz, Austria

Background: In western countries the burden of heart failure is increasing.
Therefore, the management of these patients will be a key issue in the future.
Although major cardiovascular societies update their guidelines on diagnosis
and treatment of heart failure on a regular basis, there are some concerns
that this information might not reach those who are responsible for heart fail-
ure patients, i.e. the doctors. Furthermore, treating these patients becomes
increasingly complicated by introducing new therapeutic regimens for different
stages of the disease. Thus, we were interested to reveal how doctors treat
heart failure patients in practice.
Methods: A nation-wide survey including general practitioners (GPs), spe-
cialists for internal medicine and hospitals with outpatient units for internal
medicine was done in Austria between February and May 2002. A simple, two-
sided questionnaire asking for demographics, vital signs, concomitant diseases
and heart failure therapy was sent to 96 centres. Doctors were asked to report
on up to 30 patients from their institution.
Results: A total of 1880 patients were documented, 57% coming from GPs,
27% from specialists and 16% from hospitals. 946 patients were male, 920
female, mean age was 71±11 years, mean systolic blood pressure 144±11
mmHg, mean heart rate 77±12 beats per minute. The majority of patients was
in NYHA functional class II (920) and III (565), respectively, 291 were in class I,
and 69 in class IV. Aetiology of heart failure was ischemic in 47%, hypertensive
in 37% and unknown in 16%.
Blockers of the renin-angiotensin-system (RAS-blockers including ACE in-
hibitors and angiotensin receptor blockers) were prescribed to 78% of the
patients, diuretics (all except spironolactone) were prescribed to 70%, beta-
blockers were given to 49%, glycosides to 20%, while spironolactone was pre-
scribed to only 16% of heart failure patients. Most patients were treated with
two or three (range 0-7) drugs per day for heart failure.
Conclusion: This nation-wide survey allows a glimpse at the real world of
heart failure treatment in Austria. Although treatment is in accordance with
current guidelines, our findings indicate that the application of RAS-blockers,
beta-blockers and spironolactone should be increased in the heart failure pop-
ulation.
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P1591 Impact of diabetes on current in-hospital
management of heart failure by cardiologists and
internists. Data from the TEMISTOCLE study

S. De Feo, C. Opasich, N. Acquarone, A. Di Lenarda, L. Gonzini, M. Scherillo,
M. Cafiero, A.P. Maggioni on behalf of TEMISTOCLE Investigators. ANMCO
Research Center, Florence, Italy

Background Diabetes mellitus affects approximately 15 to 35% of heart failure
(HF) patients (pts) and could affect their outcome and clinical management.
The aim of the study was to evaluate the impact of diabetes in the clinical
profile, use of resource, management and outcome of HF pts.
Methods The study population consisted of 2127 pts, discharged from 167
Italian Cardiology Departments and 250 Internal Medicine Units between 14
and 25 February 2000 with a primary diagnosis of worsening HF. Differences
according to the presence of diabetes were assessed comparing clinical char-
acteristics, rate of the use of diagnostic tests during hospital stay, therapy at
discharge, in-hospital and 6-month follow-up outcome
Results 603 pts (28.4%) had a clinical diagnosis of diabetes and were admitted
in similar rates in Cardiology and in Internal Medicine ward (27.1% vs 29.1%,
ns). Mean age was 73±10 yrs among diabetic pts and 75±12 yrs among the
non-diabetic pts (p=0.0006). Diabetic pts were more likely to be women (50.9%
vs 45.4%, p<0.0001), had a more frequent ischemic etiology (50.2% vs 38.5%,
p<0.0001) and a similar degree of left ventricular dysfunction (mean EF 38.3%
vs 37.2%, ns). The rate of atrial fibrillation was lower in diabetic pts (39.3% vs
46.8%, p=0.0075). Diabetes did not influence the rate of diagnostic (invasive
and non-invasive) procedures and the lenght of stay (11.2±7.7 vs 11.8±7.4
days, ns). Echocardiography was the most performed procedure in both groups
(69.4% in diabetic and 67.6% in non-diabetic pts). At discharge, pts were pre-
scribed ACE-inhibitors, digoxin, furosemide, spironolactone and beta blockers
(10.2% vs 12.8%) at the same rate; diabetic pts received less frequently amio-
darone and anticoagulants and more frequently nitrates and antiplatelets, ac-
cording to the higher rate of ischemic aetiology. Among precipitating factors,
myocardial ischemia (29.2% vs 22.8%,p=0.0031) and inappropriate dietary fac-
tors (10.8% vs 4.9%,p<.0001), were more frequent in diabetic pts. Diabetes did
not influence in-hospital mortality (5.3% vs 5.7%, ns). After adjusted analysis
diabetes didn’t result an independent predictor of in hospital and 6 months mor-
tality (OR 1.12 CI 0.72-1.76, OR 0.7 CI 0.47-1.05, respectively) During 6-month
follow-up there was a similar rate of re-hospitalization in diabetic comparing
with non-diabetic pts (46.1%vs 44.1%, ns).
Conclusion In a "real world " setting diabetes only slightly affects therapeutic
choices, use of resource, morbidity and short term mortality of heart failure pts.

P1592 Clinical uncertainty for coronary artery bypass graft
surgery: when trials dont have the answer

C. Junghans 1 , G. Feder 2, AC. Crook 1, A. Timmis 3, P. Magee 3,
H. Hemingway 4 . 1Public Health Research, London, United Kingdom; 2Queen
Mary & Westfield College, General Practice and Primary Care, London,
United Kingdom; 3Barts and the London NHS Trust, Cardiac directorate,
London, United Kingdom; 4UCL Medical School and Westminster PCT,
London, United Kingdom

Background Lacking or conflicting evidence from trials regarding the appro-
priateness of coronary bypass grafting (CABG) fuels clinical uncertainty and
variations in clinical practice. This study aimed to determine the extent of clini-
cal uncertainty in the decision to perform CABG and its impact on clinical out-
comes.
Methods Prospective study of 2552 patients with confirmed coronary artery
disease (CAD) participating in the Appropriateness for coronary revascularisa-
tion (ACRE) Study. Clinical uncertainty for CABG was defined by expert panel
ratings of appropriateness. A combinations of clinical factors was rated on a
scale from 1 to 9: 1-3 denoting inappropriate, 4-6 uncertain, 7-9 appropriate
use. Patients were matched to these ratings but managed independent of them.
Main outcome measures were revascularisation (CABG(n=212),PCI(n=288))
and death (n=81)or non-fatal myocardial infarction(n=27). Patient characteris-
tics were compared to existing trial populations.
Findings The appropriateness of CABG was judged uncertain in 40% of pa-
tients with CAD of whom a third subsequently underwent PCI and half were
managed medically. The hazard of death or non-fatal myocardial infarction in
patients deemed uncertain was greater in patients treated medically compared
with patients who received CABG, even after excluding patients with three ves-
sel or left main stem disease (HR 2.94; 95%CI 1.06,8.33). In patients deemed
uncertain for CABG 56% had acute coronary syndrome and 30% a high oper-
ative risk- both exclusion criteria in the majority of trials. In addition, the most
common combined characteristics shared by patients deemed uncertain for
CABG were demonstrable ischaemia and one or two vessel disease. While
both characteristics were individually well represented in trial populations, the
combination of clinical factors as the cause of uncertainty is seldom if ever
addressed in trials and by design limited.
Conclusion Uncertainty about the performance of CABG in patients with CAD
was considerable. Appropriateness ratings complement trial evidence in guid-
ing decisions when there is uncertainty about the best course of action, be-

cause they address individual patient constellations and provide evidence when
trial data are lacking. We found that patients who were uncertain for CABG
benefited prognostically from CABG despite lack of supporting evidence from
randomised controlled trials.

P1593 Anticoagulants for patients with heart failure and
atrial fibrillation: myth or reality. A cohort study

P. Serrano Aisa 1, I. De los Mártires 2 , P. Cia 2, IJ. Ferreira 1 . 1Hospital Clinico
"Lozano Blesa", Cardiology Dept., Zaragoza, Spain; 2Hospital Clínico "Lozano
Blesa", Internal Medicine, Zaragoza, Spain

Purpose: All patients diagnosed of heart failure (HF) and concomitant atrial fib-
rillation (AF) should be anticoagulated unless there are any contraindications.
However, often many patients are not treated. The aim of our work was to in-
vestigate the magnitude of underuse of anticoagulants and the risk markers of
underuse in patients hospitalised with descompensated HF and AF.
Methods: From January 1999 until June 2000, all consecutive patients di-
agnosed during hospitalisation of descompensated HF were investigated
(N=1212) by reviewing the discharge letter, and by a structured telephone in-
terview after a mean follow up of 20±2 months. Data regarding past medical
history, clinical data during hospitalisation, and treatments on discharge and
follow-up were analysed.
Results: Of 1212 patients included (49.8% males; mean age 76.5±10.5 years
old), 653 patients (53.9%) had been diagnosed of AF (51.3% males; mean age
76.7±9.5 years old). On discharge, only 35.4% of patients with descompen-
sated HF and AF were on dicumarinics, 31.7% on low-dose aspirin, 4.4% on
triflusal and 1.1% on clopidogrel. After follow-up, 49.4% were on dicumarinics,
36.9% on low-dose aspirin, 1.8% on triflusal and 1.5% on clopidogrel. Dur-
ing follow up 12.2% of patients started dicumarinics therapy, but 2.1% dis-
continued the treatment. By logistic regression analysis we found that a pros-
thetic cardiac valve (OR:6.8; IC95%:2.5-18.4), an echocardiographic study
(OR:1.8; IC95%:1.1-2.9) and an admission in the Cardiology Service (OR:3.2;
IC95%:1.9-5.5) were associated with a higher probability of dicumarinics use
on discharge, whereas the higher age (OR:0.89; IC95%:0.87-0.92) and hyper-
tension (OR:0.54; IC95%:0.33-0.87)were associated with lower probability. The
only factors promoting the starting dicumarinics during follow up were the am-
bulatory control of the patient in a cardiology or internal medicine outpatient
clinic (OR:5.3; IC95%: 1.9-14.6), and a lower age (OR: 0.97; IC95%: 0.88-
0.97). Survival analysis by Kaplan-Meier demonstrated in this population that
the use of dicumarinics was associated with a lower risk of death during follow
up (log rank p=0.0031).
Conclusions: We have found an unacceptable underuse of anticoagulants in
this high-risk population. The use of anticoagulants was significantly associated
with lower mortality and hospitalisation rates. The main markers of underuse of
anticoagulant therapy were higher age, hypertension, the absence of echocar-
diography and a hospitalisation outside the Cardiology Service.
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CHALLENGE

P1594 Coronary angioplasty in patients with poor
left-ventricular function: procedural and mid-term
results

I. Sheiban, C. Moretti, PL. Omedè, W. Grosso Marra, A. Truffa, P. Destefanis,
L. Carrieri, GP. Trevi. Ospedale Molinette di Torino, Cardiologia Universitaria,
Torino, Italy

Objective: Poor left ventricular (LV) function is considered a high risk con-
dition for performing either percutaneous or surgical coronary revasculariza-
tion. Severely symptomatic patients are often denied appropriate interventional
treatment due to fear of procedural failure and are maintained on medications,
the fortunate few receiving cardiac transplantation.
Methods and Results: In the present study, we have analyzed the procedu-
ral results and mid-term clinical follow-up of 68 consecutive pts, with mean
LVEF of 0.25 (8% of patients who underwent percutaneous revascularization
the last year).The majority of these pts had multivessel disease (CASS mean
2.3 vessel/pt). Angina Class III or IV was present in 62/68 (92%) and 53/68
(73%) had dyspnea Class III or IV at the time of intervention. Prior revascular-
ization had been performed in 59/68 (87%) of which CABG was done in 18. At
the time of the procedure, 5/68 (7.3%) were in cardiogenic shock. IABP was
used in 23/68 (34%) patients. Multivessel intervention was performed in41/68
ptients (60%). Of the 160 lesions treated, POBA was done in 37 (23%), stenting
in 111(69%), debulking with stent implantation in 6 (3.7%), debulking without
stent in 6 (3.7%). Procedural success was achieved in 63 pts (92.6%). The pro-
cedural complications included: deaths - one (1.4%), vascular complications -
one (1.4%), non-Q MI - 2 (2.9%) and Q wave MI - one (1.4%). All patients
received at least a bolo of GP IIb/IIIa antagonists prior to the procedure. At a
mean follow-up of 16 ± 3 months, 55 pts were alive (80.1%). A new interven-
tional procedure was performed in 26 pts. (38.2%) - PTCA in 18 and CABG in
6, and 5(7.3%) had sustained a new myocardial infarction. Improvement in the
angina and/or dyspnea status was reported in 24 pts (35.3%).
Conclusion: We conclude that, in high risk patients who are symptomatic
despite optimal medical therapy, percutaneous revascularization can be per-
formed with acceptable procedural and mid-term morbidity and mortality rates
leading to improvement in the quality of life. Moreover, in this subset of pts,
PTCA may have an important role as a bridge to cardiac transplantation.

P1595 Independent and incremental prognostic value of
Troponin T kinetics in patients with ST-segment
elevation myocardial infarction undergoing
percutaneous coronary interventions

A. Karavidas, A. Vrachatis, G. Lazaros, D. Achtypis, E. Matsakas,
M. Foukarakis, J. Fotradis, A. Zacharoulis. Athens General Hospital,
Cardiology Department, Athens, Greece

Purpose: The important prognostic of the admission Troponin T (TnT) serum
levels in patients (pts) with ST elevation acute myocardial infarction (AMI) is well
established from large scale clinical studies. The purpose of this study was to
assess if TnT release kinetics could predict a better long-term outcome in pts
with AMI treated with successful percutaneous coronary intervention (PCI).
Methods: In 104 pts who underwent successful primary PCI within 4 hours
of the symptoms’ onset TnT was measured on admission, after PTCA termi-
nation, every 6 hours for the first 24 hours and finally at 36, 48, and 72 hours.
Cardiac death and the combined end point (CEP) of death, AMI, repeat PCI and
CABG were recorded for a minimum period of 2 years. In all pts the relation of
the end points with several variables (demograpfic, clinical, and angiographic)
was assessed. Univariate analysis was made with t-test or chi-square, while
multivariate analysis was performed using Cox regression.
Results: Cardiac death was significantly related with age (p<0.001), time
from pain onset to PCI (ischemic time-p<0.001), time from pain onset to
peak TnT (t-pTnT-p=0.02), TIMI flow grade after PCI (p<0.001), number of
vessels (p=0.008), diabetes mellitus (DM-p=0.002), and heart failure (HF-
p=0.001). Multivariate analysis identified age (p=0.001), HF (p=0.006), and t-
pTnT to PCI (p=0.012) as independent predictors of cardiac survival. Kaplan-
Mayer analysis revealed a significantly higher incidence of cardiac death in
pts with t-pTnT>11hours. Incidence of CEP was related with age (p=0.001), t-
pTnT (p<0.001), TIMI flow grade (p<0.001), DM (p=0.001), HF (p<0.001) and
stents implantation (p=0.005). Multivariate analysis identified age (p=0.032),
HF (p=0.001), and t-pTnT (p=0.012) as independent predictors of cardiac event
free survival.
Conclusions: Pts with t-pTnT<11 hours had better cardiac survival and better
cardiac event free survival. In addition, t-pTnT was an independent predictor
of cardiac event free survival and consequently it may be used as a marker
for the subsequent risk stratification and management of pts with ST segment
elevation AMI undergoing PCI.

P1596 Population survival after emergency admission with
“chest pain compared to angina and myocardial
infarction

K. MacIntyre 1 , N. Murphy 1, S. Capewell 2 , J. Pell 1, S. Stewart 3, J. Chalmers 4,
A. Redpath 4 , JJV. McMurray 1 . 1University of Glasgow, Glasgow, United
Kingdom; 2University of Liverpool, Liverpool, United Kingdom; 3University of
South Australia, Adelaide, Australia; 4ISD, Edinburgh, United Kingdom

Background: While the prognosis after acute myocardial infarction (AMI) has
been widely reported, there are few population data describing outcome fol-
lowing emergency admission to hospital with angina or "chest pain". Though
the latter two conditions are often thought to have a benign course (especially
"chest pain"), this assumption has not been properly studied. We, therefore,
examined short and longer-term case-fatality following emergency admission
with AMI, angina and "chest pain" in Scotland between 1986 and 2000.
Methods: Using the Scottish Record Linkage System, we analysed case-
fatality for up to ten years following admission. Only patients with a first-ever
admission to hospital and a principal discharge diagnosis of one of the three
conditions of interest were studied. Patients with "chest pain" had no prior ad-
mission with coronary heart disease. We used multivariate modelling to exam-
ine the independent prognostic effects of diagnosis, age, sex, socioeconomic
deprivation, and co-morbidity.
Results: 161,051 individuals were admitted with AMI, 71,036 with angina and
139,583 with chest pain. 30-day case-fatality was high for AMI (17.9% in men
and 26.7% in women) but low for both angina (1.9% and 1.8%) and chest pain
(1.2% and 1.1%). However, after excluding deaths within 30 days, the long-term
adjusted mortality risk after an emergency admission with chest pain (0.91 in
men, 0.78 in women) and angina (0.95 in men, 0.82 in women) approached
that of AMI (risk after MI set at 1 in the multivariate analysis).
Conclusions: Emergency admissions with angina or "chest pain" have a low
risk of death in the short-term, but have a poor long term prognosis. "Chest
pain" or angina leading to an emergency hospital admission should not be re-
garded as benign. Patients with these conditions merit active investigation and
treatment.

P1597 Additional prognostic information of C-reactive
protein to TIMI risk score in patients with ST-elevation
myocardial infarction

MN. Zairis 1, S. Manousakis 2, A. Lyras 2, P. Psarogianni 2 , G. Psaltiras 2,
K. Mainas 2, C. Poulopoulou 3 , SG. Foussas 2. 1Piraeus, Greece; 2Tzanio
Hospital, Cardiology Dept., Piraeus, Greece; 3Tzanio Hospital, Biopathology,
Piraeus, Greece

Background: Rapid triage is fundamental for early clinical decision making in
the setting of ST-segment elevation myocardial infarction (STEMI). TIMI Risk
Score for STEMI (STEMI-TIMI-RS) is a simple, accurate and validated clinical
tool for early risk stratification. Additionally, elevated plasma C-reactive protein
(CRP) levels have been associated with adverse prognosis in this setting. The
present study tested the hypothesis that elevated plasma CRP levels measured
early in the course of STEMI may add prognostic information to STEMI-TIMI-
RS.
Methods: Among 670 consecutive pts who thrombolysed in the first 6 hours
of STEMI were studied. STEMI-TIMI-RS and CRP levels were assessed upon
admission. Cardiac death (CD) by 30 days was the primary endpoint.
Results: Total cardiac mortality by 30 days was 8.2%. There was a significant
30-day CD probability with increasing of STEMI-TIMI-RS (P<0.001). Moreover
plasma CRP levels ≥0.5 mg/dl (defined by ROC analysis) was associated with
increased 30 days CD probability (P<0.001). There was no significant associ-
ation between plasma CRP with increasing of STEMI-TIMI-RS (P=0.9). Finally,
there was significant difference in 30-day CD between the several subgroups
of STEMI-TIMI-RS with or without ≥0.5 mg/dl (Fig. 1).

Conclusions: The present study implies that CRP, a useful marker of inflam-
matory response add significant prognostic information beyond that of STEMI-
TIMI-RS in pts who thrombolysed in the first 6 hours of STEMI.
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P1598 Platelet nitric oxide responsiveness: a novel
prognostic indicator for acute coronary syndromes

S.R. Willoughby 1, S. Stewart 2 , Y.Y. Chirkov 1, J.A. Kennedy 1, A.S. Holmes 1,
J.D. Horowitz 1. 1The Queen Elizabeth Hospital, Cardiology Unit, Adelaide;
2Univ. of South Australia, Dept. of Nursing and Midwifery, Adelaide, Australia

Nitric oxide (NO) is critically important in the regulation of vascular tone and
the inhibition of platelet aggregation. We have previously demonstrated that in
approximately 60% of patients with acute coronary syndromes (ACS) platelet
responsiveness NO donors is impaired (<35% inhibition of ADP-induced ag-
gregation with sodium nitroprusside [SNP; 10uM]). This diminished response
to the anti-aggregatory effects of SNP reflects both incremental NO clearance
by superoxide and reversible impairment of platelet soluble guanylate cyclase
activity. We have now tested the hypotheses that impaired platelet responsive-
ness to NO is a predictor of (a) mortality or (b) cardiac readmission and/or
death in patients with ACS.
Methods: Patients (pts; n=51) with ACS had evaluation of platelet aggrega-
tion within 24 hours of coronary care unit (CCU) admission utilizing impedance
aggregometry, and were categorized as having normal (NorResp; n=18) or im-
paired (ImpResp; n=33) NO responses. We then compared the incidence of
death and cardiovascular events during 3 years follow-up in these two groups.
Results: During 3-year follow-up, 1 of 18 versus 11 of 33 pts in the NorResp
and ImpResp groups died (6% vs. 33% - multivariate adjusted RR 0.10; 95% CI
0.01 – 0.84: P = 0.033). Similarly, 6 versus 21 pts in the NorResp and ImpResp
groups had a cardiovascular event or died (33% vs. 64% - adjusted RR 0.26;
95% CI 0.10 – 0.75: P =0.012). The survival curves below (Fig 1) show the
increased risk of death and decreased event free survival for patients with initial
ImpResp.

Conclusion: Low platelet NO responsiveness is a novel, independent predictor
of increased mortality and cardiovascular morbidity in patients with ACS.

P1599 Implications of current definitions on short and
long-term outcome of acute coronary syndromes.
Results of a large prospective single-hospital registry

V. Bodí 1, J. Sanchis 1, A. Llàcer 1, J. Núñez 1, L. Fácila 1, R. Sanjuan 2,
M. Blasco 2, FJ. Chorro 1. 1Servei de Cardiología, 2Coronary Unit, Hospital
Clínic i Universitari, València, Spain

Purpouse To delineate the in-hospital, long-term (first year: 1y) and post-
discharge outcome of patients with acute coronary syndromes (ACS) stratified
according to the current guidelines.
Methods: After the publication of the new myocardial infarction definition we
prospectively analysed 1324 consecutive patients admitted with a diagnosis of
ACS to a tertiary hospital. Mean age was 67±12 years and 69% of cases were
male. Of these patients 483 (37%) had a ST-elevation myocardial infarction
(STEMI), 439 (33%) a non-ST-elevation myocardial infarction (NSTEMI: tro-
ponin I >1ng/ml) and 402 (30%) an unstable angina (UA: troponin I <1ng/ml).
None of these patients participated in clinical trials. Major events (death or MI)
were prospectively registered since arrival to the emergency room and during
the first year.
Results: Within one-year follow-up 177 deaths (13.4%), 146 new MI (11%)
and 284 first major events (21.5%) were detected. For patients with STEMI,
NSTEMI and UA death rates were: in-hospital 13%, 7.1%, 2% (p <.0001),
1y 18.2%, 14.4%, 4.7% (p <.0001) and post-discharge 5.6%, 8.4%, 2.7%
(p=.002). MI rates were: in-hospital 3.3%, 4.3%, 2.2% (p=ns), 1y 8.3%, 16.6%,
7.5% (p <.0001) and post-discharge 5.4%, 12.5%, 5.2% (p <.0001). Major
events rates were: in-hospital 14.9%, 10.9%, 3.7% (p <.0001), 1y 23.6%, 28%,
10.7% (p <.0001) and post-discharge 9.1%, 17.5% and 7% (p <.0001). In the
multivariate analysis of the 922 patients with MI, STEMI was independently
related to death in-hospital (odds ratio (OR) 2.8 p <.0001) and 1y (OR 1.9
p=.002) but not post-discharge (p=ns). NSTEMI was related to MI 1y (OR 2
p=.001) and post-discharge (OR 2.5 p=.0005). STEMI was related to in-hospital
major events (OR 1.8 p=.007) whereas NSTEMI predicted post-discharge ma-
jor events (OR 1.9 p=.004). No significant differences in the total rate of major
events within the first year were detected between STEMI and NSTEMI.
Conclusions: According to the results of our prospective "real-world" registry
the current stratification of ACS seems to be highly adequate. Patients clas-
sified as UA exhibit the best prognosis. In the case of STEMI the maximum
risk period takes place in-hospital whereas a high rate of post-discharge ma-
jor events occur in NSTEMI. A wider application of the current management

recommendations may improve outcome of MI in each of the critic periods ob-
served.

P1600 Braunwald classification of unstable angina has
better prognostic significance than World Health
Organization unstable angina classification

M. Colic 1, A.N. Neskovic 1, Z. Vasiljevic 2, B. Milosavljevic 1, B. Djukanovic 1.
1Dedinje Cardiovascular Institute, Invasive cardiology, Belgrade; 2Institute for
Cardiovascular Diseases, Clinical Centre of Serbia, Belgrade, Yugoslavia

Background: Finding a simple clinical test for stratifying high-risk patients with
unstable angina (UA) still represents a challenge. Method: The occurrence of
non-fatal myocardial infarction, death and recurrent UA was registered in 94
consecutive patients, aged 56 ± 8.65 years, 61 males, with different types of
UA, followed for 39 ± 13 months. The exclusion criteria were: clinical signs of
heart failure, age less than 70 years, and the possibility of adverse outcome
due to concomitant non-cardiac disease. Patients were classified according to
the WHO criteria (de novo, crescendo, spontaneous, and early postinfarction
angina group was added) as well as according to the Braunwald classification
criteria. For the comprehensive analysis the UA scoring system was introduced.
Each gradation of the each of the 3 categories of the Braunwald classification
was given from 1 to 3 points. Adding the points from all 3 categories resulted
in the UA score (minimum 3, maximum 9). Another scoring system based on
the severity of angina was introduced for the WHO classification to enable com-
parison with the Braunwald classification: de novo=1 point; crescendo=2 points
(PTS); spontaneous=3 PTS; postinfarction= 4 PTS. The comparison of prog-
nostic significance of the two classifications of UA was performed by the use
of the Cox multivariate analysis. Results: The frequency of adverse events
among the groups formed according to the WHO criteria was as follows: de
novo 0/1(0%); crescendo 1/5(20%); spontaneous 16/78(21%); postinfarction
4/10(40%), p=NS. The frequency of adverse events among the groups formed
according to the value of the UA score was as follows: score 5 [0/4(0%)]; score
6 [1/25(4%)]; score 7 [4/20(20%)]; score 8 [15/40(37%)]; score 9 [1/5(20%)];
p=0.03. The WHO classification of UA did not show the prognostic significance
in Cox multivariate analysis in the model with the UA score. The Braunwald
classification, expressed by the UA score, had a significant prognostic value in
Cox multivariate analysis in the model with WHO UA classification, p=0.049.
Conclusion: The Braunwald classification of UA, expressed by the UA score,
has better long-term prognostic significance in comparison with the WHO UA
classification.

P1601 Neutrophil count, infarct size and cardiovascular
mortality in patients with anterior myocardial
infarction

P. Avanzas 1, J. Quiles 1, E. López de Sá 2, A. Sánchez 2, R. Rubio 2,
E. García 2, J. López-Sendón 2 . 1Coronary Artery Disease Research Unit,
London, United Kingdom; 2Gregorio Maranon, Cardiology, Madrid, Spain

Purpose: Acute myocardial infarction (AMI) is frequently associated with leu-
cocytosis, particularly increased neutrophil count (NC). Elevated NC have been
associated with more severe coronary artery disease and with increased risk
of myocardial infarction, reinfarction, congestive heart failure and/or in-hospital
death. We sought to assess the relationship among NC, infarct size and car-
diovascular mortality in patients with anterior AMI.
Methods: We studied 248 consecutive patients admitted to hospital with a first
anterior AMI within 12 hours of the onset of symptoms. To minimize confound-
ing factors, we included patients who underwent successful (TIMI 3 flow) pri-
mary percutaneous angioplasty. NC was carried out on admission blood sam-
ples. AMI size was determined by amount of leads with ST segment elevation,
Q wave development after reperfusion, peak creatine phosphokinase level and
predischarge left ventricle ejection fraction (LVEF). All patients were followed

up during a mean period of 6 months.
Results: Elevated NC correlated pos-
itively with longer time elapsed from
the onset of symptoms to admission
(p<0.0001) and with all variables that
determine infarct size, including im-
paired LVEF. Six month mortality was
higher in patients with elevated NC
compared to those with lower NC
(8.25% versus 3.41%, p=0.08), al-
though did not reach statistical signif-
icance. In male patients(n=141), those
who died due to a cardiovascular event
had higher NC (11513/mm3 ± 2554

versus 8199/mm3 ± 3523; P=0.03) than the surviving patients (figure).
Conclusion: 1) High NC on admission in patients with anterior AMI is associ-
ated with larger infarct size. 2) High NC on admission is associated to adverse
cardiovascular events and 6 month cardiovascular mortality, specially in male
patients.
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P1602 Effect of angiotensin converting enzyme inhibitor on
collagenolysis in acute myocardial infarction patients

D. Papadopoulos 1, E.V. Ekonomou 2 , K.I. Kapetanios 2 , V.E. Votteas 1,
P.K. Toutouzas 2. 1Laiko Hospital, Cardiology, Athens, Greece; 2University of
Athens, Cardiology, Athens, Greece

Matrix Metallopreinases (MMPs) and their tissue inhibitors (TIMPs) are key en-
zymes in myocardial fibrillar collagen degradation and contribute to left ventric-
ular remodelling (LV) after Acute Myocardial Infarction (AMI). Do Angiotensin
Converting Enzyme Inhibitors(ACEI) influence collagenase-1 (MMP-1) their tis-
sue inhibitor (TIMP-1) and Complex MMP-1/TIMP-1 (COMP) activity in patients
(pts) with AMI?
Methods: We measured MMP-1,TIMP-1 and COMP plasma levels in 24
pts(mean age 58,46±13,9 yrs) with first attack of AMI. Thirteen of them re-
ceived peridinopril 4 mg/day (group-A) at the time of admission in the hospital,
and compared with 11 patients that don’t received (group-B). Plasma blood
samples were collected at the time of admission (0h) as well as 3h, 6h, 9h,
12h, 18h, 24h, 36h, 48h, 3 days, 4d, 5d, 7d, 15d, 30d, thereafter and analyzed
by relevant ELISA kits. All patients did not have previous history of any other
disease. For statistical analysis ANOVA rp.m.a and unpaired t-test were used.
Data are expressed as mean values±SEM in ng/ml. p<0.05 was considered
statistical significant.
Results: a) The mean blood values of MMP-1 TIMP-1 and COMP of group-A
were found lower average by 34%,18,3% and 40% for total time points respec-
tively compared to corresponding mean values of group-B.
b) A statistically significant difference of mean values between the two groups
was found on time points 0h, 3h and 9h for MMP-1 with p<0,041, 0,048, 0,039
respectively and for COMP at 9h with p<0,035.
c) ANOVA rp.m.a was statistically significant difference within subjects for
MMP-1 alone p<0,0043 and for combination MMP-1, group A p<0,046, while
TIMP-1 and COMP within subjects alone were found statistically significant with
p<0,0009, 0,00013 respectively.
Conclusions: a) A statistically significant decrease of mean blood levels of
MMP-1 TIMP-1 and COMP as a consequence of ACEI treatment.
b) These findings may be considered as an alternative mechanism of the ben-
eficial effect of ACEI on the infract expansion and on LV remodeling after AMI.

P1603 Comparison of clinical outcomes, event free survival
and repeat enhanced external counterpulsation rates
for European and US coronary artery disease patients
treated with EECP for angina

O. Soran 1, ED. Kennard 2, G. Linnemeier 3 , SF. Kelsey 2 on behalf of IEPR
working group. 1University of Pittsburgh, Cardiovascular Institute, Pittsburgh,
United States of America; 2University of Pittsburgh, Department of
Epidemiology, Pittsburgh, United States of America; 3Carmel, Indiana, United
States of America

Introduction: EECP is a non-invasive circulatory assist device used in the
treatment of patients with refractory angina who are not suitable for further
conventional revascularization. Although primarily used in the United States
(US) the treatment is now also being used in Europe (EU).This study compares
the efficacy, repeat EECP and 1-year major adverse cardiovascular events
(MACE: Death/CABG/PCI/MI) free survival rates for patients treated with EECP
for angina management in EU with the US.
Methods: The International EECP Patient Registry has enrolled 5000 patients
from 90 centers since 1998. Of these 4852 were treated and followed in the US
and 168 in EU. Comparisons between groups were analyzed using chi-square
tests for categorical parameters and t-tests for continuous variables. Rates of
follow-up events were analyzed using survival methods.
Results: EU were younger (p<0.001)with a higher proportion of men (p<0.01).
Duration of coronary artery disease was similar at 11 years and previous revas-
cularization was similar at 82% for EU vs. 86% for US. 38% of EU, 32% of US
had congestive heart failure. EU were less likely to have had PCI (p<0.001) and
more likely to have had CABG (p<0.01). 81% of both groups were no longer
candidates for further revascularization. EU had less diabetes (p< 0.001), hy-
pertension (p<0.001), non-cardiac vascular disease (p<0.001), hyperlipidemia
(p<0.001).EU had less Class IV angina (p<0.001), less multivessel disease
(p<0.01),and higher rates of nitroglycerin usage (p<0.05). Beta blocker and
ARB usage were higher in US.
After a mean treatment course of 34 hours, both groups showed a significant
reduction in the severity of angina. Discontinuation of nitroglycerin usage was
similar in both groups (83%). MACE during the treatment period were low in
both groups (< 2%). Compliance with the treatment course was better in EU,
92% of EU patients completed the treatment as prescribed vs. 83% for US
(p<0.01). At one year follow up 72% of EU and 77% of US had maintained
the improvement in angina class. MACE free survival rate was 94% in EU vs
85% in US (p=0.012). Repeat EECP rates at 1 year follow up were significantly
lower in EU (3% vs 13%,p<0.002).
Conclusion: Patients presenting for EECP treatment from EU and US pop-
ulations show very different baseline profiles. Although angina reduction was
similar in both groups careful selection of candidates may improve the clinical

outcomes, increase the event free survival rates and decrease the need for re-
peat EECP. Continuing research is needed to determine the best patients for
EECP.

ST-ELEVATION ACUTE MYOCARDIAL INFARCTION:
PROGNOSTIC MARKERS I

P1604 Angiographical predictors of free wall rupture after
primary coronary angioplasty for acute myocardial
infarction

K. Nishiyama 1, Y. Nakagawa 2, S. Okino 1, S. Shirai 1 , K. Ando 1,
M. Nobuyoshi 1 . 1Kokura Memorial Hospital, Cardiology, Kitakyushu, Japan;
2Matsudo Municipal Hospital, Cardiology, Matsudo, Japan

Purpose: Because emergent coronary angiography (CAG) and durable reper-
fusion strategy with primary coronary angioplasty (PA) for acute myocardial
infarction (AMI) was demonstrated to reduce rates of death or nonfatal rein-
farction, the indication of angiography for patients with AMI is becoming more
frequent than ever. But it is not clear FWR can be predicted from CAG.
Methods: In our prospective database of consecutive 3138 AMI patients seen
between May 1985 to May 2002, 3096 patients (98.7%) who underwent CAG
was analyzed retrospectively.
Results: FWR occurred in 43(1.3%) patients. 3 patients were excluded from
this study because FWR had occurred before arrival. Acute FWR occurred in
28/40 patients (70.0%) and subacute in 12/40 patients (30.0%). Operative re-
pair was performed in 17/40 patients (42.5%), 8 dying after operation. Of the
199 (6.4%) AMI-patients dying in the hospital 25 (13.3%) died from FWR, yield-
ing a 62.5% (25/40) mortality rate. In univariate analysis having PA significantly
protected from FWR (3.2% v.s. 0.9%, p<0.001). And in patients those having
PA (n=2536) FWR occurred in 22 patients (0.9%) and higher rate of FWR was
associated with reperfusion unsuccess (the final Thrombolysis In Myocardial
Infarction <TIMI> grade flow under 3) and LMT-related infarct in CAG. There
was no difference in the incidence of FWR between LAD, LCX and RCA related
infarct (see figures).

The incidence of FWR.

Conclusions: Coronary flow after PA was one of the most significant protective
factor of FWR. Prompt successful reperfusion by PA reduced FWR complicat-
ing AMI and should make possible safe early rehabilitaton and shortening of
hospitalization.
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P1605 Primary percutaneous transluminal coronary
angioplasty: is ST-segment resolution at
intracoronary electrocardiogram a prognostic marker
for left-ventricular function recovery and 12-month
follow-up outcome?

S. Centeno, J. Szarfer, P. Arce, A. Garcia Escudero, G. Gigena, M. Payaslian,
R. Sarmiento, M A. Riccitelli. Argerich, Cath lab, Buenos aires, Argentina

Background: Intracoronary (IC) ST segment changes are more sensible and
specific than surface ECG when evaluating ischemia. The aim of the study was
to evaluate if patients without ST elevation at IC ECG registered before per-
forming a primary PTCA have a different outcome than those with ST elevation
at same stage.
Methods: Continuous IC ECG recorded from the tip of a guide wire and 12
leads surface ECG were obtained in 96 consecutive patients (p.) undergoing
a primary PTCA, performed within 12 hours of symptoms onset, with ST
segment elevation at the surface ECG at the beginning of the procedure. Three
groups were defined after positioning the tip guide-wire distal to the obstruction
site: Group A: 19 p. with no significant ST elevation at IC ECG before and after
a successful procedure (TIMI flow grade 3 achievement with less than 30% of
residual lesion), Group B: 27 p. with ST segment elevation at IC ECG before an-
gioplasty, and less than 50% reduction at IC ECG after a successful PTCA and
Group C (50 p.) with ST segment elevation at IC ECG before angioplasty and
more than 50% reduction at IC ECG after successful procedure. End diastolic
volume in ml/m2 (EDV), End Systolic Volume in ml/m2 (ESV) and Ejection Frac-
tion (EF) were assessed through the area-length method, in 2 ventriculograms
performed immediately before (B.) and 24 hours after (A.) 12 month follow up
was achieved in 98% of patient population (94/96). Statistical analysis was
issued through 2 tailed Student t, ANOVA, chi square, and Fisher exact tests.
Results: Clinical history, age and gender, was similar in all groups (P=NS),
no differences were found between Groups A and C in outcoming ventricular
function and 1 year mortality (0/19 vs. 3/50). Group A showed a lower mortality
rate than Group B (0/19 Vs. 6/27) p < 0.05 with a better post PTCA ventricular
function, evidenced through a larger number of patients reducing their EDV in
Group A (10/13 p.) Vs. 5/27 p. in Group B (p< 0.001 RR: 4.15 95% CI 1.78;
9.67) and reducing also their ESV in Group A. (10/13 p.) Vs. 9/27 p in Group B.
(p< 0.05 RR: 2.31 95% CI 1.25; 4.25).
Conclusions: Patients with ST elevation in the surface ECG and no ST seg-
ment elevation in IC ECG before procedure yield a good prognosis group with
more patients recovering left ventricular function.

P1606 The OYSTER-AMI study results: cardiac enzyme
kinetic, ST-segment changes and left-ventricular
function recovery

D. Trabattoni, F. Fabbiocchi, P. Montorsi, F. Celeste, G. Marenzi, A. Loaldi,
S. Galli, A.L. Bartorelli. Centro Cardiologico "Monzino", IRCCS, Milan, Italy

Background: Intracoronary infusion of hyperoxemic blood has demonstrated
to attenuate reperfusion microvascular injury. Microvascular injury may result
in poor recovery of left ventricular (LV) function despite primary percutaneous
coronary intervention (PCI).
Aim: To assess cardiac enzyme kinetic, ST-segment evolutionary changes and
LV function recovery in primary PCI pts treated with intracoronary hyperoxemic
blood infusion and compare them with the results obtained in matched control
pts.
Methods: We studied 50 pts treated by primary PCI for ST-elevation anterior
AMI. In 26 pts (AO group), hyperoxemic blood (pO2:760-1000 mmHg) was se-
lectively infused with the AO system for 90 min into the LAD via a 4F infusion
catheter immediately after coronary recanalization, while the other 24 pts (con-
trol group) had normoxemic blood autoperfusion. The two groups were matched
in clinical and angiographic characteristics and showed similar pre-procedural
LV function (2D-echo). No significant difference was also observed in time to
presentation (AO group: 3.4±1.5 hrs; control group: 2.75±1.39 hrs) and max-
imum ST elevation (AO group: 5.9±3.2 mm; control group: 5.5±3.1 mm). LV
function recovery was evaluated by serial 2-D echo (EF and WMSI) at 24 hrs,
7 days and six month in both groups.
Results: LAD recanalization (100% stenting) was successful in all pts. No dif-
ference was observed in CK peak levels between AO group (3330±2165 IU/l)
and control group (3648±2547 IU/l). However, AO group showed a 5.28±2.9
hrs shorter time to peak CK release (p=0.002) and a shorter CK half-life pe-
riod (24.9±9 vs. 30.5±5.6 hrs, p=0.002) compared to the control group. Fur-
thermore, AO group had more significant reduction of ST-segment elevation
immediately after LAD recanalization (3.6±1.6 mm vs. 2.5±1.8mm, p=0.02).
Compared to baseline values, a significant mean relative improvement of LV
function (%EF) at 24 hrs, 7 days and 6 months was observed only in AO pts
(AO: 5%, 16.7% and 18.3%, respectively) while control pts did not show any
significant change (2.4%, 4.5% and 2.5%, respectively).
Conclusion: After successful primary PCI, cardiac enzyme kinetic and ST-
segment evolutionary changes in AO treated pts suggest faster and more com-
plete microvascular reperfusion. This may explain the better LV function recov-
ery in AO treated pts compared to controls.

P1607 Early dobutamine echocardiography predicts clinical
outcome and improvement in left-ventricular function
in patients with acute myocardial infarction treated
with primary angioplasty

A. Tomaszuk-Kazberuk 1 , W.J. Musial 1, J. Korecki 1, S. Dobrzycki 2.
1University Hospital, Department of Cardiology, Bialystok, Poland; 2University
Hospital, Department of Invasive Cardiology, Bialystok, Poland

Background: Dysfunction of left ventricular contractility after primary coronary
angioplasty (pPTCA) for acute myocardial infarction (AMI) may be reversible.
Both reversible and irreversible injury may be manifested by regional wall mo-
tion abnormalities. Improved wall thickening after dobutamine infusion can iden-
tify reversibly injured segments. The accuracy of early dobutamine echocardio-
graphy (DE) after successfully treated AMI with pPTCA is still unclear. Patients
who respond to early DE may have potentially better chance for left ventricular
function improvement and possibly better clinical outcome.
Aim: The objective of the study was to assess whether early DE can predict
spontaneous functional recovery in patients treated successfully with pPTCA
for AMI and whether responders to DE have better clinical outcome than non-
responders.
Methods: DE (5 and 10 ug/kg/min) was performed in 110 consecutive pa-
tients (61±10 years, 34 women) 4±1 days after first AMI successfully treated
with pPTCA (Thrombolysis in Myocardial Infarction flow grade 3, residual
stenosis<30%). Left ventricular ejection fraction (LVEF) and wall motion index
(WMI) were the main echocardiographic parameters measured (16 segment
model). Reversible myocardial dysfunction was indicated by increase of con-
tractility in at least two segments. All the patients underwent clinical assess-
ment and two-dimentional echocardiography at 3 and 6 months.
Results: In DE responders (74 pts) LVEF increased significantly from 40%±9%
at baseline to 49%±10% at 6 months (p<0,001), whereas improvement found
in non-responders (36 pts) was insignificant (from 38%±10% at baseline to
39%±9% at 6 months, p=0.6). Recovery of contractility was more frequently
observed in hypokinetic then in akinetic segments (p<0.01). Non-responders to
DE had higher incidence of death (3/34 (9%) vs 0/76 (0%), p=0.0086), reinfarc-
tion (5/34 (14.7%) vs 2/76 (2.6%), p=0.28) and subsequent revascularization
(4/34 (11.8%) vs 3/76 (3.9%) p=0.12). The incidence of combined end-point
(death, reinfarction and revascularization) was significantly lower in the group
of responders to early DE (p=0.03).
Conclusions: These data indicate that early DE can precisely predict sponta-
neous functional recovery and the extend of irreversibly damaged myocardium
in patients with AMI in whom anterograde flow is fully restored. Furthermore
positive response do early DE is associated with significantly better clinical
outcome and prognosis.
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P1608 Early assessment of coronary flow reserve by
transthoracic Doppler echocardiography predicts late
remodelling in reperfused anterior myocardial
infarction

F. Rigo 1, G. Zuin 1, ZS. Varga 2, F. Di Pede 1, G. Grassi 1 , G. Turiano 1,
P. Milosevich 1, E. Picano 3. 1Umberto I° Hospital, Cardiology Dept, Mestre,
Italy; 2CNR, Institute of Clinical Physiology, Pisa, Italy; 3CNR, Institute of
Clinical Physiology, Pisa, Italy

Aim: To assess the effects of coronary flow reserve (CFR) in predicting late left
ventricular remodeling in patients with reperfused acute anterior myocardial
infarction.
Methods: 31 patients (age 58±13 years, 21 males) admitted with acute ante-
rior myocardial infarction underwent primary angioplasty of the infarct- related
vessel. On the first day after infarction, all underwent adenosine (0,140 mcg/kg
x 3 m’) or Dipyridamole (up to 0.84 mg/kg over 6’) stress echo and CFR eval-
uation of left anterior descending artery by transthoracic Doppler. A CFR <2
was considered abnormal. All patients had resting 2D echo at 1,3,6 months
for assessment of left ventricular ejection fraction, wall motion score index and
end-systolic volume (ESV).
Results: CFR could be successfully assessed in 31 patients (100%) and sep-
arated 2 groups, with either normal (Group 1, CFR> 2.0, n= 5) or abnormal
(Group 2, CFR < 2.0, n= 26) response. At study entry, the 2 groups had
similar values of ESV (Group 1=76±14 ml vs Group 2= 84±22 ml; p=NS),
ejection fraction (Group 1= 42 ±4% vs Group 2= 39±3%; p=ns), and wall
motion score index (Group 1= 1.7±0,3 vs Group 2= 2,0±0,2; p=ns). After 6
months, Group 1 patients showed higher ejection fraction (Group 1=53%±3%
vs Group 2=44%±7%; p=0.0001), lower wall motion score index (Group 1=
1.3±0,1 vs Group 2=1.6±0,3; p=0.001) and lower ESV(Group 1=55±11ml vs
Group 2=76±21 ml; p=0.008). A reduced CFR on day 1 after infarction pre-
dicted adverse left ventricular remodeling at 6 months (figure).

Conclusion: Early assessment of CFR by transthoracic Doppler echocardio-
graphy is feasible, safe, and useful in identifying patients at high risk of adverse
remodeling in spite of successful primary angioplasty.

P1609 Validation of the 12-lead admission electrocardiogram
in patients with acute chest pain for diagnosis of
myocardial infarction by late contrast enhanced
magnetic resonance imaging

TN. Martin 1, GS. Wagner 2, T. Steedman 1, JE. Foster 1, AT. Elliott 1,
HJ. Dargie 1, BA. Groenning 1 . 1Glasgow Cardiac MR Unit, Department of
Cardiology, Glasgow, United Kingdom; 2Duke University Medical Center,
Department of Cardiology, Durham, United States of America

Background: Non ST elevation myocardial infarction (NSTEMI) is a diagnosis
that is currently confirmed retrospectively. Current guidelines suggest that up to
6% of NSTEMI patients will have a normal presenting ECG. Contrast enhanced
magnetic resonance imaging (ceMR) is a highly sensitive and specific means
of detecting infarcted myocardium and is capable of detecting an infarct mass
of less than 2g. We hypothesised that among patients admitted to hospital with
acute chest pain, the standard 12-lead ECG on presentation is insufficient to
identify myocardium subsequently shown to be necrotic by ceMR.
Methods: 52 male and 23 female (mean (range) age=55 (25-83) years) index
hospital admissions with chest pain were consecutively recruited. Admission
ECGs were analysed by a core lab. Blood sampling for troponin I (TnI) took
place after 8-12 hours and peak values for creatine kinase (CK) and CKMB
were recorded. MR was performed at a median (range) of 69 (16-120) hrs on a
Siemens Sonata 1.5T system using a phased array chest coil. LV dimensions
were evaluated by cinematographic (TrueFISP) breath-hold sequence. ceMR
was performed 10 minutes after injection of 0.2 mmol/kg gadolinium-DTPA us-
ing a breath-hold segmented turboFLASH inversion-recovery sequence. Im-
ages were evaluated by planimetry by 2 independent and blinded observers.
Results: Of the 85 patients, 41 had evidence of myocardial infarction (MI) by
presence of late enhancement on ceMR. 20/41 (49%) received thrombolysis
(infarct mass = 37 (29) g); among these, by ECG core lab, 19 (95%) had con-
firmed ST elevation, and 1 (5%) had ST depression in keeping with a poste-
rior infarct (mean (SD) TnI=101 (102) pg/ml; CK=1594 (1365) IU/l; CKMB=138
(140) mg/ml). 21/41 (51%) did not receive thrombolysis (infarct mass = 16 (16)

g); among these, by ECG core lab, 2 (10%) had ST elevation, 9 (43%) had ST
depression, 3 (15%) had T wave inversion and 7 (33%) were classified as nor-
mal (TnI=22 (28) pg/ml, p=0.003; CK=588 (779) IU/l, p=0.007; CKMB=50 (77)
mg/ml, p=0.02). None of the patients who had no evidence of MI by ceMR had
ST-segment elevation on the presenting ECG.
Conclusion: In this study population, 33% of patients who were subsequently
diagnosed with MI by ceMR and who did not have ST-segment elevation on the
presenting ECG (by definition an NSTEMI), had a completely normal ECG at
presentation as assessed by the ECG core lab. ceMR could be useful in the
development of more accurate measures of acute ischaemic heart disease.

P1610 Cardiogenic shock in patients with acute coronary
syndromes with and without ST-segment elevation:
clinical, echocardiographical and angiographical
particularities

M. Rugina, R.O. JURCUT, A. MEREUTA, I. BOSTAN, C. MATEI, R. CIORANU,
E. APETREI. Institute of Cardiology, Cardiology Dept., Bucharest, Romania

Aim of the study: Cardiogenic shock occurs more frequently in patients with
acute myocardial infarction (AMI) with ST elevation. The characteristics of pa-
tients with non-ST elevation myocardial infarction (NSTEMI) who develop car-
diogenic shock are less well identified. Our study assessed the particularities
of patients in this setting.
Material and Methods: 626 patients (pts), mean age 65±12 years old, hos-
pitalized between june 1999 - oct 2002 in our Department with a diagnosis of
AMI. Fourty-seven pts (7.5%) developed cardiogenic shock (CS). All pts under-
went echocardiographical study within 24 hours from hospitalization, and an-
giographical study during hospitalization. The study pts were divided in: group
1 = 10 pts (21.2%) with NSTEMI, and group 2 = 37 pts (78.8%) with STEMI.
We noted during hospitalization the incidence of recurrent ischemic events and
of cardiovascular deaths.
Results: Cardiogenic shock developed in 4.6% of pts with NSTEMI as com-
pared with 9.5% of pts with STEMI (OR 0.48, p<0.001), particularly in pts with
anterior AMI (80% vs 86.4%, ns). Pts had a similar age (65.3 vs 64.5 years old,
ns) and sex distribution (80% vs 75.7% males, ns). Prior MI and angina pectoris
were more frequent in the first group (60% vs 21.6% for MI, 60% vs 40.5% for
angina, p<0.005). Left ventricular (LV) systolic function was significantly altered
in pts with NSTEMI vs STEMI (ejection fraction of 29% vs 31.4%, p=0.04), and
as well as LV diastolic function (50% vs 37%, p=0.02), with a predominence of
a restrictive pattern of the transmitral flow in pts with NSTEMI. Angiographical
findings showed significantly more extensive coronary disease in the first group
(3-vessel disease in 40% vs 18.9%, p<0.001). The time to development of CS
was significantly longer in pts with NSTEMI (69.4 h vs 42.4 h, p=0.002), and
time spent in the ICU was shorter (32.1 h vs 69.9 h, p<0.001). Interestingly, we
did not fiind differences in the rate of deaths (40% vs 43.2%, ns) and recurrent
ischemia (30% vs 29.7%, ns) between the 2 groups.
Conclusions: Pts with NSTEMI who develop CS have a lower ejection fraction,
a more altered diastolic function, more extensive coronary disease than pts with
STEMI who develop CS. The incidence of cardiovascular death and ischemic
recurrence was not different between the two groups.
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P1611 Determinants of N terminal pro-brain natriuretic
peptide levels in patients with acute myocardial
infarction and no ST-elevation

M. Zeller 1, I. L’Huillier 1, B. Collin 1, J.C. Beer 1, L. Janin-Manificat 2 ,
Y. Laurent 3 , Y. Cottin 1, JE. Wolf 1 on behalf of RICO study group. 1CHU-Dijon,
Cardiology Dept., Dijon, France; 2CH, Cardiology, Beaune, France; 3CH,
Cardiology, Semur en Auxois, France

Background: Recent studies raised the strong prognostic value of Brain Na-
triuretic Peptide (BNP) in patients with ST elevation myocardial infarction (MI).
No data are available on determinants of BNP levels in patients with non ST
segment elevation MI (NSTEMI).
Patients and Methods: RICO is a French regional survey for patients hospi-
talized with acute MI (increased in troponin level > UNL with either symptoms
of ischemia and/or typical ECG changes). From 01 March 2002 to 31 Decem-
ber 2002, all patients with NSTEMI were included in the study. The N-terminal
fragment of the BNP prohormone (Nt-proBNP) plasma level was assessed 3±1
days after symptoms onset. Continuous data were tested with linear regression
with Nt-proBNP values. Dichotomous variables were tested with regression lo-
gistic model to test for predictive value for high (i.e supra median) Nt-proBNP
level.
Results: 101 patients with NSTEMI were included in the study, with median
age 69 y, 31% female, 17% with previous MI, 25% current smoker, 50% hyper-
tension and 42% with Troponin I peak > X 10 UNL. Median Nt-proBNP level
was 136 (40-335) pmole/l. Patients with death or recurrent MI at 30 days had
higher Nt-proBNP levels than event-free patients (respectively, median 136 vs
109 pmole/l, p<0.05). We found a strong correlation in Nt-pro-BNP level with
age (r=0.349, p<0.001), LVEF (r=0.353, p<0.001), and serum creatinine level
(r=0.442, p<0.001). Univariate analysis showed that age >65 y, killip >1 on
admission, hypertension, LVEF < 50%, troponin I X 10 UNL, female and cur-
rent smoking were predictor for high Nt-proBNP levels. When matched for age
and sexe, multivariate analysis raised hypertension and LVEF > 50% as inde-
pendent predictors for high Nt-proBNP values in NSTEMI patients.
Conclusion: Our data in unselected population of NSTEMI patients indicate
that high levels of circulating Nt-proBNP levels are associated with early car-
diovascular events. Moreover, altered LVEF and hypertension are independent
predictors for high Nt-proBNP levels in this specific population.

ST-ELEVATION ACUTE MYOCARDIAL INFARCTION:
PROGNOSTIC MARKERS II

P1612 Similar cumulative 1-year mortality of ST- and
non-ST-elevation myocardial infarction in clinical
practice: results of the ACOS registry

AK. Gitt 1, R. Schiele 1, H. Wienbergen 1 , T. Heer 1, R. Zahn 1, MG. Gottwik 2,
J. Senges 1 on behalf of ACOS Study Group. 1Herzzentrum Ludwigshafen,
Cardiology Dept., Ludwigshafen/Rhein, Germany; 2Klinikum Nuernberg Sued,
Cardiology, Nuernberg, Germany

Background: Patients with ST-elevation myocardial infarction (STEMI) have a
higher inhospital mortality than patients with non-ST-elevation myocardial in-
farction (NSTEMI). Little is known about the longterm outcome of patients with
NSTEMI after the redefinition of myocardial infarction in 2000 as compared to
the longterm-outcome of STEMI.
Methods: Between June 2000 and November 2002 consecutive patients with
acute coronary syndromes (ACS) have been enrolled into the ACOS registry in
154 hospitals in Germany. We examined the hospital and longterm outcome of
patients with STEMI as compared to patients with NSTEMI in clinical practice.
Results: Out of 15954 consecutive patients with ACS, 7415 patients (46%)
presented with STEMI and 6470 patients (41%) with NSTEMI. Patients with
NSTEMI were older and more often had concomittant diseases.
Differences STEMI versus NSTEMI

Parameter STEMI (n=7415) NSTEMI (n=6470) p-value

Age (years) 65 69 <0.01
Male Gender 70.4% 65.5% <0.01
Prior MI 15.4% 26.5% <0.01
Prior PTCA 6.9% 11.9% <0.01
Prior CABG 3.6% 9.4% <0.01
Hospital Mortality 9.5% 5.8% <0.01
Additional 1-Year-Mortality 5.9% 8.2% <0.01
Cumulative 1-Year-Mortality 13.2% 11.3% <0.01

Conclusion: Patients with NSTEMI were older and more often already had
undergone coronary interventions than patients with STEMI. Hospital mortal-
ity was significantly higher for patients with STEMI as compared to NSTEMI,
whereas mortality within one year of follow-up was significantly higher for
NSTEMI than for STEMI. The cumulative 1-year-mortality (Kaplan-Meier) for
NSTEMI with 11.3% was nearly as high as for STEMI with 13.2%.

P1613 In-hospital mortality following hospital admission for
acute myocardial infarction in Switzerland: is it
related to in house cath-lab availability?

JC. Stauffer 1 , V. Stolt 2, P. Urban 3, D. Radovanovic 4, J. Keller 4,
M. Maggiorini 5 , O. Bertel 6, P. Erne 7 on behalf of AMIS investigators. 1CHUV,
Cardiology, Lausanne, Switzerland; 2Hospital Fribourg, Medecine, Fribourg,
Switzerland; 3Clinic Latour, Cardiology unit, Meyrin, Switzerland; 4Social and
Preventive Medicine, University Zurich, Zurich, Switzerland; 5Intensive care,
University hospital Zurich, Zurich, Switzerland; 6Hospital Triemli, Cardiology,
Zurich, Switzerland; 7Kanton Hospital Lucerne, Cardiology, Lucerne,
Switzerland

Background: Several randomized trials have shown significant differences in
favor of primary percutaneous coronary intervention (PCI) over thrombolysis
using a composite endpoint including mortality, reinfarction and stroke. This
analysis is designed to evaluate whether there is any impact of a cath-lab avail-
able in house (including primary PCI) on hospital mortality.
Method: From the AMIS-Plus data-base 7,861 patients admitted in 52 hospitals
(January 2000 to October 2002) over Switzerland were extracted.
Results: The characteristics of the population of patients admitted in hospital
without cath-lab (Pop 1) and with cath-lab (Pop 2) are shown in this table: Pop 2
was more often treated with reperfusion (thrombolysis + Primary PCI), and with
primary PCI. This strategy was associated with a significantly lower mortality,
but baseline characteristics such as age differed. A multivariate analysis of
mortality predictors will be available at the time of presentation.

table comparing pop 1 et pop 2

Population 1 Population 2 p value

Number of cases 3860 4001
Male 69.8% 75.5% p<0.001
Female 30.2% 24.5%
Age mean ± sd 67.6 ± 12.7 y 63.4 ± 12.9 y p<0.001
Killip class I 68.7% 73.8%
Killip class II 21.4% 17.9%
Killip class III 7.2% 5.5%
Killip class IV 2.6% 2.8%
Delay (median) 4:30 h 4:57 h p<0.016
Thrombolysis 35.4% 25.3% p<0.001
PCI primary 5.0%* 27.9% p<0.001
PCI performed 27.4%* 67.4% p<0.0001
Hospital stay (median) 10 d 8 d p<0.001
In-hospital mortality 10.6% 8.9% p<0.009

* performed at other center

Conclusion: In Swizerland, reperfusion strategies are more often used in hos-
pital with "in house" cath-lab, specifically primary PCI, and this appears to be
associated with a survival benefit.
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P1614 Left-ventricular geometry in patients with first acute
coronary syndrome

M.R. Babarskiene 1 , R. Zaliunas 2, J. Janenaite 1 , D. Luksiene 1,
B. Slapikiene 1, A. Statkeviciene 2 . 1Kaunas Medical University, Institute of
Cardiology, Kaunas, Lithuania; 2Kaunas Medical University Hospital,
Cardiological Clinic, Kaunas, Lithuania

Background: Risk of development congestive heart failure (CHF) in patients
with acute coronary syndrome (ACS) is high. Undouptedly, degree of changed
left ventricular (LV) geometry in subclinical period of the syndrome acquires
great significance in occurring CHF. Aim of the present study was to compare
prevalence of patterns of LV geometry in patients with different ACS.
Methods: Demographic, clinical, echocardiographic and coronarographic data
was analyzed in 545 patients (76,0 percent males, median age 57,3±9,3 years)
with first ACS admitted to cardiological clinic of Kaunas medical university hos-
pital. One hundred twenty eight of them were with unstable angina pectoris
(UAP), 179 – with acute myocardial infarction (MI) without Q wave and 238 –
with Q wave MI. LV geometry was assessed by relative LV wall thickness and LV
mass index. Four patterns of LV geometry were separated: normal geometry,
concentric remodelling, concentric and eccentric hypertrophy.
Results: During acute phase of ACS changed LV geometry was obtained in
81,3 percents of patients. While the older age (>65 years), arterial hyperten-
sion, Q wave MI, abnormal diastolic function (p<0,05) were more frequently
found in pts with changed geometry than with normal one, the prevalence of
other clinical variables did not differ significantly between the groups. Normal
geometry was evaluated only in 22,9 percent of patients with UAP, 21,1 percent
with non Q wave MI and 14,3 percent with Q-wave MI, (p<0,05). Concentric re-
modelling and concentric hypertrophy were most frequent findings in patients
with ACS (41,5 percent and 31,6 percent respectively), but concentric remod-
elling was more often in pts with UAP than in pts with Q wave MI (47,3 percent
and 37,3 percent, respectively p<0,05) and concentric hypertrophy in patients
with Q wave MI than in pts with UAP (38,1 percent and 25,7 percent respec-
tively, p<0,05). Eccentric hypertrophy was more frequent in patients-with Q
wave MI than with UAP (10,4 percent and 4,1 percent respectively) (p<0,05).
Conclusion: These date suggest that LV geometry is changed in most patients
even with UAP during acute phase of disease, and ACS develops on the back-
ground of different degree of LV remodelling. Investigation of LV geometry may
be perspective not only in determining risk of heart failure but also in under-
standing mechanisms of silent ischemia and electric instability of myocardium
– mediators of sudden cardiac death in patients with ischemic heart disease.

P1615 Women with a high-risk myocardial infarction have a
higher incidence of heart failure as compared to men

V. Bonarjee 1, K. Dickstein 1, S. Snapinn 2 on behalf of The OPTIMAAL trial
investigators. 1Central Hospital in Rogaland, Cardiology, Stavanger, Norway;
2Merck Research Laboratories, West Point. PA, United States of America

Background: Numerous studies have reported substantial gender-related dif-
ferences in patients with coronary heart disease. The OPTIMAAL trial included
patients with a high-risk acute myocardial infarction (AMI), and randomized
them within 10 days to treatment with either losartan or captopril. High-risk
AMI was defined as an AMI with additional criteria as follows; new anterior
Q-waves, re-infarction with pathological Q waves in the anterior wall, and/or ev-
idence of heart failure, defined as the need of diuretic or intravenous vasodilator
treatment, presence of pulmonary rales or radiographic evidence of pulmonary
congestion. The aim of this analysis was to look at gender-related differences
in signs and symptoms, according to which patients were included to the trial.
Results: A total of 5477 patients, 1575 (28.8%) women and 3902 (71.2%) men
were randomized at 329 different centres in seven western European countries.
Table 1 presents the main results. It should be noted that many patients fulfilled
> 1 inclusion criteria.
Table 1

Inclusion criteria Women Men P value

Any heart failure criteria 1353 (85.9%) 3064 (78.5%) <0.0001
Diuretic/vasodilator treatment 1135 (72.1%) 2347 (60.1%) <0.0001
Pulmonary rales 996 (63.2%) 2099(53.8%) <0.0001
Pulmonary congestion 629 (39.9%) 1283 (32.9%) <0.0001
New or old anterior Q waves 816 (51.8%) 2380 (61.0%) <0.0001

Conclusion: Among patient suffering from a high-risk AMI, women present
with a higher incidence of heart failure symptoms, despite the fact that men
present with a higher incidence of anterior Q wave myocardial infarction.

P1616 Acute myocardial infarction with normal coronary
arteries: risk profile and prognosis

S. Amorim, R. Rodrigues, D. Magalhães, V. Araújo, JC. Silva, M. Garcia,
M. Campos, MJ. Maciel. Hospital São João, Cardiology, Porto, Portugal

Introduction: Although acute myocardial infarction (AMI) is usually caused by
a sudden thrombotic occlusion of a coronary artery at the site of a fissured
atherosclerotic plaque, myocardial infarction with normal epicardical coronary
arteries have been documented. The possible mechanisms are coronary va-
sospasm, thrombosis with spontaneous reperfusion, coronary embolism, co-
caine abuse, hipercoagulable states, coronary trauma, but in most cases the
ethiology is unknown.
To improve the understanding of this clinical entity, we studied patients (pts)
admitted with AMI and normal coronary angiography (AMI-NC) and we evaluate
its coronary risks factors and signs of prognosis.
Methods: In 60 consecutive pts with AMI-NC we found some possible causes:
coronary artery vasospasm (5 pts), prothrombotic state (4 pts) and cocaine use
(2 pts). In the remaining 49 pts we didn’t detect any obvious aetiology and this
group was compared with a group of 45 consecutive pts with AMI and one-
vessel disease (stenosis >50%) (AMI-CD).
Results: The pts with AMI-NC were more often females (44.9% vs. 20.0%,
p<0.01), younger than the group with AMI-CD (55±12 vs. 67±12 years,
p=0.02). Male age was similar (49±14 vs. 51±12 years, p=0.51) between
groups. Pts with AMI-NC, compared with those with AMI-CD, had no coronary
risk factors (CRF) (20.4% vs. 4.4; p=0.02) or had only one CRF (36.7% vs.
22.2%; p=0.03): smoking in 41% and hypertension in 41%. Although they are
not established causes, 5 cases of AMI-NC were related to the use of oral con-
traceptives (23% of women), 4 cases of milking of coronary artery and 2 cases
of thrombi without visible atherosclerotic plaque.
In AMI-NC group we found more AMI’s without ST segment elevation (57.1%
vs. 24.4%; p<0.01), less elevation of peak CK/CK-MB (medians: 415/35 vs.
1761/118 U/l; p<0.01), less elevation of peak troponin I (median: 13.2 vs. 37.9
ng/ml; p<0.01), higher evolution of symptoms (median: 7 vs. 2 hours; p<0.01),
less direct catheterization (16.3% vs. 60.0%; p<0.01).
Pts with AMI-NC had better global systolic left ventricular function (ejection
fraction>40%= 91.8% vs. 75.6%; p=0.03), less intercurrences, mechanical or
electrical complications (6.1% vs 22.2%; p=0.02) and inferior hospital stay
(7.1±4.9 vs. 10.1±5.0 days; p<0.01) than pts with AMI-CD.
Conclusion: AMI-NC has a distinct risk profile from AMI-DC, appearing in
young women, probably unrelated to classic CRF and with more favourable
prognostic markers.

P1617 Arterial hypertension doesnt worse the in-hospital
outcome of patients with acute myocardial infarction.
A case-control study

MG. Abrignani 1 , GB. Biondo 1, A. Di Girolamo 1 , G. Coppola 2, G. Novo 2,
A. Braschi 1 , GB. Braschi 2, S. Novo 3. 1Hospital S. Antonio Abate, Division of
Cardiology, Trapani, Italy; 2Chair of Cardiovascular Diseases, Internal
Medicine and Geriatrics, Palermo, Italy; 3University Hospital, Internal Medicine
and Geriatrics Dept., Palermo, Italy

Purpose: it is not well established if arterial hypertension influence the in-
hospital complications and outcome of patients with acute myocardial infarc-
tion (AMI). The purpose of this study was to investigate clinical patterns, risk
factors, and in-hospital complications in HT patients with AMI vs NT ones.
Methods: we analysed the in-hospital clinical outcome (fatal and non fatal com-
plications) of 1582 patients with AMI, 791 hypertensives (HT), 433 males and
358 females, mean age 69.1 ± 9.3 years and 791 normotensives (NT) matched
for sex and age, as control group.
Results: No significant difference was found between NT and HT, as concerns
as the site of AMI, anterior or inferior. ST segment depression at ECG (48.7
vs 32.1%) and non-Q wave AMI (73.5 vs 37.8%), were more common in HT
(p < 0.01). HT showed more frequently a previous AMI (32.1 vs 23.5%), dia-
betes (7.8 vs 5.2%), dislipidemia (33.3 vs 21.8%), renal failure (4.4 vs 1.2%),
PAD (2.7 vs 1.1%), CVD (3.9 vs 1.6%) and COLD (8.6 vs 4.4%). HT showed
a significantly higher prevalence of post-AMI angina (9.9 vs 7.6%, p < 0.05),
silent myocardial ischemia (1.4 vs 0.6%, p < 0.01), paroxysmal atrial fibrilla-
tion (7.1 vs 3.8%, p < 0.01) and a significantly lower prevalence of cardiogenic
shock (2.9 vs 8.6%, p < 0.01), A-V block (3.3 vs 5.1%, p < 0.05) and VT or VF
(3.2 vs 4.5%, p < 0.05). No significant difference was found in LV failure, re-
infarction, endo-ventricular thrombosis, pericarditis or concomitant stroke be-
tween the groups. Mortality was higher in patients with anterior vs inferior AMI,
both NT (16.38% vs 9.65%, p=0.023) or HT (7.17% vs 2.78%, p=0.013). Mor-
tality was also increased in all-NT with AMI (anterior or inferior), in compari-
son with HT (13.65% vs 5.18%, p=0001), as well as in patients with anterior
AMI (NT=16.38% vs HT=7.17%, p=0.0001) or with inferior AMI (NT=9.65% vs
HT=2.78%, p=0.0001).
Conclusions: HT patients with AMI, when excluding confounding factors such
as sex and age, had a better in-hospital outcome than NT, perhaps due to a
less extension of the infarction area and other pathophysiological mechanism
such as a greater development of collateral circulation.
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P1618 The serum cardiac sarcoplasmic Ca-ATPase
immunoassessment: a new diagnostic marker of
acute myocardial infarction

S. Syrbu, M. Popovici, V. Kobets, V. Ivanov, I. Popovici, L. Ciobanu. Institute of
Cardiology, Kishinau, Moldova, Republic of

The detection of cardiac proteins in blood after non-reversible ischemic episode
is the most specific and sensitive indicator of acute myocardial necrosis. Sar-
coendoplasmic reticulum Ca-ATP-ases (SERCAs) are encoded by three dif-
ferent genes and additional alternative splicing in tissue and developmentally
regulated manner generates multiple isoformes. SERCA1a and SERCA1b are
found in fast-twitch adult and neonatal skeletal muscles, SERCA2a in cardiac
and slow-twitch skeletal muscles, and SERCA2b and 3a-e in a variety of non-
muscle tissues.
We developed a sensitive capture ELISA to detect SRCA2a levels in serum
using specific monoclonal antibodies raised against cardiac Ca-ATPase from
canine myocardium. The assay displayed good linearity up to 50 ng/ml of Ca-
ATPase protein added into normal plasma.
15 patients with acute myocardial infarction (AMI) were tested by this method
in addition to standard determination of serum Troponin-T and CK-MB. No de-
tectible levels of Ca-ATPase were found in 20 control subjects or in 5 patients
with known coronary artery disease. In patients with AMI serum Ca-ATPase
was elevated within 4 to 6 hours, reached a mean pick level of 2,6 ng/ml (range
from 0,8 to 9,0 ng/ml) at 8 to 12 hours. In contrast to Troponin-T, the Ca-ATPase
remained elevated only for up to 72 hours. This relatively rapid serum clearance
of Ca-ATPase permitted to detect re-infarction in one patient during subsequent
blood sample collection-second pick elevation.
Immunoassay of cardiac Ca-ATP-ase is a sensitive and specific diagnostic aid
in the detection of irreversible myocardial damage/necrosis.

P1619 Hyperplasia, degranulation and regranulation of mast
cells from the intima of human aorta and pulmonary
artery in acute myocardial infarction

V.S. Zhdanov, I.P. Drobkova, P.V. Chumachenko, N.M. Cherpachenko.
Cardiology Reserach Center, Pathology, Moscow, Russian Federation

Purpose: To study the reactions of intimal mast cells (MC) from human aorta
and pulmonary artery in acute myocardial infarction.
Methods: The morphofunctional state of aortic and pulmonary artery intimal
MC has been studied in acute cardiovascular insufficiency related to myocar-
dial infarction. The material was collected from 44 men died of acute myocar-
dial infarction at the age of 42-73 years. The cells were examined using intimal
film preparations and transverse sections of aorta and pulmonary artery. The
density of MC, number of degranulating MC and MC polymorphism were eval-
uated. Practically healthy people died from different unnatural causes served
as a control group. Lymphocytes (CD-3, 4, 45) and monocytes (CD-68) were
typified in 10 cases.
Results: Pronounced hyperplasia of MC (44.0 vs. 9.6 MC/mm2 in the con-
trol group), considerable increase in the number of degranulating MC (36.9 vs.
4.0% in the control group) and pronounced polymorphism were detected in the
aortic intima of all patients with myocardial infarction. The same although less
pronounced changers occurred in the pulmonary artery intima. The increase
in the number of intimal MC coincided with increased content of T cells and
monocytes. In polymorphous MC the processes of irregular degranulation and
regranulation were observed.
Conclusion: Hyperplasia, high level of degranulation and pronounced polymo-
prhism of intimal MC are typical of acute cardiac insufficiency related to myocar-
dial infarction. These changes in the population of aortic and pulmonary artery
MC are regarded as a reaction aimed at stabilizing circulation in myocardial
infarction.

ST-ELEVATION ACUTE MYOCARDIAL INFARCTION:
PROGNOSTIC MARKERS III

P1620 The prognostic significance of hyponatremia in acute
ST-elevation myocardial infarction

A. Goldberg, H. Hammerman, A. Zdorovyak, S. Petcherski, M. Kapeliovich,
W. Markiewicz, D. Aronson. Rambam Medical Center, Cardiology, Haifa, Israel

Introduction: Hyponatremia (HNa) is a common electrolyte disorder among
hospitalized patients and is associated with adverse prognosis. The prognostic
value of HNa in heart failure is well established. However, data on the preva-
lence and prognostic significance of hyponatremia in the setting of acute my-
ocardial infarction is sparse.
Methods: We studied 699 consecutive patients (pts) (age 60 ± 12) presenting
with acute ST-elevation myocardial infarction (STEMI). Plasma sodium concen-
trations (PNa) were obtained on admission and at 24-h, 48-h, and 72-h. Mul-
tivariate Cox proportional hazard analyses were performed to determine the
relation between hyponatremia and 30-day mortality adjusting for age, sex, di-

abetes, hypertension, smoking, Killip class, peak CK, ejection fraction, anterior
infarction, use of diuretics, and reperfusion therapy.
Results: HNa, defined as PNa <135 mmol/L at any time during the first 72-h
of hospital stay developed in 273 (39%) pts. PNa decreased to 130 mmol/L or
less in 61 (8.7%) of pts (lowest PNa 119 mEq/L). Although pts receiving di-
uretics developed HNa more commonly compared to pts who were not (55.6%
vs 34.8%, P < 0.0001), the majority of pts (71%) who developed hyponatremia
were not receiving diuretics. Kaplan-Meyer curves indicated that pts who devel-
oped HNa were at increased risk of 30-day mortality (Figure). In a multivariate
Cox regression analysis HNa remained independently associated with 30-day
mortality (RR 3.5, 95% CI 1.8-6.6, P = 0.002). Both Killip class and ejection
fraction showed lower adjusted risk estimates than HNa with regard to 30-day
mortality.

Kaplan-Meier survival curve.

Conclusion: Early development of HNa during STEMI is a strong independent
predictor of 30-day mortality. PNa may serve as a simple marker to identify pts
at high risk.

P1621 Are the Framingham and PROCAM coronary heart
disease risk functions applicable to different
European populations? The PRIME Study

J.P. Empana 1, P. Ducimetiere 1, D. Arveiler 2, J. Ferrieres 3, A. Evans 4,
PH. Amouyel 5, J. Dallongeville 5 on behalf of The PRIME Study Group.
1INSERM, U258, VILLEJUIF, France; 2Medical School of Strasbourg,
Strasbourg MONICA Project, Strasbourg, France; 3INSERM U 558, Toulouse
MONICA Project, Toulouse, France; 4Queen’s University of Belfast, Belfast
MONICA Project, Belfast, Ireland; 5INSERM U 508, Lille MONICA Project,
Lille, France

Purpose Our aim was to assess whether the Framingham and PROCAM risk
functions were applicable to men in Belfast and France.
Methods We performed an external validation study within the PRIME
(Prospective Epidemiological Study of Myocardial Infarction) cohort study. This
cohort comprised
men recruited by the WHO MONICA centres in Belfast (2399) and France
(7359) who were aged 50 to 59 y, free of CHD at baseline (1991 to 1993) and
followed over 5 years for CHD events (coronary death, myocardial infarction,
angina pectoris). We compared the relative risks of CHD associated with the
classic risk factors in PRIME with those in Framingham and PROCAM cohorts.
We then compared the number of predicted and observed 5-year CHD events
(calibration). Finally, we estimated the ability of the risk functions to separate
high risk from low risk subjects (discrimination).
Results The relative risk of CHD calculated for the various factors in the PRIME
population were not statistically different from those published in the Framing-
ham and PROCAM risk functions. The number of CHD events predicted by
these risk functions however clearly overestimated those observed in Belfast
and France. The two risk functions had a similar ability to separate high risk
from low risk subjects in Belfast and France (c-statistic range:0.64-0.68).
Conclusion The Framingham and PROCAM risk functions should not be used
to estimate the absolute CHD risk of middle-aged men in Belfast and France
without any CHD history because of a clear overestimation. Specific population
risk functions are needed.
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P1622 Treatment of reinfarction is associated with 30-day
survival- regional geographic variations in treatment
and outcomes following reinfarction in the HERO-2
trial

J.J. Edmond 1, JK. French 1, P.E. Aylward 2, R.A. Stewart 1 , B.F. Williams 1,
R. O’Connell 3, J. Simes 3, H.D. White 1. 1Green Lane Hospital, Dept. of
Cardiology, Auckland, New Zealand; 2Flinders Medical Centre, Adelaide,
Australia; 3University of Sydney, NHMRC Clinical Trials Centre, Sydney,
Australia

Purpose: Reinfarction (reMI) is associated with worse outcomes following fibri-
nolytic therapy. Readministration of fibrinolytic therapy and/or revascularisation
procedures following reMI have been associated with better outcomes.
Methods: In the HERO-2 trial, reMI was adjudicated by a Clinical Endpoints
Committee (CEC) according to pre-defined criteria: a) <18 hours (≥30min
chest pain and ≥1mV ST elevation in 2 leads), b) >18 hours (CK level >2x
upper limit of normal (ULN)or CKMB >ULN and >50% above prior baseline),
c) with percutaneous intervention (PCI) (CK or CKMB levels >3x ULN) or d)
surgical revascularisation (CABG) (CK or CKMB levels >5x ULN); also in b-d
new LBBB or new Q waves. We examined these and associated clinical data
sent to the CEC to determine associations between treatment of reMI (fibri-
nolytic therapy or revascularisation in under 12 hours) and 30-day mortality in
patients with confirmed reMI.
Results: Of 17073 patients enrolled, 772 were referred to the CEC, of whom
552 had reMI confirmed. After reMI (compared to patients without reMI), mor-
tality within 30 days of randomisation was increased (24% vs 10%, p<0.001).
30-day mortality was 15% in Western Countries, 29% in South America, 27% in
Eastern Europe, 27% in Russia, 20% Asia (p=0.12). Patients in Western Coun-
tries (n=112) more frequently received further fibrinolysis or revascularisation
compared to patients from non-Western Countries (n=440) (32.1% and 18.8%
vs 6.1% and 6.1%, p<0.001). On multivariate analysis, geographic region was
significant after adjustment for baseline risk factors, treatment of reMI and time
to reMI (p=0.03). Following reMI, mortality was 20% in patients readministered
fibrinolytic therapy (Hazard Ration (HR) 0.70 (95%CI 0.39-1.23)), 9% in those
who had revascularisation (HR 0.31 (95%CI 0.11-0.83)) and 27% with conser-
vative management (p=0.02). The difference in hazard between revascularisa-
tion and further fibrinolytic therapy was not significant (p=0.12). After exclusion
of deaths within 12 hours of reMI, and after adjustment for other significant
predictors of death following reMI (age, time to reMI and Killip class at entry)
revascularisation was still associated with a lower risk of mortality (p=0.02),
whereas readministration of fibrinolytic therapy was not.
Conclusion: ReMI, which varied according to geographic region, was asso-
ciated with a significantly higher mortality within 30 days of randomisation.
Revascularisation <12 hours in patients with reMI was associated with lower
mortality, although readministration of fibrinolytic therapy was not.

P1623 Validation of the RECPAM in-hospital risk score after
acute myocardial infarction myocardial infarction:
follow-up of 537 patients

E. Apetrei, M. Rugina, R.O. Jurcut, A. Mereuta, C. Gheorghe, C. Matei,
I. Bostan, M. Mihaila. Institute of Cardiology, Cardiology Dept., Bucharest,
Romania

Aim of the study: In order to introduce in our practice new methods of prog-
nostic stratification of acute myocardial infarction (AMI) patients, we assessed
the usefulness of the RECPAM (recursive partitioning and amalgamation) risk
stratification algorithm (Fresco et al, Am Heart J 1999) on a population of 820
patients with AMI.
Material and Methods: 537 patients (pts), 386 males (72%), mean age = 61.5
± 12.7 years old, admitted in our department with AMI between Jan 2000 -
Dec 2002. We classified all pts on the basis of RECPAM algorithm, from class
1 (most severe prognosis) to class 6 (best prognosis), and we assessed in-
hospital outcome with regard not only to in-hospital mortality (as in the main
study), but also to hemodynamic and arrhythmic complications.
Results: Patients were divided in the 6 RECPAM classes, and in-hospital mor-
tality, heart failure, arrhythmias, stroke showed significant differences between
the 6 classes (see table).

RECPAM class 1 2 3 4 5 6

No pts (%) 162 48 80 122 43 82
In-hospital mortality (%) 40 (25%) 12 (25%) 4 (5%) 7 (5%) 1 (2.3%) 1 (0.01%)
OR mortality 4.1 2.19 1.81 0.59 0.23 0.11

(95% CI) (2.4-6.7) (0.1-4.8) (0.6-4.8) (0.2-1.3) (0.03-1.7) (0.01-0.8)
Reinfarction (%) 28 (30%) 7 (14.5%) 5 (6.2%) 11 (9%) 5 (1.1%) 6 (7.3%)
Ventricular arrhythmias 15 (16.1%) 0 (0%) 5 (5.7%) 8 (6.4%) 3 (6.9%) 5 (5.9%)
Stroke 0 0 0 1 0 0

Conclusions: The RECPAM risk stratification algorithm is a useful tool in as-
sessing short-term (in-hospital) risk with regard not only to mortality, but also
to reinfarction and ventricular arrhythmias in pts hospitalized with AMI.

P1624 Different outcomes in patients with ST-elevation
myocardial infarction among countries with different
gross national income

A. Orlandini 1 , K. Pieper 2, P. Armstrong 3 , F. Van de Werf 4, H. White 5,
J. Simes 6, K. Lee 2, E. Paolasso 1 on behalf of ECLA collaborative group and
VIGOUR group. 1Rosario, Argentina; 2Durham, United States of America;
3Edmonton, Canada; 4Leuven, Belgium; 5Auckland, New Zealand;
6Camperdown, Australia

Purpose: Recent studies have reported differing outcomes in patients with
acute coronary syndromes between developed and developing countries. The
purpose of this study was to compare the 30-day mortality rate in ST Elevation
Myocardial Infarction (STEMI) among countries with different Gross National
Income (GNI).
Methods: A retrospective analysis of the databases of five trials that included
50,310 patients with STEMI from 53 countries in the five continents (COBALT
7,169, GIK-II 2,931, HERO-II 17,089, ASSENT-II 17,005 and ASSENT-III 6,116
patients) was performed. These countries were classified in 3 groups according
to the world bank GNI categorization: low (less than U$S 2,900), medium (be-
tween U$S 2,900 and 9,000) and high (more than U$S 9,000). Baseline char-
acteristics, in-hospital treatment, in-hospital procedures and 30-day mortality
were assessed in each group. The GUSTO risk model and a logistic regression
model that takes into account the GNI were used to calculate the expected
mortality rate and to compare it with the observed mortality rate.
Results: see table

GNI group 30-day mortality (%) 95% CI

Low Predicted (GUSTO model) 10,10 9,85-10,35
Predicted (GNI model) 9,97 9,87-10,07
Observed 12,20

Medium Predicted (GUSTO model) 7,60 7,41-7,80
Predicted (GNI model) 10,02 9,92-10,13
Observed 9,60

High Predicted (GUSTO model) 7,46 7,33-7,54
Predicted (GNI model) 6,52 6,44-6,59
Observed 6,16

Conclusions: The observed mortality rate was inversely correlated with the
GNI. Baseline characteristics of the population partially explain this difference.
The logistic regression model including the GNI estimates mortality rate better
than the GUSTO risk model. This variable should be considered in predictive
models for STEMI.

P1625 Reinfarction as a complication of acute myocardial
infarction in the PRIMVAC registry. Clinical profile and
determinant factors

J. Valencia 1, A. Cabadés 2, J. Cebrián 2, M. Ahumada 1, E. Payá 1, F. Sogorb 1,
I. Echanove 3, F. Colomina 4 on behalf of PRIMVAC Registry investigators..
1Hospital General de Alicante, Cardiología, Alicante; 2Hospital "La Fe".,
Unidad Coronaria., Valencia; 3Hospital General, Unidad coronaria, Valencia;
4Hospital San Juan, Unidad coronaria, Alicante, Spain

There are few studies about characteristics and determinants of reinfarction in
patients with acute myocardial infarction during their stay in coronary units.
Objective: To identify the incidence of reinfarction, its prognosis and the pre-
dictors of reinfarction in coronary units in the PRIMVAC registry. Methods: All
myocardial infarctions admitted in 17 hospitals with coronary units in the Comu-
nidad Valenciana region(Spain) in the period January 1995- December 2000
were included. After determining reinfarction incidence, bivariate analysis (cat-
egorical variables: Chi-square test) and multivariate analysis (with logistic re-
gression spreaded out at intervals) were performed. Several clinical and thera-
peutic variables entered into the analysis. Only significant differences are cited.
Results: The number of patients admitted with myocardial infarction was 12071
(median age 65.5 years, 24.3% female gender). Incidence of reinfarction in
PRIMVAC registry was 2.8%(344 cases). Overall mortality among patients with
reinfarction was 37.8% vs 12.6% in no reinfarction patients with a higher rate
of electrical and mechanichal complications in the first group. Median age
was greater in the reinfarction group (69.5 years) than in the no reinfarction
group(65.4 years). Reinfarction was more prevalent in women (4.1%) than it
was in men (2.5%), more in patients with positive coronary history(4.2%) than
in patients without it(2.5%), more in no smokers(3.4%) than in smokers (1.9%)
and more in diabetic patients(4.1%) than in no diabetic ones(2.4%). Reinfarc-
tion was also more prevalent in patients who underwent to thrombolysis (3.1%)
than in patients who did not receive thrombolytic therapy (2.5%). Statistically
significant differences were not found between Q-wave and non Q-wave infarc-
tion. Neither differences were found with hypertension, hypercholesterolemia
and infarction location. Multivariate analysis showed these factors as indepen-
dent determinants for reinfarction appearance: age (OR: 1.02), female gender
(OR: 1.27), positive coronary history (OR: 1.82), and diabetes (OR: 1.37).
Conclusions: Reinfarction implies a very high morbidity and mortality. Some
clinical data at admission allow to identify a higher risk profile for developing
this complication after myocardial infarction.
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P1626 Effect of preinfarction angina pectoris on outcome in
patients with acute myocardial infarction treated with
primary angioplasty: data from the acute myocardial
infarction Florence registry

E. Buiatti 1, D. Balzi 2, A. Barchielli 2 , N. Carrabba 3 , G.M. Santoro 3,
M.C. Landini 4 , N. Marchionni 3 , M. Torri 5. 1Tuscany Health Agency, Florence,
Italy; 2Tuscany Health Agency, Florence, Italy; 3Careggi Hospital, Florence,
Italy; 4Santa Naria Nuova Hospital, Florence, Italy; 5Santa Maria Annunziata
Hospital, Florence, Italy

Background: Preinfarction angina (PA) is associated with better clinical out-
come in patients with acute myocardial infarction (AMI) who receive intravenous
thrombolysis. The protective effect of PA has not been yet proved in patients
with AMI treated with primary percutaneous coronary intervention (PCI).
Methods: We analyzed the data of AMI Florence Registry which is a prospec-
tive observational registry including all the Florence area residents who expe-
rienced AMI from March 1, 2000 to February 28, 2001 and were admitted to
hospital within 24 hours from symptom onset. Of the 920 patients enrolled, 459
(50%) were treated with primary PCI. Out of these patients, 90 (20%)had PA
within 4 weeks before AMI (group 1), and 369 (80%) had not (Group 2).
Results: According to univariate analysis, no difference between the 2 groups
was observed regarding age, sex, habit of smoking, diabetes, hypertension,
hypercolesterolemia, previous heart failure, Killip class >1 and anterior location
of AMI. Peak creatine kinase was similar in the two groups (group 1: 2081 ±
1601 U/l vs group 2: 2388 ± 2206 U/l, p=.22). During PCI stent use was similar
in the two groups (group 1: 94.4% vs group 2: 97%, p=.23), while glycoprotein
IIb/IIIa inhibitors were used more frequently in group 1 (70% vs 58.3%, p=.041).
However, TIMI grade 3 flow was restored in the same proportion of patients
(group 1: 94.4% vs group 2: 93.8%, p=.31). At discharge a similar rate of left
ventricular (LV) systolic dysfunction (LV ejection fraction <50%) was found in
the two groups (group 1: 40% vs group 2: 38.2%). At univariate analysis a
lower in-hospital and 1-year mortality was observed in group 1, although the
difference was not significant (in hospital: 3.3% vs 7.6%, p=.15, and 1 year:
7.8% vs 13.8%, p=.12). Cox regression analysis did not confirm a significant
protective effect of PA for in-hospital (HR 0.58, 95% CI 0.15 to 2.25) and 1-year
mortality (HR 0.74, 95% CI 0.33 to 1.65).
Conclusions: Our data suggest that PA does not have a protective effect on
the outcome of patients with AMI treated with primary PCI.

P1627 Does infarct size measured by creatine kinase-MB
predict clinical outcomes after fibrinolysis and
primary percutaneous coronary intervention?

K.W. Mahaffey 1 , P. Armstrong 2 , JS. Hochman 3, JC. Nicolau 4, W. Ruzyllo 5,
CF. Mojcik 6, T. Filloon 7, CB. Granger 8 on behalf of CARDINAL Investigators.
1Duke Clinical Research Institute, Durham NC, United States of America;
2University of Alberta, Edmonton, Canada; 3St. Lukes-Roosevelt Hospital,
New York, United States of America; 4University of Sao Paulo Medical School,
Sao Paulo, Brazil; 5National Institute of Cardiology, Warsaw, Poland; 6Alexion
Pharmaceuticals, Inc., Cheshire CT, United States of America; 7Procter &
Gamble Pharmaceuticals, Mason OH, United States of America; 8Duke
Clinical Research Institute, Durham NC, United States of America

Background: Myocardial infarct size has been shown to correlate with clinical
outcomes but little is known about the relationship among modes of reperfu-
sion. The CARDINAL trial is the largest contemporary dataset of serial CKMB
assessments in patients with acute ST elevation myocardial infarction treated
with reperfusion therapy.
Methods: The Complement and ReDuction of INfarct size after Angioplasty
or Lytics (CARDINAL) program included 1734 patients with acute ST-segment
elevation myocardial infarction treated with fibrinolysis (n= 920) or primary per-
cutaneous coronary intervention (n= 814) to evaluate the safety and efficacy of
pexelizumab, a novel complement inhibitor. The primary endpoint was myocar-
dial infarct size assessed by CKMB area under the curve (AUC) through 72.
For these analyses patients who died before 72 hours were excluded (n= 69)
and linear interpolation used for missing values.
Results: CKMB AUC was calculated for 1637 (94%) patients (n=857, fibrinol-
ysis; n=780, PCI). Age was similarly distributed across categories of CKMB
AUC. Median (25th, 75th) infarct sizes for fibrinolysis and PCI were (4831
(2080, 8104) and 4527 (2216, 7450), respectively). Mortality and non-fatal con-
gestive heart failure(CHF) or shock at 90 days and median (25th, 75th) QRS
score at 6 days by quintiles of CKMB AUC are shown.

Quintiles of CKMB AUC

Mortality CHF/Shock QRS Score

PCI Fibrinolysis PCI Fibrinolysis PCI Fibrinolysis

Q1 2/143 (1.4%) 6/175 (3.4%) 2/143 (1.4%) 14/175 (8.0%) 3 (1,5) 3 (1,6)
Q2 2/182 (1.1%) 6/150 (4.0%) 2/182 (1.1%) 5/150 (3.3%) 5 (3,7) 4 (2,7)
Q3 2/165 (1.2%) 6/165 (3.6%) 7/165 (4.2%) 9/165 (5.5%) 5 (4,8) 6 (4,8)
Q4 4/159 (2.5%) 8/176 (4.6%) 11/159 (6.9%) 15/176 (8.5%) 8 (5,9) 7 (4,9)
Q5 5/131 (3.8%) 17/191 (8.9%) 25/131 (19.1%) 32/191 (16.8%) 8 (6,11) 8 (5,10)

Conclusions: Death and non-fatal heart failure were more common among
patients with largest infarct sizes. However, the lack of a gradient of risk across
the lower 60% of infarct size, particularly with primary PCI, suggests a threshold
exists for determining early outcomes.

P1628 Prognostic significance of stress hyperglycemia in
non-diabetic patients with acute myocardial
infarction: a prospective study

MA. Suleiman, W. Markiewicz, M. Kapeliovich, H. Hammerman, D. Aronson.
RAMBAM Medical Center, Cardiology Dept., Haifa, Israel

Background: Several studies have suggested that high blood glucose levels
may increase the risk of death after acute myocardial infarction (AMI). How-
ever, these studies were small, retrospective, and have not adjusted for other
important determinants of prognosis.
Methods: We prospectively enrolled 398 consecutive patients (age 61 ± 13)
with AMI. Stress hyperglycemia was defined as fasting glucose > 110 mg/dL on
the first morning after admission, based on the American Diabetes Association
definition of impaired fasting glucose. Patients with known diabetes were ex-
cluded. Left ventricular ejection fraction was determined by echocardiographic
examination on day 2 or 3.
Results: Stress hyperglycemia was present in 136 (34%)of patients. At 30-
days 40 (10.0%) patients died. Kaplan-Meier survival curves indicated that pa-
tients with stress hyperglycemia were at increased risk of 30-day mortality (Fig-
ure). Adjusted 30-day mortality was evaluated using Cox proportional-hazards
model with the following covariates: age, gender, hypertension, smoking, prior
myocardial infarction, Killip class, HR > 100/min on admission, SBP < 100 mm
Hg on admission, ST-elevation infarction, presence of anterior infarction, peak
CK, ejection fraction, and use of reperfusion therapy. In a Cox’s multivariate
analysis, stress hyperglycemia was powerful independent predictor of 30-day
mortality (Relative Risk = 4.2, 95% CI 1.6-11.4, p = 0.005).

Survival curve according to FG.

Conclusion: Stress hyperglycemia in patients with acute myocardial infarction
is a strong predictor of 30-days mortality independent of infarct size and other
traditional predictors of outcome.
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P1629 Prognostic impact of sulfamide therapy in diabetic
patients with ST-elevation acute myocardial infarction
in the real world: results from the French USIC 2000
registry

P. Gueret 1 , G. Hanania 2, J.M. Lablanche 3 , J.P. Cambou 4 , D. Blanchard 5,
N. Genes 6, L. Vaur 6, N. Danchin 7 on behalf of the USIC 2000 investigators.
1CHU Mondor, Cardiologie, Créteil, France; 2Cardiologie, Aulnay sous Bois,
France; 3CHU Lille, Cardiologie, Lille, France; 4Inserm U 518, Toulouse,
France; 5Clinique St Gatien, Cardiologie, Tours, France; 6Aventis, Paris,
France; 7Cardiology Dept., Paris, France

The possible deleterious prognostic impact of sulfonylurea therapy in diabetic
patients with acute myocardial infarction (AMI) is debated. Our aim was to as-
sess the outcome of diabetic pts with ST elevation AMI, according to the use of
sulfonylureas prior to hospital admission. The nation-wide French USIC 2000
study is a registry including all pts admitted to ICUs for AMI < 48 hours from
symptom onset in November 2000. More than 80% of the ICUs in France par-
ticipated in the study. Of the 2,320 pts recruited, 485 were diabetics, among
whom 364 had ST elevation MI. Of those, 161 were on sulfamide therapy at the
time of onset of their infarct (Gr1), and 203 were not (Gr2). Group1 pts tended
to be older 70 ± 9 vs 68 ± 13 years (p=0.06). Most other baseline character-
istics, however, were comparable (Gr 1 vs Gr 2): women (35% vs 40%), BMI
> 30 (26% vs 23%), hypertension (68% vs 60%), previous MI (20% vs 20%),
previous heart failure (6% vs 5%), previous stroke (9% vs 9%), peripheral vas-
cular disease (11% vs 16%), anterior location of MI (45% vs 46%). All cardio-
vascular medications used prior to hospital admission (aspirin, beta-blockers,
calcium antagonists, ACE inhibitors, angiotensin receptor antagonists, nitrates,
and diuretics) were found in similar percentages in the 2 groups. Likewise, Killip
class on admission was similar in the 2 groups. Systemic arterial pressure on
admission was more often > 160 mm Hg in Gr 1 (29% vs 17%, p=0.006), and
pulse pressure was more often ≥ 60 mm Hg (62% vs 46%, p=0.002). Reper-
fusion therapy with either PTCA or thrombolysis was used in 43% and 45%,
respectively.
Five-day mortality was 5.0% (Gr 1) vs 12.8% (Gr 2), p=0.01. Using stepwise
logistic regression analysis, use of sulfamide therapy remained an independent
predictor of improved 5-day survival (OR for 5-day mortality: 0.39; 95% CI:
0.16-0.97, p < 0.05), while the other significant predictors were younger age,
lower Killip class, and higher pulse pressure on admission. Similar results were
observed regarding one-month mortality, as well as in patients treated with
direct PCI or thrombolysis.
Conclusion: in this large "real world" registry, there was no evidence of
increased risk in diabetic patients receiving sulfonylureas who sustained a
STEMI, compared with those not treated with sulfonylureas. This conclusion
is reinforced by the results of the multivariate analysis.

PRIMARY PERCUTANEOUS CORONARY INTERVENTION

P1630 Distal embolization during primary angioplasty:
prevalence and histopathological features

U. limbruno 1 , S. Pistolesi 2, G. Fontanini 2 , M. De Carlo 1, A. Micheli 1 ,
G. Amoroso 1, AS. Petronio 1, M. Mariani 1 . 1Cardiothoracic Dpt, Univ of Pisa,
Pisa, Italy; 2Univ. of Pisa, Oncology, Transplant Dpt, Pisa, Italy

Background: Distal embolization during primary percutaneous coronary inter-
vention (PCI) in patients with acute myocardial infarction may affect myocardial
reperfusion.The prevalence, entity, and qualitative features of this phenomenon
are yet to be elucidated.
Methods: Sixteen consecutive patients were treated by primary PCI performed
with the non-occlusive distal protection device FilterWire Ex. The embolic frag-
ments retrieved from the device filter were processed for morphometric and
histopathological analysis. Morphometric analysis was performed through the
use of a micrometric grid. Serial histological sections (5µm intervals) were
stained with hematoxylin-eosin and, Weigert stain or Alcian blue. Macrophages
were detected using the antibody direct to the macrophage colony stimulating
factor.
Results: Particles were recovered in 16 out of 16 devices. The number of parti-
cles >20µm ranged from 5 to 118 per filter (mean 38). Particles with the major
axis >500µm were 6±5 per filter with a mean major axis of 1405±690µm.
Number and size of particles recovered in 6 patients pre-treated with IIb/IIIa in-
hibitors were not significantly different from those recovered in the remaining 10
patients (number of particles: 39±37 vs 37±41, P=NS; particles >500µm: 5±4
vs 7±6, P=NS; major axis: 1933±714 vs 1088±460µm, P=NS). Histologically,
the 53% of particles were composed by platelets, red cells, and a wide network
of fibrin, which led to classification as fresh thrombus. Cellularity was widely
variable, often including polimorphonuclear cells. Macrophages and necrotic
cores in the context of the fibrin network, suggesting the presence of ongoing
thrombus organization, or plaque remnants, were present in 40% of particles.
In 10% of particles fibroblasts were observed indicating an organized throm-
bus. Alcian blue-positive mucopolysaccharidic extra-cellular matrix, indicating
the presence of plaque remnants within the embolized debris, was observed in
8% of particles. Foam cells, smooth muscle cells, cholesterol clefts, and calci-
fications were not observed.
Conclusion: Multiple, distal embolization always occurs during primary PCI,
regardless of the use of IIb/IIIa inhibitors. A significant fraction of emboli during
primary PCI is represented by plaque-containing debris and partially organized
clots, which are likely to be unresponsive to pharmacologic therapy.

P1631 Transfer for primary angioplasty in real practice.
Short-term results and predictors of mortality

MJ. Parraga 1 , R. Lopez-Palop 2 , P. Jara 1, A. Carrillo 1, A. Esquinas 1,
MD. Rodriguez 1, M. Valdes 2, G. Gonzalez-Diaz 1 . 1Hospital Morales
Meseguer, ICU, Murcia, Spain; 2Hospital Virgen de la Arrixaca, Cardiología,
Murcia, Spain

The efficacy of primary angioplasty (PA) in the treatment of acute myocardial
infarction is well established. The main limitation of this treatment is its ac-
cessibility and delay in hospitals without catheterization facilities. Most of the
information about transfer for PA is obtained from randomized trials, and data
about feasibility, results and predictors of mortality in an unselected population
are limited.
Methods: Prospective observational study by intention-to-treat analysis of in-
hospital results and predictors of mortality in consecutive patients with AMI
treated systematically with PA in a hospital located 10 kilometers of the ref-
erence catheterization laboratory. Results: Between June 2000 and Decem-
ber 2001, 138 patients were included (86% of patients admitted with AMI and
reperfusion treatment criteria). Coronariography was performed in 135 patients
(98%) and 114 (83%) underwent coronary angioplasty. Mean age 66±13 years;
28 (20%) females; anterior localization 58(42%). Median (25°-75° percentiles)
of delay since the beginning of symptoms to PA, since patient admission to
PA onset, transfer to catheterization laboratory and diagnosis to culprit vessel
aperture was 167 (125-259), 65 (54-101), 20 (15-20) and 70 (53-83) minutes
respectively. At admission 13% suffered cardiogenic shock. PA procedure was
successful in 86% of cases. Stents were deployed in 86% of the lesions and
IIb/IIIa inhibitors were administered to 61% of the patients. In-hospital mortality
was 14.5% (78% and 5% in patients with and without shock). In a multivariate
analysis including sex, age, diabetes, anterior location, PA procedure result,
shock on admission, and delay until treatment, only shock on admission and
unsuccessful PA procedure were independent predictors of in-hospital mortal-
ity.
Conclusions: PA as the election reperfusion treatment of AMI in a hospital 10
Km away of catheterization laboratory is associated to higher mortality (14.5%)
previously reported in randomized trials. Shock on admission and failed PA are
the major in-hospital predictors of mortality.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



Primary percutaneous coronary intervention 303

P1632 Benefits of primary stenting plus abciximab in
diabetic patients suffering from myocardial infarction.
Results of the STOPAMI 1 and 2 trials

J. Hausleiter 1 , A. Kastrati 1 , J. Mehilli 1, H. Schühlen 1, J. Pache 2,
J. Dirschinger 2, M. Schwaiger 3, A. Schömig 1 on behalf of STOPAMI
Investigators. 1Deutsches Herzzentrum München, München, Germany;
2Klinikum rechts der Isar, TU München, 1.Medizinische Klinik, München,
Germany; 3Klinikum rechts der Isar, TU München, Klinik für Nuklearmedizin,
München, Germany

Diabetes mellitus is an independent risk factor for mortality in patients suffering
from an acute myocardial infarction (AMI). In the STOPAMI 1 and 2 trials, we
demonstrated an improved myocardial salvage after stenting as compared to
fibrinolysis for patients with AMI. In this pre-specified subgroup analysis, the
impact of reperfusion therapy on myocardial salvage in diabetic patients was
investigated.
Methods: In the STOPAMI (Stent vs Thrombolysis for Occluded Coronary Ar-
teries in Patients with Acute Myocardial Infarction) 1 and 2 trials, 58 diabetic
patients were randomized to receive stenting plus abciximab (28 pts) or fib-
rinolysis (30 pts; alteplase alone 13 pts, alteplase with adjunctive abciximab
17 pts). Technetium-99m sestamibi scintigraphy was performed on admission
and after 7-14 days to calculate the salvage index as the proportion of the initial
perfusion defect salvaged with reperfusion therapy. Left ventricular (LV) angiog-
raphy was done after 7-14 days to quantify the extent of LV wall hypokinesis.
Results: The Figure presents the salvage index, infarct size and number of
hypokinetic chords. At 18-month follow-up, 3 (11%) of the stent and 5 (17%) of
the fibrinolysis patients died (P=.51).

Scintigraphic and angiographic results.

Conclusion: In diabetic patients with AMI, coronary stenting plus abciximab
leads to a greater degree of myocardial salvage, smaller infarct size and a
reduced extent of LV hypokinesis as compared to fibrinolysis. The favorable
results for stenting may be translated in clinical benefits, which needs to be
confirmed by larger trials.

P1633 Prevalence and prognostic value of arrhythmic
propensity after primary angioplasty for ST-segment
elevation myocardial infarction

D. Høfsten 1, K. Egstrup 1, H. Mølgaard 2 on behalf of The DANAMI-2 study
group. 1Svendborg Hospital, Department of Medicine, Svendborg, Denmark;
2Skejby Sygehus, Aarhus University Hosp, Department of Cardiology, Aarhus,
Denmark

Purpose: Arrhythmic propensity (ArrP) on ambulatory ECG monitoring (AEM)
is associated with increased mortality, when performed early after ST segment
elevation myocardial infarction (STEMI) treated with fibrinolysis. The preva-
lence and prognostic implications of ArrP after STEMI treated vith primary an-
gioplasty (PA) however remain unclear. In the present study, we compared the
prevalence and prognostic value of ArrP detected by AEM after discharge from
STEMI in patients randomised to either fibrinolysis or PA.
Methods: AEM was performed for 24 hours at discharge from hospital, and
analysed for ArrP, defined as > 20 ventricular premature beats/hour (VPB/h)
or episodes of non-sustained ventricular tachycardia (nsVT) in 1013 patients
early after STEMI randomised to either fibrinolysis (n = 502) or PA (n = 511) as
part of the DANAMI-2 study. Primary endpoint was all cause mortality during
follow-up (1-5 years; median 2.1 years).
Results: The prevalence of ArrP was not significantly different in the 2 treat-
ment groups (fibrinolysis: 16.5% vs. PA: 15.9%; p = 0.77). In fibrinolysed pa-
tients ArrP was associated with increased mortality both among patients whose
ventricular ejection fraction (EF) was ≥ 40% (12.1% vs. 2.7%; p < 0,001; RR =
5.3; CI = 1.9 - 14.2) and those with EF < 40% (33.3% vs. 12.2%; p = 0.015; RR
= 2.7; CI 1.2 - 6.2). In the PA group the detection of ArrP was associated with a
trend toward an increased mortality among patients with EF ≥ 40% (2.7% vs.
7.0%; p = 0.059; RR = 3.0; CI 0.9 - 9.5) but not among patients with EF < 40%
(9.5% vs. 12.8%; p = 0.68).
Conclusions: We conclude that the selection of an invasive treatment for
STEMI has no influence on the subsequent prevalence of ArrP as compared to
fibrinolysis. After fibrinolysis ArrP is very useful in identifying high risk patients
both with EF ≥ 40% and EF < 40% respectively. However, in patients treated
with PA, the prognostic value of ArrP is less certain, especially among patients
with EF < 40%.

P1634 Percutaneous coronary intervention in recent
myocardial infarction: similar outcome and worse
remodelling in comparison to medical treatment

C. Cafri 1, G. Asuno 2, N. Liel-Cohen 2 , H. Gilutz 2, D. Zagher 2, R. Ilia 2.
1Soroka Medical Center, Cardiology Dept., Beer Sheva, Israel; 2Soroka
Medical Center, Cardiology, Beer Sheva, Israel

Background: Old randomized clinical trials did not demonstrate benefit of rou-
tine balloon angioplasty in recent myocardial infarction patients (RMI). If that
concept is valid in the era of stent and GP IIb/IIIa antagonists it is unclear.
Aims: To compare the efficacy of medical treatment and percutaneous coro-
nary intervention (PCI) in RMI patients.
Methods: Historical prospective cohort trial of 129 asymptomatic RMI pts. with
single vessel disease selected between 5200 pts catheterized (1996-1999). 77
pts (55±11 years old, male 81%) PCI treated compared to medically treated
patients (MT): 52 pts (58±13 years old, male 79%). Baseline clinical, angio-
graphic and echocardiographic characteristics were analysed. Follow up pe-
riod: one year. Clinical end points: Death, recurrent myocardial infarction, un-
stable angina and repeated PCI rate. Echocardiographic end point: Difference
in end diastolic diameter (EDD) and end systolic diameter (ESD) between initial
and follow-up echocardiogram.
Results: No differences in baseline clinical, angiographic and echocardio-
graphic characteristics were observed. Anterior MI (52% vs 45%), LAD as cul-
prit vessel (49% vs 48%), complete occlusion (36% vs 29%), collateral circula-
tion (35% and 26%) and severe LV dysfunction (10% vs 6%) were respectively
observed in MT and PCI groups. In PCI, stent was applied in 56% and Abcix-
imab used in 22% of cases.
One year rate of death (2% vs.3%), recurrent MI (2% vs 1%), unstable angina
(13% vs. 7%), PCI (6% vs.4%) were similar for MT and PCI respectively. In
the echocardiographic follow up (718 ± 520 days) significant enlargement of
the EDD (5 ±6 mm vs 1±5 mm, p <0.013) and ESD (5±7 mm vs 1±7mm,
p<0.03) was observed in the PCI group.
Conclusions: 1) Percutaneous coronary intervention in asymptomatic patients
with recent myocardial infarction does not appear to offer clinical benefit in
comparison to medical treatment. 2) Increasing ventricular remodeling was
observed in patients treated with PCI. The meaning of this finding should be
studied prospectively in a large sample of patients.

P1635 Prognostic significance of transient myocardial
ischaemia after primary angioplasty for ST-elevation
myocardial infarction

D. Høfsten 1, K. Egstrup 1, H. Mølgaard 2 on behalf of The DANAMI-2 Study
Group. 1Svendborg Hospital, Department of Medicine, Svendborg, Denmark;
2Skejby Sygehus, Aarhus University Hosp, Department of Cardiology, Aarhus,
Denmark

Purpose: Transient myocardial ischemia (TMI) detected by ambulatory ECG
monitoring (AEM) after ST Elevation Myocardial Infarction (STEMI) is asso-
ciated with an increased risk of subsequent cardiovascular events. Previous
studies however have not investigated patients treated with primary angioplasty
(PA).
The aim of this study was to compare the prevalence and prognostic value of
TMI detected by AEM after discharge from STEMI in patients treated with either
fibrinolysis or PA.
Methods: 954 patients with electrocardiographic evidence of STEMI were ran-
domised to immediate treatment with either accelerated alteplase (n = 476)
or PA (n = 478). On the day of discharge AEM was performed for 24 hours
and analysed for ST segment deviations. Primary endpoints for this study were
death or nonfatal reinfarction within 1 year of index infarction, and death during
long term follow-up (1-5 years; median 2.1 years).
Results: The overall prevalence of TMI on AEM was 27.5%. There was no
significant difference between the 2 treatment groups (fibrinolysis: 29.8% vs.
PA: 25.1%; p = 0,10).
In the fibrinolysed group, patients with ST segment deviations showed a sig-
nificantly increased incidence of the combined endpoint of death or nonfatal
reinfarction (11.1% vs. 5.4%; p = 0.036; RR = 2.1; CI 1.04 - 4.10) and a trend
towards an increased rate of nonfatal reinfarctions (6.4% vs. 2.7%; p = 0.07; RR
= 2.36; CI 0.90 - 6.14), within the first year after index infarction. Mortality rates
among fibrinolysed patients with ST segment deviations were significantly in-
creased during long term follow-up (p < 0,001). However, in the PA group there
was no significant relationship between ST segment deviations and subsequent
cardiovascular events or death.
Conclusions: Our results confirm previous findings, showing a positive rela-
tionship between detection of TMI early after STEMI, and the risk of subse-
quent cardiovascular events in patients treated with fibrinolysis.
Despite the prevalence of ST segment deviations observed in patients treated
with PA being equal to patients receiving fibrinolytic therapy, it did not have
similar prognostic implications.
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P1636 Prehospital triage for primary angioplasty and
aborted ST-elevation myocardial infarction

E.J.P. Lamfers 1 , P. Elsman 2, T.E.H. Hooghoudt 3, A. Schut 3,
D.P. Hertzberger 3 , F. Zijlstra 2, E. Boersma 4, F.W.A. Verheugt 5 on behalf of
Canisius Wilhelmina Hospital Nijmegen The Netherlands. 1Nijmegen,
Netherlands; 2Hospital De Weezenlanden, Cardiology, Zwolle, Netherlands;
3Canisius Wilhelmina Hospital, Cardiology, Nijmegen, Netherlands; 4Thorax
Heart Center, Cardiology, Rotterdam, Netherlands; 5UMC St Radboud,
Cardiology Dept., Nijmegen, Netherlands

Background: Previous reports have shown a three times higher occurrence
of aborted ST elevation myocardial infarction in patients treated by prehospital
thrombolysis in comparison to in-hospital treatment. Prehospital infarct triage
with primary angioplasty has reduced symptom-to-balloon times considerably.
Therefore we studied the incidence of abortion of myocardial infarction with this
strategy.
Methods: A total of 545 patients were thrombolysed for acute myocardial in-
farction in the cities of Rotterdam and Nijmegen, The Netherlands, and were
compared with 236 patients treated with angioplasty after prehospital triage
in Zwolle, The Netherlands. All patients were treated with nitroglycerin s.l and
aspirin. Patients with prehospital triage for angioplasty were treated with hep-
arin before transport. Time to reperfusion is defined as symptom to balloon
time in primary angioplasty or symptom to thrombolysis time plus 90 minutes in
prehospital thrombolysis. Abortion of acute myocardial infarction is defined by
resolution of characteristic symptoms and ECG-changes, combined with a rise
of cardiac enzymes less than 2 times normal value.
Results: (Table) Basic characteristics of patientsts (age, sex, anterior infarc-
tion, diabetes, Killip at presentation) were not significantly different in both
groups. Abortion of myocardial infarction and 30-day mortality is comparable in
both groups. Time to treatment was an independent variable for the incidence
of abortion of myocardial infarction in both groups, using a stepwise regression
analysis.

Prehospital Primary p
thrombolysis (n=545) angioplasty (n=236)

Time to reperfusion, median, minutes 180 170 0.6
Aborted MI (%) 87 (16.0) 26 (11.0) 0.07
Haemorrh stroke (%) 10 (1.8) 0 0.12
30-day mortality 38 (7.0) 10 (4.2) 0.2

Conclusion: Prehospital triage for primary angioplasty results in a similar
reperfusion time as prehospital thrombolysis. The incidence of aborted my-
ocardial infarction is the same, but primary angioplasty seems to be safer.

P1637 Impact of time to reperfusion on microvascular
damage after primary coronary angioplasty for acute
myocardial infarction

T. Takahashi, Y. Hiasa, K. Yamaguchi, Y. Ohara, T. Ogata, S. Hosokawa,
K. Kishi, R. Ohtani. Tokushima Red Cross Hospital, Cardiology,
Komatsushima, Japan

Backgrounds: Previous studies have reported that time to reperfusion may be
less important with primary coronary angioplasty for acute myocardial infarction
(AMI). The aim of this study was to evaluate the impact of time to reperfusion
on microvascular damage after primary coronary angioplasty for AMI.
Methods: We studied 87 patients with a first anterior wall AMI, without cardio-
genic shock, who underwent primary coronary angioplasty within 12 h of onset.
Coronary flow velocity parameters were assessed immediately after reperfu-
sion using a Doppler guidewire. We assessed the presence of systolic flow
reversal (SFR), systolic velocity integral (SVI) and diastolic deceleration time
(DDT) as markers of microvascular damage.
Results: Reperfusion was achieved within 2 h in 11 patients (13%; early reper-
fusion group). SFR was not found in the early reperfusion group. SVI was the
highest and DDT was the longest. In addition, peak CPK was the lowest and
left ventricular ejection fraction was the highest. There were no differences in
other clinical characteristics by time to reperfusion.

CFV parameters and clinical results

<2 h 2 tp <4 h 4 to <6 h ≥6 h P
(n=11, 13%) (n=45, 52%) (n=17, 19%) (n=14, 16%) value

SFR, % 0 31 41 57 0.02
SVI, cm 4.2±2.1 1.6±2.1 0.7±2.2 0.7±2.6 0.006
DDT, sec 1076±289 530±319 538±365 597±422 0.001
Peak CPK, IU/l 2008±1103 5076±2423 5275±3041 4613±1954 0.002
LVEF at 1M % 66±8 53±11 52±15 54±14 0.03

Conclusions: Time to reperfusion, within 2 h, is important for preventing mi-
crovascular damage, which results in reduced infarct size. However, after 2 h,
microvascular damage after primary coronary angioplasty is not dependent on
time to reperfusion in patients with anterior AMI.

P1638 The degree of restored myocardial perfusion in acute
infarction influences immediate and long-term results
after primary coronary angioplasty

J. Zalewski 1, K. Zmudka 1, M. Tomala 1, M. Durak 1, T. Pawelec 1, M. Bujak 1,
C. Zorcun 1, T. Przewlocki 2. 1John Paul II Hospital, Department of
Hemodynamics, Krakow, Poland; 2Institute of Cardiology, Krakow, Poland

Introduction: Primary coronary angioplasty (PCI) permits an opening of the
infarct related artery (IRA) in acute myocardial infarction (AMI). However, in
one in four patients the restoration of epicardial coronary blood flow does not
ensure adequate perfusion of myocardial tissue.
Methods: The aim of this study was to evaluate the relation between IRA epi-
cardial blood flow grade and tissue perfusion grade and clinical course in one-
year follow-up of 434 patients (pts) (age 58.5±11.2 years) with AMI treated
by primary angioplasty (PCI). Coronary blood flow (TIMI grade) and myocar-
dial perfusion (TIMI Myocardial Perfusion Grade, TMPG) were evaluated be-
fore and after PCI. A composite clinical success after a one-year observation
was defined as freedom from death, reinfarction, urgent revascularisation and
repeated cardiovascular hospitalisation. After a one-year follow-up all pts were
classified according to NYHA scale.
Results: Before PCI TIMI–3 was observed in 3.2% of pts, TIMI-2 in 6,2% of
pts and TIMI-0/1 in 90,6% of pts. Before PCI TMPG–3 was observed in 2.1%
of pts, TMPG-2 in 3,2% of pts and TIMI-0/1 in 94,7% of pts. After PCI TIMI-3
was achieved in 86.2% of pts, TIMI-2 in 10.8% of pts. and TIMI 0/1 in 3% of pts.
After PCI TMPG-3 was achieved in 30.4% of pts, TMPG-2 in 41% of pts. and
TMPG 0/1 in 28,6% of pts. At the end of follow-up 5.6% of pts with TMPG-3 was
in NYHA 1/2 grade and 1.4% was in NYHA 3/4 grade, 6.7% of pts with TMPG-2
was in NYHA 1/2 grade and 1.7% was in NYHA 3/4 grade, 44.8% of pts with
TMPG-0/1 was in NYHA 1/2 grade and 14.9% was in NYHA 3/4 grade. The
composite clinical success for pts. with final TMPG-3 was 77.8%, with TMPG-2
70.3%, and with TMPG-0/1 40.1% (p<0.01 vs. TMPG-3 or -2).

TMPG after primary PCI vs. mortality

TMPG after PCI In-hospital 1 month 6 month 12-month

3 0% 0% 0% 1.4%*
2 1.7% 2.7% 3.7% 3.7%**
1 12.1% 13.6% 15.1% 15,1%
All pts 4.1% 5.1% 6.0% 6.5%

*p<0,001 vs. TMPG-0/1, **p<0,01 vs. TMPG-0/1, for abbreviations see the content of the ab-
stract.

Conclusion: High tissue myocardial perfusion grade achieved after primary
angioplasty in AMI is associated with low mortality and better clinical result in
a long-term observation.
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P1639 A myth of large volume centre

S. Ui 1, M. Chino 2, T. Isshiki 3 on behalf of The Japanese Society of
Interventional Cardiology(JSIC)Investigators. 1Tokyo Saiseikai Central
Hospital, Cardiology, Tokyo, Japan; 2National Tokyo Medical Center,
Cardiology, Tokyo, Japan; 3Teikyo University School of Medicine, Cardiology,
Tokyo, Japan

Purpose: Percutaneous coronary intervention(PCI) is the most effective proce-
dure to improve mortality rate in patients with acute myocardial infarction (AMI).
Many specialists believe that the mortality rate in AMI patients with direct PCI
is lower at high-volume hospital. There is a great difference of direct PCI rate
between Japan and the United States (U.S.A.). To clarify the difference of direct
PCI rate and the causal factors,we compare databases from both countries.
Methods: We analyzed data from Japanese and American AMI databases.
Japanese databases and surveys are CAMPAIGN study (Oct. 2000, n = 2007,
Hospitals; H = 22, PCI rate = 75%), JSIC (Japanese Society of Interventional
Cardiology) PTCA database (1996-1999, n = 1914, H = 38), community sur-
vey by Nonoki (Oct. 2000 one month, n = 541, H = 591, PCI rate = 51%)
and JSIC survey (Feb. 2001, n = 1786, H = 261, PCI rate = 80%). Ameri-
can databases and published reports are CCP (Cooperative Cardiovascular
Project 1995), NRMI 3 (the National Registry of Myocardial Infarction 3 1999),
Medicare Claim Files, meta-analysis by Heidenreich (1975-1995), NRMI 3 (H =
1432, PCI rate = 15%, Rogers WJ, JACC 2000;36:2056), American Best Hos-
pital (1997,PCI rate = 15%, Chen J, NEJM 1999;340:286), MEDPAR. (1996)
and the study by McGrath PD (JAMA 2000;284:3139).
Results: As in table 1, more AMI patients receive direct PCI in Japan, com-
pared to patients in U.S.A. The mortality rate is a liitle bit lower in Japan. The
percentage of low-volume hospitals (PCI cases per year<200) is 86% in Japan,
but only 26% in U.S.A.In the Japanese low volume hospitals, the rate of direct
PCI is higher (30-51%) and most AMI patients (75-100%) were treated by direct
PCI.
Table1. Outcome of all patients with AMI

Japan U.S.A.

Prevalence of direct PCI 50-80% 15-24%
Thrombolysis 5% 21%
Mortality rate

In-hospital (crude) 10% 12%
30-days (crude) 10% 17%
Hospital stay (median) 23days 7days

Conclusion: Both the Japanese and American AMI databases suggest that
the outcome of AMI patients by direct PCI would be better, if more low-volume
hospitals become available for direct PCI.

CORONARY CIRCULATION: EXPERIMENTAL STUDIES

P1640 Myocardial infarction aggravates chronic renal
function loss in a rat model of cardiorenal interaction

R.P.E. Van Dokkum, R.H. Henning, C.A. Kluppel, R.G. Schoemaker, W.H. Van
Gilst, D. De Zeeuw. University of Groningen, Clinical Pharmacology,
Groningen, Netherlands

Purpose Clinical studies show that the level of kidney function plays a role
in the long term cardiovascular morbidity and mortality in the general popula-
tion (Framingham) and in cardiovascular compromised patients (HOPE-study).
However, no data are available whether cardiac function determines the out-
come of progressive renal function loss. We therefore studied the development
of proteinuria in rats with and without unilateral nephrectomy (UnX), with and
without an additional myocardial infarction (MI).
Methods At t=0, UnX was performed, followed by MI at t=1 wk by ligation of the
left anterior descending coronary artery. Groups: UnX (n=15), MI (n=9), UnX
+ MI (n=18), and 2K-CON (two-kidney controls; n=15). Proteinuria and systolic
blood pressure (SBP) were evaluated using metabolic cages and the tail-cuff
method, respectively.
Results At t=16 wks, cardiac function was measured using a microtip pressure
transducer. Data are given as mean ± SEM. At t=16 wks, proteinuria in the
UnX group averaged 14.0 ± 2.9 mg/24h, 13.2 ± 2.9 mg/24h in the MI, and
16.7 ± 3.1 mg/24h in the 2K-CON group. In contrast, proteinuria in the UnX +
MI group gradually increased to a level of 54.1 ± 9.3 mg/24h at that time point,
which was significantly higher (P < 0.05) compared with the other groups. SBP
at week 16 averaged 119 ± 3 mmHg in UnX, 117 ± 4 mmHg in MI and 114 ±
6 mmHg in 2K-CON. SBP in UnX + MI was highest, averaging 130 ± 6 mmHg.
Left ventricular pressure (LVP) was lower in both MI groups (+UnX: 112.2 ± 2.3
mmHg; -UnX: 108.8 ± 4.3 mmHg) compared to no-MI groups (2K-CON: 120.7
± 2.9 mmHg; UnX: 126.9 ± 6.0 mmHg). Heart weight was increased in both MI
groups (+UnX: 1.46 ± 0.03 g; -UnX: 1.51 ± 0.04 g) compared to no-MI groups
(2K-CON: 1.23 ± 0.03 g; UnX: 1.21 ± 0.04 g).
Conclusions We conclude that MI has no detectable effect on the healthy
kidney. However, MI aggravates the mild state of chronic renal function loss (as
induced by UnX) measured as an accelerated increase in proteinuria. Since

kidney function may in turn influence long term cardiovascular morbidity and
mortality (not studied in this model), these findings stress the importance of
unraveling cardiac-renal interaction to allow future improved protection for both
heart and kidneys.

P1641 Regulation of G protein coupled receptors reserve
during treatment with cyclosporine A

G. Grzesk, L. Szadujkis-Szadurski. Medical University of Bydgoszcz, Dept. of
Pharmacology and Therapeutics, Bydgoszcz, Poland

Background Treatment with cyclosporine A (CsA) is associated with reduced
endothelium-dependent vasodilatation and altered vascular smooth muscle re-
activity, resulting in arterial hypertension in about 30% of treated. The molecu-
lar mechanism of CsA action on vascular smooth muscle cells (SMC) are not
completely understood, thus treatment of CsA-induced hypertension is mostly
empiric.
Methods Experiments were performed on male Wistar rats tail artery. Cumula-
tive response curves (CRCS) to phenylephrine (PHE) and vasopressine (AVP),
KA values and calcium movements between cellular compartments were cal-
culated using the commonly approved pharmacometric methods.
Results In the presence of CsA (1 nM - 30 min) the AVP and PHE CRCS was
shifted to the left without change in maximal responses. The calculated KA val-
ues for AVP (1,37 (±0.36)x10-8) and PHE (3,38 (±0,45)x10-7) in the absence
and in presence of CsA did not differ significantly. Thus, CsA did not change
the affinity of receptors to agonists. The KA/ED50 value for AVP and PHE sig-
nificantly increased in the presence of CsA. Analysis of calcium movements in
the SMC suggest increase of the influx from extracellular space in the CsA pre-
treated tissue during contraction induced by AVP and PHE. Increase of calcium
influx was absent in BAY K8644 (agonist of calcium channel type L) induced
contraction. Effect of CsA was significantly inhibited by calcium antagonists
(see figure).

Conclusion Our results strongly suggest that effect of CsA after 1/2 hour in-
cubation is predominantly result of increasing of signal transduction between
receptor and calcium channel. CsA may increase activity of G protein or pro-
tein kinase C, thus best treatment of CsA-induced hypertension seems to be
treatment with calcium antagonists.
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P1642 Multichannel magnetocardiographic mapping of small
animals in an unshielded laboratory

D. Brisinda, R. Fenici, AM. Meloni, P. Fenici. Catholic University, Internal
Medicine, Clinical Physiology, Rome, Italy

Contactless multichannel magnetocardiographic mapping (MMCG) is increas-
ingly used in humans for non-invasive study of ventricular repolarization
(VR) in patients with coronary artery disease, cardiomyopathy, and for three-
dimensional (3D) localization and imaging of cardiac arrhythmogenic sub-
strates. From clinical practice with MMCG, the need has raised for experimen-
tal investigations aimed to investigate and interpret the electrogenetic mech-
anisms underlying abnormal patterns. Furthermore, MMCG could be used to
non-invasively study specific problems in animal models, especially in geneti-
cally altered mice with cardiomyopathy. So far no study had been reported on
MMCG of small animals. This study was aimed to test the feasibility of un-
shielded MMCG of small intact animals.
Method: A 36-channel DC-SQUID MMCG system designed for clinical applica-
tion in unshielded laboratories (sensitivity: 20 fT/Hz 1

2 ) was used for simultane-
ous MMCG from a 36-point grid, covering the area of 20 cm x 20 cm. Alterna-
tively MMCG was performed sequentially with a 9-channel system (CardioMag
Imaging Inc., USA). The latter system was also used to record a 9-point mini-
map. 10 animals of different breeds (rabbits, rats and hamsters; body weight
between 200 and 2000 grams) were studied, to define the minimum size still
compatible with adequate MMCG imaging of cardiac magnetic fields and to
define the limit of the method for contactless electrophysiologic source local-
ization. Equivalent current dipole (ECD), Effective Magnetic Dipole (EMD) and
distributed currents (DC) models were used in the inverse calculations for 3D
localization of cardiac sources.
Results: In rabbits and rats, reproducible imaging of both atrial and ventricular
magnetic fields providing localization of cardiac sources, was possible after
averaging 120 seconds of MMCG. Different breed-related patterns of VR were
found in rats, which allowed breed differentiation of apparently identical rats on
the basis of MMCG. Cardiac magnetic fields of hamsters were much weaker,
thus a magnetocardiographic signal-to-noise ratio adequate for reproducible
source localization was achievable only with ventricular signals.
Conclusions: Contactless MMCG in small animals is feasible, even in an un-
shielded laboratory, with both 36 and 9-channels systems designed for clinical
recordings. In smaller animals (rats and hamsters), a 9-channel system can
be sufficient to detect the whole cardiac magnetic field distribution, with a sin-
gle recording. The minimum animal weight to detect and study both atrial and
ventricular magnetic fields was about 400 grams.

P1643 Adenosine diphosphate receptor antagonist
Ticlopidine treatment reduces in-stent neointimal
hyperplasia in porcine coronary artery

G. Froehlich 1, M. Gyongyosi 1 , C. Strehblow 1, W. Sperker 1, A. Hevesi 2,
R. Garamvolgyi 2 , I. Repa 2, D. Glogar 1. 1University of Vienna Medical Center,
Depatment of Cardiology, Vienna, Austria; 2University of Kaposvar, Kaposvar,
Hungary

Purpose: The objective of the present study was to investigate the effect of
Ticlopidine treatment as an additive therapy to aspirin on the development of
neointimal hyperplasia after intracoronary stent implantation in porcine coro-
nary arteries.
Methods: Twenty-two coronary Genius stents (Eurocor, Germany) were im-
planted under general anaesthesia in 12 pigs either in the left anterior or in
the left circumflex coronary artery. The pigs were divided into two groups: 7
animals (Group 1) with 13 stents received aspirin (100 mg/day per os) alone
and 5 pigs with 9 stents aspirin (100 mg/day per os) and Ticlopidine (2x250
mg loading dose, then 250 mg/day per os), 1 day before the stent implantation
and during the entire follow-up. One month after the first procedure, coronary
angiography was repeated and intravascular ultrasound (IVUS) was performed
to assess macroscopically the development of neointimal hyperplasia. All IVUS
images were recorded on a videotape and analysed by using 3D reconstruc-
tion (EchoPlaque2, Indec Systems). Neointimal, outer plaque (tissue between
stent and vessel wall) and vessel volumes, the mean intimal area and maximal
intimal thickness were calculated automatically.
Results: The size and length of the implanted stents were similar in both
groups: mean stent diameter 3.2±0.3 mm in Group 1 and 3.3±0.4 mm in Group
2; mean stent length 15±0 mm in Group 1 and 14.3±3.7 mm in Group 2. One
pig of the Group 1 died due to subacute stent thrombosis and acute myocar-
dial infarct 3 weeks after the stent implantation. No cardiac events occurred in
Group 2. At 1 month follow-up, IVUS revealed significant smaller mean intimal
area (1.91±0.95 vs 2.87±0.78 mm2, p=0.01) and intimal volume (29.9±21.1
vs. 43.9±16.0 mm3, p=0.05), and a trend towards smaller maximal intimal
thickness (0.29±0.14 vs 0.38±0.1 mm, p=0.06) in pigs of Group 2 compared
to Group 1 animals. No differences were found between Group 2 and Group 1
as regards outer plaque volume (43.0±15.8 vs. 40.6±10.6 mm3, p=0.35) and
vessel volume (151±50 vs 179±44 mm3, p=0.10).
Conclusion: Adenosin diphosphate receptor antagonist therapy additive to as-
pirin decreases not only the rate of subacute complications after coronary stent

implantation, but reduces the development of neointimal hyperplasia, probably
by interrupting the link between the initial coagulation cascade and local inflam-
mation.

P1644 Increased microvascular permeability in diet-induced
hypercholesterolemic rabbits: a magnetic resonance
imaging-based longitudinal study

L.S. Lu 1, M.M. Su 2, C.C. Wu 3, W.I. Tseng 4, M.J. Su 1. 1National Taiwan
University, Institute of Pharmacology, Taipei, Taiwan; 2National Yang-Ming
University, Institute of Radiological Sciences, Taipei, Taiwan; 3National Taiwan
University Hospital, Department of Cardiology, Taipei, Taiwan; 4National
Taiwan University, Center for Optoelectronic Biomedicine, Taipei, Taiwan

Hypercholesterolemia is associated with atherosclerosis in systemic arteries.
Its impacts on myocardial microcirculation are less well known. We designed
a MRI-based longitudinal study to test the hypothesis that diet-induced hyper-
cholesterolemia can result in increased myocardial microvascular permeability.
15 New Zealand white rabbits were assigned into control (Ctrl, N = 7) and
hypercholesterolemic (HC, N = 8) groups at the age of 8 weeks. Rabbits in
HC group were fed with 0.5% cholesterol-enriched diet. Each rabbit from both
groups received examination at the age of 8, 14 and 20 weeks. With a 1.5T
Siemens Sonata scanner, myocardial first-pass dynamic imaging by TrueFISP
saturation sequence was acquired after a bolus of Gd-DTPA (dosage: 0.02
mmol/kg, injection rate: 0.5 ml/sec). Indices of regional blood flow (f) and mi-
crovascular permeability (Ktrans) were quantified from the signal-time curves
using standard pharmacokinetic models. Serum lipid level were also recorded
during the study. At the age of 20 weeks, all hearts were removed and pro-
cessed for pathological study. As a result, serum level of cholesterol, triglyc-
eride and Ktrans significantly increased (p<0.05) after feeding rabbits with
cholesterol-enriched diet for 6 and 12 weeks. No statistical difference in f can
be found between control and HC group at any time point (Figure 1). With
confocal microscopy, hearts from HC rabbits showed altered arrangement of
CD146-positive microvessels and increased VEGF expression.

We concluded that hypercholesterolemia is associated with local VEGF ex-
pression and altered arrangement of microvessels, and therefore contributes
to increased microvascular permeability without perfusion insufficiency in my-
ocardium.
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P1645 The coronary ubiquitin proteasome system is
functionally active in the early stage of atherogenesis

J. Herrmann 1 , LO. Lerman 2 , M. Rodriguez-Porcel 3 , C. Napoli 4,
A. Ciechanover 5, A. Lerman 3 . 1Mayo Clinic Rochester, Division of
Cardiovascular Diseases, Rochester, United States of America; 2Mayo Clinic
Rochester, Division of Hypertension, Rochester, United States of America;
3Mayo Clinic Rochester, Division of Cardiovascular Diseases, Rochester,
United States of America; 4Univeristy of California San Diego, Department of
Medicine, La Jolla, United States of America; 5Technion-Israel Inst. of
Technology, Department of Biochemistry, Haifa, Israel

Background: The ubiquitin proteasome system (UPS) is involved in the re-
moval of damaged proteins and the activation of transcription factors like nu-
clear factor kappa B. Recent reports, however, questioned the functional activity
of the UPS under conditions of increased oxidative stress, including the early
stage of atherosclerosis.
Methods and Results: For a study period of 12 weeks, female domestic pigs
were placed on a normal chow diet (N) or on a hypercholesterolemic diet with-
out (HC) or with daily vitamin C (1000 mg) and E (100 IU/kg) supplementation
(HC+VIT) (n=5 per group). Compared with N, plasma concentration of total
cholesterol was higher in both HC and HC+VIT (84 ± 4 vs. 413 ± 213 and 450
± 104 mg/dL, respectively, p<0.05 for N vs. HC and HC+VIT). Serum LDL-
malondialdehyde concentration was higher in HC than in N and HC+VIT (8.7 ±
0.5 vs. 7.2 ± 0.9 and 6.3 ± 0.6 nmol/mg protein, p<0.05). Tissue activities of
radical scavenger enzymes were lower in HC than in N and HC+VIT (catalase:
12.5 ± 2.5 vs. 20.5 ± 2.9 and 21.0 ± 2.2 IU/mg protein, p<0.05; MnSOD: 2.0
± 0.2 vs. 2.5 ± 0.1 and 2.4 ± 0.1 IU/mg protein, p<0.05). As demonstrated by
immunoblotting, the level of ubiquitination in the coronary arterial wall 42.3%
and 49% higher in HC than in N and HC+VIT, which was not attributable to an
impairment in 20S proteasome proteolytic activity (figure). As seen by double-
immunostaining, ubiquitin conjugates accumulated predominantly in the cyto-
plasm of media smooth muscle cells.

Conclusions: These results demonstrate that the UPS is functionally active
in experimental early atherogenesis in association with an increase in oxidative
stress. This study supports a role for UPS in the pathophysiology of atheroscle-
rosis.

P1646 Improved haemodynamics with a novel chest
compression device

S. Timerman 1, LF. Cardoso 1, K. Kern 2, JAF. Ramires 1, HR. Halperin 3.
1Heart Institute (InCor)U n.Sao Paulo Med, MTSL, São Paulo, Brazil;
2University of Arizona College of Med., Dept. of Medicine, Tucson; 3The Johns
Hopkins Hospital School, Baltimore, United States of America

Introduction: The purpose of this clinical study was to determine if a novel
chest compression device (AutoPulse?, Revivant Corp.) would exhibit in-
creased circulation when compared to manual chest compression during car-
diopulmonary resuscitation (CPR).
Methods: A total of 31 sequential patients with in-hospital sudden cardiac ar-
rest were screened and 16 successfully enrolled (68 ± 6 years, female). All
patients had received prior treatment for cardiac disease and most had other
co-morbid illness. Patients were included following 10 minutes of failed ACLS
protocol. Fluid-filled catheters were advanced into the thoracic aorta and the
right atrium. Placement was confirmed by pressure waveforms and chest ra-
diograph. The coronary perfusion pressure (CPP) was measured as the differ-
ence between the aortic and right atrial pressure during the chest compres-
sion’s decompressed state. Following 10 minutes of failed ACLS and catheter
placement, patients received alternating manual and AutoPulse? chest com-
pressions for 90 seconds each. Chest compressions were administered with-
out ventilation pause at 100 beats/min manual and 60 beats/min AutoPulse?.
All patients received endotracheal intubation and ventilated by bag-valve at 12
breaths/minute between compressions.Epinephrine (1 mg IV bolus) was given
at the request of the attending physician at 4 to 5 minute intervals.
Results: AutoPulse chest compressions increased peak aortic pressure from
122 ± 11 mm Hg to 150 ± 8 mm Hg (mean ± SEM, p < 0.05) as well as
peak right atrial pressure from 85 ± 9 mm Hg to 126 ± 8 mm Hg (p<0.002).
Furthermore, AutoPulse chest compressions increased CPP from 15 ± 3 mm
Hg to 20 ± 3 mm Hg (p<0.02). For the average patient, this increase in CPP
with the AutoPulse was 62%. Manual chest compressions were of consistent
high quality (47 ± 3 kg), and in all cases meeting or exceeding AHA guidelines
for depth of compression.

Conclusion: Previous research has shown that increased CPP was correlated
to increased coronary blood flow and increased survival from sudden cardiac
arrest. The AutoPulse demonstrated increased circulation over manual chest
compressions during CPR as measured by CPP and indicated increased coro-
nary and systemic blood flow.

P1647 Platelet function is associated with the amount of
neointimal hyperplasia after stent implantation in
porcine coronary arteries

W. Sperker 1, M. Gyongyosi 1 , C. Strehblow 1, G. Froehlich 1, A. Hevesi 2,
R. Garamvolgyi 2 , I. Repa 2, D. Glogar 1. 1General Hospital of Vienna, Div. of
Cardiology, Vienna, Austria; 2University of Kaposvar, Radiodiagnostic
Institute, Kaposvar, Hungary

Purpose: The purpose of this study was investigate the correlation between
platelet function and neointimal hyperplasia after stent implantation in porcine
coronary arteries.
Methods: 34 stents (diameter of 3.1±0.2 mm and length of 14.8±1.7 mm) (Eu-
roCOR GmbH, Bonn, Germany) were implanted (8 atm pressure, 30 seconds
inflation time) in 26 pigs either into the left anterior or circumflex coronary artery
under general anaesthesia and after administration of 200 IU of heparin per kg
bodyweight. For prevention of acute and subacute stent thrombosis, the pigs
received 250 mg aspirine and 250 mg ticlopidine daily (500 mg ticlopidine as a
loading dose 1 day before the intervention). After 4 week follow-up, diagnostic
coronary angiography was repeated and intravascular ultrasound (IVUS) was
performed. IVUS results were evaluated off-line using a computer-assisted 3D-
analysis system (EchoPlaque 2, Indec Systems). Arterial blood samples were
drawn before and 1 hour after the intervention, and the counts of white blood
cells and platelets were measured. According to literature data, the function of
platelets was derived from platelet size (mean platelet volume, MPV; platelet
large cell ratio, P-LCR; platelet distribution width, PDW). Larger platelets were
regarded more reactive than smaller ones.
Results: At follow-up, maximal neointimal thickness and neointimal volume
as assessed by IVUS were 0.2±0.1 mm and 19.8 ± 14.1 mm3, respec-
tively. White blood cell count was not associated with the amount of neointima
(pre intervention 16,800±5,100, post 17,600±4,500 cells/ml, p=non significant,
n.s.; normal range 7,000-20,000 cells/ml). Platelet count pre intervention was
459,000±122,000, post intervention 409,000±133,000 cells/ml (p=n.s.; normal
range: 325,000-715,000 cells/ml). Higher MPV, P-LCR and PDW measured
before intervention were significantly correlated with a larger amount of neoin-
tima as expressed by maximal neointimal thickness (MPV: r=0.43, p<0.05; P-
LCR: r=0.56, p<0.01; PDW: r=0.46, p<0.01) and mean neointimal area (MPV:
r=0.36, p<0.05; P-LCR: r=0.51, p<0.01; PDW: r=0.44, p<0.05).
Conclusion: Higher activity of circulating platelets is significantly associated
with an increased amount of neointimal hyperplasia in the porcine model of
coronary in-stent-restenosis.

P1648 Flow-dependent vasodilatation in the normo- and
hypertensive rats under conditions of nitric oxide
synthase inhibition

E. V. Shlyakhto 1, V. A. Tcyrlin 1, A. V. Syrensky 2, M. M. Galagoudza 2 ,
D. Sonin 1. 1Research Institute of Cardiology, St-Petersburg, Russian
Federation; 2I.P.Pavlov Federal Medical Univ, St-Petersburg, Russian
Federation

Objective: To investigate a possible role of nitric oxide (NO) in the maintenance
of arterial distensibility, conductivity, and intravascular pressure stability in nor-
motensive Wistar-Kyoto (WKY) compared to spontaneously hypertensive rats
(SHR).
Methods: Blood perfusion of hindquarter vascular bed, prior to and 15 min af-
ter a subsequent administration of nitric oxide synthase inhibitor L-NAME (10
mg/kg, iv), was performed on anesthetized and mechanically ventilated WKY
(n=10) and SHR (n=11) male rats. The perfusion schedule was set at a step-
wise flow rate mode, from 1,5 to 12 ml/min, to achieve perfusion pressure (PP)
values 30 to 250 mm Hg.
Results: Thereafter, the following parameters were mathematically derived
from "flow-pressure" dependencies: hydraulic resistance (HR), vascular disten-
sibility (VD), and index of intravascular pressure stability (IPS) which is inversely
related to the difference between maximal and minimal PP. The "flow-pressure"
dependencies were plotted both before and after L-NAME injection. The block-
ade of NO synthesis increased systemic blood pressure both in WKY and SHR
on 31 and 36%, respectively. It was associated with the increase in HR of the
hindquarter vessels and concomitant decrease in IPS. After L-NAME admin-
istration, VD became significantly less in WKY (-0,16 ± 0,05 vs. 0,52 ± 0,06,
p<0.01) while in SHR it became higher (0,68 ± 0,15 vs. 0,2 ± 0,07, p<0.05).
Conclusions: The results obtained support the key role of NO in the main-
tenance of conductivity and intravascular pressure stability both in WKY and
SHR. The major determinant of VD in this model, flow-dependent vasodilata-
tion in normotensive (WKY) rats involves NO release as a primary mechanism
in contrast to SHR in which VD seems to be regulated by another factors.
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CONTRAST ECHOCARDIOGRAPHY IN ACUTE
MYOCARDIAL INFARCTION

P1649 Assessment of myocardial reperfusion by
intravenous myocardial contrast echocardiography in
patients with acute anterior myocardial infarction
compared with 99mTc-sestamibi single-photon
emission computed tomography

M. Olszowska 1, W. Tracz 1, T. Przewlocki 1, M. Kostkiewicz 1, M. Hlawaty 1,
P. Podolec 1, K. Zmudka 2. 1Institute of Cardiology, Department of
Cardiovascular Diseases, Krakow, Poland; 2Institute of Cardiology,
Department of Hemodynamics, Krakow, Poland

Microvasculature damage after myocardial infarction has wide-ranging implica-
tions, as there are both non-invasive and invasive parameters facilitating flow
assessment at tissue level.
The study aimed to assess the efficacy of intravenous contrast echocardiogra-
phy (MCE) in detecting myocardial perfusion defects in patients (pts) with acute
myocardial infarction compared with 99m Tc MIBI SPECT study.
Methods: 19 pts (13 M; 6 F, mean age 55.4±10.2) underwent primary percuta-
neous coronary (PCI) for acute anterior myocardial infarction. TIMI grade flow,
myocardial blush grade (MBG), corrected TIMI frame count (cTFC), wall mo-
tion score index (WMSI) and segmental perfusion were estimated in real time
before and immediately after PCI, using low MI (0.3) after 0.3 ml bolus injec-
tions of intravenous Optison. MCE was repeated on the third day after PCI. All
patients underwent a rest 99mTc MIBI SPECT study (SPECT) on the third day
after PCI.
Results: A MCE perfusion defect size after PCI greater than 50% of the
MCE perfusion defect size before PCI was used to define myocardial non-
reperfusion. Based on MCE, 12 pts had reperfusion, and 7 had non-
reperfusion. Pts from the non-reperfusion group showed a higher creatine ki-
nase peak (p= 0.03), higher kinase-MB (p=0.03) and higher level of troponine
(p= 0.006), longer time from the onset of pain to reperfusion (p= 0.04), and
worse baseline regional contractile function (p=0.001). All angiographic param-
eters were worse in this group before as well as after PCI: TIMI before 0.8± 0.9
v. 1.6± 0.5, TIMI after 2.3± 1.0 v 3± 0, MBG before 0.8± 1.3 v 2.1± 0.4, MBG
after 1.2 ±1.4 v 2.6± 0.5, cTFC before 86.85± 51.51 v 30.85± 8.9, cTFC after
42.8± 40.1 v 15.3± 3.9. MCE on the third day revealed further improvement of
myocardial perfusion in 8 pts.
The agreement between MCE and SPECT for detecting perfusion abnormality
was 88% (ê 0.78).
Conclusions: MCE allowed for the identification of myocardial perfusion ab-
normalities in patients with acute myocardial infarction. Serial MCE facilitated
identification of pts with early and late improvement of myocardial perfusion.
MCE correlated very well with SPECT images in assessing perfusion defect.

P1650 Real time myocardial perfusion study in acute
myocardial infarction and its relation with
revascularized coronary territory

J. Azevedo 1, J. Galvão 2, M. Vieira 2, H. Custódio 2, L. Bronze 2, J. Monge 2,
I. Arroja 2, A. Aleixo 2. 1Hospital São Francisco Xavier, Echocardiography,
Lisbon, Portugal; 2Hospital São Francisco Xavier, Echocardiographic
Laboratory, Lisbon, Portugal

Myocardial contrast echocardiography (MCE) can be performed in real-time
(RT-MCE) during the acute phase of myocardial infarction (AMI), but its real
clinical value remains unknown. The aim of our study was to assess RT-MCE
pattern of the left ventricle (LV) during early days post AMI (3rd day). We studied
a sample population of 48 patents (pts) with AMI clinical, ECG and laboratorial
diagnosis, mean age 61.8±12 years (43-79 years), 66.6% (32/48) male gen-
der. For the RT-MCE study, we applied a destructive technique and the MCE
agent we used was SonoVue (Rovi AS-Bracco, Italy) 1

2 vial bolus followed by an
intravenous infusion of 8 microl/ml during 3 min. In the 2D echocardiographic
studies for myocardial perfusion we used electronic multifrequency 2,5-3,5 MHz
probes, grey scale imaging, with RT-MCE destructive 2D-CCI technique for con-
tinuous imaging acquisition in real-time, with a time delay of 70 msec. In each
case through we evaluated regional LV wall motion abnormalities (normal-0;
hypoquinesia-1; aquinesia-3; dysquinesia-3; aneurysm-4) and calculated the
correspondent contractility index (LVCI). To assess the LV myocardial perfusion
pattern we evaluated RT-MCE of the segmental LV myocardial wall thickness
(normal-0; patchy-1; late filling 2; absent-3) and calculated the correspondent
perfusion index (LVPI).
Results: We analysed a total number of 768 LV myocardial wall segments, in-
cluding 2,8% (22/768) considered as inadequate for analysis. From these pts,
56% (24/48) were submitted to percutaneous coronary angioplasty, with suc-
cessful intervention on 41,9% (161/384) of the LV myocardial wall segments. LV
segments with wall motion type 2 registered a perfusion pattern type 2 in 27%
(16/60) and type 3 in 37% (22/60). The LV myocardial wall segments located in
the revascularized coronary territory (n=161) registered a tissue perfusion type
0 in 26% (42/161; p=0.04), type 1 in 33% (54/161), type 2 in 16.7% (27/161)

and type 3 in 23.6% (38/161; p=0.02), with a significant statistical difference
when compared with the non revascularized territory (n=223; 58.1% of the LV
myocardial wall segments).
Conclusions: The RT-MCE has the capability to identify different LV myocar-
dial perfusion patterns during the acute phase of myocardial infarction, and to
assess the importance of the relationship between myocardial perfusion, re-
gional contractility, wall motion and coronary revascularization.

P1651 Vasodilator myocardial contrast echocardiography
accurately predicts flow limiting coronary artery
stenosis following thrombolysis in acute myocardial
infarction

R. Janardhanan, R. Senior. Northwick Park Hospital, Cardiology, Middlesex,
United Kingdom

Introduction: Despite successful thrombolysis, complete patency of the infarct
related artery (IRA) is not always achieved in patients after acute myocardial in-
farction (AMI). The detection of flow-limiting coronary stenosis as demonstrated
by a reduced coronary flow reserve (CFR) both in the IRA territory showing
significant viable myocardium, and in the non-IRA remote territory may help to
identify patients who may benefit from mechanical revascularisation. We aimed
to evaluate the ability of myocardial contrast echocardiography (MCE) with va-
sodilator stress to demonstrate reduced CFR in the IRA and remote territories
to detect flow-limiting stenosis in this patient cohort.
Methods: Consecutive patients with AMI underwent low power MCE using
Sonovue infusion 7-10 days after thrombolysis. A semi-quantitative scoring
system was used to assess contrast intensity: 2-homogeneous opacification;
1-reduced or heterogeneous opacification; 0-minimal or absent opacification.
Dipyridamole (0.56mg/kg) administered over 4 minutes was used to assess
CFR. Any reduction in contrast intensity in the stress images compared to
rest was considered to represent reduced CFR. For the IRA territory, only pa-
tients with significant myocardial viability (homogeneous contrast opacification
in >60% of the myocardium) were assessed for CFR. All patients underwent
coronary angiography prior to hospital discharge. A coronary stenosis ≥70% in
the major epicardial artery was considered flow limiting.
Results: Of the 62 patients in the study, 48 demonstrated significant myocar-
dial viability in the IRA territory of which 42 showed flow-limiting IRA steno-
sis. Of these, MCE detected reduced CFR in 37 (88%). The sensitivities of
MCE for the detection of flow-limiting stenosis in the anterior and posterior cir-
culations were similar (85% and 94% respectively). MCE correctly detected
preserved CFR in the six patients without flow-limiting stenosis. Furthermore,
MCE correctly predicted remote flow-limiting stenosis in 18 (70%) out of the
26 patients. The sensitivities for the detection of flow-limiting stenosis in the
anterior vs posterior circulation were 100% and 58% respectively. MCE cor-
rectly predicted preserved CFR in 35 (97%) out of 36 patients without remote
flow-limiting stenosis.
Conclusion: Vasodilator stress MCE accurately predicts flow-limiting stenosis
both in the IRA and remote territories after AMI. This information is important
for identifying patients who may benefit from mechanical revascularisation.
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P1652 Can myocardial contrast echocardiography predict
left-ventricular remodelling following acute
myocardial infarction?

P. Jeetley 1, J. Swinburn 1, M. Hickman 1, N. Bellenger 2, D. Pennell 2 ,
R. Senior 1. 1Northwick Park Hospital, Cardiology, Middlesex, United Kingdom;
2Royal Brompton Hospital, Cardiology, London, United Kingdom

Background: Detection of myocardial viability (MV) following acute myocardial
infarction (AMI) has been shown to have important therapeutic and prognostic
implications. It is known that the presence of MV after AMI prevents left ven-
tricular (LV) remodelling. We hypothesised that MCE can detect MV which will
influence the degree of LV remodelling as assessed by cardiovascular magnetic
resonance imaging (CMR).
Methods: 25 patients who had suffered AMI underwent MCE using intravenous
injections of Optison to assess MV. Segments were deemed viable if they
demonstrated homogenous contrast opacification (score=1), and not viable if
they demonstrated heterogenous or no opacification (score=2 or 3). A Viability
index(VI) was calculated by adding the contrast scores in the infarct related
territory and dividing by the total number of segments in that territory. A VI of
1.5 or less was taken to show good MV; more than 1.5 indicated poor viability.
CMR was performed to assess LV volumes at baseline and at 6 months. LV
remodelling was defined as an increase of 10% or more in LV end-diastolic and
end-systolic volume.
Results: Of the 25 patients, 6 showed evidence of remodelling and had a mean
VI of 2.1(median 2.2); the remaining 19 patients had a mean VI of 1.8 (median
1.8). Of the 6 patients who demonstrated LV remodelling, 5 patients (83%)
showed a lack of myocardial viability; on the other hand, of the 19 patients with
no LV remodelling, only 11 patients (58%) showed lack of MV. A similar pattern
was seen when LVEDV was considered. There was a trend towards a decrease
in LVESV over time in those patients with a viability index of 1.5 or less (figure).

Percentage change in LVESV as compared to myocardial viability.

Conclusion: MCE can detect MV following AMI, the presence of which limits
the extent of LV remodelling.

P1653 Early versus late left-ventricular remodelling in
reperfused acute myocardial infarction: relative role
of infarct size, left-ventricular volumes and
microvascular perfusion

L. Agati 1, S. Funaro 2, MP. Madonna 2, F. Celani 2, F. De Maio 2, F. Fedele 2.
1"La Sapienza University of Rome, Cardiology Dept., Rome, Italy; 2La
Sapienza University of Rome, Cardiology Dept., Roma, Italy

Background: Different patterns of post-infarction left ventricular remodeling
(LVR) have been identified. However, main determinants of early or progres-
sive versus late LV dilation are still under discussion. We hypothesized that mi-
crovascular integrity, regardless of initial LV volumes and infarct size, may play
a crucial role in different patterns of LV dilation after acute myocardial infarction
(AMI).
Method: In 52 consecutive patients with first successfully reperfused AMI, my-
ocardial contrast echocardiography (MCE) was performed on day 1 after reper-
fusion using real-time imaging (Philips Sonos 5500 or CnTI Esaote). Continu-
ous infusion of SonoVue (Bracco) with a prototype (Bracco Imaging) rotating
infusion pump at 120-180 ml/h infusion rate was used. The endocardial length
of residual contrast defect after reperfusion in apical 4- 5- and 2- chamber views
(CD%) was calculated. Left ventricular ejection fraction (EF%), end diastolic
and end systolic volumes (EDV,ESV) and wall motion score index (WMSI) on
admission (T1), at pre-discharge (T2) and at 6-months follow-up (T3) were cal-
culated. Early remodeling was defined as T2 and late as T3 20% increase in
EDV.
Results: LVR occurs in 22/52 patients (early in 33% and late in 66%). No sta-
tistical differences were observed between LVR group and no-LVR group as for
mean age (55±10 vs 58±8 yrs), time to reperfusion (5±3 vs 3±2 hrs), T1-EDV
(98±21 vs 97±23 ml), T1-ESV (55±13 vs 50±12 ml) and T1-EF (43±3% vs
47±5%), whereas incidence of anterior MI (90% vs 60%, p<0.0001), T1-WMSI
(1.8±0.1 vs 1.4±0.3, p<0.001) and CD% (22±15 vs 8±7%, p<0.001) were
significantly greater in LVR group. However, whereas CD% was significantly
higher in early LVR as compared to late LVR (33±10 vs 15±8%, p<0.001),
T1-WMSI and T2-WMSI were not statistically different (1.8±0.1 vs 1.7±0.1, ns
and 1.8±0.5 vs 1.6±0.2, ns, respectively)
Conclusions: This study confirms that in patients with reperfused AMI, ante-
rior infarct location, larger infarct size and extensive microvascular damage are

the main determinants of LV remodeling. However, the status of microvascular
perfusion play a key role in late LV remodeling irrespective of pre-discharge
infarct size and LV volumes. Thus, the MCE assessment of post-reperfusion
extent of microcirculatory damage may have important implications in patient
management.

P1654 Effects of early pravastatin therapy on microvascular
integrity in patients with acute myocardial infarction
underwent primary stenting. A myocardial contrast
echocardiography study

M. Pérez-Paredes, M. Gonzálvez, A. Carnero, JA. Ruiz Ros, D. Giménez,
T. Cubero, F. Martínez-Corbalán, MJ. Millán. Hospital Univ. "Morales
Meseguer", Cardiology, Murcia, Spain

Background: In adition to their lipid-lowering properties, recent studies of
statins therapy in unstable coronary syndromes demonstrate an improvement
in endothelial function, improved perfusion to ischemic myocardium, reduction
of inflammation, inhibition of platelet aggregation and anticoagulant effects. The
present study was addressed to evaluate the effects of pravastatin on myocar-
dial perfusion in patients with acute myocardial infarction (AMI).
Methods: Fifty-eight patients (male n=42, mean age 66.3 ± 10.8 years) treated
with primary stenting achieving TIMI 3 flow in the infarct related artery were in-
cluded. Thirty patients (51.7%) were randomized to receive pravastatin 40 mg.
daily irrespective of lipid values. The pravastatin therapy was started early be-
fore stenting. Myocardial contrast echocardiography (MCE) was performed 6
± 1 days after AMI with intravenous Optison. MCE was assessed using inter-
mittent harmonic imaging, 4 and 2-chamber views (six segments each) and
off-line digital image processing. According to their MCE flow pattern, patients
were divided in 2 groups: reflow group (all segments showed normal perfusion)
and no-reflow group (≥1 segments showed patchy enhancement or no visible
contrast effect).
Results: In the intervention group 11 patients (36.6%) showed adequate my-
ocardial perfusion (reflow pattern) while 19 (63.3%) did not. In the control group
(no pravastatin therapy) only 3 patients (11.1%) showed the reflow pattern while
25 (88.9%) did not, p = 0.02.
Conclusions: In successfully reperfused AMI, early pravastatin therapy seems
to be associated with limited microvascular damage. In this clinical setting, the
pleiotropic properties of pravastatin probably play an important role to avoid the
no-reflow phenomenom.

P1655 Assessment of myocardial viability by intravenous
myocardial contrast echocardiography early after
reperfusion in patients with acute myocardial
infarction

MG. Delle Donne, C. Palagi, AS. Petronio, U. Limbruno, P. Caravelli, C. Bartoli,
V. Di Bello, M. Mariani. University of Pisa, Cardiac and Thoracic Dept, Pisa,
Italy

Study Objective: to assess whether intravenous myocardial contrast echocar-
diography (MCE) would be useful in detecting stunned but viable myocardium
in patients with reperfused acute myocardial infarction (AMI) and residual wall
motion abnormalities within the distribution of the infarct related artery.
Patients and Methods: One hundred patients (85 male, mean age 55 years)
with first AMI successfully treated with primary coronary angioplasty (71 pa-
tients) and rescue coronary angioplasty (29 patients), underwent MCE echo-
cardiography at baseline, before discharge, and echocardiography 1 year later.
Intravenous MCE was performed with venous Levovist administration and in-
termittent Harmonic Power Doppler (HPD). In each pt the contrast score index
(CSI) for the infarct related area was calculated according to the standard proto-
col. Myocardial viability was defined as the presence of contrast effect (normal
or patchy) by MCE.
Results: A total of 465 akinetic segments were identified within the distribu-
tion of the infarct related artery. A total of 5% (n = 25) of segments were not
adequately visualized during MCE. Thus, 440 akinetic myocardial segments
were available for complete analysis. Out of 440 akinetic segments, 201 (46%)
improved at least one functional grade at 1 year follow-up. The combined end
point of either normal or patchy perfusion predicted segmental recovery of func-
tion with sensitivity 97%, specificity 55%, positive predictive value 65%, nega-
tive predictive value 96%, overall accuracy 74%. According to CSI patients were
divided in two groups: CSI > 0.5 (n=78; mean CSI 0.8±0.18) and CSI < 0.5
(n=22; mean CSI 0.2±0.13). Patients with CSI > 0.5 showed at 1 year follow-
up a significant increase in ejection fraction (46±6% vs 53±5%, p<0.001)
and a significant functional recovery (regional wall motion index 1.62±0.25 vs
1.27±0.23, p<0.001) while no change were observed in end diastolic volume.
On the other hand, patients with CSI < 0.5 showed at 1 year follow-up a signif-
icant increase in end diastolic volume (104±23 ml vs 124±36 ml, p<0.01) and
no significant variation in EF% and regional wall motion index.
Conclusions: MCE may identify stunned myocardium and accurately predict
late recovery of LV function in pts with AMI.
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P1656 Identification of myocardial viability early after
myocardial infarction: a comparison between
intravenous myocardial contrast echocardiography
and dobutamine echocardiography

C. Palagi, MG. Delle Donne, R. Dell’Anna, E. Monni, AS. Petronio, D. Giorgi,
V. Di Bello, M. Mariani. Univ. of Pisa, Cardiac and Thoracic Dept., Pisa, Italy

Aim of study was to determine the value of intravenous myocardial contrast
echocardiography (MCE) and dobutamine echocardiography (DE), alone or in
combination, in predicting functional recovery in patients with acute myocardial
infarction (AMI) and residual wall motion abnormalities within the distribution
of the infarct related artery. Seventy-one patients with first AMI successfully
treated with primary coronary angioplasty (47 pts) and rescue coronary an-
gioplasty (24 pts), underwent MCE and DE before discharge, and echocardio-
graphy 6 months later. Intravenous MCE was performed with venous Levovist
administration and intermittent Harmonic Power Doppler (HPD). Myocardial vi-
ability was defined as the presence of contrast effect (normal or patchy) by
MCE and contractile reserve by DE. A total of 312 akinetic segments were
identified within the distribution of the infarct related artery. Out of 312 aki-
netic segments, 115 (37%) improved at least one functional grade at 6 months
follow-up. Perfusion by MCE predicted recovery of segmental function with an
excellent sensitivity (96%) but with a low specificity (60%); DE had a similar ex-
cellent sensitivity (88%) but an higher specificity (80%). Both MCE and DE had
an excellent negative predictive value for functional recovery (96% and 92%, re-
spectively). Combination of DE and MCE. Concordance between DE and MCE
for the presence or absence of viability was 81% (252/312 segments): 135 seg-
ments met viability criteria while 117 segments were considered not viable. At
follow-up, 100 of 135 regions meeting viability criteria by the combination of
these techniques, improved at follow-up (positive predictive value 74%). On the
contrary, 117 segments were considered not viable by both techniques, and
of these, only 4/117 improved (negative predictive value 97%). The sensitivity
and specificity of the MCE-DE combination were 96% and 76%, respectively. In
60/312 segments (19%) the two techniques did not agree: 54 regions showed
perfusion yet no viability by DE criteria; only 10 of these 54 segments improved
at follow-up. MCE and DE are useful techniques in identifying myocardial via-
bility in AMI. DE and MCE exhibited good sensitivities but poorer specificities in
the group of patients studied. The combination of both techniques proved better
then either one alone in predicting potential functional recovery. The absence
of regional myocardial perfusion as assessed by MCE is a strong negative pre-
dictor of functional recovery.

P1657 Myocardial contrast echocardiography reliably
predicts collateral blood flow after acute myocardial
infarction

R. Janardhanan, L. Burden, R. Senior. Northwick Park Hospital, Cardiology,
Middlesex, United Kingdom

Background: Adequate collateral blood flow can sustain myocardial viability
despite persistent occlusion of the infarct related artery (IRA) in acute myocar-
dial infarction (AMI). Experimental studies have shown that during intravenous
(IV) myocardial contrast echocardiography (MCE), the presence of microbub-
bles in the myocardium subtended by the occluded IRA implies myocardial
blood flow through coronary collaterals. However, studies addressing the value
of IV MCE to detect collateral blood flow after AMI in humans are limited.
Methods: Seventy consecutive patients with AMI underwent low-power IV
MCE using Sonovue infusion 7-10 days after thrombolysis. Myocardial per-
fusion detected by MCE was analysed (qualitatively and quantitatively) in the
akinetic segments in patients with occluded IRA on angiography. Myocardial
viability was assessed with low dose dobutamine 12 weeks after mechanical
revascularisation.
Results: Twenty patients (29%) showed occluded IRA. There were 102 (32%)
akinetic segments, of which 37 (36%) showed myocardial viability. Homoge-
nous contrast opacification was observed in 31(83%) of the 37 segments with
myocardial viability and was reduced/absent in 53 (82%) of the 65 segments
without viability. Quantitative peak contrast intensity, myocardial blood veloc-
ity and the myocardial blood flow were significantly higher (p<0.0001) in the
segments with preserved myocardial viability when compared to those without
viability (figure).

Conclusion: MCE may be used as a reliable bedside technique for the accu-
rate evaluation of collateral blood flow in presence of an occluded IRA after
AMI. The detection of adequate collateral blood flow by MCE may be impor-
tant in the prediction of myocardial viability, the presence of which has major
therapeutic implications.

P1658 Assessment of myocardial perfusion by real-time
contrast echocardiography in patients with previous
myocardial infarction. Comparison with
99mTc-sestamibi single-photon emission computed
tomography imaging

P. Tousek 1, M. Orban 2, S. Martinoff 3 , M. Schwaiger 3, A. Schomig 3,
C. Firschke 3. 1FN Kralovske Vinohrady, III.Internal-Cardiology clinic, Praha
10, Czech Republic; 2St Anna’s University Hospital, 1st Internal Department,
Brno, Czech Republic; 3Technische Universitat, Deutsches Herzzentrum,
Munich, Germany

The aim of this study was to compare myocardial perfusion by real-time my-
ocardial contrast echocardiography (MCE) with 99mTc-sestamibi single photon
emission computed tomography (SPECT) during rest in patients with previous
myocardial infarction.
Methods: 100 patients (78 men, age 63 ± 12 years) with previous MI (more
that 5 days but less than one year previously) underwent MCE and 99mTc-
sestamibi SPECT. With both methods, myocardial perfusion was graded semi-
quantitatively as 1=normal, 2=patchy and 3=absent. MCE images were ob-
tained in apical two- and four-chamber view, and a 12-segment model of the
left ventricle was used for the analysis.
Results: For final comparison, 1122 segments were used. Overall agreement
between MCE and SPECT was 86% (k 0,68) for normal versus abnormal perfu-
sion. For the detection of SPECT perfusion abnormality by MCE, the sensitivity
was 74% and the specificity was 91%. Agreement between the 2 methods for
each of the 3 coronary territories was 85% (k 0,65) for the left anterior descend-
ing artery, 82% (k 0,63) for the right coronary artery and 84% (k 0,67) for the
left circumflex artery.
Conclusion: Real-time MCE can reliably detect myocardial perfusion, however
the sensitivity of this method for detecting SPECT abnormalities is moderate.

TRANSOESOPHAGEAL ECHOCARDIOGRAPHY

P1659 The usefulness of intraoperative transoesophageal
echocardiogram in 482 open heart operations: a
3-years experience from a tertiary centre

Y. Shapira 1 , M. Vaturi 2, E. Raanani 3 , G. Sahar 3, E. Snir 3, A. Battler 2 ,
BA. Vidne 3, A. Sagie 2. 1Rabin Medical Ctr., Beilinson Campus, Dpt. of
Cardiology, Petah-Tiqva, Israel; 2Rabin Medical Center, Beilinson Campus,
Dept. of cardiology, Petah-Tikva, Israel; 3Rabin Medical Center, Beilinson
Campus, Cardiothoracic surgery, Petah-tiqva, Israel

Background: Intraoperative transesophageal echocardiogram (IOTEE) is an
emerging tool for cardiac and non-cardiac surgery. The aim of the study was to
explore the contribution of IOTEE in open heart operations in a tertiary center.
Methods: Within 3 years (2000-2002), IOTEE was performed in 482 patients
with acquired heart disease. There were 244 men (50.6%) and 238 women
(49.4%). The mean age was 64.3±13.8 years (range 20-88). In 357 patients
(74.1%) the patients were studied both pre- and postoperatively, whereas in
57 patients (11.8%) there was only a preoperative study, and in 68 (14.1%)
- only a postoperative study. In 60 patients (12.4%) the surgery was a re-do
one. Coronary artery bypass grafting (CABG) was performed in 182 patients
(37.8%), and was the only procedure in 56 (11.6%). Valve replacement was
performed in 253 operations (52.5%). Valve repair was conducted in 121 cases.
The influence of preoperative and immediate postoperative echocardiographic
study on the operative plan and postoperative management were evaluated.
Results: The preoperative study affected the operative plan in 167 operations
(34.6%). The most frequent contribution was regarding the need and mode of
mitral valve surgery-65 (13.5%), tricuspid valve surgery-26 (5.4%), extent of
damage in infective endocarditis - 27 (5.6%), and extent of aortic dissection
and aortic valve involvement - 17 (3.5%).
Overall, a second pump run was requested in 21 operations (4.4%). The Most
frequent indications for a second pump run were: unsuccessful valve repair
- 7 (5 mitral, 2 tricuspid); perivalvular leak-6 (4-aortic, 2-mitral); malfunction-
ing leaflet-4 (all mitral). Additional useful data included the follow-up of bi-
ventricular function and volume and air in cardiac cavities, which were dealt
with pharmacological therapy, volume expansion and prolonged venting.
Conclusions: IOTEE has a major effect on operative plan and intraopera-
tive evaluation of the surgical results in a variety of patients undergoing heart
surgery, and should be widely implemented.
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P1660 Over-reliance on transoesophageal echocardiography
in the diagnosis of endocarditis

M. Thangaroopan, J. Choy. University of Alberta Hospital, Cardiology,
Edmonton, Canada

Purpose: Duke’s major criteria for infective endocarditis (IE) includes
echocardigraphic confirmation of vegetations or abscess, which can lead to
a tendency for indiscriminate use of echocardiography as a screening tool. As
transesophageal echocardiography (TEE) has higher sensitivity for detection of
vegetations than transthoracic echocardiography (90% vs 50%) it is often the
initial study performed in many centres. We hypothesized that TEE is overuti-
lized in patients with low clinical probability of IE.
Methods: Between August 31, 2001 and August 30, 2002, TEE was performed
in 104 consecutive patients in our centre with the indication "Rule out IE". Clini-
cal variables were collected from the medical chart and patients were classified
into low, medium, or high probability of having IE based on the Von Reyn crite-
ria.
Results: Among the 104 TEEs performed, only 11 (10.5%) were positive for
vegetations. Ninety six (92%) patients had a low clinical probability of IE. The
table below shows the incidence of clinical variables in our subjects. In a logistic
regression analysis, only persistently positive blood cultures (p<0.001) and a
new regurgitant murmur (p<0.001) were found to be independent predictors of
a positive TEE. TEE results led to a change in management in only 20 (19%)
patients.

Clinical Correlates With Positive TEE

Clinical variable N (%) P-value for Positive TEE

New Regurgitant Murmur 13 (12.5) <0.001
Positive Blood Cultures 68 (65.3) NS
Persistently Positive Blood Cultures 20 (19.2) <0.001
Fever 68 (65.3) NS
Peripheral Manifestations 6 (5.7) NS
History of Rheumatic Disease 6 (5.7) NS

Conclusion: TEE is performed in a high percentage of patients with low clinical
likelihood of IE, and the results often do not lead to a change in management.
This may reflect clinicians’over-reliance on TEE as a screening tool rather than
a confirmatory test. Selective use of TEE would have led to a net cost savings
of $30 960 in our institution. More stringent guidelines for performing TEE in
patients with low clinical probability of IE need to be developed.

P1661 Transoesophageal echocardiography for detection of
cardiac source of embolism: different benefit
according to age groups

A. Timoteo, L. Branco, J. Abreu, A. Abreu, L. Sousa, N. Pelicano, C. Spencer
Salomao, J. Quininha. Santa Marta Hospital, Cardiology Department, Lisboa,
Portugal

Background: Transesophageal echocardiography (TEE) is a very useful di-
agnostic tool to identify cardiac source of systemic embolism. Is the diagnos-
tic capacity and the identified anomalies detected the same for different age
groups?
Objectives: We sought to evaluate the diagnostic capacity and the findings
detected by TEE in the search for a cardiac source of systemic embolism ac-
cording to age.
Population and Methods: Retrospective analysis of 726 consecutive patients
submitted to TEE from 1994 to 2003 to exclude cardiac embolic source. Pa-
tients were divided in 3 groups: Group 1: < 60 years (n=463, 45 ± 10 years,
53% males); Group 2: 60-75 years (n=212, 66 ± 4 years, 48% males); Group
3: ≥ 75 years (n=51, 78 ± 3 years, 31% males). We evaluate the type of em-
bolic phenomenon, the presence of spontaneous contrast (SC) or thrombi in left
atrial appendage and/or left atrium, atrial septum defect (ASD), atrial septum
aneurism (ASA), patent foramen oval (PFO), prominent plaques in the thoracic
aorta, mitral disease, valvular endocarditis and intra-cardiac tumours.
Results: There were strokes in 75, 74 e 72% of patients (p=NS), transient
ischemic attacks in 20, 18 e 12% (p=NS) and peripheral embolism in 5, 8 e
16% of patients (p<0.05), respectively. The findings detected are reported in
the table (*p<0,05)

n (%) Group 1 Group 2 Group 3

ASD 4 (0.9) 3 (1) 0
PFO 31 (7) 14 (7) 3 (6)
ASA 27 (6) 15 (7) 1 (2)
Thrombi 24 (5) 29 (14) 4 (8)
SC* 29 (6) 45 (21) 14 (27)
Aortic plaques* 33 (7) 47 (22) 23 (45)
Positive source* 145 (31) 119 (56) 34 (67)
≥ 2 embolic sources* 3 (0.6) 14 (7) 9 (18)

Conclusions: There was a better diagnostic capacity in elderly patients,
where there was frequently an association between several potentially embolic

changes. Spontaneous contrast and aortic plaques were the predominant find-
ings in patients above 60 years of age.

P1662 Prospective assessment of a managment strategy
based on transoesophageal echocardiograhy in
suspected pacemaker lead infection

E. Dumont, C. Camus, F. Victor, C. De Place, D. Pavin, C. Alonso, P. Mabo,
C. Daubert. University Hospital, Cardiology, Rennes, France

The aim of this prospective study was to assess the clinical value of a manage-
ment strategy in patients with suspected pacemaker transvenous lead infection
(PTLI) principally based on the results of multiplane trans-esophageal echocar-
diography (TEE).
Methods and Results: Seventy-seven consecutive patients were included.
Based on Duke’s modified criteria, PTLI was considered as definite in 54 pa-
tients (70%) and possible in 23 patients (30%). Nineteen patients with a di-
agnosis of possible infection, as defined by bacteremia without abnormal TEE
images and without evidence of pacemaker pocket infection, were treated by
antibiotics alone. In all other patients, the whole pacing material was explanted.
During a mean follow-up time of 3.1 ± 2.5 years, 21 patients (27%) died, mostly
from cardiovascular causes. Only one patient died from infection and there was
only one case of delayed infection recurrence in an other localisation. No sig-
nificant differences in outcome were observed between explanted and non-
explanted patients.
Conclusions: The results observed confirm that early explantation of the
whole pacing material has to be done in patients with bacteremia and abnor-
mal images at TEE. But conversely conservation of the pacing system can be
proposed to patients with bacteremia but without abnormal images at TEE pro-
vided prolonged antibiotic treatment is given.

P1663 Transoesophageal echocardiography and angio-RMN
evaluation of pulmonary veins in patients underwent
ostial radiofrequency catheter ablation of atrial
fibrillation

P. Piovesana, E. Artuso, B. Stomaci, R. Verlato, P. Turrini, N. Lafisca,
S. Baccilieri, A. Di Marco. Cardiology Dept., camposampiero (PD), Italy

Non pharmacological treatment of atrial fibrillation (AF) by ostial radiofrequency
catheter ablation (RFCA) of pulmonary veins (PV) is a promising tecnique that
can provide a permanent cure in selected patients (pts).
Purpose: The aim of this study was to assess anatomical and functional status
of PV in pts underwent ostial RFCA by TEE and Angio-RMN.
Methods and Results: 14 consecutive pts undergone ostial RFCA. Anatomical
variants of PV was founded in 7 pts (50%) by Angio-RMN: common ostium in 3
pts, partial interconnection of veins in 2 pts and very small ostium of lower veins
in 2 pts. RFCA was carried out in 6 pts by disconnection and mapping of all PV
with circular and multipolar catheter (LASSO)and in 8 pts by electro-anatomical
encircling of PV. All pts were studied by TEE 1 week before and 1 months after
RFCA. It was examined caliber of 50 PV and was assessed peak velocity flow
of 42 PV. TEE failed to look veins over when a common ostium was present at
Angio-RMN. Upper PV were seen in all cases while lower left PV only in 42%
and lower right PV in 71%of cases.(See table)

Pre - ablation Post - ablation p

UL - PV (mm) 15.9 ± 3.3 11.1 ± 2.3 0.001
LL - PV (mm) 11.9 ± 2.7 10.4 ± 1.2 NS
UR - PV (mm) 14.9 ± 2.7 11.6 ± 3.9 0.02
LR - PV (mm) 12.4 ± 1.2 11.0 ± 2.1 NS
Vmax - UL (cm/s) 64.4 ± 9.0 110.1± 57.8 0.05
Vmax - UR(cm/s) 62 ± 19.2 103.9 ± 46.2 0.03
Vmax - LR(cm/s) 57.6 ± 10.7 78.1 ± 33.6 NS

Post - LASSO Post - encircling
Vmax - UL(cm/s) 135.2 ± 54.4 76.1 ± 24.7 0.02

UL:upper left,LL:lower left,UR:upper right,LR:lower right

Conclusion: TEE follow-up of PV ablation is feasible with a previous Angio-
RMN analysis of anatomical variants of PV. It was often difficult to examine
and sample the flow of lower PV. Ostial RFCA seems to produce a significant
reduction of upper PV caliber with an increase of peak velocity flow. This seems
to be more evident in pts underwent RFCA by disconnection and mapping with
LASSO catheter than those underwent electro-anatomical encircling.
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P1664 Determinants of early normalization of
post-cardioversion mechanical dysfunction of left
atrial appendage in patients with non-valvular atrial
fibrillation

A. Palinkas 1, A. Pizzuti 2, A. Varga 1, E. Antonielli 3, F. Gaita 2, B. Doronzo 3,
T. Forster 1 , E. Picano 4. 1Medical University, Szeged, IInd Dept of Internal
Medicine, Szeged, Hungary; 2I. Umberto Hospital, Cardiology Department,
Torino, Italy; 3County Hospital, Cardiology Department, Savigliano, Italy;
4Institute of Clinical Physiology, Pisa, Italy

Background: post-cardioversion mechanical dysfunction of left atrial ap-
pendage (LAA) in patients with atrial fibrillation (AF) is a well known phe-
nomenon. However, determinants and factors influencing this process are not
accurately defined.
Aim: to evaluate the clinical and echocardiographic predictors of normaliza-
tion of LAA contractile function 1 week after successful cardioversion (CV) in
patients with non-valvular AF.
Patients and Method: clinical, transthoracic and transesophageal echocardio-
graphic (TEE) data - measured in AF - of 48 patients (30 men; mean age: 65.2
± 9.3 years) with successful CV and maintenance of sinus rhythm for at least
1 week were analyzed. TEE guided pulsed Doppler evaluation of LAA empty-
ing velocities were performed immediately before and 1 week after successful
CV of non-valvular AF. Based on previous studies effective LAA contraction in
sinus rhythm was considered normal if telediastolic LAA anterograde peak flow
exceeded 40 cm/sec.
Results: LAA anterograd peak flow was > 40 cm/sec one week after success-
ful CV in 32 (66.7%) patients. The pre-CV LAA flow was higher in patients
showing normalization of LAA contractile function 1 week after conversion to
sinus rhythm than in those with post-CV LAA dysfunction at 1 week control
TEE (39.5±17.6 vs. 26.2±10.8 cm/sec, p<0.001). By univariate analysis an
AF duration < 19 days, a pre-CV LAA anterograde flow > 32 cm/sec and a
left atrial parasternal diameter < 47 mm were predictors of early (1 week after
CV) normalization of LAA contractile function. On multivariate logistic regres-
sion analysis the pre-CV LAA anterograde flow > 32 cm/sec (p < 0.001, Chi-
square: 7.3, OR = 19.3, CI 95%=2.3-163.8) was the only independent predictor
of normalization of LAA mechanical function 1 week after successful CV.
Conclusion: LAA anterograde flow velocity pattern determined by TEE before
CV has an independent value in predicting early recovery of LAA mechanical
function after successful CV of non-valvular atrial fibrillation

P1665 Determinants of left atrial appendage flow, in patients
with sinus rhythm

P. Awamleh, J. Saavedra, M.T. Alberca, A. Karoni, I. Tormo, J.L. Barroso,
O. González, F.G. Cosío. Hospital Universitario de Getafe, Cardiología,
Getafe, Spain

Introduction: Left atrial appendage flow has been studied because of its re-
latioship with intraatrial thrombi in patiens with atrial arrythmias. Changes ap-
peared when cardioversion to synus rhythm are reason for controversy. The
determinants of this flow are subject of study.
Objectives: We sought to analyse factors that influence in the left atrial ap-
pendage (LAA) flow velocity, concretely those related to left ventricle diastolic
function.
Patients and methods: We prospectively analysed, the transesophageal
echocardiograms (TEE) of 23 consecutive patients made to rule out an embolic
source. All of them had the following measures: LAA flow velocity, mitral inflow
velocity, and pulmonary veins flow velocity. Fourteen patients were men, mean
age 43±14 years. Of the total, 10 patients had normal TEE, 11 had patent fora-
men ovale. Three showed mild left ventricle hypertrophy, and only one had mild
left ventricle systolic dysfunction. There were no cases with intraatrial thrombi.
Diastolic function was clasiffied in order to the analysis of mitral and pulmonary
vein flows, according to the established criteria, as normal or impaired relax-
ation pattern (fourteen and nine patients respectively). Systolic fraction was
calculated as the ratio between systolic time velocity integral/systolic time ve-
locity integral + diastolic time velocity integral, all in pulmonary veins.
Results: Normal mitral inflow pattern group had a LAA flow velocity 0.70±0.25,
and impaired relaxation pattern group had 0.73±0.24. There were no signifi-
cant differences between both groups. In normal inflow pattern group we found
no correlation between LAA flow velocity and diastolic parameters. Conversely,
we found a strong correlation between LAA flow and systolic fraction (Pear-
son’s 0.814, p<0.05). Patients with a "worse" diastolic function (lower systolic
fraction) had lower LAA flow velocities.
Conclusions: In patients with sinus rhythm and mild diastolic dysfunction, LAA
flow velocity correlates well with the degree of that dysfunction.

P1666 Value of transoesophageal dobutamine stress
echocardiography in patient qualification towards
ischaemic mitral insufficiency cardiosurgical
treatment

J. Kochanowski, P. Scislo, S. Stawicki, D. Kosior, G. Opolski. The Warsaw
Medical University, Dept of Cardiology, Warsaw, Poland

The aim of this study was to evaluate the optimal surgical treatment of pa-
tients (pts) with severe (+++/++++) post-myocardial infarction mitral regurgi-
tation (MR), based upon transesophageal dobutaine stress echocardiography
(TEE-DASE) results. The study group comprised 150 pts (103 men, 55 women;
aged 64 ± 11) with a history of MI following echocardiography and coronary an-
giography (2-8 weeks post-MI). In this group small and mild MR was observed
in 60 pts (38%), severe in 16 pts (10%). Detailed analysis was performed in 16
pts with severe MR. All this pts had multiple vessel coronary disease, signifi-
cant contractility disturbances (EF<40%) and were qualified to coroanry artery
bypass graft (CABG). All patients, prior to surgery underwent TEE examina-
tion for evaluation of mitral valve aparatus and TEE-DASE examinations for the
evaluation of muscle viability and MR. TEE-DASE was performed using Philips
Sonos 5500 and 2500 with Omniplane I and II probes. Dobutamine was infused
in 5-3-3-3 minutes stages between 10 - 40 mcg/kg/min. Atropine was added
when required to achieve 85% maximum heart rate. Each test was recorded
on magneto-optic disc and S-VHS tapes for later assessment by 2 indepen-
dent experienced cardiologists.
Results:
Table 1. Influence of TEE-DASE on MR

Group Influence

Group 1 6 pts significant MR decrease was noted (at least 2+)
Group 2 10 pts without influence on MR or MR decreased insignifacntly (maximum 1+)

Patients were qualified towards CABG if MR deterioration during TEE-DASE
(Group 1), while those without DASE influence on MR (Group 2) underwent
CABG and mitral plasty or valve replacement. Further patient analysis, accord-
ing to administered treatment

Table 2. Degree of MR following treatment

Group 1: After CABG Group 2: After CABG+ mitral plasty

Small MR 3 pts 6 pts
Mild MR 1 pts 2 pts
Severe MR 0 pts 0 pts

Conclusions: 1. TEE-DASE enables to select patients with significant MR, in
whom CABG improves mitral valve functioning. 2. TEE-DASE enables patient
selection, in whom CABG should be performed with mitral plasty or valve re-
placement.

P1667 Evaluation of left-ventricular function with modified
TEI index in patients with essential hypertension

Yildiz Sezai, Nuri Kurtoglu, Nurgu Keser, Hakan Erikci, Aysun Erdem,
Suley Akturk, Muslu Sahin, Ismet Dindar. Maltepe University Medical Faculty,
Cardiology, Istanbul, Turkey

Purposes: It is pointed out modified TEI index (MTI) might be more effective
in the evaluation of global cardiac functions compared to systolic and dias-
tolic measurements alone. Present study was planned to determine applica-
bility of modified TEI index in hypertension and its relation with left ventricular
mass index. Methods: We studied 68 patients (33 men, 35 women, mean age
55±7 years) with normal coronary angiography. Twenty-two patients (12 men,
10 women, mean age was 55±6) with hypertension and normal left vetricular
mass index (LVMI) according to Devereux formula were studied in group I (G1),
and twenty-six patients (12 men, 14 women, mean age 57±7 years) with hy-
pertension and increase LVMI in group II (G2). Twenty patients (10 men, 10
women, mean age 53±7) with normal blood pressure was evaluated as con-
trol group. Mitral annulus pulse wave tissue Doppler technique was used for
all measurements. Modified TEI index was calculated as diastolic time interval
which was measured from end of Am wave to origin of Em wave (a’) minus sys-
tolic Sm wave duration (b’) divided by b (ie a’-b’/b’). Results: Modified TEI in-
dex measured by tissue Doppler technique is found significantly higher in both
groups than normal group (CG: 0.33±0.05, G I: 0.51±0.17, G II: 0.68±0.16,
p<0.0001). Group II modified TEI index value is also higher than group I (G
I: 0.51±0.17, G II: 0.68±0.16, p<0.0001). Conclusions: Modified TEI index
which is a marker of left ventricular systolic and diastolic functions were im-
paired in hypertensive patients before hypertrophy had developed. However
impairment was at the highest level in hypertrophied. We concluded that 1)
MTI in hypertensive patients is safe, feasible, and sensitive index for evaluation
of global ventricular functions, 2) Evaluation of hypertensive patients with MTI
periodically may guide interventions directed towards saving systolic and di-
astolic functions, 3) MTI has gained importance as supplementary to standart
Doppler or in case of limitations of standart Doppler technique.
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P1668 Diagnosis of isolated ventricular non-compaction by
second harmonic echocardiography and magnetic
resonance imaging

B. Rizzon, R. Iacobelli, A. Carone, R. Lastilla, R. Romito, L. De Michele,
P. Rizzon, C. Memmola. University of Bari, Institute of Cardiology, Bari, Italy

Isolated ventricular non compaction (IVNC) is a rare congenital cardiomyopa-
thy due to the persistence of primary spongy myocardium during early develop-
ment of the heart. Various imaging technique have been used in the diagnosis
of IVNC. Peculiar echocardiographic findings for diagnosis of IVNC were de-
scribed by standard transthoracic echocardiography (TE). The aim of our study
was to evaluate the accuracy of second harmonic echocardiography (HE) in de-
tecting the spongy myocardium in comparison to magnetic resonance imaging
(MR).
Material and Methods: In this report we describe 7 adult patients initially diag-
nosed as affected by hypertrophic cardiomyopathy (2 cases), dilated cardiomy-
opathy (4 cases), cardiac tumor (1 case) in which the presence of IVNC was
suspected with standard TE. Diagnostic criteria during HE were considered: 1.
presence of multiple, prominent trabeculations of one or more ventricular seg-
ments, 2. deep intertrabecular spaces communicating, at color Doppler, with
the ventricular cavity, 3. non compacted endocardium/compacted epicardium
thickness ratio > 2. MR gradient echo was performed to demonstrate thick-
ened ventricular segments and areas of the myocardium characterized by deep
intertrabecular recesses.
Results: In the present series of cases MR was very sensitive to assess the
persistence of spongy myocardium in 6/7 patients in the left ventricle and in
3/7 patients the biventricular involvement. HE clearly identified the regions of
spongy myocardium in the corresponding 6 patients but in only 1 HE identified
the biventricular malformation. One patient with MR and HE negative studies
had an exaggerated apical trabeculation of right ventricle. HE focused on the
differential diagnosis with more frequently diagnosed conditions. In addition HE
demonstrated impaired systolic function of the non compacted ventricle.
Conclusions: HE can be considered the first choice in the diagnosis of IVNC.
MR has a potential in patients with poor quality HE imaging and in the evalua-
tion of right ventricle.

THREE-DIMENSIONAL ECHOCARDIOGRAPHY: NEW
DEVELOPMENTS

P1669 Automated quantification of left-ventricular volumes
and function: a novel clinical tool?

P. Lipiec, M. Plewka, M. Krzeminska-Pakula, J. Drozdz, M. Ciesielczyk,
P. Wejner-Mik, JD. Kasprzak. Medical University of Lodz, Department of
Cardiology, Lodz, Poland

Three-dimensional echocardiographic (3DE) reconstruction with manual trac-
ing of endocardial border allows accurate quantification of left ventricular end-
systolic and end-diastolic volumes (ESV, EDV) and ejection fraction (EF). Au-
tomated border detection algorithms have been developed to reduce offline
analysis time.
Aim: to investigate agreement between novel automated endocardial border
detection method (3Dabd) and standard 2DE and 3DE quantification of ESV,
EDV and EF.
Methods: 24 patients (mean age 54±13years) underwent 2DE assessment of
LV function (Sequoia, Acuson) and 3DE data acquisition (freehand scanning;
Tomtec 4D LV Analysis 1.1). ESV, EDV and EF were calculated from the 2D
dataset by single plane and biplane modified Simpson’s rule (spSr and bpSr)
and from the 3D dataset (6 apical planes) by 3Dabd software (figure) and man-
ual border tracing technique (3Dmt).
Results: Mean time required for 3Dabd and 3Dmt offline analysis was 9min
and 28min respectively. Mean ESV, EDV and EF calculated by 3Dmt were
97±92ml, 151±92ml and 46±19% respectively. EDV calculated by 3Dabd was
slightly, but statistically significantly underestimated (mean 143±96ml) when
compared to 3Dmt (p=0,008), which led to trend towards underestimation of
EF in 3Dabd (44±20%)(p=0,06). No significant differences were found between
3Dabd, spSr and bpSr results (p=NS). ESV, EDV and EF evaluated by spSr and
bpSr did not differ significantly from values obtained with 3Dmt (p=NS).

Conclusions: Automated endocardial border detection algorithms offer signif-
icant shortening of offline analysis time with results close to validated manual
3DE and 2DE analysis. Current software tends to underestimate EDV and EF
and needs refinements to reach the accuracy of 3Dmt and to further reduce
analysis time.

P1670 3-/4-dimensional parametric imaging allows quick
visualisation of regional dysfunction and
reverberation artefacts

A. Stoylen, CB. Ingul, H. Torp. NTNU, Faculty of medicine, Trondheim, Norway

Aims and Methods: 3-D reconstruction can be applied to parametric (func-
tional) as well as anatomical imaging. In this study, tissue Doppler data from
three standard apical planes are reprocessed to a 3/4-D data set. Velocity data
can be postprocessed to motion, strain rate or strain and displayed in colour
imaging, as M-mode arrays, Bull’s eye and a 3D surface figure that can be
scrolled and rotated. Numerical data and waveforms can be extracted. Feasi-
bility was tested in 6 normal subjects and 6 patients with AMI.
Results: Infarcts were visualised in all patients by mid systolic strain rate, end
systolic strain and post systolic shortening. Reverberation artefacts were visible
in 3 normals, and 2 patients. They were easily identified by colour. Neither mid
syst. SR nor end syst. strain, only peak SR could identify the infarctions, due to
artefacts.

Difference min-max mid syst. SR Peak syst. SR End syst strain

Controls -1.2 -0.21 -22%
Patients -1.36 -1.68 -30%
P: NS 0.04 NS

Conclusion: 3D reconstruction is feasible, and aids in identifying pathology
and artefacts.

The figure shows an anteroapical infarct in strain rate. M-mode array of all six
walls of one heart cycle, bull’s eye and 3D display of mid systole and early di-
astole shows apical a- and dyskinesia and a larger area of post systolic short-
ening. The 3D surface figure shows the ability to rotate.
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P1671 Freehand and rotational transthoracic 3-dimensional
echocardiography enable exact quantification of atrial
septal defect size prior to amplatzer occluder
implantation

JD. Kasprzak 1, M. Ciesielczyk 1, P. Dryzek 2, P. Lipiec 1,
M. Krzeminska-Pakula 1 , A. Sysa 2, M. Plewka 1, J. Drozdz 1. 1Medical
University, Cardiology IMW, Lodz, Poland; 2Polish Mother’s Health Centre,
Cardiology, Lodz, Poland

We aimed to compare the feasibility and accuracy of freehand (FH) vs rota-
tional (RO) transthoracic 3-dimensional echocardiography (3D) for the planime-
try of secundum atrial septal defect (ASD) before interventional closure with
Amplatzer device.
Method: We studied 32 children and young adults (23 female, 3-32 years -
mean age 12±7) prior to Amplatzer implantation (accomplished in 27 pts) us-
ing transthoracic 3D and TEE. 3D-RO was performed at 3° intervals (TomTec
Echoscan 3.0 - 18 pts) 3D-FH by sweep scan, 40-50 slices (EasyScan, 14 pts).
Long and short diameter of defect were measured TEE and 3D. Measurements
were compared to stretched balloon diameter and final Amplatzer waist diam-
eter.
Results: Quality of 3D was good in 22 pts and satisfactory in 10. FH en-
abled more focused acquisition with superior data density and study time (28-
>16 min, p<0.001). ASD tissue rims could be measured in all cases. Mean
stretched/Amplatzer diameter was 21±5/22±6mm and was severely underes-
timated by TEE and much less by 3D: 13±4 vs 18±5 mm (p<0.001), mean
difference of 2,6±3,8mm by 3D (p<0.001) and 7.3±3.6mm by TEE. The re-
sults of 3D had good correlation (better for FH than RO, r=0,89 and 0,80) and
close agreement in Bland-Altman analysis to stretch and device size diameter
(r=0,80 and 0,83 resp.) with underestimation of true Amplatzer size larger for
FH than RO (difference 4.6 vs 1.1mm).

Freehand scan of ASD.

Conclusions: Transthoracic 3-D echocardiography is a robust technique, al-
lowing, as opposed to TEE, accurate measurements of ASD diameter and more
reliable prediction of necessary Amplatzer size in young patients. Freehand
scanning is faster but similarly accurate as rotational scanning thus allowing for
accelerated workflow without quality sacrifice.

P1672 Quantification of synchrony of wall motion by
correlation analysis

E. Wellnhofer 1 , M. Schurr 2 , W. Hoersch 3, M. Schlegl 2, E. Fleck 2, C. Butter 2 .
1Deutsches Herzzentrum Berlin, Cardiology, Berlin, Germany; 2German Heart
Institute (DHZB), Abt. Kardiologie, Berlin, Germany; 3CRM Guidant, Brussels,
Belgium

Background: The study assesses three-dimensional correlation as measure
of asynchrony of wall motion. The measure should be different in patients with-
out heart disease (Normals) and in patients with contraction abnormalities. It
should be reflect effects of cardiac resynchronisation therapy (CRT).
Methods: 13-24 left ventricular volumes/beat were acquired by transoe-
sophageal three-dimensional echocardiography (HP-Sonos 5500, TOMTEC).
Endocardial contours were manually traced (ECHOVIEW 4.1) and surfaces
were generated from contours (MATLAB 6.1). Asynchrony was quantified by
the mean correlation of septal with lateral and anterior with posterior wall ex-
cursions at the mid ventricular level. Correlations were compared between Nor-
mals (no asynchrony) and patients with CHF without bundle branch block (CHF-
control) (minor asynchrony) and with bundle branch block (CRT group) (major
asynchrony). A change of correlation related to pacing is expected in respon-
ders (Res), who were classified retrospectively by an increase of >1ml/kg/min
of maximum oxygen uptake after 12 months on CRT, as opposed to low-
responders (NRes). Thus we distinguish Res and NRes at intrinsic depolar-
ization (Res-ID and NRes-ID) and in optimized pacing mode (Res-CRT and
NRes-CRT).

Results: The boxplot below demonstrates a high correlation for Normals signif-
icantly separated from all other groups(Kruskal-Wallis), a correlation decreas-
ing with increasing asynchrony (CHF-control to CRT groups), and a borderline
significant CRT-related increase in the small responder group(Wilcoxon).

Comparison of correlation in subgroups.

Conclusions: Mean correlation of three-dimensional regional wall motion pro-
vides a specific measure of asynchrony of left ventricular contraction, which is
sensitive to improvement by CRT.

P1673 Measurement of left-ventricular volumes and ejection
fraction in patients with ischaemic left-ventricular
dysfunction: correlation of magnetic resonance
imaging with thallium single-photon emission
computed tomography and freehand
three-dimensional echocardiography

ZY. Fang, C. Nelson, J. McCrohon, S. Rose, F. Khafagi, T. Marwick. University
of Queensland, Dept of Medicine, Brisbane, Australia

Background: The high reproducibility of cardiac MRI makes this test attractive
for serial follow-up of LV volumes and EF. As MRI is not freely available at many
sites, we sought whether 3D echocardiography or thallium SPECT could best
correlate with MRI results in 59 pts with abnormal regional wall motion.
Methods: Three separate echo techniques were employed; biplane Simpson’s,
freehand 3D echo using electromagnetic localization and automated contour-
detection (TomTec, Germany), and a 3D model derived by interpolation be-
tween 3 apical views (GE-Vingmed, Norway), in pts undergoing cardiac MRI
and gated thallium SPECT. Cardiac MRI was performed using standard cine-
gradient images, and LV volumes were calculated from short axis slices using
Argus (Siemens). Gated Tl SPECT was performed after rest injection, using
the Germano software (QGS, GE Medical Systems).
Results: EF with MRI (47±15%) was similar to 3D echo but significantly differ-
ent from 2D echo and SPECT. Both end-systolic volume (ESV; 94±57) and
end-diastolic volume (EDV; 168±56) by MRI exceeded those with all other
methods (Table). Mean differences between the different echo approaches and
MRI were similar. The mean difference of 3D echo from 2D for EDV, ESV and
EF (-1,7 and -5%) was less than for the 3D model (-47,-25,-5%).

Volumes and EF with echo and SPECT

2D echo 3D echo 3D model SPECT

EDV (ml) 124±44 125±45 157±40 116±56
p (vs MRI) p<0.001 p<0.001 p<0.001 p=0.15
Mean diff from MRI -46 -50 -53 -68
ESV (ml) 63±34 71±38 84±26 69±50
p (vs MRI) p<0.001 p<0.001 p<0.001 p<0.01
EF (%) 50±9 45±10 46±9 45±12
p (vs MRI) p=0.02 p=0.18 p=0.06 p=0.02
Mean diff from MRI -2 4 19 9

Conclusions: Assessment of EF appears most similar to MRI using 3DE, but
all techniques under-estimate MRI volumes.
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P1674 Clinical application of three-dimensional
echocardiographic reconstruction: a 4-year single
centre experience

M. Ciesielczyk, J. Drozdz, M. Krzeminska-Pakula, M. Plewka, JD. Kasprzak.
Medical University of Lodz, Cardiology, Lodz, Poland

Three-dimensional echocardiography (3DE) is a novel and rapidly evolving
echocardiographic technique. Theoretically, 3DE should be helpful in difficult
cases when 2-dimensional echocardiography (2DE) cannot deliver required in-
formation due to complex spatial relationships in diseased heart or inability to
obtain a desired cross-sectional view. Accurate quantification is another poten-
tial benefit of 3DE.
Methods: In this study we present our 4-year experience in 3DE applied to
selected clinical population. Retrospective analysis of our database provided
data of 238 3DE studies performed with TomTec Echoscan 3.1 using rotational
device from transthoracic or transesophageal window.
Results: A total of 542 3DE acquisitions were performed. The main indications
for 3DE were:
– congenital anomalies (64)
– assessment of left ventricular function (53)
– valvular heart disease (49)
– assessment of thoracic aorta (36)
– cardiac masses (24)
Quality of resulting 3D image was graded as 0 - bad (5%), 1 - satisfactory
(20%), 2 - good (35%), 3 - demo (40%). The best acquisition in one patient
was graded demo in 119 cases (50%), good in 93 cases (39%) satisfactory in
21 cases (9%) and bad in 5 cases (2%). Average quality of reconstruction was
2.1±0.8. Comparing to 2DE, additional morphologic or quantitative information
was obtained in 48% of patients, including:
– 61% cases of congenital anomalies
– 42% cases of left ventricular function assessment
– 41% cases of valvular heart disease
– 31% cases of descending aorta assessment
– 63% cases of cardiac masses
Conclusion: 3DE can be incorporated in routine diagnostic pathway with high
feasibility rate. 3DE is a valuable tool in clinically indicated cases providing
additional qualitative or quantitative information in 48% of cases.

P1675 Freehand three-dimensional echo, a widely available
tool for assessment of abnormal left ventricles: a
comparison to one-dimensional echo,
two-dimensional echo and cardiac magnetic
resonance imaging

A.S. Gopal, K. Moin, R. Toole, W. Schapiro, N. Reichek. St. Francis Hospital,
Adult Non-Invasive Lab - Lower Level, Roslyn, United States of America

Background: The recently published MADIT II study has made it obligatory to
have a practical, widely available, accurate and reliable method for assessing
left ventricular ejection fraction (LVEF). Freehand 3D echo (TomTec) is a novel
commercially available method that permits EF determination with unrestricted
echocardiographic windows, but has not been validated in abnormal LVs.
Objective: To validate freehand 3D echo EDV, ESV and EF using Cardiac Mag-
netic Resonance Imaging (CMR) and to compare the results to 1D and 2D
methods.
Methods: 10 patients (age=59 ± 19 yrs, 1 female, BSA 2.04 ± 0.24 m2) with
abnormal LVs (mean LVEF=35%) were imaged by 3D echo using a "flock-of-
birds" electromagnetic locating device to provide 3D spatial registration of 10-
12 gated apical images. Endocardial borders were obtained by manual correc-
tion of an automatic boundary detection algorithm and LV volumes calculated
from pyramidal volume elements. 3D imaging time was approximately 5 mins
and data analysis took about 20 mins per study. LV volumes for 2D echo were
calculated by the biplane method of disks and for 1D echo using the Teicholz
equation. Patients underwent CMR using a 1.5 T Siemens Sonata Scanner.
Following multiplane localizers, contiguous, short axis, ECG gated, breath-hold,
segmented k space, TrueFISP cine images of the LV were acquired, with a 146
x 256 matrix, 8 mm slice thickness and 31 x 38 cm FOV. EDV, ESV and EF by
1D, 2D & 3D echo were compared with CMR values by linear regression and
Bland-Altman analyses.
Results: See table.
Comparison of 1D, 2D and 3D echo to CMR

1D-EDV 2D-EDV 3D-EDV 1D-ESV 2D-ESV 3D-ESV 1D-EF 2D-EF 3D-EF

r 0.90 0.85 0.98 0.98 0.91 0.99 0.89 0.87 0.97
SEE 35 37 16 12 19 8 8 7 3
p 0.0004 0.0017 <0.0001 <0.0001 0.0003 <0.0001 0.0005 0.001 <0.0001
Bias (ml) -36 -66 -0.5 -32 -45 -0.9 5 0.3 -0.8
LL (ml) -101 -142 -36 -65 -114 -23 -13 -16 -8
UL (ml) 28 10 26 1 23 21 23 16 6

LL: Lower limits, UL: Upper limits.

Conclusions: 1) Commercially available freehand 3D echo is practical, highly
reliable and accurate for LVEDV, LVESV and LVEF in abnormal LV, as compared

with CMR. 2) 3D echo volumes and EFs agree more closely with CMR than 1D
or 2D echo, showing lower SEE and narrower limits of agreement.

P1676 A new three-dimensional echocardiographic system
using digital radio frequency data – visualization and
quantitative analysis of aortic valve dynamics with
high resolution

M. Handke 1, C. Jahnke 1, G. Heinrichs 1, J. Schlegel 2, C. Vos 3, D. Schmitt 4,
C. Bode 1, A. Geibel 1 . 1University Hospital Freiburg, Cardiology and
Angiology, Freiburg, Germany; 2Toshiba Corporation, Otawara, Japan;
3TomTec GmbH, Unterschleißheim, Germany; 4Fraunhofer Institute, St.
Ingbert, Germany

Background - Common 3D-systems have only limited spatial and temporal
resolution, since the 3D-reconstruction is based on the slow analogue video
signal (frame rate 25Hz). Thin structures like cardiac valves are thus not im-
aged exactly, rapid movement patterns cannot be precisely recorded. The ob-
jective of the present project was to achieve digital image transmission from the
ultrasound unit to the 3D-workstation to improve image resolution.
Methods and Results: A commercially available 3D-echocardiographic sys-
tem (Toshiba Power Vision 6000, 5 MHz multiplane TEE probe) with an inte-
grated raw data-interface enables transmission of digital radio frequency (RF)
data (up to 40 MB/sec) to the 3D-workstation. A 3D data set may contain up to
3 GB, so that the entire high-resolution ultrasound information of the 2D-image
is available. Frame rates of up to 168 Hz result in temporal resolution six times
that of standard 3D systems. The applicability of the system and the image
quality under clinical conditions were tested in 10 patients. The structure of the
aortic valve and the dynamic changes during the cardiac cycle were depicted
by volume-rendering. The changes in the valve orifice areas were measured in
frame-by-frame planimetry.
The mean acquisition time was 6.5±0.5 min (5.8 to 7.5 min). The mean num-
ber of frames recorded per cardiac cycle was 122±16. The improved structural
resolution enabled a detailed imaging of the morphology of the aortic cusps.
The rapid systolic movement patterns of the aortic valve were recorded with
up to 51 systolic frames. The high number of frames enabled creation of pre-
cise area-time diagrams. Thus, the individual phases of aortic valve movement
(rapid opening/slow valve closing/rapid valve closing) could be analyzed quan-
titatively.
Conclusion - A 3D-system based on digital RF data enables high-resolution,
three-dimensional imaging of cardiac movement patterns. This offers new per-
spectives for qualitative and quantitative analyses, especially of cardiac valves.

P1677 Virtual left-ventricular resynchronisation: the ejection
fraction that never was

J. A. van der Heide, H.J. Spruijt, H.F.J. Mannaerts, C.M.C. Van Campen,
C.C. De Cock, O. Kamp, C.A. Visser. VU University Medical Center,
Cardiology, Amsterdam, Netherlands

Background: Recent attention for asynchronous left ventricular (LV) contrac-
tion in left bundle branch block generates a need for synchrony assessment. A
system is described for quantification of electromechanical LV contraction syn-
chrony using three-dimensional echocardiography (3DE) and semi-automatic
endocardial contour detection.
Methods: Eighteen consecutive patients (age 64±15 yrs, 8 female/10 male,
ejection fraction (EF) 38±17%, QRS duration 134±40 ms) underwent transoe-
sophageal, rotational 3DE using an HP SONOS 5500 with built-in 3D ac-
quisition software. Using offline TomTec 4DLV analysis software with semi-
automatic contour detection, 3D endocardial surfaces were reconstructed
throughout the cardiac cycle and LV volumes were calculated. End-diastolic
(EDV) and endsystolic volume (ESV) were defined as maximum and minimum
volume, respectively. In asynchrony, parts of the LV reach maximal contraction
at different points in time, i.e. during different echocardiographic frames. The-
oretical ESV (TESV) was calculated by electronically cutting maximally con-
tracted parts of the LV from different frames and pasting them together to form
one virtual, "synchronous" LV. Theoretical EDV was calculated similarly. This
yields an increased, theoretical EF (TEF), which is the hypothetical EF that
would occur at maximal synchrony, but under the assumption of unchanged
haemodynamic circumstances. EF deficit, defined as TEF minus EF, is a mea-
sure of the impact of asynchrony on LV function.
Results: see table.

Variable Value (average ± SD) Intra-observervariation (mean ± 2SD)

EDV (ml) 146 ± 53 0,1 ± 13,9
ESV (ml) 97 ± 57 0,6 ± 12,8
TEDV (ml) 158 ± 57 0,9 ± 15,5
TESV (ml) 90 ± 53 0,7 ± 11,9
EF deficit (%) 9 ± 3 0,2 ± 2,8

Conclusion: EF deficit is a measure of LV asynchrony. TEF may serve as a
target for resynchronisation therapy.
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P1678 Polar map visualisation of left-ventricular
electromechanical synchrony

J. A. van der Heide, H.J. Spruijt, H.F.J. Mannaerts, C.M.C. Van Campen,
C.C. De Cock, O. Kamp, C.A. Visser. VU University Medical Center,
Cardiology, Amsterdam, Netherlands

Background: Recent attention for asynchronous left ventricular (LV) contrac-
tion in left bundle branch block (LBBB) generates the need for synchrony as-
sessment. A system is described for quantitation of electromechanical LV con-
traction synchrony by three-dimensional echocardiography (3DE) and semi-
automatic endocardial contour detection.
Methods: Eighteen consecutive patients (age 64±15 yrs, 8 female/10 male,
ejection fraction 38±17%, QRS duration 134±40 ms) underwent transoe-
sophageal, rotational 3DE using an HP SONOS 5500 with built-in 3D ac-
quisition software. Using offline TomTec 4DLV analysis software with semi-
automatic contour detection, 3D endocardial surfaces were reconstructed
based on 744 endocardial surface points. For each point, distance to the end-
diastolic LV center of gravity was calculated throughout the cardiac cycle. Tim-
ing was defined as time between electrocardiographic R-wave and moment of
minimal distance; dispersion, a measure of asynchrony, was defined as stan-
dard deviation of timing. This yields two variables for every LV, one for (aver-
age) timing, and one for dispersion. Polar maps were generated to visualise
synchrony by homo- or heterogeneity of their colors. Measurements were re-
peated to assess reproducibility.
Results: See figures of polar map examples. 1; normal: mostly homogeneous,
2; LBBB: delay in inferoseptum as indicated by lighter color in that region,
3; Same patient, biventricular pacing: decreased delay. Bland-Altmann intra-
observer variability: timing: -4±130 ms; dispersion: 21±50 ms (mean±2SD,
segmental level).

Conclusions: The combination of 3DE with semi-automatic contour detection
enables accurate quantitation of LV electromechanical contraction synchrony
that can be readily assessed using polar maps.

REGULATION OF ENDOTHELIAL FUNCTION: FROM
BENCH TO CLINICS

P1679 Reduced nitric oxide bioavailability and platelet
activation in young spontaneously hypertensive rats

A. Schäfer 1 , J. Widder 1, M. Eigenthaler 2 , G. Ertl 1, U. Walter 2,
J. Bauersachs 1. 1Medizinische Universitätsklinik, Department of Cardiology,
Würzburg, Germany; 2Universitätsklinik Würzburg, Department of
Pathobiochemistry, Würzburg, Germany

Background: In several cardiovascular diseases such as diabetes, hyperten-
sion and heart failure, platelet activation has been described. However, the
mechanisms resulting in platelet activation have not been systematically inves-
tigated. Phosphorylation of the vasodilator-stimulated phosphoprotein (VASP)
in the vascular wall and in platelets is a sensitive monitor of in vivo nitric oxide
(NO) bioavailability.
Methods and Results: Whole blood samples were taken from 10 week old
Wistar-Kyoto rats (WKY) and spontaneously hypertensive rats (SHR). In vivo
surface-expression of P-selectin and platelet-binding of fibrinogen, both reliable
markers of platelet activation, were assessed by flow cytometry. Platelet VASP
phosphorylation at its Serine 239 and Serine 157 residues was assessed using
specific antibodies. Endothelial vasomotor function was assessed in an organ
bath.
In SHR we observed a significantly reduced acetylcholine-induced NO-
mediated maximum relaxation (% of preconstriction: WKY 85.6±2.4; SHR
67.6±2.7, p<0.001) and reduced basal NO formation assessed as additional
contraction induced by an NO synthase inhibitor in slightly preconstricted
aortic rings (% of maximum constriction: WKY 71.1±4.1; SHR 57.8±2.4,
p<0.05). Platelet basal VASP-phosphorylation as a monitor of NO bioavail-
ability was significantly reduced at both phosphorylation sites in SHR (Ser
239: WKY: 15.2±0.6 mfu [mean fluorescence units]; SHR: 11.7±0.5 mfu; Ser
157: WKY: 53.0±3.0 mfu; SHR: 35.0±3.5 mfu) and inversely correlated with
platelet activation: surface-expression of P-selectin and membrane-bound fib-
rinogen were significantly enhanced in SHR compared with WKY (P-selectin:
WKY: 23.2±3.4 mfu; SHR 58.3±7.9 mfu, p< 0.05; platelet-bound fibrinogen:
WKY: 8.6±0.5 mfu; SHR: 13.5±1.1 mfu, p<0.001). Preincubation with the NO
donor sodium nitroprusside (SNP, 1 µM, 15 min) significantly increased platelet

VASP-phosphorylation (Ser157: 41.7±0.1 mfu) and normalized the enhanced
surface expression of P-selectin in SHR (SHR+SNP: 15.1±1.5 mfu).
Conclusion: Using VASP phosphorylation as a sensitive monitor of in vivo
NO bioavailability, these data provide evidence that reduced NO bioavailability
substantially contributes to increased platelet activation in young SHR.

P1680 Mycophenolate acid inhibits endothelial NAD(P)H
oxidase activity and superoxide formation by a rac1
dependent mechanism

H.Y. Sohn, F. Krötz, M. Keller, S. Derflinger, T. Gloe, K. Theisen, HU. Stempfle.
University of Munich - Innenstadt, Cardiology, Muenchen, Germany

Background: Recent studies show that an occurrence of coronary endothelial
dysfunction predicts the manifestation of cardiac allograft vasculopathy (CAV)
and cardiac death in patients after heart transplantation who receive immuno-
suppressive therapy. Since an increased superoxide formation by activation
of endothelial NAD(P)H oxidase induces endothelial dysfunction, the present
study was designed to examine the effect of different immunosuppressive com-
pounds on NAD(P)H oxidase activity in cultured human umbilical vein endothe-
lial cells.
Results: The calcineurin inhibitors cyclosporine A and tacrolimus (0.1
µM each, 24 hours of incubation) significantly increased endothe-
lial superoxide production as measured with cytochrome c and 2,7-
dihydrodichlorofluoresceine fluorescence assay (p<0.01 each). This was inhib-
ited by the specific NAD(P)H oxidase blocker gp91ds-tat. In contrast, the ino-
sine monophosphate dehydrogenase inhibitor mycophenolate acid (MPA, 1-10
µM) reduced endothelial superoxide formation by blockade of the constitutively
active NAD(P)H oxidase, as it attenuated the respiratory burst induced by neu-
trophil NADPH oxidase. The effect of MPA seems to be mediated by depletion
of cellular GTP content leading to inhibition of the small GTPase rac1: After 24
hours of incubation with MPA the amount of membrane-bound rac1 which was
significantly reduced which went along with a significant attenuation of rac1 ac-
tivation as indicated by the rac1 specific activity assay. Accordingly, restoration
of cellular GTP content with guanosine (1 µM) abolished the inhibitory effect of
MPA on endothelial superoxide formation.
Conclusion: Since endothelial dysfunction precedes the development of ac-
celerated CAV after heart transplantation, immunosuppressive regimes which
include the functional antioxidant MPA rather than calcineurin inhibitors that
generate superoxide might be taken into consideration for prevention of CAV.

P1681 Crataegus spezial extract WS 1442 induces an
endothelial-dependent, NO-mediated vasorelaxation
in rat aorta and human arteria mammaria

K. Brixius 1, S. Wilms 1, P. Tossios 2, U. Mehlhorn 2 , RHG. Schwinger 1.
1University of Cologne, Department of Internal Medicine III, Cologne,
Germany; 2University of Cologne, Cardiothoracic Surgery, Cologne, Germany

It has been shown previously that Crataegus extracts are able to induce an
endothelium-dependent vasorelaxation (Chen et al. 1998). Therefore, we in-
vestigated the influence of WS 1442, a special extract of Crataegus leaves and
flowers, on relaxation of isolated rings of rat aortae as well as of human arteriae
mammariae obtained from patients undergoing aortocoronary bypass opera-
tion. Experiments were performed in the presence and absence (mechanical
disruption) of endothelium. Fractions of WS 1442 (fraction A: lipophil, contain-
ing flavonoids, yield 12.5%, fraction B: hydrophil, containing flavonoids, yield
69.9%, fraction C: flavonoid-free, enriched in oligomeric procyanides, OPC,
yield 21.3%) were investgated as well.
WS1442 induced a concentration-dependent vasodilation in rat aorta and hu-
man arteria mammaria precontracted by phenylephrine (concentration needed
to induce a halfmaximal relaxation (IC50): rat: 6.39±0.61 µg/ml (n=7), human:
19.3±1.8 µg/ml (n=6)). The maximal vasorelaxation induced after application
of WS 1442 (100 µg) was for rat 25.0±5.7% of the papaverine (0.1 mM)-
induced vasodilation (%Pap), and for human 20.8±5.8%Pap. If the experiments
were performed in the presence of L-nitromethyarginine (10 µM) or after me-
chanical disruption of the endothelium, no vasorelaxation was observed. The
vasorelaxant properties of WS 1442 were mediated only by the OPC-containing
fraction C, but not by fraction A or fraction B. In the presence of iberiotoxin (Ib,
100 nM), i.e. after blocking the Ca2+-dependent K+- channels, the vasorelax-
ation induced by fraction C was significantly reduced in rat aorta (IC50, con:
6.37±0.48 µg/ml, +Ib: 25.1±0.72 µg/ml). Glibenclamid, an inhibitor of the ATP-
dependent K+-channels did not influence fraction C-induced vasorelaxation.
Conclusions: WS 1442, a special extract of crataegus leaves with flowers,
induces an endothelium-dependent, NO-mediated vasorelaxation, which may
at least partly be mediated by an opening of Ca2+-dependent K+-channels.
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P1682 Extracellular superoxide dismutase is a major
determinant of nitric oxide bio-availability

O. Jung 1, SL. Marklund 2 , T. Pedrazzini 3 , R. Busse 1, R.P. Brandes 1.
1Frankfurt Medical School, Kardiovaskuläre Physiologie, Frankfurt am Main,
Germany; 2Umea University Hospital, Department of Medical Biosciences,
Umea, Sweden; 3University of Lausanne Medical School, Division of
Hypertension, Lausanne, Switzerland

The vascular NO bio-availability is limited by superoxide anions (SA), gener-
ated in the vessel wall. Three different superoxide dismutase isoforms (SODs)
contribute to the detoxification of SA. One of these enzymes, the extracellular
SOD (ecSOD) is secreted into the extracellular space, where it binds to the gly-
cocalix. As the role of ecSOD in the control of vascular homeostasis is largely
unknown, we set-out to determine the involvement of this enzyme in the main-
tenance of blood pressure under normal conditions and in reno-vascular hy-
pertension induced by the two-kidney one-clip model in mice. Furthermore we
studied the effect of the genetic deletion of ecSOD on endothelium-dependent
relaxation ex vivo. Blood pressure was identical in sham-operated ecSOD +/+
and ecSOD -/- mice. Following clip application, blood pressure rose to signifi-
cantly higher values in ecSOD -/- than in ecSOD +/+ mice. Treatment with hu-
man recombinant ecSOD selectively decreased blood pressure in clipped ec-
SOD -/- mice, whereas ecSOD had no effect in ecSOD +/+ mice, even from the
clipped group. Compared to sham-operated ecSOD +/+, ecSOD -/- mice exhib-
ited attenuated endothelium-dependent relaxation. Relaxations in vessels from
clipped animals were attenuated, and this effect was more pronounced in ec-
SOD -/- than ecSOD +/+ mice. Vascular SA, as measured by lucigenin chemi-
luminescence, was markedly higher in ecSOD -/- compared to ecSOD +/+ mice
and further increased by renal artery clipping. Tiron, an antioxidant, normalized
relaxations in vessels from sham-operated and clipped ecSOD -/- mice, as well
as in clipped ecSOD +/+ mice. In contrast, in vivo application of ecSOD se-
lectively increased endothelium-dependent relaxation in vessel from ecSOD -/-
mice. These data demonstrate that ecSOD plays an important role in control-
ling vascular NO bio-availability, blood pressure and endothelium-dependent
relaxation. Although reno-vascular hypertension is associated with a marked
increase in vascular SA production, the present observations also suggest that
an imbalance of ecSOD activity to oxidative stress does not contribute to reno-
vascular hypertension in wild-type animals.

P1683 Myocardial bridging is characterized by endothelial
dysfunction

J. Herrmann, S.L. Higano, D.R. Holmes, A. Lerman. Mayo Clinic Rochester,
Division of Cardiovascular Diseases, Rochester, United States of America

Background: Shear stress has been identified as an important factor for en-
dothelial function. Myocardial bridging (MB) is a congenital condition of shear
stress alteration. However, whether MB is also associated with an alteration of
endothelial function, particularly an impairment in endothelium-dependent va-
sorelaxation has been hardly assessed, and was, therefore, the objective of the
current study.
Method: Consecutive series of 35 patients with MB in the mid segment of
the LAD and no coronary artery stenoses, as diagnosed by angiography.
Endothelium-dependent vasorelaxation was examined by selective infusion of
acetylcholine (Ach, 10-6 mol/L to 10-4 mol/L), endothelium-independent va-
sorelaxation by nitroglycerin (NTG) and adenosine. Coronary artery diameter
(CAD), coronary flow reserve (CFR), and coronary blood flow (CBF) were as-
sessed by quantitative coronary angiography and intracoronary Doppler analy-
sis.
Results: Endothelium-dependent vasorelaxation of the coronary microcircu-
lation was unimpaired as demonstrated by an increase in CBF of 58 ± 20%
following Ach, as well as by a normal coronary flow reserve to adenosine (3.28
± 0.18). However, as demonstrated by CAD changes after injection of Ach or
NTG, endothelium-dependent but not endothelium-independent was impaired
within and distal to the MB site (see Figure).
Conclusion: In patients with MB but without overt coronary artery disease, en-
dothelial dysfunction seems to be a characteristic finding at the site of the my-
ocardial bridging. This functional alteration might be a consequence of bridging-
associated shear stress alteration and might add to the severity of lumen com-
pression and thus to myocardial ischemia and the clinical presentation of this
abnormality.

CAD changes to NTG and Ach.

P1684 The influence of isoprostane F2alpha-III on reflow
after myocardial infarction

K. Greaves 1, SR. Dixon 2, I. O’Brien Coker 3, AI. Mallett 3 , WW. O’Neill 2,
R. Senior 4 , S. Redwood 5, MS. Marber 5. 1Department of Cardiology,
Middlesex, United Kingdom; 2William Beaumont Hospital, Division of
Cardiology, Royal Oak, United States of America; 3University of Greenwich,
Department of Biochemistry, London, United Kingdom; 4Northwick Park
hospital, Department of Cardiology, London, United Kingdom; 5St Thomas’
hospital, Department of Cardiology, London, United Kingdom

Objectives: Isoprostane F2a-III (iP) is a vasoconstrictor formed by lipid oxi-
dation during myocardial ischemia/reperfusion. We investigated whether con-
tributes to the low/no reflow phenomenon following acute myocardial infarction
(AMI) in the human and murine heart (MH).
Methods: (1) 20 patients undergoing primary percutaneous coronary inter-
vention (PCI) for AMI had iP measured by high performance liquid and gas
chromatography-mass spectrometry after PCI. iP concentrations were corre-
lated to four modalities of microvascular reperfusion assessment. (2) In isolated
MH we established: (a) the concentration-coronary flow (CF) relationship for iP;
(b) the concentration of iP antagonist SQ29548 required to reverse iP-mediated
coronary constriction; (c) the effect of SQ29548 on CF post-AMI.
Results: In patients, mean peak iP concentration was significantly higher dur-
ing AMI than in controls respectively (1.8±1.3 x 10-9M vs. 1.6±0.6 x 10-10M,
p<0.001). A positive correlation existed between mean iP concentration and
ST-segment resolution at 90-minutes (R=0.62, p<0.05). In MH: (a) coronary
vasoconstriction only occurred at, or above, iP concentrations >1.0 x 10-6M
(reduction in CF by iP as percentage of basal flow: 1 x10-7M:101±20%, 1 x
10-6M:43±12%, 1.0 x 10-5M:31±10%, 1.0 x 10-4M:24±12%, p<0.001); (b)
SQ29548 1.0 x 10-6M completely reversed the effects of iP 1.0 x 10-5M; (c)
the presence of SQ29548 1 x 10-6M during reperfusion following 30 minutes of
global ischemia had no effect on CF or infarct volume.
Conclusion: The vasoconstrictor iP is released during the reperfusion phase
of AMI but concentrations are 1000-fold less than those that diminish CF. This
suggests that iP is not associated with the low/no reflow phenomenon in hu-
mans during AMI.

P1685 Continuous therapy with nitroglycerin impairs
flow-mediated vasodilatation but does not cause
nitrate tolerance in conductance arteries

T. Gori 1, P. Harvey 2, JS. Floras 2, JD. Parker 3. 1Osp Le Scotte, Medicina
Interna 2, Siena, Italy; 2University Health Network Hospitals, Dept. of
Cardiology, Toronto, Canada; 3Mount Sinai Hospital, Dept. of Cardiology,
Toronto, Canada

Background: Continuous therapy with nitroglycerin (GTN) causes impaired
endothelial vasomotor function and nitrate tolerance in resistance arteries. We
set out to investigate whether endothelial vasomotor dysfunction and nitrate tol-
erance are present in conduit arteries and whether they follow the same time
frame.
Methods and results: Sixteen healthy young male volunteers were random-
ized to continuous treatment with transdermal GTN (0.6 mg/hr/24hrs for 6 days)
or no therapy. Endothelium-dependent (flow-mediated) dilatation (FMD) and
endothelium-independent (GTN-mediated) dilatation (GMD) were evaluated in
three separate occasions: before randomization (visit 1), after six days of trans-
dermal GTN treatment (visit 2), and three hours after withdrawal of transdermal
GTN (visit 3). FMD and GMD were assessed using high frequency vascular ul-
trasound imaging of the brachial artery. On visit 1, there were no significant
differences between treatment groups. On visit 2, in the GTN group, brachial
artery diameter was significantly larger as compared to visit 1 (0.47±0.1 vs

FMD is impaired after GTN treatment.

0.38±0.03 cm, P<0.05). At this
time point, both FMD and GMD
were blunted in the GTN group
(P<0.05 for both). On visit 3, three
hours after patch removal, base-
line brachial artery diameter and
GMD returned to pretreatment val-
ues, while FMD remained signifi-
cantly blunted as compared to visit
1 (see figure. visit 1: 8.7±6.1%;
visit 3: 4.1±4.2%, P<0.05). There
were no changes over time in the
control group.
Discussion:
Our data show that sustained con-
tinuous treatment with transdermal

GTN, while causing a significant impairment in endothelium-dependent vasodi-
latation, does not induce nitrate tolerance in conduit arteries.
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P1686 Clinical outcome of patients with prinzmetal variant
angina

A. Sestito 1, GA. Lanza 1, F. Infusino 1, E. Romagnoli 2 , M. Manolfi 1,
G. Bencardino 3, F. Crea 1, A. Maseri 2. 1Università Cattolica del Sacro Cuore,
Istituto di Cardiologia, Roma, Italy; 2Università Vita e Salute, Istituto di
Cardiologia, Milano, Italy; 3Policlinico A. Gemelli, Istituto di Cardiologia, Rome,
Italy

Background: Most epidemiological studies concerning patients with Prinz-
metal variant angina (brief episodes of rest angina associated with ST segment
elevation on the ECG) were performed more than 25 years ago. The impressive
progress in the prevention, diagnosis and treatment of patients with ischemic
heart disease in the most recent years may have significantly changed the short
and long term outcome of such patients.
Methods: In this study we report follow up data of 176 patients with a diagnosis
of variant angina (59.7±11.6 years; 29 women, 147 men) admitted to our In-
stiute from January 1991 to June 2002. Typical ST segment elevation occurred
in anterior leads in 59% of patients, in inferior leads in 35%, and in both ante-
rior and inferior leads in 6% of patients. Coronary angiography was performed
in 136 patients (77.2%) and showed normal epicardial coronary arteries in 68
patients (50%), and 1-vessel, 2-vessel and 3-vessel coronary artery disease in
50 (36.7%), 10 (7.3%) and 8 (6%) patients, respectively.
Results: At a median follow-up time of 45 months (range: 6-318 months) 64
major cardiac events (cardiac death, myocardial infarction, life-threatening ar-
rhythmias) were recorded in 58 patients (32.9%). Specifically, 3 patients had
cardiac death (1.7%), 4 patients (2.3%) were resuscitated from cardiac arrest
caused by ischemia-induced ventricular tachycardia/fibrillation or asystole, and
in further 29 patients (16.5%) with syncopal or pre-syncopal episodes, tachy-
or brady-arrhythmias were documented during ischemic attacks. A myocardial
infarction occurred in 28 patients (15.9%). The risk of cardiac events was not
correlated to age, gender or presence of significant coronary artery disease. In
contrast, ST segment elevation involving both anterior and inferior ECG leads
(suggesting multifocal coronary spasm) was associated with a higher risk of
events (80% vs 28% of patients with anterior and 40% of patients with inferior
ST segment elevation, p=0.004). Most events occurred within 1 month from
symptom onset, suggesting that a timely diagnosis and treatment can prevent
occurrence of clinical events.
Conclusion: Our data show a low cardiac mortality in appropriately diag-
nosed and treated patients with variant angina. However, the occurrence of
life-threatening cardiac events (arrhythmias, myocardial infarction) is quite high,
in particular in those with evidence of multifocal coronary vasospasm, pointing
out the need for a timely diagnosis and appropriate drug treatment in these
patients.

P1687 Myocardial infarcts in the obese differ significantly
from infarcts in the non-obese patient: management
and prognosis implications

JG. Murphy 1, S. Wright 1 , A. Nigam 2, WL. Miller 1 , TG. Allison 2,
SL. Kopecky 1, AS. Jaffe 1. 1Mayo Clinic, Cardiology and CCU, Rochester,
United States of America; 2Mayo Clinic, Division of Cardiology, Rochester,
Minnesota, United States of America

Background: Obesity (Body mass index > 30) and overweight (BMI = 25 -
30)status are a major health problem in the United States. We have previously
demonstrated reduced risk of in-hospital death with AMI in obese patients.
Long-term outcome with regard to obesity following AMI remains unclear.
Methods: We retrospectively reviwed 941 myocardial infarct patients admitted
to the Mayo clinic CCU from Jan 1988 to December 2001 and analyzed the
impact of obesity on outcome.
Results: Obese patients (n = 313) were younger (mean age ± SD, 60 ± 12
years) compared to 66 ± 11 years for normal weight patients (n= 250) (P<

0.01). 72% were male compared to 52% in the non-obese. Infarct location,
infarct type (ST or non ST elevation MI), Killip class and ejection fraction were
similar. Incidence of hyperlipidemia, hypertension and smoking were similar
but diabetes was twice as common in the obese 23% versus 12% (p < 0.01).
Extent of angiographic coronary artery disease (one, two, three vessel disease,
left main or LAD disease was similar in all groups. Actuarial survival at one,
five and ten years was similar in all groups(p=0.2) despite a higher incidence
of cardiac death in the overweight (57%) and obese groups (61%), p<0.01
compared to normal weight patients (30%)over the same time period. The risk
of re-infarction was significantly higher in the overweight (RR 2.42, 95% CI
1.25, 4.69 p < 0.01)and in obese patients (RR 1.80, 95% CI 0.87, 3.72 p=
0.12) compared to normal weight patients.
Conclusion: In summary obese patients who infarct do so at a younger age -
typically 6 years earlier than non-obese patients, are twice as likely to be dia-
betic but otherwise are remarkably similar to non-obese patients in risk factors
and extent of disease. While late survival is similar to older non-obese patients
who infarct, they have a higher risk of re-infarction and cardiac death. Obesity
mirrors older chronological age with regard to late survival.

P1688 The role of the multidrug resistance related protein 1
on the glutathione redox system under shear stress

C. Müller 1 , J. McNally 1, D.P. Jones 2, D.G. Harrison 1. 1Emory University,
Cardiology, Atlanta, United States of America; 2Emory University,
Biochemistry, Atlanta, United States of America

Purpose: Oscillatory shear stress (OSS) is thought to predispose to the de-
velopment of atherosclerotic lesions by stimulating the production of reactive
oxygen species by the endothelium. In contrast, laminar shear stress (LSS)
induces protective radical scavenging enzymes such as eNOS and the Cu/Zn
SOD. Glutathione is a major source of intracellular reducing equivalents. In the
present study we investigated the effects of OSS/LSS on the intra and extracel-
lular glutathione levels and studied the role of the multidrug resistance related
protein 1 (MRP1) as a glutathione transporter under conditions of OSS and
LSS.
Methods: We exposed human aortic endothelial cells (HAECs) to OSS of ±
15 dynes/cm2 and LSS of 15 dynes/cm2 for 4 and 12 hours. The intra and
extracellular glutathione levels were measured by HPLC.
Results: Under conditions of OSS we found a significant decrease in intracellu-
lar reduced glutathione (GSH) combined with an increase in extracellular GSH
and oxidized glutathione (GSSG). LSS significantly increased the intracellular
GSH. The increase of extracellular GSH/GSSG in response to OSS could be
inhibited by the use of MK571 (5µM) a specific inhibitor of MRP1, a protein we
found to be expressed at high levels in HAECs by RT-PCR and Western anal-
ysis. Downregulation of MRP1 by transfecting HAECs with specific siRNA also
inhibited GSH/GSSG export.
Conclusion: These data suggest that OSS and LSS modulate endothelial cell
GSH levels in divergent fashions, and demonstrate a role of MRP1 as a modu-
lator of endothelial cell redox state.

P1689 Comparison of the effects of pentaerythritol
tetranitrate and nitroglycerin on
endothelium-dependent vasorelaxation in humans

T. Gori 1, A. Al-Hesayen 2, C. Jolliffe 2, JD. Parker 2. 1Osp Le Scotte, Medicina
Interna 2, Siena, Italy; 2Mount SInai Hospital, Cardiology, Toronto, Canada

Background: We previously demonstrated that sustained therapy with nitro-
glycerin (GTN) impairs responses to endothelium-dependent vasodilators and
vasoconstrictors. The effect of other organic nitrates on these parameters of
endothelial function has not been studied. In order to do this, we investigated
whether treatment with pentaerythritol tetranitrate (PETN), as compared to
GTN, is associated with impaired endothelium-dependent vasodilation.
Methods and results: We randomized 28 healthy young volunteers to contin-
uous transdermal GTN (0.6 mg/hr/24hr) or long-acting PETN (80 mg po tid)
for 6 days. The responses to intraarterially infused acetylcholine (7.5, 15, 30
µg/min) were studied with strain gauge plethysmography. GTN treatment in-
duced a profound impairment in endothelium-dependent vasodilation (max in-
crease in forearm blood flow 91±35%). As compared to GTN, PETN treatment
was associated with significantly greater responses to acetylcholine (max in-
crease in forearm blood flow 203±53%, P<0.05).

Discussion: As compared to GTN, treatment with PETN appears to have a
lesser impact on endothelial dysfunction. This, and our previous observation
that PETN does not induce nitrate tolerance after continuous treatment, sug-
gest that the use of this organic nitrate in clinical practice should be reconsid-
ered.
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P1690 Impaired endothelium-dependent brachial arterial
reactivity in patients with familial combined
hyperlipidaemia

M. De Michele, A. Salvato, M. De Divitiis, P. Pauciullo, G. Marotta, A. Iannuzzi,
S. Panico, P. Rubba. Federico II University, Clinical and Experimental
Medicine, Napoli, Italy

Background: Familial combined hyperlipidemia (FCHLP) is associated with a
markedly increased risk of premature coronary artery disease. The present
study was designed to evaluate whether preclinical atherosclerotic functional
abnormalities are detectable in the systemic arteries of FCHLP patients.
Methods: Sixty subjects were recruited for the study: 30 individuals with
FCHLP (mean age, 48 ± 9 years), defined by fasting total plasma choles-
terol and/or triglyceride concentrations > 250 mg/dL and by the occurrence of
multiple lipoprotein phenotypes within a family, and 30 age- and sex-matched
healthy controls. All subjects underwent high resolution B-mode ultrasound ex-
amination and the brachial arterial reactivity, a marker of endothelial function,
was measured by using a semiautomated computerized program. Lipid pro-
file, insulin, C-reactive protein, resting blood pressure, body mass index, and
smoking status were also determined.
Results: Compared with controls, FCHLP subjects had significantly higher
body mass index, diastolic blood pressure, fasting total cholesterol, triglyc-
erides, apoB and insulin concentrations. There was no difference in baseline
vessel diameter between the two groups (3.4 ± 0.5 mm for FCHLP vs 3.6 ±
0.6 mm for controls, p = 0.17). In response to flow increase, the arteries of
the control subjects dilated 8.9 ± 4.9% (range 2.3 to 20.8%), whereas in the
FCHLP subjects, brachial arterial reactivity was significantly impaired (5.5 ±
2.5%, range 0 to 10.1%, p = 0.002). In multivariate analysis, diastolic blood
pressure values were independent determinants of attenuated brachial artery
response to reactive hyperemia.
Conclusions: The present findings suggest that vascular reactivity is impaired
in the systemic arteries of FCHLP patients.

P1691 Relation between coronary response to ergonovine
and lipid profile in patients with non-significant
coronary artery stenosis

M. Nedeljkovic 1, M. Ostojic 1, B. Beleslin 2, I. Nedeljkovic 1, N. Milic 3,
A. Djordjevic-Dikic 1, J. Stepanovic 1, V. Kanjuh 1. 1Institute for CV diseases,
Cardiology Dept., Belgrade, Yugoslavia; 2Belgrade, Yugoslavia; 3Institute for
medical statistics, Belgrade, Yugoslavia

Background: High lipid values are significant risk factors for development and
progression of coronary atherosclerosis, but the relation between coronary va-
sospasm and vasoconstriction as provoked by ergonovine (Erg) and lipid profile
has not been completely defined.
Objectives: The aim of our study was to evaluate the relation between re-
sponse of coronary arteries to Erg provocation and lipid profile in consecutive
patients with chest pain syndrome and non-significant coronary artery steno-
sis. Methods: In cath lab, ergonovine test at doses of 0.05, 0.10 and 0.20mg of
ergonovine maleate given i.v. at 3 min intervals, was performed in 100 consec-
utive patients (45 male, 55 female, mean age 52±8 years) with chest pain syn-
drome at the end of diagnostic catheterization disclosing non-significant coro-
nary artery stenosis (<50% diameter stenosis). All patients were off therapy
at the time of testing. Coronary spasm was defined as total or near total ob-
struction of the coronary artery. By quantitative coronary arteriography we have
evaluated changes of minimal luminal diameter (MLD) during Erg provocation.
In all patients we have measured total cholesterol, LDL- and HDL-cholesterol,
and triglycerides.
Results: Coronary vasospasm was found in 5 patients (5%), whereas in
the whole group of patients MLD decreased from resting 1.90±0.49mm to
1.67±0.53mm at maximal Erg (p<0.05). Mean lipid values were 6.5±1.0,
4.9±1.0, 1.5±0.3, and 1.3±0.6mmol/L for cholesterol, LDL-, HDL-cholesterol
and triglycerides, respectively. There was significant negative correlation be-
tween resting MLD and LDL-cholesterol (P=0.03). However, there was signif-
icant positive correlation between MLD decrease provoked by Erg and total
cholesterol (p=0.006), as well as LDL-cholesterol (p=0.004), but not for HDL-
cholesterol and triglycerides (p=ns).
Conclusions: In consecutive patients with nonsignificant coronary artery
stenosis evaluated by ergonovine provocation, there was not only significant
negative correlation between MLD and LDL-cholesterol, but also positive cor-
relation between coronary vasoconstriction to ergonovine provocation and both
total cholesterol and LDL-cholesterol.

P1692 Aortic compliance correlated with left-ventricular
function in patients with coronary heart disease

S. Sakuragi, S. Hiramatsu, J. Iwasaki. Tottori Municipal Hospital, Department
of Cardiology, Tottori, Japan

Background: Despite pulse wave velocity (PWV) is an index of atherosclerosis
and a reliable marker of cardiovascular event, the relationship between PWV
and cardiac function has not been fully evaluated. Recently, PWV has been re-
ported to be simply and invasively measured as brachial-ankle PWV (baPWV).
In this study, we evaluated the relationship between severity of coronary artery
disease (CAD), leftventricular function and aortic compliance which was deter-
mined based on baPWV.
Methods and Results: We evaluated 60 patients (42men and 18women,
57+11y.o.) with CAD (Group-I, n=28, 63+10y.o.) and without CAD (Group-N,
n=32, 55+13y.o.) determined by coronary angiography. There was no difference
in age and mean blood pressure between the two groups. The baPWV was
greater in Group-I compared with Group-N (1793+350 vs 1469+292cm/sec,
p<0.01). In addition, in Group-I, patients with multivessel disease had greater
baPWV than those with single vessel disease (1794+449 vs 1603+255cm/sec,
p<0.05). In Group-I, baPWV was significantly correlated with %fractional short-
ening measured by UCG (r=-0.45, p<0.01)(Figure).

Conclusions: The baPWV, which can be simply measured, is associated with
leftventricular function and there is a graded relationship between baPWV and
severity of CAD.

P1693 Nebivolol restores endothelium-dependent
vasodilatation and inhibits atherosclerosis in
apolipoprotein E-deficient mice

A. Kouroedov, F. Cosentino, P. Francia, M. Eto, T.F. Lüscher. Physiologisches
Institut, Cardiovascular Research, Zürich, Switzerland

Nebivolol is a beta 1-selective adrenergic receptor agonist with a direct va-
sorelaxant effect that involves activation of the L-arginine - nitric oxide (NO)
pathway.
Objective: The present study was designed to investigate whether treatment
with nebivolol, by restoring of NO availability, may exert vascular protective ef-
fect in atherosclerosis-prone mouse model.
Methods: 50 apoE-deficient male mice were fed for 30 weeks with Western
type diet (42% milk fat, 0.15% cholesterol) in the presence and in the absence
of nebivolol (10 mg/kg/day) or atenolol (100 mg/kg/day). After this period ani-
mals were sacrificed and the entire aorta from the heart to the iliac bifurcation
was removed, dissected and stained with Oil-red-O to visualize the atheroscle-
rotic plaques. Plaque area was detected and expressed as a percentage of the
total vascular area. Aortic rings were also used for isometric tension recordings.
Results: Systolic blood pressure measured by tail-cuff method during the last
week of treatment was not affected by both drugs. NO-mediated, endothe-
lium dependent relaxation to acetylcholine was markedly impaired in untreated
group (6.3±15.5% relaxation to 10-4M acetylcholine). In some mice from this
group paradoxical vasoconstriction to acetylcholine was observed. Chronic
treatment with nebivolol increased relaxations to 44.2±8.5% (p<0.05 vs un-
treated), no one mouse had paradoxical vasoconstriction. In contrast, atenolol
did not prevent the blunting effect of chronic hyperlipidemia on acetylcholine-
induced response (25.6±15.5% relaxation, ns vs untreated). Within 30 weeks
all animals developed severe atherosclerosis covering one-third of the aortic
surface area. Treatment with nebivolol as well as with atenolol reduced the area
of the aortic tree occupied with atheromatous lesions by 20±4% and 28±8%,
respectively (p<0.05 vs control for both beta-blockers).
Conclusion: Our findings showed that relationship between such phenomena
as vascular reactivity and subsequent plaque formation is much more compli-
cated then it is traditionally assumed. Despite only nebivolol was able to prevent
endothelial dysfunction, both nebivolol and atenolol could reduce atherosclero-
sis in apoE-deficient mice.
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P1694 Endothelial dysfunction and intramural plaques in
angiographically normal coronary arteries of patients
with diabetes mellitus type 2 and coronary artery
disease

S. Sixt, U. Halfwassen, A. Hinterholzer, A. Riedlinger, KW. Diederich,
G. Schuler, J. Niebauer. Heart Center University of Leipzig, Cardiology Dept.,
Leipzig, Germany

Background: It was the aim of this study to assess in patients with diabetes
mellitus type 2 and coronary artery disease whether angiographically normal
coronary arteries show endothelial dysfunction and intramural plaques in intra-
coronary ultrasound.
Methods: Patients with diabetes mellitus type 2 had to be on oral antidiabet-
ics or insulin therapy. Furthermore, coronary angiograms had to reveal at least
one coronary artery without detectable stenoses and at least one vessel with a
stenosis of > 50% luminal narrowing. After informed consent was obtained in-
tracoronary ultrasound and assessment of endothelial function was performed
by infusion of acetycholine, adenosin and nitroglycerin.
Results: We enrolled 17 consecutive patients who fulfilled the inclusion crite-
ria. Patients’ age was 62±5 years. Their HbA1c was 7.75 ±1.32%, C-reactive
protein 1.78 ±2.79 mg/d, and LDL 2.44 ±0.72 mmol/l. All patients showed para-
doxical and thus pathological coronary vasoconstriction in response to infusion
of vasodilators such as acetylcholine. Furthermore, in all angiographically nor-
mal vessels in which we also performed intracoronary ultrasound diffuse intra-
mural plaques were detected all along the vessel.
Conclusion: In patients with angiographic coronary artery disease but at least
one vessel without detectable stenoses, paradox and thus pathologic vasocon-
striction was observed when vasodilators such as acetycholine were infused
into angiographically normal coronary arteries. Furthermore, intracoronary ul-
trasound detected intramural plaques in all angiographically normal vessels. In
contrast to coronary disease in patients without diabetes mellitus, there is gen-
eralized atherosclerosis in diabetic patients which warrants not only aggressive
treatment but also to take measures of "secondary prevention" even before the
first event occurs.

P1695 Additive vascular effects of microalbuminuria and
hypertension in patients with type 2 diabetes mellitus

G.-A. Dan 1, A. Dan 1, S. Ifrim 2, I. Daha 1, D. Sipciu 1, V.I. Ilie 1, O. Badescu 1,
M. Iacob 2. 1Cardiology Dept., 2Internal Medecine, Colentina University
Hospital, Bucharest, Romania

Diabetes mellitus (DM) is a strong risk factor for the progression of cardiovas-
cular disease. Microalbuminuria (MA) and hypertension (HTN) are predictors
of poor cardiovascular outcome in diabetic patients. However, the link between
DM, MA and HTN and vascular damage was not fully established. The aim
of our study was to assess the association between DM and the endothelial
function and the aortic distensibility in patients with or without MA or HTN.
Our cross-sectional analysis included 193 type 2 DM patients (pt), mean age
69 ± 7 yrs, evaluated during a 2 yrs period. MA was defined as urinary al-
bumin excretion of 20-200mg/24h in 3 non-consecutive samples. Endothe-
lial function was evaluated with flow-mediated vasodilatation (FMD) and the
endothelium-independent Nitroglycerine vasodilatation. FMD was defined as
percent change in brachial artery diameter at 1 min. after 5 min. of upper arm
blood pressure cuff occlusion. Aortic distensibilty (AD, 10-3 mmHg-1) was de-
fined as difference between end-systolic and end-diastolic aortic area divided
by the product of brachial pulse pressure (PP) and end-diastolic aortic area.
Aortic area was determined by echocardiography at 4 cm above aortic valves.
Association of DM, HTN and MA with both FMD and AD was assessed by
means of multivariate logistic regression (odds ratios-OD) using diabetics with-
out MA and HTN as comparison. Presence of both MA and HTN in DM pt was
significantly associated with both decrease in FMD (OR: 2.74, 95%CI: 1.32-
5.36) and decrease in AD (OR: 2.65, 95%CI: 1.46-5.03). Presence of only MA
was also associated with decreased FMD (OR:1.97, 95%CI: 1.20-2.53) and
decreased AD (OR: 1.87, 95%CI: 1.17-3.10). A weaker association was noted
between diabetics with HTN and the decreased FMD (OD: 1.47, 95%CI: 0.90-
2.10). No significant association was detected between hypertensive diabetics
and decreased AD. Conclusion: Association of MA or HTN in older diabetic
patients has negative impact on the endothelial function and arterial distensi-
bility. In these pt MA and HTN have additive deleterious vascular effects and
could reflect a diffuse vascular disease.

P1696 C-type natriuretic peptide relaxes human coronary
artery bypass graft vascular conduits preconstricted
by endothelin-1

C. J. Kelsall 1, A. H. Chester 1, D. R. Singer 2. 1Heart Science Centre,
Pharmacology, London, United Kingdom; 2University of Warwick, Leicester
-Warwick Medical School, Coventry, United Kingdom

Background: Endothelin (ET) is implicated in graft spasm after coronary artery
bypass grafting (CABG). We assessed reversal by the endothelium-derived va-

sodilator C-type natriuretic peptide (CNP) of prior constriction of vessels com-
monly used for CABG surgery, and whether local vascular proteases limit CNP
bio-availability.
Methods: Segments of human saphenous vein (SV), internal mammary artery
(IMA) and radial artery (RA) were removed from patients undergoing cardiac
surgery (n=34, 64±2 years), mounted in organ baths. Effects of increasing con-
centrations of CNP (with or without aprotinin [APRO], 1000U/ml) on contraction
induced by ET 10-7M: SV 44±7mN, n=33; IMA 23±2mN, n=30; RA 44±6mN,
n=21)were compared with acetylcholine (ACH; 10-9 to 10-4M), sodium nitro-
prusside (SNP; 10-9 to 10-5M), and papaverine (PAP; 10-9 to 10-4M). Re-
sponses were expressed as mean±SEM for % maximum relaxation to SNP
(10-5M, 100%), and data compared by 2-way repeated measures ANOVA.
Results: CNP significantly relaxed ET pre-constriction in all vessels studied
(F=17.8, 36.3 and 48.4 respectively; p<0.001). Aprotinin did not significantly af-
fect CNP dose response curves in SV (F=0.012, p=0.92), IMA (F=0.79, p=0.42)
or RA (F=2.06, p=0.25). ACh relaxed SV weakly, with maximal relaxation at 10-
8M and reconstriction at higher doses. The highest concentration of papaverine
completely relaxed all vessels, but responses were less sensitive than to SNP
or ACh.

Drug SV IMA RA

CNP (10-6M) 44±18 (5) 54±7 (5) 74±4 (4)
ACh (10-6M) 9±16 (4) 67±9 (6) 71±6 (6)
PD2 6.7±0.4 (4)* 7.9±0.3 (6)* 8±0.1 (6)*
PAP (10-4M) 95±1 (6) 97±2 (6) 98±1 (3)
PD2 5.4±0.1 (6) 6.2±0.2 (6) 6±0.4 (3)
SNP (10-5M; mN) -27±5 (5) -21±2 (5) -55±11 (4)
PD2 7.7±0.1 (5)* 7.9±0.3 (5)* 7.8±0.1 (4)*

PD2 (-log EC50), maximum (%) for vasorelaxation. N in parentheses. * p<0.05 for PAP vs ACh
or SNP for PD2, t-test.

Conclusions: CNP reverses ET-induced constriction in arterial and venous
conduits used for CABG. Proteolytic breakdown of CNP by local vascular en-
zymes appears of little importance. Strategies to induce CNP release in situ
may improve graft function after CABG.

P1697 Oxidative stress induces PP2A-mediated
dephosphorylation of the retinoblastoma family
proteins

F. Martelli 1 , L. Cicchillitti 2, P. Fasanaro 1, P. Biglioli 2, M.C. Capogrossi 1 .
1Istituto Dermopatico dell’Immacolata, Laboratorio Patologia Vascolare,
Rome, Italy; 2Ist. Cardiologico Fond. Monzino-IRCCS, Milan, Italy

Background: Oxidative stress induces Endothelial Cells (EC) death and
growth arrest. Indeed, oxidative stress plays a causal role in numerous patholo-
gies, including tissue ischemia and reperfusion, diabetic vasculopathy, and
atherosclerosis. To cope with oxidative damage, cells deploy "adaptive re-
sponses" aimed at minimizing damage. Understanding at the molecular level
these responses may allow the identification of new therapeutical targets. The
retinoblastoma family proteins are an integral part of the mechanisms that reg-
ulate cell growth both in normal conditions and after exposure to genotoxic
stimuli. It consists of three members: the retinoblastoma protein (pRb) and the
related p107 and p130. They are the substrate of Cyclin Dependent Kinases
(CDK) and, in their hypo-phosphorylated form, bind to selected cellular pro-
teins, regulating cell growth and apoptosis.
Aim: Investigating the regulation and the functional role of pRb, p107 and p130
in the EC response to oxidative stress.
Methods and Results: Treatment of human umbelical vein EC (HUVEC) with
H2O2 (>200 µM) induced rapid hypo-phosphorylation of the retinoblastoma
family proteins. This event did not require p53 or p21Waf1/Cip1/Sdi and was
not associated with Cyclin/CDK down-modulation. Four lines of evidence in-
dicate that H2O2-induced hypo-phosphorylation of pRb, p107 and p130 was
due to the activity of protein phosphatase 2A (PP2A): First, HUVEC treat-
ment with two phosphatase inhibitors, okadaic acid (0.5 mM) and Calyculin-A
(50 µM), prevented the hypo-phosphorylation of the retinoblastoma family pro-
teins, at concentrations that specifically inhibit PP2A. Second, SV40 small t,
that binds and inhibits PP2A, when overexpressed, prevented H2O2-induced
de-phosphorylation of the retinoblastoma family proteins, while a SV40 small t
mutant unable to bind PP2A was totally inert. Third, PP2A core enzyme physi-
cally interacted with endogenous pRb and p107, both in H2O2 treated and un-
treated cells. Fourth, a PP2A phosphatase activity was co-immunoprecipitated
with pRb and the activity of pRb-associated PP2A was positively modulated
by cell treatment with H2O2. Role of PP2A-dependent retinoblastoma family
proteins de-phosphorylation was also investigated. DNA damaging agents in-
hibit DNA synthesis in a pRb-dependent manner. It was found that inhibition
of PP2A by SV40 small t over-expression, prevented DNA synthesis inhibition
induced by H2O2.
Conclusions: H2O2-induced the de-phosphorylation of pRb, p107 and p130
byPP2A. This de-phosphorylation is integral part of and S-phase checkpoint.
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P1698 Vasomotor responses of human atherosclerotic radial
artery

B.E. Stähli 1, H. Greutert 2 , B. Kipfer 1 , T.P. Carrel 1, F.C. Tanner 2. 1Clinic for
Cardiovascular Surgery, University Hospital Bern, Bern, Switzerland;
2Cardiovascular Research, Physiology Institute, Zürich, Switzerland

The radial artery (RA) is increasingly used as coronary artery bypass graft be-
cause its long-term patency rates are expected to be superior to those of the
saphenous vein. In rare cases, however, the RA exhibits macroscopically ev-
ident atherosclerosis at the time of harvest. As atherosclerotic changes can
affect vasomotor responses, we examined how the regulation of vascular tone
is altered in these RA. Macroscopically evident atherosclerotic lesions could
be observed in 3 out of 429 RA isolated within 2 years. Histological analy-
sis revealed that plaque formation was severe. However, immunohistochemical
staining for von Willebrand Factor showed a morphologically intact endothelial
layer. To assess functional properties, the vessels were cut into 3 mm rings and
suspended in organ chambers for isometric tension recording. Endothelium-
dependent relaxations to acetylcholine (10-5 M), which releases nitric oxide in
the human RA, were reduced in atherosclerotic RA (31.77±5.71%; n=3) as
compared to control (77.77±4.33%; n=10; p=0.0001). Receptor-independent
contractions to KCl (100 mM) were reduced in atherosclerotic RA (33.19±5.06
mN; n=3) as compared to control (108.02±15.76 mN; n=9; p<0.05). Similar
to the cation, receptor-mediated contractions to norepinephrine were reduced
in atherosclerotic RA (27.64±12.48 mN) as compared to control (82.74±11.36
mN; n=9; p<0.05). Moreover, contractions to thrombin (1 U/ml) were reduced
in atherosclerotic RA (3.02±1.58 mN) as compared to control (10.97±5.12
mN; n=8). These data demonstrate that both endothelium-dependent relax-
ations and vascular contractility are impaired in atherosclerotic RA, indicat-
ing that a dysfunction of endothelial cells as well as vascular smooth muscle
cells is present in these vessels. Due to the reduced formation of nitric oxide,
atherosclerotic RA may be prone to thrombus formation und should not be use
for coronary artery bypass.

P1699 Vascular endothelial nuclear factor-κB inhibition by
nitric oxide: inhibition of protein kinase A-dependent
phosphorylation of RelA by nitric oxide

M. Rose, B. Zimmermann, A. Mügge, M. Spiecker. St. Josef-Hospital, Dep. of
Medicine II/Cardiology, Bochum, Germany

Purpose: NO inhibits the expression of proinflammatory genes regulated by
nuclear factor kappa B (NF-kappaB) in vascular endothelial cells (EC). The
mechanisms are not completely understood. Since NO is unable to inhibit rapid
nuclear translocation and DNA binding of NF-kappaB following cytokine stim-
ulation, we investigated NO mechanisms independent of NF-kappaB promoter
binding.
Methods: a possible role of the transcriptional repressor protein RBP was an-
alyzed by screening NF-kappaB dependent genes for RBP binding sites. The
effect of NO on the expression of the transcriptional coactivator CREB-binding
protein (CBP) was studied by Western blotting, and the association of CBP with
NF-kappa B was studied with coimmunoprecipitation in EC. Protein-kinase A
(PKA) and phosphoinositol-3-kinase (PI3K) dependent phosphorylation of RelA
was investigated in transient transfected EC with NF-kappaB reporter plasmids.
Results: RBP is not important for the NO effect on NF-kappaB. The NO donor
S-nitroso glutathione (GSNO) has no effect on the protein expression of CBP.
TNF-alpha induced association between NF-kappaB and the transcriptional
coactivator CBP is not inhibited by NO. Phosphorylation of the NF-kappaB sub-
unit RelA contributes significantly to the transcriptional activation of NF-kappaB
dependent genes. Preincubation with 10 µM of the specific PKA-inhibitor H89
inhibits TNF-alpha induced, NF-kappaB dependent transcription of transient
transfected EC by 53% (n=4, p = 0.01). GSNO (200 µM) significantly inhibits
TNF-alpha induced transcription in transfected EC by 44%. GSNO has no addi-
tional effect, if EC are coincubated with H89. When the PI3K dependent phos-
phorylation of RelA is inhibited by the PI3K inhibitor LY294.002, cytokine in-
duced NF-kappaB promoter activity is inhibited by 40% (p < 0.01). Coincu-
bation with GSNO and LY294.002 results in an additional inhibitory effect on
NF-kappaB promoter activity, indicating different pathways for the effect of NO
and LY294.002 on endothelial NF-kappaB inhibition.
Conclusions: Our results suggest that inhibition of PKA dependent phospho-
rylation of RelA contributes to the NO effect on NF-kappaB in vascular EC.

PLATELETS AND THROMBOSIS

P1700 The membrane-bound chemokine fractalkine
increases platelet activation and adhesion
independent from ADP-costimulation

A. Schäfer 1, C. Schulz 2, M. Eigenthaler 3 , D. Fraccarollo 1 , M. Gawaz 2,
G. Ertl 1, U. Walter 3, J. Bauersachs 1. 1Medizinische Universitätsklinik,
Department of Cardiology, Würzburg; 2Deutsches Herzzentrum München,
Technische Universität München, München; 3Universitätsklinik Würzburg,
Department of Pathobiochemistry, Würzburg, Germany

Background: Chemokines released by the endothelium have pro-aggregatory
properties on platelets. For pro-aggregatory action of most chemokines, cos-
timulation with ADP is required. Therefore, we investigated whether fractalkine,
a recently discovered membrane-bound chemokine with a transmembrane do-
main, which is expressed in vascular injury, requires ADP costimulation for
platelet activation.
Methods and Results: Rat platelets were stimulated with recombinant
fractalkine (FK), ADP or a combination of both in the presence and absence
of apyrase ((Apy)mixed ADPase/ATPase). Surface-expression of P-selectin,
a reliable marker of platelet activation, was assessed by flow cytometry. P-
selectin expression was significantly enhanced by in vitro stimulation with re-
combinant rat fractalkine compared with baseline levels. This effect was only
partly reduced by degradation of ADP, which completely inhibited the ADP
elicited surface-expression of P-selectin. Specificity of the stimulation was
shown by completely preventing platelet activation when antagonising recom-
binant fractalkine (anti-FK) or uncoupling the G-protein-coupled fractalkine-
receptor by preincubation with pertussis toxin (PTX). In an adhesion flow cham-
ber stimulation with fractalkine significantly enhanced platelet adhesion to col-
lagen and fibrinogen by 20% and 60%, respectively. Similar to P-selectin ex-
pression, enhanced adhesion in platelets stimulated with fractalkine was not
reduced by apyrase while ADP-induced adhesion was completely abolished.

Surface-expression of P-selectin

basal FK FK+anti-FK FK+PTX FK+Apy ADP ADP+Apy

23.2 60.9** 15.2# 19.8# 40.8* 52.4** 23.4¶
3.4 5.1 0.9 3.1 0.5 8.3 0.6

Data are expressed as mean fluorescence ± SEM; *=p<0.05 vs. basal, **=p<0.01 vs. basal,
#=p<0.01 vs. FK, ¶=p<0.05 vs. ADP

Conclusion: The membrane-bound chemokine induces platelet activation and
adhesion independent from ADP costimulation. As fractalkine is overexpressed
in atherosclerosis and vascular injury it is likely to substantially contribute to
increased thrombogenesis in vascular diseases.

P1701 Importance of adenosine 5-diphosphate receptor
P2Y12 stimulation in three-dimensional platelet
thrombus growth on the collagen surface under blood
flow conditions

S. Goto 1, N. Tamura 1, J. Yamamoto 2 , M. Hashimoto 2, H. Ishida 3,
T. Tanabe 1, S. Handa 1. 1Tokai University School of Medicien, Department of
Medicine, Kanagawa, Japan; 2Kobe Gakuin University, Laboratory of
Physiology, Kobe, Japan; 3Tokai University School of Medicine, Department of
Physiology, Kanagawa, Japan

Background: The effects of P2Y12 ADP receptor blockade on three-
dimensional platelet thrombus growth under blood flow conditions and in He-
Ne laser induced thrombosis was investigated. Materials and Methods. Blood
samples were obtained from eight adult donors. Effect of various concentra-
tions of specific anti-P2Y12 (AR-C69931MX) on platelet thrombi formed on
the collagen and von Willebrand factor (VWF) surface under the controlled
flow conditions were tested. On the collagen surface, effects of P2Y12 block-
ade on platelet adhesion and platelet cohesion was separately assessed by
three dimensional imaging technique achieved by the ultra-fast laser con-
focal microscopy and piezo-motor control unit. Effect of the agent on He-
Ne laser induced guinea pig thrombosis was also investigated. Results. AR-
C69931MX inhibited collagen surface platelet thrombi in a dose-dependent
manner. Two-dimensional surface coverage analysis revealed that the area
covered by platelet decreased from 37.0±6.2% to 13.4±3.8% at 1,500 s-1 and
23.8±13.6% to 10.3±6.6% at 100 s-1 by AR-C6991MX (100 nM), respectively
(both p<0.01). Stronger inhibition by the agent to the surface area coverage
of 5.4±2.8% at 1,500 s-1 and 3.3±3.6% at 100 s-1, respectively, was seen
on VWF surface. Three-dimensional structural analysis revealed that height
of platelet thrombi formed on the collagen surface significantly decreased from
12.4±2.6 µm to single layer of 3.3±1.1 µm by blocking P2Y12 (AR-C69931MX:
100 nM). Those in vitro results were consistent with the results obtained in vivo
thrombosis model. Conclusions. We demonstrate the importance of P2Y12
stimulation in stable platelet adhesion to immobilized VWF, which mediate
platelet cohesion resulting three-dimensional growth of platelet thrombi.
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P1702 Platelet responsiveness in vivo is altered one week
following induction of diabetes in rats, independently
of nitric oxide

W. Paul 1, LR. Queen 2, C.P. Page 1, A. Ferro 2. 1King’s College London,
Sackler Inst of Pulmonary Pharmacology, London, United Kingdom; 2King’s
College London, Centre for Cardiovascular Biology, London, United Kingdom

Introduction: Thrombotic disease is a major cause of morbidity and mortality
in patients with diabetes. Previous in vitro studies have suggested an increase
in platelet reactivity and a decrease in both endothelial- and platelet-derived
nitric oxide in diabetes. In the present study we examined changes in platelet
aggregation responses in vivo in a rat model of diabetes.
Methods: Male Wistar rats (175-200g) were rendered diabetic by a sin-
gle intraperitoneal injection of streptozotocin 65mg/kg. Age-matched control
rats were injected with the same volume of isotonic saline. Experiments
were carried out one week later. At this time point blood glucose concentra-
tion(mmol/L) was 7.4±0.3 in control rats and 26.5±0.9 in streptozotocin-treated
rats (P<0.01). Platelets were labelled with Indium-111 and pulmonary accumu-
lation following intravenous administration of thrombin 10U/kg was determined,
in rats pre-treated with either NG-monomethyl-L-arginine (L-NMMA, 30mg/kg
intravenously) or vehicle, using an automated isotope monitoring system. Data
are expressed as mean±SEM. Statistical analysis was by paired or unpaired
Student’s t test, as appropriate, with P<0.05 taken as significant (two-tailed).
Results: In both control and diabetic rats, thrombin induced a reversible ac-
cumulation of platelets in the pulmonary circulation. A peak in pulmonary ra-
dioactive counts was seen 10-30 sec after administration of thrombin and this
was followed by a decrease in counts over the subsequent 30-180 sec corre-
sponding to disaggregation of platelets. In both groups of rats, L-NMMA had
no effect on peak height or disaggregation time. Peak response to thrombin
was significantly lower in the diabetic rats as compared to controls, both in the
absence of LNMMA (6.0±0.8 vs. 8.8±0.9% increase above baseline, P<0.05,
n=12) and in the presence of LNMMA (5.8±1.3 vs. 12.2±1.4% increase above
baseline, P<0.05, n=5). By contrast, disaggregation time following thrombin
was significantly greater in the diabetic rats as compared to the controls, both
in the absence of LNMMA (88±9 sec vs. 59±10 sec, P<0.05, n=12) and in the
presence of LNMMA (102±9 sec vs. 39±5 sec, P<0.01, n=4).
Conclusion: Short term induction of diabetes in rats gives rise to important
changes in platelet reactivity, with a reduction in peak response to thrombin but
a prolongation of subsequent disaggregation. These effects are not related to
alterations in nitric oxide and the underlying mechanism remains to be eluci-
dated.

P1703 Prothrombotic mutations are associated with
increased cardiovascular events in postmenopausal
women receiving hormone replacement therapy

F. Dragoni 1 , C. Vitale 2, F. Pizzo 1, M. Fini 2, GMC. Rosano 2. 1Centro Ricerche
Patologia Clinica, Haematology, Roma, Italy; 2San Raffaele, Internal Medicine,
Roma, Italy

Recent studies have suggested that hormone replacement therapy (HRT)
in postmenopausal women (PMW) may be associated with an initial in-
creased cardiovascular risk. Recent reports suggest that the prothrombin vari-
ant 20210G to A is associated with an increased risk of events in hyperten-
sive PMW with a previous myocardial infarction. To this end 50 PMW with
documented vascular event underwent prospective evaluation of antithrombin
III, protein C, free and total protein S, activated protein C resistance, fibrino-
gen, factor VII:C and homocysteine levels. In all the presence of antiphospho-
lipid antibodies was investigated by kaolin clotting time (KCT), diluted Russel’s
viper venom time (DRVVT) and by measurement of anticardiolipin antibodies
IgG and IgM (ACA-G and ACA-M). Prevalence of factor V Leiden, prothrom-
bin variant G20210A and homozygosity for thermolabile variant C677T of the
metilenetetrahydrofolate reductase (MTHFR) were evaluated and compared
with those of 50 normal matched controls.
Antithrombin III and protein C were normal in all cases. One patient (2%)
showed free protein S deficiency and 3 patients (6%) had activated protein
C resistance. Homocysteine levels above 15 µmol/L were found in 3 patients
(6%). Antiphospholipids antibodies were found in 35 patients (70%). Among
women receiving HRT 87% had combined inherited and acquired prothrom-
botic factors (OR = 37.3, 95% CI = 8.5-564.3) while no combined prothrombotic
factors were found in control PMW receiving HRT.
In conclusion vascular events in women receiving HRT are associated with
a high prevalence of combined inherited and acquired prothrombotic factors.
Therefore screening for prothrombotic factors may be of help in identify those
women at increased risk for cardiovascular events with HRT.

P1704 Polymorphonuclear leucocytes (PMNs) phagocytosis
function is enhanced in plasminogen knockout mice

B. Zeng 1, M. Wong 2, K. Maxwell 1 , B. Freedman 1 , D. Brieger 1. 1Concord
Hospital, Department of Cardiology, Sydney, Australia; 2The Children’s
Hospital at Westmead, Department of Immunology, Sydney, Australia

Background: Animals lacking plasminogen require alternative pathways of
fibrinolysis for survival, which may depend on polymorphonuclear leucocytes
(PMNs). In plasminogen knock-out (PG-/-) mice, PMNs have augmented fib-
rinolytic activity, and enhanced retention in occlusive thrombi, but the mecha-
nisms underlying these observations have not been elucidated. Phagocytosis
of soluble and insoluble fibrin(ogen) is one of the major routes for clearance
of fibrin(ogen) by PMNs. Mac-1, expressed on activated PMNs bind fibrinogen
and may facilitate this phagocytosis. We postulated that PMNs in PG-/- mice
would demonstrate increased phagocytic activity, and increased expression of
Mac-1.
Methods and Results: Phagocytic activity of PMNs from PG-/- and wild
type (PG+/+) were compared by chemiluminescence assay following stimu-
lation with S. aureus particles; and the expression of Mac-1 by flow cytomet-
ric analysis. Resting PG-/- PMNs expressed 3.5 fold less Mac-1 than resting
PG+/+PMNs. However, PMA(Phorbol 12-myristate 13-acetate) stimulation of
PMNs resulted in a 10.9 fold increase in Mac-1 expression in PG-/- versus 2.1
fold in PG+/+ controls. Correspondingly, stimulation of PG-/- PMNs by S. au-
reus particles in the presence of PG-/- serum resulted in more than a 10 fold
greater degree of activation than PG+/+ PMNs in PG+/+ serum, as detected by
chemiluminescence (p<0.001). Incubation of PG-/- PMNs with PG+/+ serum
gave intermediate results. Incubation with increased doses of PMA resulted in
death of 33% of cells from PG-/- mice versus 68% in wild type control (p<0.05).
Conclusion: Our observation suggests that PG-/- PMNs may contribute to fib-
rin/ogen clearance through enhanced phagocytic capacity associated with in-
creased uptake via Mac-1. This may be secondary to deficiency of plasminogen
in serum rather than intrinsic to the neutrophil. In addition, resistance of PG-
/- PMNs to cell death by high dose PMA stimulation may explain the greater
numbers of viable PMNs observed within occlusive thrombi and may further
augment PMN mediated clearance of fibrin(ogen) in the setting of plasminogen
deficiency.

P1705 Increase in venous tissue-type plasminogen activator
(tPA) by exercise predicts local endothelial tPA
release in vivo in healthy men

T. Gudnason 1 , S. Jern 1, K. Swedberg 2. 1SU/Östra, Clinical Experimental
Research Lab, Göteborg, Sweden; 2SU/Östra, Department of Medicine,
Göteborg, Sweden

Background: High plasma levels of tissue-type plasminogen activator (tPA) at
rest are related to increased cardiovascular risk. However, powerful tPA release
from the endothelium is critical in activating endogenous fibrinolysis to counter-
act local clot formation and atherothrombosis. Impaired capacity for endothelial
tPA release is also suggested to indicate endothelial dysfunction. To investi-
gate endothelial tPA release, invasive studies in perfused organs have been
required. This has been a limitation for performing larger studies on the impor-
tance of endothelial tPA release for prognosis. On the other hand patients with
angina pectoris are known to have worse prognosis if their capacity to increase
venous plasma tPA concentrations during exercise is impaired. The mechanism
behind this is unknown. We therefore investigated if exercise-induced changes
in venous plasma concentrations of tPA antigen predict stimulated tPA antigen
release from the endothelium.
Methods: Eleven healthy male subjects completed a maximal exercise test.
Venous plasma tPA concentrations were measured before, during and after ex-
ercise. Local endothelial tPA release was then studied in the perfused-forearm
model with desmopressin stimulation. Forearm blood flow and samples from
the brachial artery and vein were obtained repeatedly to decide net forearm
tPA release before, during, and after stimulation.
Results: A significant increase in plasma tPA antigen (3-fold) and tPA ac-
tivity (13 fold) was observed during exercise. Desmopressin induced a sig-
nificant increase in forearm tPA antigen release (6-fold) and tPA activity (14
fold). Exercise-induced plasma tPA antigen concentrations predicted capacity
to release tPA from the forearm endothelium, both regarding peak release rate
(r=0.75, p=0.007) and the total amount (area under the curve) of tPA antigen
released (r=0.65, p=0.031). The exercise-induced increase in plasma tPA anti-
gen was also related to the increase in forearm tPA antigen release by desmo-
pressin stimulation (r=0.68, p=0.023).
Conclusion: We have demonstrated, for the first time, that rise in venous
plasma tPA antigen during exercise predicts the capacity to release tPA anti-
gen locally from the endothelium in healthy humans. This may be used as a
non-invasive method to determine capacity for endothelial tPA release.
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P1706 Polymorphonuclear leukocytes and high endothelin
concentrations in acute coronary thrombi

C. Adlbrecht, D. Bonderman, J. Jakowitsch, G. Beran, P. Siostrzonek,
D. Glogar, R. Pacher, I.M. Lang. AKH-Wien, Internal Medicine II/Cardiology,
Vienna, Austria

Background: Acute coronary syndromes (ACS) are characterized by compro-
mised coronary flow at the epicardial and the microvascular levels. No-reflow
(NR) is an extreme variant of coronary flow deceleration in acute myocardial
infarction (AMI), comprising an acute reduction in coronary flow (TIMI grade
0-1) that is thought to reflect severe microvascular dysfunction after reopen-
ing of the epicardial vessel. Acute thrombectomy has been shown to protect
the coronary microvasculature by diminishing distal embolisation. Current con-
cepts invoke vasoconstriction as a key factor in coronary NR and slow-flow.
Therefore, we investigated the cellular and biochemical composition of coro-
nary thrombus aspirates in AMI and measured the concentrations of the potent
vasoconstrictor peptide endothelin (ET).
Materials and Methods: Acute coronary thrombus samples were harvested
with the X-Sizer Catheter System Thrombus Removal Device (Endicor Inc.,
ev3) in the course of acute coronary angioplasty for ST-elevation myocardial in-
farction. One part of the material was fixed in formalin and used for immunohis-
tochemistry, the remaining thrombus was weighed, suspended in HBS-buffer,
homogenized in a glass potter, sonicated, purified over C-18 SepPak car-
tridges and used for ELISAs (ET 1-21 ELISA-kit, Biomedica). Peripheral blood
samples were drawn from the femoral artery and EDTA-plasma was used for
the experiments.
Results: The predominant cellular components of acute coronary thrombi
were polymorphonuclear granulocytes (mean count 8.e+6 granulocytes per
mm3 thrombus, i.e., a 1000-fold concentration of leukocytes in the patients’
whole blood), within a fibrin and platelet-containing meshwork. Serial analysis
of thrombus sections (n=12) revealed that 46±18% of cells with segmented
nuclei displayed cytoplasmatic staining for immunoreactive ET-1. Thrombus
ET concentrations were increased to 118±111.9fmolET/ml compared with
0.27±0.66fmolET/ml in parent PPP (p=0.04).
Conclusion: The data show that coronary thrombi contain high concentrations
of ET associated with polymorphonuclear granulocytes. Thrombus-derived ET
and leukocytes could play an important role in microvascular impairment after
thrombolysis or mechanical reopening of the culprit vessel.

P1707 Influence of vardenafil 20 mg on aspirin-induced
prolongation of bleeding time in normal healthy males

A. Mazzu 1, P. Rajagopalan 1, C. Xia 2, N. Abdou 3, P. Sundaresen 2 . 1Bayer
Corporation Pharmaceutical Div, Clinical Pharmacology, West Haven, United
States of America; 2Bayer Corporation Pharmaceutical Div, Biometry, West
Haven, United States of America; 3Quintiles Phase I Services, Lenexa, United
States of America

Background: Vardenafil is a potent, highly selective PDE5 inhibitor in develop-
ment for the treatment of erectile dysfunction (ED). PDE5 is expressed in the
penile vasculature and in platelets. We have previously shown that vardenafil
10 mg did not alter bleeding time when give alone or administered against a
background of low-dose aspirin [Pharmacotherapy (in press)]. Here, the influ-
ence of vardenafil 20 mg alone, or in combination with aspirin, on bleeding time
was evaluated in healthy male volunteers.
Methods: Twenty men first received single dose vardenafil 20 mg (Day 1), and
were then randomized to a double-blind, two-way crossover period consisting of
single dose vardenafil 20 mg or placebo, administered on Days 5 and 8 on the
background of low-dose aspirin (162 mg/day for days 2-8). Bleeding time was
measured 1 hour (vardenafil Tmax) and 4 hours (vardenafil T 1

2 ∼4-5 hours)
after vardenafil dosing. Differences were analyzed using ANCOVA.
Results: Baseline bleeding time was 5.09 (25%)* minutes. Single dose var-
denafil 20 mg did not alter bleeding time after one hour [5.70 (24%) minutes,
geometric LS mean ratio (95% CI) of 1.12 (0.98-1.28)] or four hours [5.16 (29%)
minutes, geometric LS mean ratio (95% CI) of 1.01 (0.89-1.16)], see table.

Vardenafil - aspirin Interactions

Aspirin/placebo Aspirin/vardenafil Geometric LS mean ratio a
(95% CI)

Predose 7.94 (42%) 8.53 (30%)
1 hour postdose 8.44 (33%) 8.75 (32%) 1.01 (0.88-1.17)
4 hours postdose 8.23 (35%) 8.61 (31%) 1.03 (0.86-1.24)

* Bleeding time, minutes, data expressed as LS geometric mean (%CV); ratio is aspirin + var-
denafil/aspirin + placebo

Aspirin-prolonged bleeding time, whether during vardenafil or placebo co-
treatment, was indistinguishable. Vardenafil 20 mg was well-tolerated with
headache being the most common adverse event reported.
Conclusion: In this study, vardenafil 20 mg did not alter bleeding time when
given alone, or when given on a background of low-dose aspirin.

P1708 The omega-3 fatty acid docosahexaenoate increases
tissue factor activity despite in surface expression in
activated human endothelial cells

S. Del Turco 1, G. Basta 1, G. Lazzerini 1 , R. De Caterina 2. 1CNR, Institute of
clinical Phisiology, Pisa, Italy; 2G. d’Annunzio University, Chair of cardiology,
Chieti, Italy

Background and Objective: Tissue factor (TF) is expressed on the endothe-
lium only in inflammatory conditions, and its activity is highly dependent on the
presence of anionic phospholipids, chiefly phosphatidylserine (PS). Because
omega-3 fatty acids have been associated with reduced incidence of thrombotic
events, we investigated the endothelial effects of the most abudant omega-3
FA, docosahexaenoic acid (DHA, 22:6 n-3) on TF expression.
Methods and Results: We stimulated human umbilical vein endothelial
cells (HUVEC) with interleukin-1 (IL-1), tumor necrosis factor (TNF-a) and
lipopolysaccaride (LPS) for 4-6 h in the presence or absence of DHA (10-
25-50 µM) for 72 h (or stearate as control). TF expression was measured by
a surface EIA ± a blocking antibody and Western analysis and the mRNA
of TF by RT-PCR analysis. Total and surface activity were measured by a
TF-dependent clotting assay. All stimuli used induced TF activity and ex-
pression in a concentration- and time-dependent manner. DHA pre-incubation
concentration-dependently reduced TF surface expression (-20% ± 10%, -36%
± 10%, at DHA 25 µM and 50 µM respectively, P<0.005). The reduced TF
surface expression was not accompanied by a decrease of TF mRNA and to-
tal cellular protein, but was actually associated with an increase of the surface
procoagulant activity. Flow cytometry showed that DHA treatment leads to PS
externalization in the endothelial plasma membrane, thus accounting for the
increased surface procoagulant acivity.
Conclusions: These results indicate that DHA inhibits TF surface expression
in activated endothelial cells, probably through a post-translational mechanism.
However, the increase of TF surface activity after DHA exposure of endothelial
cells suggests a detrimental effect on the endotelial haemostatic balance.

P1709 Effects of clopidogrel on platelet calcium mobilisation
in acute coronary syndrome patients

M.W.H. Behan 1, S.C. Fox 1, R.F. Storey 2, S. Heptinstall 1 . 1Queens Medical
Centre, Cardiology, Nottingham, United Kingdom; 2Northern General hospital,
Cardiovascular Research Group, Sheffield, United Kingdom

Background: Anti-thrombotic agents clopidogrel and AR-C69931MX act as
antagonists to the P2Y12 receptor which amplifies platelet activation and ag-
gregation (PA), together with other responses e.g. procoagulant activity in-
duced by thrombin receptor activating peptide (TRAP). Clopidogrel requires
hepatic conversion to its active metabolite whereas AR-C69931 is an intra-
venous agent that is active in vitro. We compared the effects of clopidogrel
ex-vivo and AR-C69931 in vitro on PA and Ca2+ mobilisation in patients with
acute coronary syndromes (ACS).
Methods: 6 patients with ACS were studied before and the day after clopidogrel
(300mg loading dose then 75mg daily). All patients were already taking aspirin
and LMW heparin. Platelet rich plasma was prepared from hirudin anticoagu-
lated blood. PA was measured by turbidimetry in response to ADP 3µM. Ca2+

mobilisation responses induced by TRAP 20µM, ADP 0.3µM or both stimulants
combined was measured by flow cytometry using Fluo-3AM-labelled platelets.
Results: Both P2Y12 antagonists significantly inhibited PA (p<0.01) though
AR-C69931 inhibited it to a greater extent (45% reduced to -1%) than by clopi-
dogrel (45% reduced to 10%).
TRAP induced a large Ca2+ mobilisation response (33µM.sec) and this was
not inhibited by either of the ADP antagonists. ADP alone induced a faster
response, which was not significantly reduced by clopidogrel (29 to 26µM.sec),
but was significantly reduced by AR-C69931 (29 to 16µM.sec p<0.02). Both
TRAP and ADP together gave a larger Ca2+ response and this was reduced by
clopidogrel (75 to 52µM.sec) and significantly reduced by AR-C69931 (75 to
35µM.sec, p<0.01).
Conclusion: Clopidogrel significantly inhibited PA but had a minor effect on
Ca2+ mobilisation. AR-C69931MX significantly inhibited both these parame-
ters. This reduction of Ca2+ mobilisation may contribute to some of the anti-
thrombotic effect of ADP antagonists.
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P1710 Strenous exercise, platelet and B-T lymphocytes
CD39

A. Coppola 1, L. Coppola 1, A. Grassia 1, L. Dalla Mora 1 , F.M. Limongelli 2 ,
C. Astarita 3, T. Cerciello 1, G. Lucivero 1. 1Second University of Naples,
Geriatrics and Metabolic Diseases, Naples, Italy; 2Second University of
Naples, Clinical and Experimental Medicine, Naples, Italy; 3S. Maria della
Misericordia Hospital, Operative Unit of Cardiology, Sorrento, Italy

Purpose Strenous exercise may induce platelet activation in vivo and en-
hanced platelet reactivity in vitro. It has been demonstrated recently that CD39
(a membran-bound glycoprotein originally identified as a lymphoid activation
marker) is the third thromboregulatory system in addition to eicosanoids and
nitric oxide. The present study aimed to investigate the effects of strenous exer-
cise on platelet function and CD39 expression both in sedentary and physically
active subjects.
Methods For the study, platelet-platelet aggregates (PPAs), in vitro ADP-
platelet aggregation, PAC-1 and CD62P platelet expression, CD39 platelets
and B-T lymphocytes expression were assessed before and after a standard-
ized treadmill exercise testing (Bruce protocol), both in 8 healthy sedentary sub-
jects (not engaged in any regular physical activity for more than 1 year before
the study) and in 8 physically active subjects (habitually engaged in strenous
exercise, 30 minutes or more at least three times per week).
Results At baseline in vitro ADP-platelet aggregation, PPAs counts and
platelets CD39 expression were higher in sedentary than in active subjects
(P<0.02 or more). Platelet PAC-1 and CD62P and B-T lymphocytes CD39 ex-
pression did not statistically differ in the groups. In sedentary subjects stre-
nous exercise significantly increased PPAs counts (P<0.05) and decreased
in vitro ADP-platelet aggregation (P<0.001); a significant inverse correlation
(P<0.05)exists between these two parameters. Platelet CD39 expression sig-
nificantly decreased (P<0.05) and B lymphocytes CD39 expression signifi-
cantly increased (P<0.05) after strenous exercise in sedentary subjects. In the
active subject’s group PPAs counts and B lymphocytes CD39 expression sig-
nificantly increased after strenous exercise (P<0.001;P<0.05). In vitro ADP-
platelet aggregation showed slight non significant increase.
Conclusion Our results demonstrate that strenous exercise induces multicellu-
lar activation, enhancing the platelet reactivity particularly. Most likely platelets
CD39 expression decrease indicates its consumption in thromboregulation.
The B lymphocytes CD39 expression increase may be hypothesized as an in-
tegrative pathway in thromboregulation mechanism.

EXPERIMENTAL MODELS OF THROMBOSIS,
ISCHAEMIA, REPERFUSION AND INFARCTION

P1711 Enhanced susceptibility of reperfused myocardium to
gap junction blockers

A. Rodriguez-Sinovas, D. Garcia-Dorado, M. Ruiz-Meana, J. Inserte,
J. Soler-Soler. Hospitals Vall d’Hebron, Lab de Cardiologia Experimental,
Barcelona, Spain

Objective: Previous studies showed that gap junction-dependent intercellular
communication may allow spreading of necrosis during myocardial reperfusion.
However, the fact that gap-junction mediated cell-to-cell communication is es-
sential for impulse propagation in normal myocardium limits the potential ther-
apeutic interest of gap junction blockers. This study tested the hypothesis that
the altered cytosolic and extracellular composition may render reperfused my-
ocardium more susceptible to these drugs.
Methods: Developed tension, electrical tissue impedance with four electrode
probes, conduction velocity assessed using transmembrane action potentials,
and lactate dehydrogenase (LDH) release were monitored in normoxically per-
fused rat hearts exposed to different drug concentrations of heptanol, 18alpha-
glycyrrhetinic acid (GA) or halothane. Concentrations that were found to lack
any effect on myocardial electrical impedance, either on resistivity or on phase
shift, were applied to additional hearts during the first 15 min of reperfusion (30
min) following 60 min of non-flow ischemia at 37°C under the same monitoring,
and compared with control hearts (no drug added).
Results: Under normoxic conditions, myocardial resistivity was minimally af-
fected by the studied gap junction blockers except at high concentrations: EC50
were (2.01±0.15)x10-3 M for heptanol (n=6), (7.99±5.95)x10-5 M for GA (n=4),
and > 1 M for halothane (n=3). Heptanol 1 mM, GA 10 µM, or halothane 10 mM
had no effect on myocardial impedance of normoxic tissue. However, at these
concentrations all the three drugs significantly delayed the recovery of myocar-
dial resistivity during reperfusion: after 3 min of reperfusion the recovery was
reduced by 39.40%, 11.45%, and 13.94% respect to corresponding controls
in hearts receiving heptanol, GA and halothane, respectively. This effect on
resistivity was accompanied by significant reductions in reperfusion-induced
hypercontracture as assessed by peak diastolic pressure (74.84%, 63.61%,
and 17.64% for heptanol, GA and halothane, respectively), and in LDH release
during the reperfusion period (81.23%, 54.64% and 67.40%, respectively).
Conclusions: Myocardial susceptibility to gap junction blockers is increased
during the initial minutes of reperfusion. This allows concentrations of blockers

lacking effects on electrical impedance of normal myocardium to be protective
against gap-junction mediated propagation of post-reperfusion cell death.

P1712 Crucial role of p66ShcA in tissue damage induced by
hindlimb ischaemia

F. Martelli 1 , G. Zaccagnini 2 , P. Fasanaro 1, P. Biglioli 2, M. Giorgio 3,
I. Martin-Padura 3 , P.G. Pelicci 3, MC. Capogrossi 1 . 1Istituto Dermopatico
dell’Immacolata, Laboratorio Patologia Vascolare, Rome, Italy; 2Ist.
Cardiologico Fond. Monzino-IRCCS, Milan, Italy; 3Istituto Europeo di
Oncologia, Milan, Italy

Background: Clarification of the molecular events underlying cell death path-
ways activated in response to ischemia is an important step toward the treat-
ment of tissue damage occurring during arterial occlusion and organ transplan-
tation. Reactive oxygen species formation is believed to play a causal role in
tissue injury that follows ischemia and ischemia/reperfusion. p66ShcA adap-
tor protein plays a key role in oxidative stress response and p66ShcA-/- mice
exhibit increased resistance to oxidative stress.
Aim: Assessing whether the vascular remodeling and muscle damage that fol-
low acute hind limb ischemia were altered in p66ShcA-/- mice.
Methods and Results: Unilateral hind limb ischemia, was induced by femoral
artery dissection in p66ShcA wt and -/- mice. The induced levels of ischemia, as
assessed by Laser Doppler Perfusion Imaging, were similar in p66ShcA wt and
-/- mice. However, significant differences in the damage to vascular and mus-
cle tissue were found: in p66ShcA wt mice, capillary density rapidly decreased
and never recovered to initial values; conversely, in p66ShcA -/- mice, capil-
lary density never decreased, reaching a maximum at day 14 after ischemia.
When tissue damage was examined, p66ShcA wt mice displayed marked mus-
cle fibers apoptosis and necrosis, followed by myogenic regeneration. In con-
trast, minimal myofiber death, followed by faster regeneration was observed in
p66ShcA -/- mice. Following ischemia, p66ShcA and p53 were activated and
no differences in p53 activation were detected in mice of the two genotypes, in-
dicating that p66ShcA may act down-stream of p53 activation. Normo-perfused
muscles from p66ShcA wt and -/- mice were analyzed as well. It was found that
capillary density was lower in p66ShcA-/- than in wt mice, suggesting that, in
the absence of ischemia, p66ShcA may be involved in angiogenesis.
Conclusions: p66ShcA plays a crucial role in the cell death pathways activated
by acute ischemia indicating p66ShcA as a potential therapeutical target for
prevention and treatment of ischemic tissue damage.

P1713 The tubulin-binding agent Paclitaxel improves the
recovery of post-ischaemic cardiomyocytes

D. Vandroux 1, C. Tissier 1, A. Ecarnot-Laubriet 2 , L. Duvillars 3, C. Schaeffer 1 ,
L. Rochette 2, P. Athias 1. 1CHU-Le Bocage, IRCV, Dijon, France; 2Faculté de
Médecine, LPPCE, Dijon, France; 3CHU Le Bocage, INSERM U498, Dijon,
France

The development of Paclitaxel-coated stents in the treatment of coronary
restenosis stresses the need to evaluate the possible cardiac side effects of
this agent on the healthy and the diseased myocardium. Therefore we investi-
gated the effects of Paclitaxel (10 µM) on the viability and the electromechan-
ical parameters of neonatal rat cardiac myocytes (CM). Paclitaxel treatment
induced after 1h an hyperpolymerization of microtubules, a loss of intercellular
contacts, an increase in adhesion structures and an actin reorganization. More-
over, Paclitaxel treatment induced a lengthening of electromechanical time pa-
rameters suggesting disturbed calcium flux. Using an in vitro, substrate-free
hypoxia-reoxygenation model of simulated ischemia-reperfusion (SI-R), we ob-
served that Paclitaxel pretreatment (10 µM, 1h) improved postischemic recov-
ery of functional parameters (action potential rate and excitation-contraction
delay coupling). Moreover, Paclitaxel decrease both the release of the LDH and
troponin I (29% and 49,5% respectively) and the expression of Hsp70 mRNA
as a biomarker of cellular injury. Moreover, the combination of Paclitaxel and cy-
closporine A enhanced this decreasing effect, suggesting a mitochondrial side
effect of Taxol. These overall data suggested that, in spite of significant effects
in basal conditions, the tubulin binding agent Paclitaxel displayed a beneficial
influence on the metabolically challenged cardiac muscle cells. These obser-
vations may be of clinical interest in view of the recent surge of the Paclitaxel-
releasing devices against restenosis.
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P1714 A dual thromboxane inhibitor and thromboxane
receptor antagonist prevents pig myocardial
infarction induced by coronary thrombosis

S. Rolin 1, M. Petein 2, V. Tchana-Sato 3, JM. Dogné 4, B. Lambermont 3 ,
A. Ghuysen 3, P. Kolh 3, B. Masereel 1 . 1University of Namur, Department of
Pharmacy, Namur, Belgium; 2Institute of Pathology and Genetics, Loverval,
Belgium; 3University of liège, Hemodynamic Research Laboratory, Liège,
Belgium; 4University of Liège, Medicinal Chemistry, Liège, Belgium

Objectives: to characterise the effects of BM-573 (N-terbutyl-N’-[2-(4’-
methylphenylamino)-5-nitro-benzenesulfonyl] urea), a novel dual thromboxane
A2 receptor antagonist and thromboxane synthase inhibitor, on myocardial in-
farction induced by topical ferric chloride (FeCl3) application to the left anterior
descending (LAD) coronary artery in pigs.
Methods: Experiments were performed on 12 healthy pure pietran anaes-
thetised pigs of either sex weighing from 20 to 30 kg. After a 30 min stabilisation
period, a tissue strip saturated with ferric chloride solution (50% w/v) was rolled
around the LAD coronary artery for 45 min. The animals were randomised in
two groups: a control group (n=6) intravenously infused with vehicle (propy-
lene glycol-NaCl 0.9%, 50:50), and a BM-573-treated group (n=6) infused with
BM-573 (10 mg.kg-1.h-1). The infusion started 30 min before ferric chloride ap-
plication and was continuously infused till 6 hours after strip application. The
strip was removed 45 min after its application.
Results: All control animals (n=6) developed an occlusive thrombus in the LAD
coronary artery. The mean infarct size, revealed by triphenyl tetrazolium chlo-
ride (TTC) and the area at risk evidenced by Evans blue corresponded to 35.3
+ 2.2% and 36.9 + 2.1% of the left ventricular (LV) mass, respectively. Among
the BM-573 treated group, four pigs did not develop coronary artery throm-
bus and their myocardium appeared healthy. Histopathological examination of
FeCl3-injured coronary artery revealed an occlusive and adherent thrombus in
control group while pretreatment with BM-573 prevented thrombus formation.
In infarcted zones, lack of desmin staining and muscle structure disorganisa-
tion were obvious. Depletion of myocardial ATP content was observed in the
myocardial necrotic region of the control group, but not in myocardial samples
of BM-573-treated pigs which did not develop myocardial infarction. When BM-
573 prevented LAD artery occlusion, the area under the curve (AUC) of plas-
matic troponin T was reduced by 77% over 6h.
Conclusions: These data suggest that BM-573 could be useful for the preven-
tion of myocardial infarction.

P1715 Enhanced cyclooxygenase-2 expression at site of
recent myocardial infarction is associated with
increased myocardial apoptosis

A. Abbate 1, D. Santini 2, GGL. Biondi-Zoccai 1 , S. Scarpa 3, F. Vasaturo 3,
R. Bussani 4, L.M. Biasucci 1, A. Baldi 5. 1Catholic University, Institute of
Cardiology, Roma, Italy; 2Department of Oncology, University Campus
Bio-Medico, Rome, Italy; 3Department of Experimental Medicine an,
Università degli Studi "La Sapienza", Rome, Italy; 4Department of Pathologic
Anatomy, University of Trieste, Trieste, Italy; 5Department of Pathologic
Anatomy, Second University of Naples, Napoli, Italy

Background: Cyclooxygenase-2 (COX-2) is one of the two isoforms of cy-
clooxigenase catalyzing the conversion of arachidonic acid to prostaglandin
H2. While cyclooxigenase-1 (COX-1) is present in most cells, COX-2 is only
induced in myocardiocytes in response to stress, such as ischemia and it is
therefore not expressed in healthy myocardium. Aim of this study was to as-
sess whether COX-2 expression occurs at site of recent myocardial infarction
(MI).
Methods: We thus evaluated COX-2 myocardial expression at time of autopsy
in hearts of 23 subjects who died 10 days to 2 months after MI with no evidence
of re-infarction. Since COX-2 myocardial expression is stimulated by ischemia
and therefore may be associated with increased rates of myocardiocyte apopto-
sis at site of infarction, we also investigated whether COX-2 myocardial expres-
sion was associated with higher apoptotic rates (AR). Myocardiocyte apoptotic
rate was defined as the number of muscle actin-positive cells co-expressing in
situ end-labeling of DNA fragmentation (TUNEL) and immunostaining for acti-
vated caspase-3.
Results: COX-2 expression, which is a marker of cellular stress such as is-
chemia, was found in 9 of 23 cases (39%). The clinical characteristics of sub-
jects were not different comparing cases with COX-2 myocardial expression vs
the others, even if most of COX-2 positive cases had permanent infarct-related
artery (IRA) occlusion at time of death (78%), while only 50% of cases had
patent IRA in the COX-2 negative group (P=0.18 at chi-square test). COX-2
myocardial expression was associated with an approximatively six-fold higher
AR (median 17.9% [IR 11.0-25.4%] vs 3.7% [0.6-12.8%], P=0.016 at Mann-
Whitney U test for unpaired data. The link between ischemia, COX-2 expres-
sion, ischemia and apoptosis was further strenghtened by the finding of high
concordance between hypoxia induced factor-alfa (HIF-alfa)(78%, P=0.021)
and the observation of intense immunostaining for bax in COX-2 positive my-
ocardial regions.

Conclusion: The inducible form of cyclooxigenase, COX-2, is expressed in
almost 50% of cases at site of MI even late after the index event, and the
expression of COX-2 at site of infarct is associated, in this model of late MI,
with extremely high apoptotic rates. These findings suggests a potential link
between myocardial ischemia, COX-2 expression and enhanced post-infarction
myocardial apoptosis. Further studies are warranted in order to investigate the
causal roles in this association and to assess the potentially beneficial role of
therapeutic interventions capable to modulate the COX-2 system.

P1716 Functional and contrast enhanced magnetic
resonance imaging for demonstrating the sensitivity
of hypertrophied hearts to ischaemia

S. Schalla 1, CB. Higgins 2, M. Wendland 2 , E. Nagel 3 , W. Ebert 4 , M. Saeed 2.
1Cardiology, German Heart Institute, Berlin, Germany; 2University of
California, Radiology, San Francisco, United States of America; 3German
Heart Institute, Cardiology, Berlin, Germany; 4Schering AG, Berlin, Germany

Purpose: Myocardial hypertrophy is a risk factor for myocardial infarction and
hypertrophied hearts are prone to greater susceptibility to ischemic injury.
Therefore, accurate estimation of left ventricular (LV) mass and early detection
of necrotic tissue are important. MRI has been successfully used to measure
myocardial mass and function. Administration of MR contrast media enhances
the potential of MRI in estimating myocardial infarction. Newly developed necro-
sis specific MR contrast agents provide accurate measurement of infarction
size in normal hearts subjected to ischemia, but has not been tested in hy-
pertrophied hearts. Purposes of the study were to compare the susceptibility
of hypertrophied hearts to ischemia with that in normal hearts using functional
and contrast enhanced MRI.
Methods: Ten rats were subjected to aortic banding to induce hypertrophy.
Another 10 served as a control. After 8 weeks, all animals were subjected to
25min ischemia/3hours reperfusion. Gadophrin III (0.05mmol/kg, Schering AG,
Berlin, Germany) was administered at the beginning of reperfusion. Multislice
T1-weighted spin echo images (2.0T CSI-II, Bruker Instruments, TR=30ms,
TE=12ms) were acquired in end-systole and -diastole to define infarcted re-
gions in the entire heart and the effect of ischemia on LV function. After imaging,
the area at risk and infarction were determined using histochemical staining.
Results: LV mass in rats subjected to aortic banding was significantly greater
(803±16mg) than that in normal hearts (618±17 mg, P=0.001) and close corre-
lation was found between MRI and postmortem measurements. Hypertrophied
hearts showed larger infarction size (19.0±1.4% of LV) than normal hearts
(9.8±1.7%, p=0.001). There was no significant difference between Gadophrin-
enhanced region and histochemical staining at postmortem (19.0±1.5% in hy-
pertrophied and 9.8±1.7%). The size of areas at risk was identical in both
groups. Thus, difference in infarction size cannot be attributed to this factor.
Ejection fraction was significantly lower in hypertrophied (39±4%) than normal
hearts (49±2%, p=0.01). The difference in ejection fraction and EDV are most
likely attributed to the larger infarction size. There was no significant difference
in heart rate, arterial blood pressure or percent systolic wall thickening between
the groups.
Conclusions: Functional and contrast-enhanced MRI accentuate the great
sensitivity of hypertrophied hearts to ischemia. The necrosis specific contrast
agent Gadophrin III accurately determines the size of infarction in hypertro-
phied hearts.
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P1717 Cardiotrophin-1 augments tumour necrosis
factor-alpha-induced expression of intercellular
adhesion molecule-1 in endothelial cells

M. Fritzenwanger, F. Kuethe. University Hospital of Jena, Internal Medicine III,
Jena, Germany

Background: A concert of cytokines is responsible for endothelial activation.
One of the most potent is TNFa, but effects of Cardiotrophin-1 (CT-1) a member
of the IL-6 superfamily on endothelial cells are unknown. Increased CT-1 levels
are found in sera of patients with congestive heart failure. The aim of our study
was to examine the effect of CT-1 on the expression of intercellular adhesion
molecule 1 (ICAM-1) as a marker of endothelial activation and its functional
consequences.
Methods: Human umbilical vein endothelial cells (HUVECs) were stimulated
with TNFa 0,1 ng/ml, CT-1 10 ng/ml and TNFa 0,1 ng/ml together with CT-
1 10 ng/ml. ICAM-1 mRNA was determined by RT-PCR. Protein expression
of ICAM-1, STAT3 and phosporylated STAT3 was determined by western blot
analysis. U937 cells were used for adhesion assay after stimulation of HUVECs
with TNFa and TNFa plus CT-1 for 24 hours.
Results: TNFa increased ICAM-1 mRNA after 4 and 8 hours and ICAM-1 pro-
tein after 24 and 48 hours significantly, whereas application of CT-1 did not
change ICAM-1 mRNA or protein, significantly. Addition of CT-1 to TNFa aug-
ments TNFa induced ICAM-1 mRNA 1,4 fold after 4 h (p<0,05) and 1,7 fold
after 8 h (p<0,05). After 24 h ICAM-1 protein expression increased 2,9 fold
(p<0,05) and 1,9 fold (p<0,05) after 48 h compared to TNFa alone. Application
of CT-1 caused STAT 3 phosphorylation dose dependently. Maximal STAT 3
phosphorylation was achieved with 10 ng/ml CT-1. TNFa had no effect on STAT
3 phosphorylation. Application of piceatannol, an inhibitor of STAT 3 phospho-
rylation, diminished CT-1 modulated ICAM-1 expression significantly (p<0,05).
Adhesion of U937 cells was doubled after stimulation of HUVECs for 24 h with
TNFa plus CT-1 compared to TNFa alone (p<0,01).
Conclusion: These data demonstrate that CT-1 augments TNFa induced
ICAM-1 expression via STAT-3 phosphorylation. This mechanism may support
chronic inflammation in failing myocardium and contribute to the heart‘s struc-
tural deterioriation seen in congestive heart failure.

P1718 Low molecular weight fucoidan prevents arterial
thrombosis in the rabbit model

E. Durand 1 , D. Helley 2, A. Al Hajzen 1, C. Dujols 2, S. Colliec-Jouault 3 ,
AM. FISCHER 2, A. LAFONT 4. 1INSERM EMI-U 0016, Paris, France;
2INSERM U428, Paris, France; 3IFREMER, Nantes, France; 4INSERM EMI-U
00-16, PARIS, France

Introduction: Arterial thrombosis is an important issue in acute coronary
syndromes. We have previously developed an experimental model of arterial
thrombosis mediated by endothelial cell apoptosis after local injection of stau-
rosporin. Low molecular Weight fucoidan (LMWF), a sulfated polysaccharide
from brown algae, is a new direct antithrombin agent. The aim of this study was
to investigate the therapeutic potential of LMWF to prevent thrombosis and to
compare its effect to enoxaparine and placebo.
Methods and Results: Arterial thrombosis was induced by local incubation
of staurosporin (10-5M) in rabbit femoral arteries (n=18). In group A, LMWF
(15 mg/kg/12 hours, n=6) was injected SC during 3 days. In group B and C,
Enoxaparin (1 mg/kg/12 hours, n=6) or a saline solution (n=6) were injected SC,
similarly. APTT was evaluated in each group one hour after the first injection
and platelets were counted at day 3. Thrombosis occurrence was evaluated
by angiography 3 days later. Thrombosis occurred in 5/12 and 7/12 arteries in
groups B and C, respectively. In contrast, no thrombosis occurred in group A.
aPTT slightly increased in group A and B (84 ±27 and 78 ± 11 s, respectively)
compared to group C (46 ± 9 s). Platelet count did not vary significantly in the
3 groups.
Conclusion: LMWF is a promising and well tolerated new antithrombotic agent
as compared to enoxaparin to prevent experimental arterial thrombosis in the
rabbit model.

P1719 The synthetic serine protease inhibitor FUT-175
(Nafamstat Mesilate) reduces
leukocyte-endothelium-interaction after
ischaemia-reperfusion injury

H. Schwertz 1, H. schwertz 2 , J. J. Makowski 3, D. Prüfer 3 , M. Dahm 3,
H. Oehlert 3 , K. Werdan 1 , M. Buerke 1. 1Martin-Luther-University, Department
of Medicine III, Halle, Germany; 2Halle/Saale, Germany; 3Johannes
Gutenberg-University, Department of Cardiothoracic Surgery, Mainz, Germany

Background: We studied the synthetic serine protease inhibitor FUT-175
(Nafamstat mesilate) on its ability to modulate leukocyte-endothelial cell inter-
actions following ischemia and reperfusion. During the inflammatory response,
leukocyte rolling, adherence, and subsequent transmigration through the en-
dothelial wall in the microcirculation are key steps in the inflammatory cascade
and lead to further tissue injury.
Methods: The effects of FUT-175 on leukocyte-endothelial cell interactions
were observed by intravital microscopy in the rat mesenteric microcirculation.
Additionally we performed immunohistochemical analysis. The inflammatory
cascade (leukocyte rolling, firm adherence, and transmigration) was studied
by thrombin (0.5U/ml) superfusion of the mesenteries or hemorrhage (60min)
followed by reperfusion (90min).
Results: Systemic bolus administration of FUT-175 (1mg/kg) 5 min prior to
reperfusion significantly reduced leukocyte rolling from 51±9 to 5±2 cells/min
(p<0.001) and adherence from 8±1 to baseline conditions (p<0.05) along the
venular endothelium of the rat mesentery during reperfusion. Similar, FUT-175
decreased leukocyte endothelium interaction following local inflammatory stim-
ulation of the mesenteries with thrombin. Moreover, myeloperoxidase activity
in ischemic reperfused mesenteries, a marker of neutrophil accumulation was
significantly reduced following FUT-175 treatment.
Conclusions: Our data clearly demonstrate that FUT-175 can potently inhibit
the recruitment of leukocytes in the microvasculature, and proved to be a po-
tent endothelium protective agent in clinically relevant doses. Thus, FUT-175
treatment may be useful agent for primary prevention of inflammatory tissue in-
jury mediated by ischemia-reperfusion like shock, trauma, open heart surgery,
or sepsis

P1720 Chracteristics of post-infarct ventricular rupture in
mice

X.J. Du on behalf of XJ Du, XM Gao, AM Dart. Baker Heart Research
Institute, Experimental Cardiology, Melbourne, Australia

Ventricular rupture occurs in 1-6% of patients with acute myocardial infarction
(AMI), accounting for 4 to 30% of all in-hospital deaths. The incidence of rup-
ture following AMI appears not to have declined in recent decades. This is
partly due to lack of animal models for research use because rupture does
not occur in the commonly used laboratory species. We studied the onset of
rupture in mice with surgically induced AMI, determined infarct size, measured
the threshold-tension-to-rupture (TTR) in ventricular rings in vitro, and analysed
myocardial collagen content by hydroxyproline assay. In infarcted mice that sur-
vived 24 hrs after surgery, the incidence of ventricular rupture was 18 to 33%
(four batches of mice with n=20-45). All ruptures (n=30) occurred between 3-6
days after AMI with the peak onset time at day 4 (46.7%). Rupture accounted
for 40 to 50% of total deaths within the first week. Both male and female mice
developed rupture. At autopsy, large quantity of blood clots were found in the
chest and the location of rupture was at the left ventricular (LV) free wall or the
apex. Rupture was either at the centre or the board zone of an infarct with the
size varying from a 3-mm tear to a small penetration. By histology, mice with
rupture usually had a moderate infarct size that was usually smaller than mice
died of acute heart failure within the first week (41% vs 55%, P<0.01). Infarct
expansion, measured as reduced ratio of infarcted versus non-infarcted wall
thickness, was more pronounced in hearts with rupture than that from mice
either died of acute heart failure or survived to day 7. LV rings were freshly
prepared from hearts without or with AMI for 4 days, matched for wet weight
and used for TTR measurement. LV rings with infarct had a 60% reduction in
TTG than that without an infarct (4.0±0.5 vs 11.5±0.8 g, P<0.001), indicating
a significant decrease in the mechanical strength of the infarcted myocardium.
In contrast, in LV rings from rats at day 4 after AMI or sham-operation, TTR
in infarcted LV rings was similar compared with the non-infarct controls. Such
between-species difference in the TTR might be due to a lower collagen con-
tent in mouse than in rat LV myocardium as judged by hydroxyproline levels
(1.38±0.04 vs 2.32±0.04 ug/mg dry weight, P<0.01).
Conclusion: The mouse appears the only laboratory species that develops
rupture following AMI. The colllegen content is a determinant of rupture. This
mouse model will be useful for research on mechanisms and interventions of
rupture.
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P1721 Effect of preinfarction angina pectoris on
microcirculation in patients with reperfused acute
myocardial infarction

M. sezer 1, Y. Nisanci 1, B. Umman 1, E. Yýlmaz 1, Y. Erdemsel 1 , N. Filorinali 2,
A. Olcay 1, O. Ozsaruhan 1. 1Istanbul Faculty of Medicine, Cardiology Dept,
Istanbul, Turkey; 2Istnabul Faculty of Medicine, Ýnternal Medicine, Istanbul,
Turkey

Preinfarction angina pectoris (PA) has been suggested to have beneficial ef-
fect on microvasculature after acute myocardial infarction (AMI). The precise
mechanisms of this protection is not known. Under the presence of MV dys-
function, pressure-derived collateral flow index (CFIp) may reflect the destruc-
tion degree of microvasculature and higher CFIp was shown to be associated
with no-reflow phenemenon. In this study, we investigated the influence of PA
on microvasculatory function by using ST-segment resolution and CFIp as a
marker of microcirculatory perfusion.
Methods We studied 41 (25 had PA in the 24 hours before AMI) patients with
a first AMI in whom Thrombolysis in Myocardial Infarction (TIMI) grade 3 flow
in the infarct related artery (IRA) was established by thrombolytic therapy. The
percent resolution of ST-segment deviation (STD) after thrombolysis was de-
termined. All of the patients had TIMI grade 3 flow in IRA at the coronary an-
giography. Intracoronary pressure measurements and stent implantation to the
IRA were performed. After angiography, CFIp was calculated as the ratio of si-
multaneously measured coronary wedge pressure – central venous pressure
(Pv) to mean aortic pressure – Pv.
Results Patients with preinfarction angina pectoris had greater percent STD
than those without PA. (67 ± 18% vs 44 ± 24%, p= 0.03). The mean of coronary
wedge pressure (23.2 ± 9.4 compared with 16.4 ± 7.4, P<0.03) and pressure
derived collateral flow index (0.22 ± 0.08 compared with 0.15 ± 0.10, P<0.03)
were significantly lower in patients with preinfarction angina compared to those
without.
Conclusion Preinfarction angina is associated with a greater degree of ST-
segment resolution and lower CFI-p in patients with TIMI -3 reflow after throm-
bolysis. These findings suggest that PA had protective effect against reperfu-
sion injury as evidenced by greater ST resolution and lower CFIp after AMI.

P1722 Left-ventricular jeopardized myocardium remote from
necrotic areas is extensively affected from apoptotic
myocardiocyte loss after acute myocardial infarction

GGL. Biondi-Zoccai 1, A. Abbate 1, R. Bussani 2, F. Bassan 2, A. Dobrina 2,
F. Silvestri 2, LM. Biasucci 1, A. Baldi 3. 1Catholic University, Institute of
Cardiology, Roma, Italy; 2Department of Pathologic Anatomy, University of
Trieste, Trieste, Italy; 3Department of Pathologic Anatomy, Second University
of Naples, Napoli, Italy

Background: Myocardiocyte apoptosis early and late after acute myocardial
infarction (AMI) is a major determinant of cell loss and progression to cardiac
failure in addition to acute ischemic cell necrosis in the infarct region. How-
ever, the spatial distribution of post-infarction apoptosis, and in particular the
presence and extent of myocardial apoptosis in non-necrotic but still jeopar-
dized myocardium is uncertain. Aim of this study was thus to assess the three
dimensional distribution of myocardial apoptotic rate (AR) after AMI.
Methods: 9 hearts were collected at autopsy 4 days to 6 months after AMI,
without evidence of re-infarction. Areas of myocardial sampling were: 1) peri-
necrotic, 2) near border (approximately 2 cm farther from the necrotic area),
3) opposite unaffected regions and 4) right ventricle. Both patients with trans-
mural or non-transmural AMI, as well as patients with anterior or non-anterior
AMI were included to strengthen the analysis. Co-localization for and immuno-
hystochemistry for cleaved caspase-3 was used to calculate the AR (median,
25-75% range). Correction for DNA synthesis and RNA splicing was also per-
formed.
Results: Myocardial apoptosis affected the whole LV myocardium, including
unaffected regions and right ventricle [1.8% (0.7-4.8%)]. Myocardial apoptotic
loss was however significantly higher in peri-necrotic regions and near border
regions [13% (6.6-17.2%), P<0.001 at Mann-Whitney U test]. Strikingly, when
analysis was performed according to specific sampling areas, apoptotic rates
in apparently unaffected but still jeopardized near border regions [10% (3.2-
13%)] were significantly greater than those of unaffected regions [1.5% (1.1-
5.0%), P=0.008], or right ventricular regions [1.0% (0.4-2.0%), P=0.028] yet
being lower than apoptotic rates in peri-necrotic regions [17.0% (12.5-20.0%),
P=0.008]. Comparison of anterior vs. non-anterior AMI or transmural vs. non-
transmural AMI did not significantly affect the analysis.
Conclusions: Myocardial apoptosis after AMI assessed at post-mortem eval-
uations is a diffuse process, affecting the whole myocardium at risk in the dis-
tribution of the infarct-realted artery. Myocardiocyte apoptotic burden shows a
gradient of LV involvement with increasing apoptotic rates from remote to peri-
necrotic regions.

P1723 The chronic total occlusion of the infarct-related
artery leads to profound microvascular obstruction. A
morphometric study

M. Prech 1, S. Grajek 2, A. Marszalek 3, M. Jemielity 4 , T. Mularek-Kubzdela 5 ,
A. Cieslinski 2. 1Institute of Cardiology, Cardiology, Poznañ, Poland; 2Institute
of Cardiology, Department of Cardiology, Poznañ, Poland; 3Dept. of Clinical
Pathomorphology, Poznañ, Poland; 4Institute of Cardiology, Dept. of
Cardiosurgery, Poznañ, Poland; 5Institute of Cardiology, Department of
Cardiology, Poznañ, Poland

The results of clinical trials as well as studies on animal models have suggested
a significant benefit in patients with sustained patency of the infarct-related
artery (IRA). However, potential benefits in humans are still under investigation.
Aim of the study: The study was to assess the impact of the degree of residual
stenosis of IRA on the microvasculature and the process of the infarct scar
formation.
Material and Methods: We studied 31 clinical cases. A study group consisted
of 21 patients after QMI with a typical infarct scar found during autopsy. Control
group comprised 10 patients who died due to non-cardiac reasons (confirmed
by autopsy). Coronary arteries were transected at 5 mm intervals and care-
fully examined for occlusive lesions. To assess the capillary network within the
infarcted area and the free wall of the left ventricle (LV) we used immunohis-
tochemical staining for CD34 (endothelial cell marker). Morphometric assess-
ment was done with the use of digital image analyser.
Results: A significant reduction in capillary density within the infarcted area
was noted when compared to the control group (1525,6±378,5/mm2 vs.
2968,7±457,3/mm2 ; p<001). Such a decrease correlated to the degree of
residual stenosis of IRA (Spearman correlation rs=-0,512; p=0,03). Conversely,
a non-significant reduction in capillary density found in the free wall of LV
(2848,3±463,4/mm2 vs. 2968,7±457,3/mm2 ; NS) was related to the degree
of myocytes hypertrophy (r=-0,569; p=0,009). The subdivision of the study
group showed that total occlusion of IRA (cross-sectional area stenosis >98%)
was associated with a significantly higher reduction of the capillary density
(1204,6±156,9/mm2 vs. 1676,67± 245,8/mm2; p=0,0005). A 60%-reduction in
capillary density observed in patients with persistently occluded IRA resulted in
the extensive fibrosis within the infarcted area and the formation of left ventricle
aneurysm.
Conclusions: (1) The persistent occlusion of IRA resulted in a profound mi-
crovascular obstruction that affected the process of infarct healing.
(2) The results of the study might explain one of the beneficial mechanisms of
the sustained patency of IRA.

P1724 Distal microembolization in native coronary artery
stenting with distal protection: clinico-pathological
correlations

A. Angelini 1, P. Rubartelli 2 , F. Mistrorigo 1, SL. Chierchia 2, M. Della Barbera 1 ,
F. Abbadessa 2 , M. Vischi 2, G. Thiene 1. 1University of Padua Medical School,
Department of Pathology, Padua, Italy; 2San Martino Hospital, Department of
Cardiology, Genova, Italy

Background: Distal embolization after percutaneous coronary interven-
tions(PCI) has been considered particularly uncommon and of scarce clinical
importance in native coronary arteries, while being of potential relevance only
in degenerated saphenous vein grafts. Aim of our study was to evaluate the fea-
sibility of using protection filter devices in native coronary artery during stenting
procedures in patients with stable and unstable angina, to assess the magni-
tude of microembolization phenomenon by analyzing the debris captured by
the filter and to make clinico-pathological correlations.
Material and Methods: elective coronary stent implantation with the use of
a distal filter protection was attempted in 37 consecutive coronary arteries le-
sions with > 60% stenosis (mean 76.71±10%). Mean age of the patients was
66.5±8.69 years; 72.2% were men, 44.4% had previous myocardial infarction,
55.6% had unstable angina, 55.6% had hypertension, 27.8% were dislipidemic.
Results: presence of debris was detected in 75.67% of the filters. The mean
surface area covered with material was 26.30±20.17%. Particle size ranged
from 128.03 to 2503.48 µm (mean 721.31±306.64 µm) in the major axis and
43.4 to 1214.61 µm (mean 256.73±119.74 µm) in the minor axis. Collected de-
bris consisted mainly of thrombotic material and foam cells. In patients with un-
stable angina the maximum longitudinal diameter was 1180.77 µm while in pa-
tients with stable angina was 308.52 µm (p<0.0001); in patients with <75 years
the percentage of poliuretane membrane covered by material was 29,89± 4.2
while in patients >75 years was 9.8±2.1(p<0.0001).
Conclusions: Distal protection during coronary artery stenting was feasible.
Embolized debris were collected in a high percentage of cases. In patients with
unstable angina particulate debris larger than 1000 µm could be captured in
the filters, suggesting that, at least in this subgroup of patients, filter protection
should be recommended to reduce myocardial injury.
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P1725 Relationship of coronary flow pattern to myocardial
blush grade in patients with first acute myocardial
infarction

R. Hoffmann, W. Lepper, P. Haager, A. Franke, C. Koch, P. Hanrath. University
Aachen, Medical Clinic I, Aachen, Germany

Background: Analysis of myocardial blush grade and coronary flow velocity
pattern after PTCA for acute myocardial infarction (AMI) have been used to
obtain information about microvascular reperfusion. The association between
myocardial blush grade (MBG) and coronary flow velocity pattern immediately
after PTCA for AMI has not been evaluated.
Methods: The coronary blood flow velocity pattern was determined immedi-
ately after PTCA in 35 patients with first AMI using a Doppler guide wire.
Measurements were related to microvascular function of the infarct zone de-
termined by the MBG.
Results: Coronary flow velocity patterns were different between patients
with absent myocardial blush (MBG:0/1; N=14), patients with reduced blush
(MBG:2; N=7) and patients with normal myocardial blush (MBG:3;N=14) (see
table). In a multivariate analysis the MBG was the only variable with significant
impact on the diastolic deceleration rate (P=0.034) while age, infarct location,
time to revascularization, infarct vessel diameter and maximal creatine kinase
level had no significant impact.

Coronary flow related to MBG

MBG 0/1 (N=14) MBG 2 (N=7) MBG 3 (N=14) P

Systolic peak velocity (cm/sec) 7.1 ± 4.0 12.7 ± 6.0 15.7 ± 9.6 0.011
Systolic flow duration (msec) 198 ± 99 360 ± 109 289 ± 25 <0.001
No. of early systolic flow reversal 8/14 0/7 0/14 0.043
Diastolic deceleration rate (cm/s2) 103+/58 80 ± 65 50 ± 19 0.025
Diastolic-systolic velocity ratio 4.1 ± 2.2 2.0 ± 0.6 1.9 ± 1.0 0.002

Conclusion: The coronary flow velocity pattern immediately after PTCA for
AMI relates to myocardial perfusion determined by the angiographic MBG. De-
pressed reperfusion on the myocardial tissue level is the strongest predictor of
an abnormal coronary flow velocity pattern in the infarct related artery.

P1726 Earlier exhaustion of atrial compared to ventricular
coronary flow reserve at stress

E.I. Skalidis 1, K.E. Vardakis 1, M.K. Hamilos 1, A. E. Zaharaki 1 ,
E.I. Zacharis 1, N.E. Igoumenidis 1, G.E. Kochiadakis 1, P.E. Vardas 2.
1Heraklion University Hospital, Cardiology Dept., Heraklion, Crete, Greece;
2Heraklion University Hospital, Cardiology, Heraklion, Greece

Purpose: As human atrial myocardial perfusion data are lacking, the purpose
of this study was to compare atrial and ventricular coronary flow reserve (CFR).
Methods: Twenty-two patients with suitable coronary anatomy underwent coro-
nary blood flow velocity (APV) measurements, using a 0.014 inches Doppler
guidewire in the proximal left circumflex coronary artery (LCx) and in the left
atrial circumflex branch (LACB), after the completion of programmed routine
cardiac catheterization. Measurements were recorded at baseline (b) and at
maximal hyperemia (h) after adenosine administration. CFR was calculated as
h-APV/b-APV. All measurements were done at resting heart rate and pacing-
induced stress at 120 bpm.
Results: Please see Table 1.
Table 1

Rest 120 bpm

LCx LACB LCx LACB
b-APV cm/sec 15.9 ± 4.8 16.8 ± 5.3 p = NS 20.3 ± 5.1 27.1 ± 8.2 p < 0.05
h-APV cm/sec 47.3 ± 14.9 46.8 ± 12.5 p = NS 44.3 ± 13.6 51.8 ± 12.4 p < 0.05
CFR 3.0 ± 0.6 2.9 ± 0.5 p = NS 2.3 ± 0.5 1.9 ± 0.3 p < 0.05

Conclusions: Although atrial and ventricular CFR show no significant differ-
ences at rest, differences in atrial compared to ventricular myocardial perfusion
regulation lead to earlier exhaustion of CFR at stress. Thus, the currently used
cut-off value for CFR in assessing the physiologic significance of intermediate
severity lesions may need to be re-evaluated for proximal LCx lesions, in order
to avoid the consequences of left atrial ischemia.

P1727 Does wall shear stress correlate to wall shear stress
gradient in left coronary artery tree? Implications to
atherogenesis

TM. Farmakis 1, JV. Soulis 2, GD. Giannoglou 1 , GE. Louridas 1. 1AHEPA
Hospital-Aristotle University, 1st Cardiology Department, Thessaloniki,
Greece; 2Democretion University of Thrace, Fluid Mechanics/Hydraulics
Division, Xanthi, Greece

Introduction: Apart from the well-established role of the local low Wall Shear
Stress (WSS) in the atherogenesis and the localization of atherosclerotic le-
sions, the Wall Shear Stress Gradient (WSSG) is recently considered to be
an atherogenesis factor, probably as local modulator of endothelial gene ex-

pression. Purpose of this study is to investigate a possible correlation between
these two factors in the normal human Left Coronary Artery tree (LCA) and to
further elucidate their implications to atherogenesis.
Methods: The geometry used for the artery model construction was based on
data compiled from several sources. Physiological steady flow velocity, under
resting conditions, is incorporated as inflow boundary condition, while the out-
flow discharges were set analogous to the third power of the corresponding
vessel diameters. The numerical results shed light into the 3D, non-Newtonian
nature of the flow patterns and quantified the correlation between WSS and
WSSG throughout the entire LCA tree model (21616 nodes). The correlation
coefficients between WSS and WSSG were also separately calculated for the
LAD (15368 nodes) and LCxA (6248 nodes) vessels.
Results: 1) The correlation coefficient between WSS and WSSG referring to
the entire LCA tree was 0.555 (p<0.001). The mean WSS and WSSG values
were 6.75±0.036 N/m2 and 860.02±6.37 N/m3, respectively. The WSS ranged
between 0.75 and 46.39 N/m2, while the WSSG ranged between 7.30 and
15863.30 N/m3. 2) The corresponding correlation coefficient referring to the
LAD was 0.579 (p<0.001). The mean WSS and WSSG values were 7.09±0.05
N/m2 and 884.06±7.98 N/m3, respectively. 3) The corresponding correlation
coefficient referring to the LCxA was 0.444 (p<0.001). Mean WSS and WSSG
values were 5.90±0.046 N/m2 and 800.91±9.99 N/m3, respectively.
Conclusion: A strong correlation between Wall Shear Stress (WSS) and Wall
Shear Stress Gradient (WSSG) exists throughout the entire Left Coronary
Artery. As it is apparent from the analysis results, these two flow parameters ex-
hibit a similar distribution. Dominant low WSSG (7.30 N/m3 to 348.23 N/m3) re-
gions appear opposite the flow dividers where low WSS (<10.00 N/m2) prevails
and atherosclerosis usually occurs. Lower WSSG values are also encountered
at the proximal regions (compared to the distal ones), which are particularly
prone to atherosclerosis. Important low WSS and WSSG regions mainly ap-
pear at the vicinity of the left main coronary artery bifurcation and around the
origin of the first diagonal branch. The significant role of WSSG distribution is
emerging.

P1728 Changes of coronary microvascular resistance before
and after percutaneous coronary intervention

B. Verhoeff 1 , M. Siebes 2, M. Meuwissen 1, K.T. Koch 1, R.J. De Winter 1,
D. Kearney 1, J.A.E. Spaan 2, J.J. Piek 1. 1Academic Medical Center, Dept. of
Cardiology, Amsterdam, Netherlands; 2Academic Medical Center, Dept. of
Medical Physics, Amsterdam, Netherlands

Purpose: It is generally assumed that coronary microvascular resistance dur-
ing maximal hyperemia is not only minimal but also constant. We used a
novel dual-sensor equipped guide wire (pressure and Doppler flow) to assess
a velocity-based index of hyperemic microvascular resistance (h-MRv) before
and after percutaneous coronary intervention (PCI) to test this hypothesis.
Methods: 15 patients (16 target lesions) were included. Simultaneous mea-
surements were performed after induction of maximal hyperemia with i.c.
adenosine in an angiographically normal reference vessel, and in the target
vessel at baseline, and after each treatment step (PTCA, stenting and ultra-
sound guided upsizing of stent). Hyperemic distal flow velocity (h-APV), aortic
pressure, distal pressure (h-Pd) and ECG were recorded. H-MRv was calcu-
lated as mean h-Pd divided by mean h-APV per beat. Linear regression analy-
ses were performed between h-MRv and h-Pd per patient. A Wilcoxon signed
ranks test was used to test the significance of the slopes. Pre- and post-PCI
hemodynamic data were compared by ANOVA.
Results: The pre-treatment value of h-MRv was significantly higher than that
of the reference vessel (Table). PCI increased both h-APV and h-Pd. H-MRv
significantly decreased after PCI. Post-treatment h-MRv was lower than that
of the reference vessel, although the difference did not reach significance. Per
patient, there was a significant inverse relationship between h-MRv and h-Pd
in the target vessel (p = 0.026).

Table: hemodynamic measurements

pre treatment post PTCA post stent post upsize reference

h-IPV 29±18 44±9.4a 56±16b 63±19b 57±15b
h-Pd 57±16 68±13a 78±13b 77±14b 90±15b
h-MRv 2.6±1.4 1.6±0.4b 1.5±0.4b 1.3±0.4b 1.7±0.4b

a. p < 0.05, b. p < 0.005 vs. pre-treatment

Conclusions: H-MRv is not homogeneously distributed between perfusion ar-
eas distal to stenotic and non-stenotic vessels. After PCI, restoration of distal
perfusion pressure leads to a decrease of h-MRv. Hence, also in humans, hy-
peremic microvascular resistance is pressure dependent.
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P1729 Role of non-angiographically evident collateral flow
on left-ventricular function after primary
percutaneous coronary intervention

AS. Petronio, R. Rossini, U. Limbruno, G. Amoroso, M. De Carlo, A. Micheli,
L. Pataleo, M. Mariani. Ospedale Cisanello,University of Pisa, Cardiothoracic
Dept., Pisa, Italy

Background: The prompt restoration of good flow in the infarct related artery
(IRA) with thrombolysis or primary percutaneous transluminal coronary angio-
plasty (PCI)is determinant for myocardial salvage in a patient (Pt) with acute
myocardial infarction (AMI). However, recent observations suggest that time to
treatment may be less important with primary PCI performed after 2 hours from
the onset of symptoms and factors other than time to reperfusion may play a
crucial role.
Aim: to assess the influence of non-angiographically evident collateral flow on
contractile recovery and left ventricular remodeling in pts with AMI.
Methods: We studied 12 Pts with first anterior AMI treated with primary PCI,
with a time to reperfusion of 2-4 hours. All Pts showed the proximal occlusion
of left descending anterior coronary artery. Pressure-derived fractional collat-
eral flow (PDCF) was measured in all subjects. PDFC was determined with a
pressure-wire, before revascularization by simultaneous measurement of mean
aorta pressure, distal coronary pressure during balloon occlusion and central
venous pressure, which was substituted for by 5 mm Hg. All Pts underwent
echocardiographic exam within six hours from the procedure and at one month
follow up in order to assess the variations of regional wall motion score index
(WMSI) and of left ventricular end diastolic volumes (EDV).
Results: PDCF measurement was safe and feasible in all Pts. The mean
value of PDCF was 0.231. The results of canonical correlation analysis showed
that PDCF was significantly correlated to the improvement of WMSI (r=-0,672;
p<0.05), and to the increase of the left ventricular end diastolic volume (r =
-0.783; p=0.02) at one month follow up. No significant correlation was found
between PDCF and time to reperfusion (r=-0.110; p>0.20). The increase of
left ventricular end diastolic volume was shown to be strongly correlated to the
peak of creatine-kinase.
Conclusions: The presence of adequate collateral flow seems to positively
influence contractile recovery and to prevent left ventricular remodeling in pa-
tients with acute myocardial infarction submitted to primary PCI.

P1730 Assessment of coronary arterial stents by
multislice-computed tomography angiography

M. Grude 1, D. Maintz 2, M. Paul 1, R. Fischbach 2, G. Breithardt 1 , T. Wichter 1.
1Department of Cardiology and Angiology, 2Department of Clinical Radiology,
University of Muenster, 48129 Muenster, Germany

Purpose: The aim of this study was to assess patency, lumen visibility and
stenoses of coronary artery stents by Multislice-CT-Angiography (MSCTA) in
comparison to conventional coronary angiography as the standard of reference.
Methods: 47 stents of 13 different types were evaluated in 29 patients. MSCTA
was performed on a four slice scanner with a standard coronary protocol (de-
tector collimation 4x1 mm; table feed 2 mm/rotation, 300 mAs, 120 kV). Original
axial images and multiplanar reformations were evaluated regarding contrast
distal to the stent as an indirect sign of patency, stent lumen visibility and in-
stent stenosis (>50%) detection in three different window settings (700/200
HU, 1000/300 HU, 1200/400 HU).
Results: Of 38 interpretable stents, 37 were correctly classified as patent,
one was correctly classified as obstructed. Partial residual of the stent lumen
could be visualized in 29 cases (window 700/200 HU). On average, 20-40%
of the stentlumen diameter could be visualized. Regarding stenosis evaluation
20 stents were correctly classified as having no significant stenosis, one was
falsely classified as stenosed and one was correctly classified as occluded. In
20 stents lumen visibility was not sufficient for stenosis evaluation (all window
settings combined).
Conclusion: Coronary four-slice CT angiography may provide important indi-
rect information on the patency of stents but does not allow sufficient visibility
of the stent lumen for stenosis evaluation.

INJURY, PROTECTION AND REPAIR OF THE VESSEL
WALL

P1731 The in-hospital prognostic value of vascular
endothelial growth factor in patients with acute
myocardial infarction

D. Antonatos 1, SP. Patsilinakos 1, S. Spanodimos 1 , KT. Sotirellos 1,
S. Likousi 2, E. Tsaglis 1, M. Katelani 2 , D. Tsigas 1. 1Konstadopoulio-Ag, Olga
Gen. Hospital, Cardiology dept, Athens, Greece; 2Konstadopoulio-Ag. Olga
Gen. Hospital, Hematology laboratory, Athens, Greece

Background: Vascular Endothelial Growth Factor (VEGF) is an angiogenic fac-
tor which is probably released because of acute inflammation, or/and endothe-

lial damage, or/and hypoxia, or/and thrombus formation, during acute myocar-
dial infarction (AMI). All situations mentioned above, if persistent, could be as-
sociated with poor prognosis of AMI. The aim of this study was to determine
whether serum VEGF levels are of any prognostic value for patients with AMI
during hospitalization.
Methods: The study included 78 patients (52 men, mean age 63.7 ± 16.7
years) who presented with AMI and were given thrombolysis with 20 U of
reteplase, within 6 hours from the onset of the chest pain. Serum VEGF levels
were measured (by ELISA method) at admission (prior to the start of thrombol-
ysis) and 7 days later. The elevation rate of serum VEGF levels (VEGF levels
on day 7/VEGF levels on admission) was also estimated. The patients were
divided into two groups: group A included 14 patients who had an in-hospital
event such as death, re-infarction, post-infarction angina and life-threatening ar-
rythmia (after the 1st 24hours from the onset of the AMI) and group B included
64 patient who had no complications during hospitalization.
Results: Serum VEGF levels at admission had no statistically significant differ-
ence between the two groups (115.6 ± 46.3 vs 98.3 ± 34.3 ng/ml, p=0.114).
Serum VEGF levels at day 7 were much higher in group A than in group B
(268.3 ± 83.3 vs 147.6 ± 48.7 ng/ml, p=0.000) and the same stood for the
elevation rate of VEGF levels (2.42 0.3 vs 1.49 ± 0.62 ng/ml, p=0.000)
Conclusions: Whereas VEGF level on admission is of no prognostic value
for in hospital events for patients with AMI, VEGF level of the 7th day and the
elevation rate of its value from baseline levels (on admission) are associated
with serious complications. This could be explained by the fact that in these
cases there is probably a continuous process of inflammation, or/and endothe-
lial damage, or/and hypoxia, or/and thrombus formation after the acute face of
myocardial infarction.

P1732 Augmentation of vascular endothelial growth factor
synthesis by gene transfer of copper-zinc superoxide
dismutase: the role of hydrogen proxide and
involvement of heme oxygenase-1

J. Dulak 1, J. Grzenkowicz 2, J. Cisowski 1, J. Nakonieczna 2 , A. Zarebski 1,
A. Podhajska 2, A. Józkowicz 3. 1Faculty of Biotechnology, Department of Cell
Biochemistry, Krakow, Poland; 2University of Gdansk, Department of
Biotechnology, Gdansk, Poland; 3Faculty of Biotechnology, Laboratory of
Molecular Genetics, Jagiellonian Univ, Krakow, Poland

Background: Nitric oxide (NO) and reactive oxygen species (ROS) are emerg-
ing as important regulators of angiogenesis as they increase VEGF synthesis
and are mediators of its activity. Recently we showed that carbon monoxide
(CO) a product of heme oxygenase-1 (HO-1) augment VEGF generation. In-
terestingly, the expression of HO-1, a stress-induced and vasculoprotective
gene, is enhanced both by NO and H2O2. Here we examined the possibility
of augmentation of VEGF synthesis by overexpression of copper-zinc super-
oxide dismutase (SOD1), an enzyme dismutating superoxide radical to H2O2
and molecular oxygen.
Methods and Results: VEGF production in vascular smooth muscle cells
and 3T3 fibroblasts was concentration-dependently potentiated by exogenous
H2O2 (50-400 mM; up to 3-fold increase), while superoxide, generated intra-
cellularly by LY83583 or extracellularly by xanthine oxidase was ineffective.
Transfer of pcSOD1 expression plasmid resulted in increased SOD1 activity
(determined in non-denaturating gel) and enhanced generation of ROS, as ev-
idenced by dichlorodihydrofluorescein fluorescence (1,95±0,16 fold increase
over cells transfected with control plasmid, n=10). Overexpression of SOD1
strongly enhanced VEGF promoter activity in a reporter-gene assay (3,1±0,3
fold over control, n=5) and augmented VEGF expression and protein synthesis
(175,8±12,9% of control, n=11). Increased SOD1 activity stimulated hypoxia
responsive element (7,5±0,5 fold over control, n=5) and SP-1 responsive el-
ement (3,3±0,4 fold over control, n=6) of VEGF promoter, as evidenced by
reporter gene assay, indicating for the role of HIF-1a and SP-1 transcription fac-
tors in ROS-induced VEGF synthesis. The effect of H2O2 stimulation or SOD1
overexpression was respectively reverted by addition of exogenous catalase
protein (1 U/ml) or by tranfection with catalase expression plasmid. Both treat-
ment with H2O2 and SOD1 gene transfer induced HO-1 expression. Accord-
ingly, H2O2-dependent VEGF generation was abolished by treatment with tin
protoporphyrin, an inhibitor of HO activity.
Conclusions: H2O2 can potently increase VEGF production. Similarly to the
effect of NO, its influence seems to be mediated by the activity of HO-1. Aug-
mentation of SOD1 expression can result in enhanced VEGF synthesis what
may add to the beneficial effects of free radicals scavenging by SOD. The data
support the potential application of SOD1 gene transfer for stimulation of an-
giogenesis via enhancement of VEGF expression.
Supported by grants 3 PO4A 049 22 and 6 P04B 013 from the Polish State
Committee for Scientific Research
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P1733 Changes in fibrilar versus network forming collagens
during smooth muscle cell cycle reentry allow
adaptive arterial remodelling

JR. Sindermann 1 , C. Köbbert 1 , J. Ebbing 1, B. Weissen 2, V. Arps 2,
G. Breithardt 1 , KL. March 3, G. Plenz 1. 1Cardiology/Arteriosclerosis
Research, 2Institute f. Arteriosclerosis Research, University of Münster,
Münster, Germany; 3Krannert Institute of Cardiology, Dept. of Medicine,
Indianapolis, United States of America

Purpose: The response of arterial vessel wall morphology to processes such
as balloon angioplasty, arteriosclerosis and hypertension involves changes
in vessel wall mass, extracellular matrix expression and smooth muscle cell
(SMC) proliferation. We have recently shown that the SMC-specific expression
of SV40 large T-antigen (TAg) induced smooth muscle cell cycle reentry that re-
sulted in fundamental vessel wall thickening in the presence of adaptive arterial
remodeling featuring an increased luminal area. The present study aimed to in-
vestigate the extracellular matrix expression that allowed the vessel to respond
in an adaptive rather than constrictive fashion.
Methods: We established a transgenic mouse line with smooth muscle-specific
expression of a temperature sensitive SV40 TAg (MHC-tsA58). This approach
enabled us to generate SMC-lines for in vitro studies of the expression of type
I collagen and type VIII collagen, matrix metalloproteinase-2 and -9 (MMP2
and MMP9) and furthermore of tropoelastin under smooth muscle cell cycle
reentry and cell cycle exit, respectively. Northern blotting was employed using
riboprobes recognizing the various transcripts of type I collagen and type VIII
collagen, respectively. MMP2, MMP9 and tropoelastin were studied by quanti-
tative RT-PCR.
Results: Smooth muscle specific expression of TAg at the permissive temper-
ature resulted in ongoing cell cycle reentry, while SMC underwent cell cycle
exit when TAg was switched off. These experiments revealed that smooth mus-
cle cell cycle reentry resulted in substantially elevated levels of type I collagen
RNA while the levels of type VIII collagen RNA were suppressed. This eleva-
tion of type I collagen RNA was caused by an increase in its longer transcripts.
In contrast, the levels of MMP2 and MMP9 were not considerably affected by
the cell cycle reentry, while tropoelastin was slightly suppressed in proliferating
SMC.
Conclusions: These results in conjunction with our previous studies indicate
that smooth muscle cell cycle reentry is not a sufficient cause of vascular steno-
sis but is rather capable of inducing adaptive remodeling which is made possi-
ble by alterations in the expression of fibrilar versus network forming collagens.
This insight into vascular remodeling may help to improve the understanding of
pathophysiological mechanisms during early atherosclerosis. Our results may
also pave the way to the development of new therapeutic paradigms based
on the directional rather than absolute control of SMC proliferation in vascular
diseases.

P1734 Vascular injury response is controlled by p130 but not
by the related p107

JR. Sindermann 1 , C. Köbbert 1 , J. Smith 2, F. Bauer 1, A. Skaletz-Rorowski 1 ,
G. Breithardt 1 , G. Plenz 1, KL. March 2. 1University of Münster,
Cardiology/Arteriosclerosis Research, Münster, Germany; 2Krannert Institute
of Cardiology, Department of Medicine, Indianapolis, United States of America

Purpose: Recent studies have revealed the role of pRb family proteins in the
response to vascular injury. We have previously shown that the inactivation
of pRb-proteins (pRb, p130 and p107) and p53 in transgenic mice resulted in
enhanced smooth muscle cell cycle reentry with resulting vessel wall thicken-
ing and spontaneous neointima formation. The present study was designed to
evaluate the arterial injury response in the absence of p130, formerly referred
to as pRb2, and p107, which shares a high degree of homology with p130.
Methods: Unilateral carotid artery ligation was applied to either, mice with tar-
geted disruption of the p130 gene (p130-/-), or targeted disruption of the p107
gene (p107-/-). Mice were allowed to recover for 3 weeks after ligation and then
perfusion fixed for histologic and cross-sectional morphometric analysis.
Results: Non-instrumented arteries (aorta, carotid and femoral arteries) of
p130-/- mice and of p107-/-mice were indistinguishable from +/+ control litter-
mates. Following carotid artery ligation, we found p130-/- mice (n=8) to develop
a significant thickening of the vessel wall compared with controls (n=9). Mean
vessel wall area ranged from 3.07 ± 0.20 to 3.56 ± 0.62 x 10-2 mm2 for p130-/-
mice versus 2.26 ± 0.13 to 2.57 ± 0.26 x 10-2 mm2 for controls (p=0.02) along
the lesion studied. This increase in vessel wall area was primarily due to a 7-
fold mean increase in neointima in p130-/- mice yielding mean values in the
range of 0.43 ± 0.18 to 1.19 ± 0.70 x 10-2 mm2 along the lesion. Remarkably,
despite the increase in vessel wall area, the lumen area was not statistically
different for both groups. In contrast, the p107-/- mice did not display an en-
hanced injury response. Neointima formation, vessel wall area and lumen area
following carotid artery ligation were comparable for p107-/- mice (n=9) and for
controls (n=12).
Conclusions: The data indicate that the loss of the cell cycle inhibitor p130 -
but not of p107 - leads to an enhanced injury response in the presence of per-
fect adaptive remodeling. This provides evidence that smooth muscle cell cycle

regulation and remodeling following vascular injury is not a general effect of all
proteins of the pRb family but rather a specific effect found at least for p130.
Further studies on p130 specific pathways and investigations on functional do-
mains of p130 with focus on proliferation and differentiation are required to
illuminate the pathophysiology of injury response.

P1735 Arginine supplementation and oxidative processes:
in vivo model

A. Kopff 1, M. Kopff 2, E. Kowalczyk 3, J. Drozdz 1, JD. Kasprzak 1,
M. Krzeminska-Pakula 1 . 1Department of Cardiology, 2Dept. of Chemistry,
Clin. Biochemistry, 3Dept. of Human Physiol. and Biophysics, Medical
University of Lodz, Lodz, Poland

L-arginine, an endogenous amino acid, is a precursor of endothelium- derived
nitric oxide. It was revealed that supplementation with arginine improves en-
dothelial function by nitric oxide synthesis augmentation. Nitric oxide, a free
radical with pro- and antioxidant properties is capable to modulate the direction
of the oxidative reaction. Ca2+-dependent NO synthases at the low arginine
concentration can generate superoxide and hydrogen peroxide. Arginine sup-
plementation may therefore determine synthesis of NO without excessive re-
active oxygen species production. The aim of the study was to investigate the
influence of arginine administration on the nitric oxide generation and oxidative
processes (assessed by selected markers) as well as on the urea synthesis
(L-arginine is a precursor of the urea).
L-arginine "in substantia" at the dose of 85mg/kg of body weight was adminis-
tered (by gastric tube) to the healthy rabbits during 21 days. Urine and plasma
samples, taken from animals, were analysed for: (1) nitrite (NO2-) concentra-
tion (an indicator of NO generation), (2) total antioxidant status, (3) thiobar-
bituric acid reactive species (TBARS– lipid peroxidation products), (4) protein
carbonyl groups and (5) sulfhydryl groups (protein oxidation products), (6) ni-
trotyrosine (protein nitration product, a potential biomarker for oxidative stress),
and (7) urea concentration.
Arginine administration induced a significant increase in plasma nitrite con-
centration (2.90±0.72 vs 6.81±0.87, p<0.001) and plasma total antioxidant
concentration (0.51±0.08 vs 0.63±0.08 mmol/l; p=0.001), decrease in plasma
(4.67±1.2 vs 2.67±0.53 µmol/l; p<0.001) and urine (23.9±3.2 vs 20.5±4.4
µmol/l; p=0.002) TBARS concentration, and decrease in plasma carbonyl
groups concentration (2.62±0.61 vs 1.53±0.24 nmol/mg protein; p<0.001). No
influence of arginine supplementation on plasma (0.377±0.1 vs 0.354±0.07
nmol/mg protein) and urine (0.0304±0.002 vs 0.0325±0.003 nmol/mg pro-
tein) nitotyrosine, and blood sulfhydryl groups concentration (4.45±0.92 vs
4.39±0.69 mmol/l) was found. Plasma urea concentration was not also affected
by arginine treatment (45.6±10.1 vs 46.3±9.7 mg/dl).
Conclusions: L-arginine supplementation diminishes significantly oxidative
stress and improves nitric oxide generation, that can affect endothelial func-
tion. An average administrated arginine doses not have any influence on the
urea synthesis.

P1736 Oestrogen downregulates Rac-1 GTPase mediated
free radical production

U. Laufs 1, K. Strehlow 1, S. Wassmann 1, O. Adam 1, M. Hagel 1, K. Laufs 2,
M. Böhm 1, G. Nickenig 1. 1Klinik Innere Medizin III, 2Frauenklinik, Universität
des Saarlandes, Homburg, Germany

Background: Rac1 GTPase is essential for the activation of the NAD(P)H ox-
idase complex and, thereby, regulates the release of reactive oxygen species
(ROS) in the vessel wall. 17β-estradiol (E2) inhibits vascular ROS production.
To elucidate the underlying molecular mechanisms we investigated the poten-
tial regulation of Rac1 by E2 in vascular smooth muscle cells (VSMC).
Methods and Results: Treatment of VSMC with angiotensin II as well as over-
expression of the constitutively active mutant RacL61 increased ROS release
as assessed by DCF fluorescence, whereas inhibition of Rac1 by Clostridium
sordellii lethal toxin or overexpression of dominant-negative RacN17 inhibited
ROS production. Treatment with E2 (100 nM) completely prevented angioten-
sin II induced NAD(P)H oxidase activity and ROS production. E2 time- and
concentration-dependently decreased angiotensin II induced and basal Rac1
mRNA and protein expression as well as Rac1 activity. Downregulation of Rac1
expression by E2 was mediated by inhibition of gene transcription (nuclear run-
on assays), but E2 had no effect on Rac1 mRNA stability. Regulation of Rac1
was mediated by estrogen receptors since co-incubation with ICI 182.780 pre-
vented downregulation of Rac1.
To test these observations in vivo, ovariectomized spontaneously hyperten-
sive rats were treated with E2 or vehicle. Real-time PCR and western blotting
showed reduction of aortic Rac1 mRNA and protein by 32% and 58%, respec-
tively. Furthermore, downregulation of Rac1 by E2 was observed in human
mononuclear cells of women with elevated E2 levels after controlled ovarian
hyperstimulation.
Conclusion: Rac1 GTPase gene-transcription and activity is regulated by 17β-
estradiol, which may be an important molecular mechanism contributing to the
cardiovascular effects of estrogens.
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P1737 Transcriptional control of telomerase reverse
transcriptase in normal endothelial cells. Differences
between stimulation by fibroblast growth factor-2 and
vascular endothelial growth factor

E. Trivier 1, D.J. Kurtz 2, Y. Hong 1, H.L. Huang 1, T.F. Lusher 2,
J.D. Erusalimsky 1. 1University College London, Department of Medicine,
London, United Kingdom; 2University of Zurich, Department of Physiology,
Zurich, Switzerland

Objective: Telomerase plays a major role in the control of replicative capacity,
a property critical to successful angiogenesis and maintenance of endothelial
integrity. We have previously demonstrated that in normal human endothelial
cells telomerase is differentially regulated by fibroblast growth factor-2 (FGF-
2) and vascular endothelial growth factor (VEGF), two major pro-angiogenic
growth factors. Here we examined the transcriptional control of the catalytic
subunit of telomerase, telomerase reverse transcriptase (hTERT), by these en-
dothelial mitogens and report the functional consequences of these differential
effects on the onset of senescence.
Methods and Results: In cultured human umbilical vein endothelial cells (HU-
VEC) both telomerase activity and mRNA levels of hTERT decreased reversibly
upon induction of quiescence. Treatment of quiescent HUVEC with FGF-2 re-
stored telomerase activity in a time and dose-dependent manner, whereas
VEGF had no such effect, though both factors induced comparable mitogenic
responses. FGF-2, but not VEGF, up-regulated the mRNA levels for hTERT
and for the hTERT gene transactivation factor Sp1. In contrast, mRNA levels
for c-Myc, a second important hTERT transactivation factor, were equally up-
regulated by FGF-2 and VEGF, whereas Max and Mad1 mRNA levels were not
influenced by the proliferative status of endothelial cells. Finally, serial passage
of HUVEC in the presence of individual growth factors accelerated the accumu-
lation of senescent cells in VEGF-treated cultures compared to cultures treated
with FGF-2.
Conclusions: In human endothelial cells FGF-2, but not VEGF, up-regulates
telomerase activity, telomerase reverse transcriptase and its transactivation fac-
tor Sp1, while c-Myc is induced equally by both growth factors. These findings
are consistent with a model of cooperation between Sp1 and c-Myc in the tran-
scriptional control of hTERT. FGF-2 was more effective than VEGF in maintain-
ing the replicative capacity of endothelial cells.

P1738 Involvement of phosphorylation in hypoxia-induced
heme oxygenase-1 expression in neonatal rat
cardiomyocytes

G. Wu 1, X. Long 1, GW. Moe 2, J. Marin-Garcia 1 . 1The Molecular Cardiology
Institute, Highland Park, NJ, United States of America; 2University of Toronto,
St.Michael Hospital, Toronto, Canada

Background: Hypoxia has been previously shown to induce expression of
heme oxygenase-1(HO-1),a stress protein and the rate-limiting enzyme in
heme degradation, however, the underlying mechanism is poorly understood.
We sought to examine the notion that protein kinases and phosphatases
through phosphorylation and dephosphorylation, respectively, modulate the
hypoxia-induced HO-1 expression in cardiomyocytes.
Methods: Cultured neonatal rat cardiomyocytes were exposed to normoxia or
hypoxia and HO-1 expression was assessed by Northern blot, Western blot and
transfection assay.
Results: Exposure of cardiomyocytes to hypoxia markedly induced the HO-
1 expression. The hypoxia-induced HO-1 induction was blocked by stau-
rosporine, a broad spectrum inhibitor of protein kinases, and SB202190, a spe-
cific inhibitor of p38 kinase, in a dose-dependent manner. Interestingly, hypoxia
also caused a decrease in the activity of protein phosphatase-1 (PP-1). To
examine the effect of PP-1 inhibition on the HO-1 expression, we utilized the
phosphatase inhibitor okadaic acid (OA) or an antisense PP-1 expression vec-
tor. OA treatment or overexpression of the antisense PP-1 transcript markedly
induced the HO-1 expression. Furthermore, transfection assay using reporter
constructs that contain different lengths of the HO-1 promoter revealed the in-
volvement of the NF-kB and AP-1 in the hypoxia-induced activation of the HO-1
gene. The HO-1 promoter activity was markedly increased by OA under nor-
moxic conditions and downregulated by nonselective protein kinase inhibitor
staurosporine under hypoxic conditions.
Conclusions: Our results suggest that both activation of protein kinases and
downregulation of PP-1 activity contribute to the hypoxia-induced HO-1 expres-
sion in cardiomyocytes and that this hypoxic response is likely to be mediated
through activation of NF-kB and AP-1.

P1739 JNK and p53 as mediators of nitric oxide-induced
apoptosis in cardiomyocytes

G. Taimor, S. Breitwieser, A. Schlieper, H.M. Piper. Justus-Liebig University,
Institute of Physiology, Giessen, Germany

AP-1 has been characterized as a mediator of NO-induced apoptosis in iso-
lated adult cardiomyocytes. The aim of this study was the identification of down-
and upstream targets in this signaling cascade of NO-induced apoptosis in ven-
tricular cardiomyocytes of rat.
Since the promotor of the p53 gene has a AP-1 binding site and p53 is in-
volved in several apoptotic processes, we tested if p53 is a downstream tar-
get of AP-1 in NO-induced apoptosis. As analyzed in retardation assays, the
NO-donor SNAP (100 µM) increased p53-binding activity in cardiomyocytes
within 2 h to 151 ± 17% (p<0.05 vs. control, n=9). The induction of p53 by
SNAP could be blocked by intracellular scavenging of AP-1 binding activity with
AP-1-decoy-oligos (109 ± 13%, n.s. vs. control, n=9), as well as induction of
apoptosis by SNAP was inhibited. Preincubation of cardiomyocytes with p53-
decoy oligonucleotides, which scavanged p53 intracellularly, also prevented
NO-induced apoptosis (5.0 ± 1.1% apoptotic cells vs. 10.2 ± 1.1%, p<0.05,
n= 5). As an upstream activator of this pathway JNK was identified, since ac-
tivation of AP-1 and also apoptosis induction by SNAP was inhibited by the
JNK-inhibitor D-JNK1 (1 µM). Incubation of cardiomyocytes with D-JNK1 alone
did not alter the basal rate of apoptosis.
In conclusion, nitric oxide induces apoptosis in isolated adult cardiomyocytes
via activation of JNK, AP-1 and p53.

P1740 The cytochrome P450 2C9 epoxygenase induces
angiogenesis via cross-talk with the epidermal
growth factor receptor

U.R. Michaelis, B. Fisslthaler, I. Fleming, R. Busse. Klinikum der
JWG-Universität, Kardiovaskuläre Physiologie, Frankfurt, Germany

Cytochrome P450 (CYP) epoxygenase products, such as 11,12-epoxyeicosa-
trienoic acid (EET), exert a proliferative effect on endothelial cells. We set out
to identify the signal transduction cascade linking EET generation to enhanced
proliferation and to determine whether or not EETs are angiogenic factors.
In human umbilical vein endothelial cells (HUVEC) over-expressing CYP 2C9,
cell number as well as bromodeoxyuridine incorporation into DNA were in-
creased compared to cells over-expressing a control vector. Both effects were
sensitive to the selective CYP 2C9 inhibitor sulfaphenazole. CYP 2C9 over-
expression was associated with the activation of Akt and an increase in cyclin
D1 expression, effects which were abolished by AG1478, a specific inhibitor
for the EGFR tyrosine kinase. AG1478 also prevented the CYP 2C9-induced
increase in cell proliferation. Furthermore, stimulation with 11,12-EET or trans-
fection with CYP 2C9 enhanced the release of EGF/HB-EGF by HUVEC. Ad-
ditionally, exogenous application of EETs led to an increase of the tyrosine
phosphorylation of the EGFR, indicating that CYP 2C9-derived EETs activate
the EGFR via induction of EGF-secretion.
Since activation of the EGFR tyrosine kinase with EGF induces angiogenesis,
we determined whether or not the over-expression of CYP 2C9 induced angio-
genesis in an in vitro assay. HUVEC were infected with adenoviral constructs
encoding CYP 2C9 or antisense CYP 2C9 and seeded on a fibrin gel. The
control virus did not induce endothelial tube formation whereas CYP 2C9 over-
expression markedly stimulated tube formation (by more than 6-fold). A similar
effect was observed in endothelial cells treated with exogenous 11,12-EET and
was comparable with the tube formation induced by EGF. In an in vivo angio-
genesis assay (chick chorioallantoic membrane), 11,12-EET stimulated vessel
formation (2 to 3-fold) and induced vessel convergence. These results indicate
that CYP 2C9-derived EETs stimulate endothelial cell proliferation and angio-
genesis. The signalling pathway involves the activation of Akt and the enhanced
expression of cyclin D1 and is initiated by activation of the EGFR.
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SIGNALLING PATHWAYS IN VASCULAR CELLS AND
CARDIAC FIBROBLASTS

P1741 GNB3 polymorphisms is associated with plaque
burden in coronary artery disease patients

A. Gutersohn 1 , A. Schmermund 1 , D. Brehm 1, W. Siffert 2 . 1Uni Essen,
Cardiologie, Essen, Germany; 2Uni Essen, Pharmacology, Essen, Germany

Coronary artery disease (CAD) is a multifactorial disease yet genetic predispo-
sition is under debate. We investigated whether coronary calcium plaque bur-
den (CPB) as an established risk assessment tool for Coronary artery disease
(CAD) risk profile is associated with 825T allele of the GNB3 polymorphism.
Risk factors of CAD like obesity and hypertension are associated with the poly-
morphism of the G-protein subunit GNB3.
Methods: 203 male patients (mean age 59 ± 2 years) without history of AMI,
with angina or suspicion of CAD were included. Calcium score was measured
using EBCT. GNB3 polymorphism (CC (wild), TC, TT; T represents the mutated
allele) was detected by standard methods. Age, smoking habits, cholesterol
levels and other risk factors were equal in the groups.
Results: Genotyping revealed CC in 105 patients (52%), TT in 16 (8%), and
TC in 82 (40%). There was no difference in age and major risk factors between
the groups. The mean CAS score was 272.6 ± 445.8 in the CC group, 733.4
± 978.8 in the TT group, and 478.6 ± 726.1 in the TC group (p< 0.008). 72%
of the T-allele carriers (n = 85) had a CAS score above the 50th percentile (OR
3,3) compared to 54,2% of CC carriers.

CAS at GNB3 polymorphism.

Conclusion: The 825T allele is associated with CPB in a heterozygos manner.
Primary risk evaluation for CAD can be assessed using EBCT calcium score in
combination with genotyping for the GNB3 polymorphism.

P1742 Acute manipulation of atherosclerotic plaque
characteristics by caspase inhibition should
contribute to plaque stability

D. Hartung 1, A. Petrov 1, F. Kolodgie 2, N. Narula 3, N. Haider 1,
C. Reutelingsperger 4 , L. Hofstra 5, J. Narula 6. 1Drexel University College of
Medicine, Cardiology, Philadelphia, United States of America; 2Armed Forces
Institute of Pathology, Washington, DC, United States of America; 3University
of Pennsylvania Hospital, Pathology Dept., Philadelphia, United States of
America; 4University of Maastricht, Pharmacology, Maastricht, Netherlands;
5University Hospital, Cardiology, Maastricht, Netherlands; 6Hahnemann
University Hospital, Cardiology/Medicine, Philadelphia, United States of
America

Apoptosis is commonly observed within advanced atherosclerotic plaques.
Macrophage apoptosis contributes to enlarging lipid core and smooth mus-
cle cell (SMC) apoptosis results in fibrous cap attenuation. Further, significant
apoptosis of inflammation cells in fibrous caps leads to cap rupture and acute
coronary event. Since apoptosis contributes to plaque vulnerability and rup-
ture, we hypothesize that inhibition of apoptosis in atherosclerosis should be of
benefit.
Methods: Atherosclerosis was induced in 27 NZW rabbits by deendothelializa-
tion of the abdominal aorta and hyperlipidemic diet (HD) (0.5% cholesterol+6%
peanut oil); 5 unmanipulated rabbits were fed normal chow (NC) and used as
controls. Animals were randomized as below: Gr.2 (n=6) HD 4 mo; Gr.3 (n=6)
HD 3 mo+NC 1 mo; Gr.4 (n=7) HD 4 mo+ Simvastatin (po 1mg/kg/day) last
mo; Gr.5 (n=6) HD 4 mo+ ZVAD-fmk (polycaspase-inhibitor, iv 1 mg/kg) 6 and
1 H before imaging on last day; Gr.6 (n=2) HD 4 mo+ YVAD-CHO (caspase1-
inhibitor, iv 1 mg/kg) 6 and 1 H before imaging on last day. Tc-99m labeled
Annexin-V was used for noninvasive imaging of the extent of apoptosis in
atherosclerotic lesions.
Results: Visualization of atherosclerotic lesions by gamma imaging was best
in Gr.2 with mean % injected dose/g Annexin uptake of 0.051 ± 0.009, Gr.1:
0.006 ± 0.001, P<0.05. HD withdrawal and Simvastatin treatment reduced
Annexin uptake significantly, 0.03 ± 0.006 and 0.029 ± 0.007 respectively,
P<0.05. Short term ZVAD-fmk and YVAD-CHO treatment reduced apoptosis

even moreso than diet withdrawal and statin therapy (0.021 ± 0.006; 0.024 ±
0.007, respectively, P<0.05). Histopathologic characterization revealed stabi-
lization of plaque with decreased inflammation and increased SMC in diet with-
drawal and statin treatment; apoptosis was significantly reduced. In caspase
treated groups, although histology characteristics were not altered, apoptosis
was completely abrogated. Moreso prevalence and apoptotic index directly cor-
related with Annexin uptake.
Conclusion: Conventional management strategies in atherosclerosis lead to re-
duction in apoptosis. Apoptosis can also be acutely manipulated in plaques and
is expected to contribute to plaque stabilization.

P1743 Beta2-adrenergic receptor stimulation increases
human cardiac fibroblast proliferation via an
endothelin 1-dependent autocrine mechanism

N A. Turner, K E. Porter, S G. Ball, A J. Balmforth. University of Leeds,
Institute for Cardiovascular Research, Leeds, United Kingdom

In heart failure patients, myocardial sympathetic nervous activity is increased,
resulting in elevated levels of catecholamines that in the long-term are detri-
mental to cardiac function. Beta-adrenergic receptor (beta-AR) antagonists sig-
nificantly reduce the remodelling and mortality associated with heart failure. Al-
though catecholamines induce myocyte death and/or hypertrophy, their effects
on cardiac fibroblasts, the cells that maintain normal cardiac structure, are less
well studied. We recently demonstrated that beta2-AR stimulation increases
human cardiac fibroblast proliferation. Since catecholamines are not "classical"
growth factors, we hypothesised that beta2-AR stimulation increased prolifera-
tion by up-regulating secretion of growth factors that act in an autocrine manner.
Human cardiac fibroblasts were cultured from biopsies of right atrial ap-
pendage. Conditioned media (CM) were prepared by treating the cells for 48 h
with medium containing 2.5% FCS alone to generate C-CM, or 2.5% FCS plus
1 µM isoproterenol, a beta-AR agonist, to generate ISO-CM. When added to
other populations of fibroblasts in the presence of a beta-AR antagonist, ISO-
CM significantly increased proliferation compared with C-CM (P=0.007, n=5),
indicative of an autocrine mechanism. The proliferative capacity of ISO-CM was
abolished by heat-treatment (80°C), suggesting that the autocrine factors are
heat-sensitive.
Cardiac fibroblasts secrete a number of growth factors, including endothelin-1
(ET-1), that have potential to stimulate proliferation in an autocrine manner. We
therefore determined the effect of specific ET receptor antagonists on ISO-CM-
induced proliferation. Both an ET-A/B receptor antagonist (PD142893, 10 µM)
and an ET-A receptor antagonist (BQ123, 1 µM) completely abolished ISO-
CM-induced fibroblast proliferation (P=0.0129 and 0.0196 respectively, n=5). In
contrast, an ET-B receptor antagonist (BQ788, 1 µM) had no effect (P=0.3699,
n=4). Using an ELISA assay we determined that the median concentration of
ET-1 in C-CM was 11.8 pM (range 1.1-15.4). Surprisingly, we observed similar
levels in ISO-CM (12.9 pM, range 2.8-16.8), demonstrating that ET-1 is not the
autocrine factor itself, but an essential co-factor in this mechanism.
In conclusion, beta2-AR stimulation increases proliferation of human cardiac
fibroblasts via a mechanism involving increased secretion of heat-sensitive au-
tocrine growth factors. Although ET-1 is not the autocrine growth factor, it plays
an essential role in the mechanism of beta2-AR-induced proliferation.
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P1744 Ratjadone is a potent inhibitor of vascular smooth
muscle cell proliferation

B. Witzenbichler 1 , M. Kalesse 2, S. Knueppel 1 , H.-P. Schultheiss 1. 1University
Hospital Benjamin-Franklin, Cardiology Dept., Berlin, Germany; 2Free
University Berlin, Department of Chemistry, Berlin, Germany

Ratjadone was isolated as an orphan ligand from the bacterium Sorangium
cellulosum at Cala Ratjada, Spain, in 1994. It exhibits growth advantage to-
wards yeasts and bacteria, and recently, it could be chemically characterized
and synthesized. In the present study, the antiproliferative effects of ratjadone
(ratj) on human coronary (HCASMSs) and rat aortal vascular smooth muscle
cells (rVSMCs) were examined and compared with the effect of rapamycin.
Results: 48 hours after addition of 10 nM Ratjadone to growing cultures of
HCASMCs and rVSMCs, cell number was significantly reduced (to 18±4% and
20±3 of control, respectively). MTS-Assays demonstrated a dose dependent
effect, starting at remarkably low concentrations (2.5 nM). BrdU-incorporation
assays showed that ratjadone suppresses DNA synthesis; no cytotoxicity was
observed. Flow cytometric (FACS) analysis revealed that ratjadone induced
specifically a cell cycle arrest in G0/1-phase in the vascular smooth muscle
cells (10% serum control: G0/1-phase 60%, S-phase 30%; 10 nM ratj: G0/1
75%, S 12%; 100 nM ratj: G0/1 93%, S 1%) without any signs of apoptosis
up to 96 hours. In contrast, as a negative control the enantiomeric molecule
of ratj (consisting of 3 stereoisomeric, flipped molecule centers) did not exert
any growth inhibiting effects. Comparison with rapamycin, another antiprolifera-
tiv agent, revealed an approximately 2-3 times stronger inhibitory effect on cell
proliferation on a molar base. Western blot analysis did not result in any appar-
ent change in the protein levels of p21, p27 or p53 expression. Concordantly,
ratj exhibited a strong antiproliferative effect on p21- and p53-knock out cells.
However, immunofluorescence studies revealed an inhibition of the intracellu-
lar export shuttle from the nucleus to the cytosol, resulting in an intranuclear
accumulation of cell cycle inhibiting proteins as the putative mechanism of the
antiproliferative effect of ratj.
Conclusion: The new orphan ligand ratjadone is a potent inihibitor of coronary
and aortal smooth muscle cells by inducing cell cycle arrest in G0/1-phase
without cytotoxicity. It therefore represents a promising therapeutical substance
for drug eluting stents in the treatment of instent restenosis.

P1745 Different cell death rates determine growth of
vascular smooth muscle cells from human
aortocoronary bypass vessels: implications for radial
artery grafts

K. Frischknecht 1, H. Greutert 1 , T.P. Carrel 2 , F.C. Tanner 1. 1Cardiovascular
Research, Physiology Institute, Zürich, Switzerland; 2Clinic for Cardiovascular
Surgery, University Hospital Bern, Bern, Switzerland

Long-term patency of aortocoronary bypass grafts is determined by vascu-
lar smooth muscle cell (VSMC) proliferation leading to neointima formation.
As long-term patency rates of MA grafts are higher than those of SV, al-
ternative arterial grafts such as the radial artery (RA) are used increasingly.
Radial artery (RA) patency rates seem to be in between those from mam-
mary artery (MA) and saphenous vein (SV). In the present study, we inves-
tigated how growth of VSMC in response to PDGF-BB is regulated in RA
and how this compares to MA and SV. After 6 days of serum stimulation,
RA-VSMC number (51’520±7’538) was lower than SV (69’750±11’588), but
higher than MA (28’365±6’324) (SV vs. MA: p<0.01; SV or MA vs. RA: p=n.s.;
n=4). In contrast, RA-VSMC exhibited only minimal proliferation to PDGF-
BB, (15’493±2’116), which was comparable to MA (15’446±2’768; MA vs.
RA: p=n.s.) and differed from SV (33’094±3’028; SV vs. RA or MA: p<0.01;
n=4). Consistent with growth rates, 3H-thymidine incorporation was significantly
lower in RA (150±21 DPM/1000 cells) and MA (138±20) as compared to SV
(269±14) (RA vs. MA: p=n.s., RA or MA vs. SV: p<0.001; n=4. As determined
by FACS analysis, PDGF receptor alpha expression was similar (p=n.s.; n=5),
whereas PDGF receptor beta expression was higher in RA as compared to MA
or SV (RA vs. MA or SV: p<0.05; MA vs. SV: p=n.s.; n=5). Western blotting con-
firmed these findings. Propidium iodide incorporation after PDGF stimulation
showed identical cell cycle distribution in VSMC from all three vessels. Similarly,
Western blotting for cell cycle proteins after PDGF treatment revealed identi-
cal expression: the cyclin-dependent kinase inhibitor (CKI) p27 was downreg-
ulated, the CKI p21 was slightly induced, while the CKI p57, cyclin-dependent
kinase 2 (cdk2) and cyclin E did not show any change. Cdk2 kinase assay
confirmed that G1 progression was identical in VSMC from all three vessels.
The percentage of dead cells in each population was determined by counting
the floating cells using FACS analysis. There occurred more cell death in MA
(27.9±6.8%) and RA (28.9±7.7%) as compared to SV (20.5±6.0%; n=4). Sim-
ilarly, LDH release was higher in MA and RA as compared to SV (MA vs. SV:
p<0.05; RA vs. MA or SV: p=n.s., n=5). Thus, cell cycle progression is identical
in VSMC from human bypass vessels, while different cell death rates determine
growth, suggesting that VSMC death rather than proliferation may account for
the different patency rates of bypass grafts. The weak effect of PDGF in RA as
compared to SV encourages the clinical use of RA grafts.

P1746 Promoter region polymorphisms of matrix
metalloproteinases and their influence on plaque
rupture

J. Smith 1, G. Hillis 1, MR. Cowie 2, Z. Miedzybrodzka 3 , WT. Melvin 4. 1ARI,
Cardiology, Aberdeen, United Kingdom; 2Imperial College, National Heart and
Lung Institute, London, United Kingdom; 3Department of Medicine and
Therapeutic, Clinical genetics, Aberdeen, United Kingdom; 4Aberdeen
University, Molecular and cell Biology, Aberdeen, United Kingdom

Background – The rupture of the fibrous cap which protects the atheroscle-
rotic plaque from the bloods thrombogenic particles is a key event in precip-
itating acute coronary syndromes (ACS). Matrix metalloproteinases (MMPs)
may accentuate weakening of the plaque and therefore favour plaque rupture.
Interstitial collagenase, a member of the MMP family specifically cleaves fib-
rillar collagens I, II and III. These collagens are tightly coiled, have a highly
cross-linked structure and are usually extremely resistant to most proteinases.
This suggests that MMP1 may have important role in plaque rupture. A com-
mon variant (G/GG) in the promoter of the MMP 1 gene has been identified.
The polymorphism involves a guanine (-G-) addition/deletion at the position -
1607bp relative to the start codon. This has been shown to increase levels of
expression of MMP1 in vitro. The functional significance of the MMP1 promoter
polymorphism has not been addressed in cardiovascular disease.
Methods and Results: We investigated the relationship between the G/GG
polymorphism and plaque rupture by conducting a case-case study. We com-
pared the frequency of MMP promoter polymorphisms in 200 patients present-
ing for the first time with either stable angina (stable plaque, n=85) or ACS
(unstable plaque, n=115). Genotypes were identified by nested PCR and re-
striction enzyme digestion. There was a trend towards increased prevalence of
the G/G + G/GG genotype in the stable cohort (81%), compared with the ACS
cohort (75%) which was independent of other traditional risk factors (p=0.07).
Conclusion – This data suggests that the genetic variation influences MMP1
gene promoter activity in an allele specific manner. Patients who are homozy-
gous or heterozygous for the single G allele may benefit from a stabilising ef-
fect of reduced enzyme expression. This in turn could influence the phenotypic
expression of patients with coronary artery disease. On-going studies, with a
larger cohort are required to clarify MMP 1’s role in atherogenesis and plaque
rupture.

P1747 Peroxisome proliferator-activated receptor gamma
inhibits expression of minichromosome maintenance
proteins in vascular smooth muscle cells

D. Bruemmer 1 , F. Yin 2, J. Liu 2, E. Fleck 1, A. Van Herle 2, R.E. Law 2.
1German Heart Institute, Dept. of Cardiology, Berlin, Germany; 2University of
California, Los Angeles, Div. of Endocrinology, Los Angeles, United States of
America

Partial agonists for the peroxisome proliferator-activated receptor gamma
(PPARg) have a weaker transcriptional activation activity for the receptor than
full agonists but have equal or greater potency in inhibiting vascular smooth
muscle cell (VSMC) proliferation. Using a cDNA array consisting only of cell
cycle genes, we found that a novel non-thiazolidinedione partial PPARg ag-
onist (nTZDpa) inhibited expression of minichromosome maintenance (MCM)
proteins 6 and 7 in rat aortic VSMC. MCM proteins are required for the ini-
tiation and elongation stages of DNA replication and are regulated by the
transcription factor E2F. Mitogen-induced MCM6 and MCM7 mRNA and pro-
tein expression was potently inhibited by nTZDpa (100%, 97.6 ± 6.1% inhi-
bition vs. PDGF+insulin after 24 h (10 mM), respectively, n=3, p<0.05) and
to a lesser degree by the full PPARg agonist, rosiglitazone (RSG) (44.3 ±
4.1%, 64.1 ± 5.4% inhibition vs. PDGF+insulin after 24 h (10 mM), respec-
tively, n=3, p<0.05). Inhibition of MCM6 and MCM7 expression by nTZDpa and
RSG paralleled their effect to inhibit phosphorylation of the retinoblastoma pro-
tein and cell proliferation. Transient transfection experiments revealed that the
nTZDpa inhibited mitogen-induced MCM6 and MCM7 promoter activity impli-
cating a transcriptional mechanism (82.1 ± 7.9%, 84.7 ± 7.3 inhibition, n=3,
p<0.005). Adenoviral-mediated E2F overexpression reversed the suppressive
effect of nTZDpa on MCM6 and MCM7 expression. Furthermore, activity of
a luciferase reporter plasmid driven by multiple E2F elements was inhibited
by nTZDpa indicating that their downregulation by nTZDpa involves an E2F-
dependent mechanism (86.9 ± 6.8% inhibition vs. PDGF+insulin after 24 h (10
mM), n=3, p<0.005). Overexpression of dominant-negative PPARg or addition
of a PPARg antagonist, GW 9662, blocked nTZDpa inhibition of MCM7 tran-
scription. Adenovirus-mediated overexpression of constitutively-active PPARg
inhibited MCM7 expression in a similar manner as the nTZDpa. These find-
ings provide strong evidence that nTZDpa attenuates MCM7 transcription by
binding to and activating PPARg and support the important role of this nuclear
receptor in regulating VSMC proliferation.
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P1748 HIV protease inhibitor ritonavir inhibits
platelet-derived growth factor-BB-induced migration
and proliferation of vascular smooth muscle cells

K. Kappert 1 , E. Caglayan 1, A. Bäumer 1, M. Südkamp 2, G. Fätkenheuer 1,
S. Rosenkranz 1 . 1Universität zu Köln, Klinik III für Innere Medizin, Köln,
Germany; 2Universität zu Köln, Abteilung für Herzchirurgie, Köln, Germany

HIV protease inhibitors (PIs) such as Ritonavir have dramatically decreased
HIV-related morbidity and mortality. However they exhibit significant side-effects
such as hyperlipidemia, hyperglycemia and obesity, which yield patients to in-
creased risk for atherosclerosis. Direct effects on the vessel wall may further
increase or counteract the vascular risk but have not yet been investigated.
Platelet-derived-growth-factor (PDGF) is an important contributor to athero-
genesis. Here we evaluated the effects of Ritonavir on PDGF-BB-induced re-
sponses of vascular smooth muscle cells (VSMCs).
Pretreatment of VSMCs with Ritonavir resulted in a significant concentration-
and time-dependent inhibition of PDGF-BB-dependent cellular responses.
At a therapeutic concentration of Ritonavir (10 µg/ml) PDGF-induced DNA-
synthesis and -chemotaxis were significantly reduced by 34,7±9,4% and
42,1±12,2%, respectively (p<0.05 each). These inhibitory effects were not
due to cytotoxicity or apoptosis, as measured by LDH-release- and apoptosis-
assays, whereas higher concentrations (100 µg/ml) exhibited cytotoxic effects.
Instead, western-blot-analyses revealed, that Ritonavir inhibited the ligand-
induced tyrosine phosphorylation of the betaPDGF-receptor (betaPDGFR) and
PDGF-induced downstream events such as activation of MAP kinase (Erk 1/2),
whereas it did not alter betaPDGFR expression.
We conclude, that the HIV PI Ritonavir has direct effects on VSMCs at thera-
peutic concentrations in vitro, as it inhibits betaPDGFR activation and PDGF-
dependent proliferation and migration of VSMCs. Although the metabolic side
effects of Ritonavir may increase the risk of vascular disease, it may exert ben-
eficial effects against atherogenesis on the cellular level.

P1749 The regulation of the bFGF-induced cell cycle
progression of human cSMC depends on distinct
functions of the serine/threonine phosphatases PP1
and PP2A

B. Stallmeyer, J. Leng, E. Pulawski, G. Breithardt, A. Skaletz-Rorowski. Inst. of
Arteriosclerosis Research, Dept. of Cardiology and Angiology, Münster,
Germany

The growth factor induced proliferation of human coronary smooth muscle cells
(cSMC) contributes to the pathogenesis of restenosis and arteriosclerosis. Ba-
sic fibroblast growth factor (bFGF) has been shown to be a powerful mitogen for
cSMC by switching on the mitogen activated protein kinase (MAPK) pathway.
The extend of protein phosphorylation within the signalling pathways is con-
trolled by the opposing actions of protein kinases and protein phosphatases.
To elucidate the cascades of phosphorylation and dephosphorylation we in-
vestigated the role of the serine/threonine phosphatases PP1 and PP2A in the
bFGF-induced cell cycle progression of cSMCs.
Preincubation of cSMC with the PP1 and PP2A specific inhibitor calyculin A
leads to a decrease in bFGF-induced DNA synthesis demonstrated by [3H]-
thymidine incorporation assay. However phosphorylation of the MAPK is in-
creased compared to cSMC that have been stimulated with bFGF alone. To
distinguish between the role of PP1 and PP2A in bFGF-induced proliferation of
cSMC we preincubated the cells with the PP1 specific inhibitor tautomycin and
the PP2A specific inhibitor fostriecin, respectively. Preincubation of cSMC with
tautomycin effectively blocks the bFGF-induced DNA synthesis and reduces
the expression of the proliferation marker proliferating cell nuclear antigen
(PCNA), but has no effect on the bFGF-induced MAPK phosphorylation level.
In contrast, fostriecin treatment leads to an increase in bFGF-induced prolifer-
ation accompanied by an increase in MAPK phosphorylation. Fostriecin does
neither affect the activation of the MAPK stimulating Ras-Raf-MEK cascade nor
does it influence the bFGF-induced stimulation of PKC activity, demonstrating
that the enhancement of the MAPK phosphorylation is due to the inhibition of
MAPK dephosphorylation by PP2A.
These results demonstrate that the serine/threonine phosphatase PP2A is a
negative regulator of the bFGF-induced proliferation whereas the positive reg-
ulator PP1 has no effect on this signalling pathway. In this regard, the PP1 spe-
cific enzyme activity may be involved in processes downstream of the MAPK
cascade regulating cell proliferation.
Taken together, our results suggest that the phosphatases PP1 and PP2A play
an important role in the growth factor stimulated cell cycle progression and are
interesting therapeutic targets for preventing the progression of arteriosclerosis
and restenosis.

INFLAMMATION AND ATHEROSCLEROSIS: FOCUS ON
C-REACTIVE PROTEIN, CD40 LIGAND AND ADHESION

MOLECULES

P1750 Increased C-reactive protein and adhesion molecule
levels in stable angina patients with rapid coronary
artery disease progression

E. Zouridakis, N. Mollichelli, M. Mariani, P. Avanzas, R. Arroyo, JC. Kaski. St
George’s Hosp. Med. Sch., Cardiol. Sci. Dept., London, United Kingdom

Background: Studies have shown that endothelial activation and inflamma-
tion play a significant role in atherogenesis and may determine atherosclerotic
plaque vulnerability. There is also evidence that subclinical episodes of disrup-
tion of vulnerable coronary plaques with local thrombus formation and subse-
quent healing may represent a mechanism for coronary artery disease (CAD)
progression. The aim of this study was to investigate the association between
C-reactive protein (CRP) and endothelial adhesion molecule levels, and rapid
angiographic CAD progression in patients with chronic stable angina (CSA).
Methods: We studied 131 CSA patients (87 men, mean age: 60.5±9.6 yrs)
who were on a waiting list for routine coronary angioplasty and underwent
coronary angiography on two occasions: the first (diagnostic) angiogram was
carried out at study entry and the second immediately prior to coronary an-
gioplasty. Differences in stenosis diameter between the two angiograms were
assessed using a digital quantitative angiographic analysis system and CAD
progression was determined by the following criteria: >10% diameter reduc-
tion of a pre-existing stenosis >50%, >30% diameter reduction of a stenosis
<50%, progression of any lesion to total occlusion and the development of a
new lesion >30% in a previously normal segment. CRP was measured using
a high sensitivity ELISA immunoassay, whilst soluble Intracellular and Vascu-
lar Cell Adhesion Molecule-1 (sICAM-1 and sVCAM-1) were assessed by a
quantitative sandwich immunoassay technique.
Results: During the time on the waiting list (4.8±2.4 months) rapid CAD pro-
gression occurred in 36 (27.5%) patients according to the above criteria: Base-
line demographic, clinical and angiographic data were similar in patients with
and those without progression. CRP levels were found significantly increased
in patients with CAD progression compared to those without (1.34[0.73-4.01]
µg/ml vs 0.84[0.52-1.74] µg/ml; P=0.008). sICAM-1 was also significantly
higher in these patients (305.4±57.5 ng/ml vs 261.5±42.5 ng/ml; P<0.005).
sVCAM-1 levels, although higher in CAD progression patients, did not differ
significantly between groups. Logistic regression analysis also revealed that
patients with CRP levels >3µg/ml had almost a 3-fold higher risk (Odds ratio
2.9, 95% CI: 1.1-7.0) to develop rapid CAD progression.
Conclusions: Our findings indicate that inflammatory mechanisms involving
endothelial activation may play a significant role in rapid coronary artery dis-
ease progression in patients with chronic stable angina.

P1751 Predictors of serum C-reactive protein concentrations
in patients with chronic stable angina

R. Arroyo-Espliguero, P. Avanzas, J. Cosín-Sales, G. Aldama, E. Vázquez
Rey, J. Gimeno, E. Zouridakis, JC. Kaski. Coronary Artery Disease Research
Unit, London, United Kingdom

Purpose: The acute-phase reactant C-reactive protein (CRP) is an indepen-
dent predictor of future cardiovascular events. Whether raised CRP levels rep-
resents a response to inflammation within atheromatous plaques or whether
they are the result of systemic inflammation leading to atherogenesis, or both,
is speculative at present. We compared the impact of extent and severity of
coronary artery disease (CAD) versus established CAD risk factors, particu-
larly those encompassed by the metabolic syndrome, on CRP levels. Methods:
We studied 700 consecutive patients (mean age 63±10 years, 75% men) with
chronic stable angina (CSA). High sensitivity serum CRP (hs-CRP) was mea-
sured on the COBAS Integra (Roche Diagnostics Limited, Lewes, East Sussex,
UK). Multivariate analysis used linear regression analysis for continuous de-
pendent variables and binary logistic regression analysis for discrete variables.
Results: Baseline hs-CRP concentrations were higher in the elderly (P=0.001),
in patients with a history of myocardial infarction (P=0.03) and smokers
(P=0.002). A significant correlation was also found between hs-CRP levels
and hypertension (P=0.004), body mass index (BMI) (r= 0.16, P<0.0001) and
serum triglyceride levels (r= 0.15, P=0.003). Hs- CRP levels, however, were
not significantly associated with total cholesterol concentrations (P=0.08), CAD
severity, as assessed by the number of coronary vessels with ≥50% stenosis
or treatment with aspirin or HMG-CoA reductase inhibitors. Multiple regression
analysis showed that only age (P=0.02), gender (P=0.009), BMI (P<0.0001),
smoking (P=0.02) and serum triglyceride levels (P=0.004) were independent
predictors of serum CRP concentrations, in this study.
Conclusion: CRP concentrations raise with increasing age, smoking, female
gender, BMI and serum triglyceride levels. The relationship found here between
hs-CRP and components of the metabolic syndrome suggests that inflamma-
tion could be the common link between obesity, metabolic abnormalities and
cardiovascular disease.
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P1752 C-reactive protein is related to impaired endothelium
dependent relaxation and increased angiotensin II
response

F.W. Asselbergs 1, P. Van der Harst 2, L.J. Wagenaar 2, H. Buikema 1,
A.A. Voors 2, D.J. Van Veldhuisen 2, W.H. Van Gilst 1. 1University of Groningen,
Clinical Pharmacology, Groningen, Netherlands; 2Academic hospital
Groningen, Cardiology, Groningen, Netherlands

Objective Inflammation is thought to play a central role in the aetiology and
outcome of atherosclerosis. C-reactive protein (CRP), a sensitive marker of in-
flammation, is an important risk indicator for cardiovascular disease. However,
the mechanisms underlying this association are not completely understood.
We hypothesised that elevated levels of serum CRP are related to impaired en-
dothelium dependent relaxation and increased angiotensin II (Ang II) response.
Methods The study group consists of 23 patients, from who blood samples
and segments of the internal mammary artery were obtained during coronary
bypass surgery. Measurements of endothelium dependent relaxation were per-
formed in organ baths by adding acetylcholine (ACh, 10nM-100µM). After a
washing and stabilisation period constriction to cumulative doses of Ang II was
evaluated (0.1nM-1µM). High-sensitive CRP was determined by nephelometry.
Results As shown in the figure, CRP levels above median (>1.38mg/L) are
associated with decreased relaxation to ACh and increased constriction to Ang
II, respectively (both p<0.05).

Conclusion Elevated serum CRP levels are related to decreased endothelium
dependent relaxation and increased constriction to Ang II. These findings could
be the link between CRP and the development of atherosclerosis. In addition,
these data suggests a potential beneficial role of ACE-inhibitors in patients with
elevated CRP levels.

P1753 Children with familial hypercholesterolaemia express
inflammatory markers. Pravastatin effect on neopterin
but not on C-reactive protein

A.G. Semb 1, T. Ueland 2, B. Wiegman 3, J. Rodenburg 3, L. Gullestad 4,
L. Ose 5, JJP. Kastelein 3, P. Aukrust 6 . 1Rikshospitalet, Section of Lipidology,
Oslo, Norway; 2Rikshospitalet, Research Institute for Internal Medici, Oslo,
Norway; 3Academic Medical Senter, Amsterdam, Netherlands; 4Baerum
Hospital, Meical, Baerum, Norway; 5Rikshospitalet, Section of Lipidology,
Oslo, Norway; 6Section of Imunology and Infectioun, Rikshospitalet, Norway

Background: Atherosclerotic disease involves inflammatory and immuno-
logic mechanisms, but the sequence of immunomodulatory steps and which
molecule(s) having key roles early in atherogenesis is not clear. High sinsi-
tive C-reactive protein (hsCRP) is established as an inflammatory marker of
atherosclerosis. Neopterin, a marker of cellular immune activation, is produced
by human macrophages. HMG-Co A reductase inhibitors, statins, have been
recognized as immunomodulators and reduce cardiovascular events and mor-
tality.
Objectives: In this study we examined the levels of neopterin and mikroCRP
in children with familial hypercholesterolemia (FH) because FH has been re-
garded as a model of atherosclerosis. We evaluated the impact of pravastatin.
Methods: Children aged 8-18 years, with FH (n=157) and 74 unaffected sib-
lings, were randomised in a double blind fashion and given pravastatin 40 mg
bid (n=77) or placebo (n=80) and followed for 2 years.
Results: There were no differences between the the groups concerning de-
mographic data. The children with FH had a significant (p<0.009) elevated
level of neopterin compared to normal siblings (4.89±0.21 nmol/L vs 4.33±0.14
nmol/L respectively). Furthermore, 2 years of pravastatin therapy reduced the
neopterin level with 15% (p<0.001) to 4.23±0.13 nmol/L compared to placebo
which had a 7% reduction (4.6+0.18 nmol/L). There were no difference be-
tween the FH-children (0.11±0.02 mg/L), siblings (0.10±0.03 mg/L) and con-
trols (0.07±0.03 mg/L) concerning hsCRP at baseline. Furthermore, hsCRP
increased in both FH-children receiving pravastatin (0.25±0.09 mg/L) and
placebo (0.17±0.095 mg/L) after 2 years.
Conclusion: Our findings suggest that children with FH are characterized by
an inflammatory element (m-CRP) with enhanced immun activity (neopterin)
and that pravastatin modifies the cellular immune respons, neopterin, but not
m-CRP.

P1754 Atorvastatin suppress the expression of CD40 ligand
and P-selectin on platelet in patients with
hypercholesterolaemia

YS. Hwang 1, WC. Tsai 2, YH. Lu 1, CC. Lin 1, YF. Cheng 3. 1Kaohsiung
Medical University Hospital, Cardiology, Dept. of Internal Medicine,
Kaohsiung, Taiwan; 2Kaohsiung Medical University Hospital, Immunology,
Dept. of Internal Medicine, Kaohsiung, Taiwan; 3Kaohsiung Medical University
Hospital, Cardiovascular Surgery, Dept. Surgery, Kaohsiung, Taiwan

Background: Hypercholesterolemia (HC), a risk factor for cardiovascular dis-
ease, is associated with inflammation and the prothrombotic state. Recently
CD40-CD40 ligand interaction and the activation of platelet was claimed to play
a major role in the pathogenesis in atherosclerosis. The aim of this study was
to characterize the in vitro expression of CD40 ligand (CD40L) and p-selectin in
patients (pt) with HC, and to investigate whether atorvastatin (ATOR) - a potent
lipid-lowering agent can influence the level of these molecules and TNF-α.
Methods: 22 patients with polygenic HC (total cholesterol > 220 mg/dl or LDL
> 130 mg/dl) without other associated inflammatory disease and 18 normal
controls were enrolled in this study. Blood samples were obtained before and
after 8 weeks of ATOR (10 mg/day) therapy in patient group. After isolation,
half of the platelets were stimulated by the addition of ADP (5 µmol/L). Flow
cytometry was used to analyze the expression of CD40L and p-selectin. TNF-α
was measured by ELISA.
Results: Befoer treatment, there was no signeficent differences of CD40L and
P-selectin between control and pts group inspite of with or without ADP stimu-
lation. However, after Lipopolysaccharide stimulation, the levels of TNF-α and
IL-1B were higher in the pts group. In addition, there was a significant corre-
lation between CD40L and P-selectin, in spite of with or without ADP stimu-
lation. There was a negative correlation between P-selectin level and HDL-C
(p=0.025, r=-0.476). After 8 weeks of ATOR, the levels of LDL, LDL/HDL and
total-cholesterol decreased significantly (p=0.001, p=0.001, p=0.001, respec-
tively). After treatment, the level of P-selectin, whether with or without ADP stim-
ulation,all decreased significantly (p=0.008, p=0.018, respectively). The levels
of CD40L decreased significantly after ADP stimulation (p=0.009).
Conclusions: In this short term study, ATOR not only decreased the choles-
terol levels, but also can down-regulated the expression of CD40L and P-
selectin on platelet in patients with HC. We supposed that in HC pts, in addition
to its effect on decreasing the cholesterol level, ATOR can intervene the inter-
action of CD40-CD40L and the expression of P-selectin which may alleviate
the prothrombotic potency of platelets in pts with HC.

P1755 Role of superoxide anion in inducing CD40 ligand
expression by human platelets

P. Pignatelli 1 , L. Lenti 1, V. Sanguigni 2 , G. Frati 3 , F. Pulcinelli 1, F. Violi 1.
1University of Rome La Sapienza, Experimental Medicine, Rome, Italy;
2University of Rome Tor Vergata, Internal Medicine, Rome, Italy; 3University of
Siena, Thoracic and cardiovascular surgery, Siena, Italy

Background: CD40 ligand, a transmembrane protein structurally related to the
cytokine, is an important mediator of inflammation involved in the atheroscle-
rotic process.CD40 ligand is expressed by a variety of inflammatory cells and
by platelets. Circulating levels of CD40 ligand are prevalently of platelet ori-
gin and are predictors of cardiovascular events. Several platelet agonists such
as ADP, thrombin and collagen elicit CD40 ligand expression,but the intrinsic
mechanism is still to be fully elucidated.
Methods: a cytofluorimetric analysis of CD40 ligand expression was performed
on washed human platelets stimulated at 37C° for 10 min with collagen (n=5)
in presence or not of AACOCF3(15 mM)(an inhibitor of PLA2), DPI (50 mM)(an
inhibitor of NADPH oxidase), SOD (300 U/ml) and ascorbic acid (100 mM)(O2-
scavengers), catalase(500 U/ml)(H202 scavenger), manni tol (5mM) (OH scav-
enger) and vitamin E (250 mM)(an inhibitor of lipid peroxidation).
Results: AACOCF3 significantly inhibited CD40ligand expression induced by
collagen and arachidonic acid, suggesting a role for arachidonic acid pathway
activation as stimulus for CD40ligand expression. Platelets incubated with DPI
and stimulated with collagen, showed a significant inhibition (-78% p<0.05)
of CD40L expression. Incubation of platelets with several antioxidant agents
demonstrated that SOD (-75% p>0.05) and ascorbic acid (-68% p<0.05) but no
vitamin E, mannitol and catalase, inhibited collagen induced CD40L expression
Conclusions: The results of the present study show for the first time a role
for superoxide anion (O2-) in inducing platelet CD40 ligand expression and
suggest that specific scavenger of O2- may be useful for decreasing CD40
ligand plasma levels in human.
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P1756 Soluble CD40l and cardiovascular risk in patients with
asymptomatic carotid plaque

S. Novo 1, S. Basili 2, A. Falco 2, V. Davì 3, G. Novo 3, E. Corrado 3 ,
C. Barbagallo 3, G. Davì 2. 1University Hospital, Internal Medicine and
Geriatrics Dept., Palermo, Italy; 2Medical therapy, University La Sapienza,
Rome, Italy; 3Chair of Cardiovascular Diseases, Internal Medicine and
Geriatrics, Palermo, Italy

Purpose: Inflammation is a key feature of the development of atherosclerotic
plaque. CD40 ligand (CD40L) mediates several processes in atherogenesis
and can be released from activated platelets. Soluble CD40L (sCD40L) levels
may predict patients with features suggestive of high-risk plaque. We tested the
hypothesis that sCD40L may prospectively predict the risk of cardiovascular
(CV) events in patients with asymptomatic carotid plaques.
Methods: . We enrolled 42 outpatients with asymptomatic carotid stenoses
greater than 15% in either internal or common carotid artery and 21 control
subjects without any carotid stenosis matched for age, sex and smoking habit.
All subjects had at least a major cardiovascular risk factor (CRF). Plasma lev-
els of CRP, IL-6, TGF-b1, and sCD40L were measured. Subjects underwent
follow-up examinations every 12 months, or when they experienced a clinical
CV event, such as myocardial infarction, angina, stroke, transient ischemic at-
tack, carotid endarterectomy, or intermittent claudication. Planned duration of
follow-up was in median 8 years.
Results: Patients with asymptomatic low-grade carotid stenosis had signifi-
cantly higher levels of CRP (p<0.0001), IL6 (p<0.0001), TGF-b1 (p<0.0001)
and sCD40L (p<0.0001) than controls. Soluble CD40L significantly corre-
lated with CRP (Rho=0.59, P<0.0001). Moreover, sCD40L plasma levels were
higher in patients compared to controls irrespectively of any CRF. During follow-
up, 14 (33%) patients experienced a CV event. Only high sCD40L levels [Haz-
ard Ratio: 5.96; 95% confidence interval, 1.83 to 19.42, p=003] independently
predicted the risk of CV events.
Conclusions: High levels of sCD40L may prospectively predict the risk of CV
events in patients with asymptomatic carotid plaque.

P1757 Leukocyte but not endothelial cell adhesion
molecules are increased in patients with
hypercholesterolaemia: the effect of atorvastatin
treatment

T. Stulc 1, I. Marinov 2, Z. Kasalova 1, M. Vrablik 1 , R. Ceska 1. 11st Faculty of
Medicine, 3rd Department of Internal Medicine, Prague 2, Czech Republic;
2Institute of Hematology, Prague, Czech Republic

Background: Leukocyte infiltration into subendothelial space plays an impor-
tant role in atherogenesis. Transendothelial migration of leukocytes is medi-
ated by endothelial and leukocyte cell adhesion molecules (CAM). Endothelial
expression of CAM can only be assessed indirectly, through measurement of
their serum levels; leukocyte CAM, however, can be measured directly. We
have therefore hypothesised that leukocyte CAM are more altered than serum
endothelial CAM in patients with hypercholesterolemia.
Methods: We examined 32 otherwise healthy subjects with severe hyperc-
holesterolemia and 26 age-matched controls. Patients were examined at base-
line and after 12 weeks of atorvastatin treatment (20 mg/day). Expression of
beta 1 and 2 integrins (CD11a,b, CD18, CD49d) and of L-selectin on peripheral
blood leukocytes was quantitated by flow cytometry. Serum ICAM-1, E-selectin
and vonWillebrand factor (vWF) were measured by ELISA.
Results: Expression of leukocyte CAM (left) and serum levels of endothelial
CAM (right) are shown in a Figure; results are normalised to the values in
controls (* p<0.05 patients at baseline vs. controls; # p<0.05 patients after
atorvastatin vs. baseline).

Conclusion: Leukocyte CAM (except for CD11b) were significantly increased
in patients with hypercholesterolemia. Atorvastatin significantly decreased ex-
pression of all leukocyte CAM tested; this may have an important role in the
protective effect of atorvastatin. In contrast, there was nearly no effect of hy-
perlipidemia and/or atorvastatin treatment on the endothelial CAM. Leukocyte
expression of CAM may therefore be a more sensitive marker of atherogenesis
than endothelial CAM. Supported by research project J 13/98 11110000 2-1.

P1758 Ethanol inhibits monocyte adhesion and monocyte
chemotactic protein-1 expression in
interleukin-1β-activated human endothelial cells

J.P. Cullen, S. Sayeed, N.G. Theodorakis, J.V. Sitzmann, E.M. Redmond. Univ.
of Rochester Med. Ctr., Surgery, Rochester, United States of America

Moderate alcohol consumption is associated with a reduced incidence of car-
diovascular disease, but the precise mechanisms involved are unknown. Mono-
cyte chemotactic protein-1 (MCP-1) plays a key role in the pathogenesis of
atherosclerosis by recruiting monocytes to the subendothelial space. The aim
of this study was to determine the effect of ethanol (EtOH) on the endothelial
production of MCP-1. Methods: Human umbilical vein endothelial cells (HU-
VEC), passages 3-5, were used in all experiments. HUVEC were pretreated
with or without EtOH (1.0-100 mM) for 2 h before being stimulated with inter-
leukin 1-beta (IL-1b, 1 ng/ml), in the absence or presence of EtOH, for various
periods of time (0.5 – 24 h). MCP-1 levels in culture supernatant were deter-
mined by ELISA, and MCP-1 mRNA was measured by Northern blot analysis.
Monocyte adherence experiments were performed using 3H-thymidine labeled
THP-1 cells, a human monocytic cell line. Results: EtOH treatment decreased
monocyte adhesion to IL-1b-activated HUVEC, when compared to control (un-
treated but activated) cells; ∼25 and 50% inhibition for 10 mM and 100 mM
EtOH, respectively. IL-1b increased the production of MCP-1 by HUVEC in a
time-dependent manner from an undetectable level to approximately 900 pg/ml
within a 24 h time period. EtOH dose-dependently inhibited IL-1b-stimulated
MCP-1 secretion; 25±1%, 35±7% and 65±5% inhibition for 1, 10 and 100
mM EtOH, respectively, at 2 h (n=3, p<0.05 vs control). Similarly, EtOH dose-
dependently inhibited IL-1b-stimulated MCP-1 mRNA expression; 37±8% and
45±1% inhibition for 20 mM and 100 mM EtOH, respectively (n=3, p<0.05 vs
control), in the absence of any effect on mRNA stability. As determined by nu-
clear run-on assay, IL-1b stimulated MCP-1 gene transcription ∼30 fold at 30
mins. EtOH (20 mM) inhibited this transcriptional activity by 63%. Conclusion:
In conclusion, ethanol inhibited IL-1b-induced MCP-1 mRNA gene expression
and protein secretion, and decreased monocyte adhesion to activated endothe-
lium. These data suggest that ethanol could inhibit atherogenesis by blocking
the crucial early step of monocyte adhesion and subsequent recruitment to
the subendothelial space. These actions of ethanol may underlie, in part, its
cardiovascular protective effects in vivo.

EXPERIMENTAL STUDIES OF VASCULAR
INFLAMMATION

P1759 Rabbit foam cell media induce collagenase-1 and -8
expression in human monocyte/macrophages
independently of CD40 ligand

U. Benbow, AJC. Chase, ACN. Newby. Bristol Heart Institute, University of
Bristol, Bristol, United Kingdom

Matrix metalloproteinases (MMPs) contribute to the destruction of the extracel-
lular matrix at the shoulder regions of atherosclerotic plaques, leading to plaque
instability and aneurysm formation. The interstitial collagenases (MMPs-1, -8,
–13 and -14) are the principal enzymes capable to cleave fibrillar collagens
types I and III, the major load bearing collagens in the fibrous cap. Loss of
these collagens and neoepitopes of degraded collagens have been detected in
rupture-prone atherosclerotic plaques and are associated with macrophages.
We previously demonstrated that human monocyte derived macrophages se-
crete MMP-9 constitutively and MMP-1 in response to CD40 Ligand (CD40L).
On the other hand, rabbit foam cell macrophages constitutively secrete high
levels of MMP-1, which implies the presence of unidentified endogenous regu-
lators. To determine whether soluble autocrine factors produced by rabbit foam
cells stimulate MMP-1 secretion we incubated conditioned medium with human
monocyte derived macrophages. Human MMP-1 expression was determined
using species selective RT-PCR and specific ELISAs. Attention was extended
also to the other interstitial collagenases (MMP-8, -13 and -14).
CD40L substantially increased MMP-1 mRNA from undetectable levels in hu-
man monocyte derived macrophages and this increase was inhibited (98±5%
n=3, p<0.0009) by a CD40L blocking antibody. Interestingly rabbit foam cell
conditioned medium also stimulated MMP-1 mRNA levels to (117±11.5%, n=3)
of the level with CD40L but this was not inhibited (5±2.3%, n=3) by anti-CD40L.
ELISA confirmed these observations at the protein level. Similarly to MMP-
1, upregulation of MMP-8 mRNA and protein was enhanced by CD40L and
foam cell conditioned medium and was blocked competently by anti-CD40L in
cells treated with CD40L (100%, n=3) but only partly in foam cell conditioned
medium (58±3%, n=3). In contrast, no enhancement of MMP-13 expression
could be observed by CD40L or conditioned medium and constitutive expres-
sion of MMP-9 and -14 was not enhanced either. These results imply that
1) rabbit foam cells secrete a soluble stimulatory factor or factors that selec-
tively increase the expression of MMP-1 and -8 in human monocyte derived
macrophages; 2) this factor is not soluble CD40L 3) this factor has no affect on
MMP-9 or -14 expression. The nature of the factor(s) stimulating secretion of
MMP-1 and MMP-8 in foam cell media is under investigation.
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P1760 Local macrophage accumulation in atherosclerotic
rabbit aortas as determined by a novel
three-dimensional histology technique

B. Mousavi Gourabi 1 , D. Segers 1, LCA. Van Damme 1, C. Cheng 1,
MWM. Knaapen 2, MM. Kockx 2, PW. Serruys 1, R. Krams 1. 1ErasmusMC,
Cardiology, Rotterdam, Netherlands; 2Middelheim Hospital, Interventional
Cardiology, Antwerpen, Belgium

Background: Plaque rupture has been reported to occur mainly upstream of
the plaque. As a high activity of macrophages has been implied in plaque rup-
ture, we have developed a novel 3D histology technique which enables to eval-
uate whether macrophages accumulate specifically upstream of the plaque,
and whether this is accompanied by less smooth muscle cell accumulation, or
a high lipid accumulation.
Methods: The plaque was generated in abdominal rabbit aortas by feeding a
high cholesterol diet for two months in combination with denudation. At the day
of sacrifice, a pull back was performed applying a standard IVUS imaging sys-
tem (40 MHz, CIVUS, Boston Scientific). The vessel segments was isolated,
dissected, and frozen. 3D histological reconstructions were performed by i) cut-
ting the frozen blood vessel in well defined 2mm segments, ii) sectioning (cryo-
stat) and staining (smooth muscle cell (SMC), lipids (L), and macrophage cell
(MF) densities (%)), iii) applying a longitudinal external marker, iv) reconstruct
the slices in 3D with in house developed software, and v) project the 3D histo-
logical reconstruction on a 3D reconstruction of IVUS derived lumen contours.
Results: All rabbits displayed clear cellular heterogeneity of plaque compo-
sition (figure). Clearly, macrophage accumulated upstream of the plaque. In
addition, a positive relationship between macrophage number and lipid accu-
mulation and an inverse relationship between smooth muscle cell accumulation
and macrophage accumulation was found.

Conclusions: A novel 3D histological technique demonstrated a predominant
macrophage accumulation upstream of the plaque. This might be result from
an increased lipid accumulation, leading to a decreased smooth muscle cell
accumulation.

P1761 Crucial role for both chemokines receptors CCR2 and
CXCR3 in atherogenesis

R. Veillard 1, B. Lu 2, G. Pelli 1, B. Kwak 1, I. Charo 3, C. Grerard 4 , F. Mach 1.
1Cardiology Division, Medicine, Geneva, Switzerland; 2Children’s Hospital, Ina
Sue Perlmutter Laboratory, Boston, United States of America; 3University of
California San Francisco, Cardiovascular Research Institute, San Francisco,
United States of America; 4Beth Israel Deaconess Medical Center,
Department of Medicine and Pediatrics, Boston, United States of America

Recruitment of mononuclear leukocytes (macrophages and T lymphocytes)
within atherosclerotic lesions is a critical feature of the chronic inflammatory
and fibroproliferative response central to the process of atherosclerosis. At-
traction of leukocytes to tissues is controlled by chemokines, which have been
implicated in the early phases of atherosclerosis. The role of CCR2, highly ex-
pressed on macrophages, but also on SMCs and T lymphocytes, especially on
Th1 T cells, is of a major impact for inflammatory processes during atherogene-
sis. Indeed, mice lacking CCR2 receptor have a striking reduction of atheroscle-
rotic lesion extent. The chemokine-receptor CXCR3 has been identified on sev-
eral cells of hematopoietic lineage, including T and B lymphocytes, and natural
killer cells. In addition, expression of CXCR3 has been indicated as a marker of
polarization of the T helper subset of T cells toward a Th1 phenotype, the prin-
cipal T lymphocyte type detected within atheroma. To investigate whether the
deletion of the two major receptors expressed on the two principal inflamma-
tory cell types present within atheroma could have additional effects on athero-
genesis in vivo, we crtossed ApoE-/- mice either with CCR2-/- or CXCR3-/-
mice, or crossed ApoE-/- CCR2-/- mice with the CXCR3-/- mice in order to ob-
tain the triple knockout line. Mice of 8 weeks old were fed for 10 weeks with a
high-cholesterol diet (0% cholate) to induce atherosclerotic lesions. All mice re-
mained alive and displayed normal behavior. The triple knockout mice displayed
a reduced atherosclerotic development on aortic valves and abdominal aortas
compared to ApoE-/- mice as well as to both double knockout lines ApoE-/-
CCR2 -/- and ApoE-/- CXCR3-/-. These results were associated with a reduced
number of inflammatory cells within the lesion as well as to the expression to
some important pro-inflammatory molecules such as CCR5, MIP-1a, MIP-1b
and MIP-2.

In conclusion, blocking chemokine signalling in vivo through deletions of the
chemokine-receptors CCR2 and CXCR3 have additional effects on the devel-
opment of atherosclerotic lesion. Due to the increasing role of inflammation
during atherogenesis, these findings indicate that blocking chemokine recep-
tor/ligand interactions through multiple combinations may lead to effective ther-
apeutic strategies to reduce the evolution of this common disease.

P1762 Effect of fish oil supplementation on the development
of atherosclerosis in murine models

A. Zampolli 1, T. Leth 2, A. Mortensen 2 , R. De Caterina 3, E. Falk 4. 1CNR,
Institute of Clinical Physiology, Pisa, Italy; 2Veterinary and Food
Administration, Copenhagen, Denmark; 3G. D’Annunzio University, Dept of
Cardiology, Chieti, Italy; 4Skejby University Hospital, Inst of Experimental
Clinical Research, Aarhus, Denmark

Intake of fish oils is associated with protection against coronary heart disease
and sudden death, but their effect on atherosclerosis is controversial. We ex-
plored the effects of supplementing fish oil (rich in n-3 PUFAs) or corn oil (rich
in n-6 PUFAs) in two different models of atherosclerosis.
69 apoE-/- mice and 63 LDLR-/- mice, each randomized in 3 groups, were fed
experimental diets supplemented with either 1% fish oil (FO;Omacor), 1% corn
oil (CO), or no oil; alfa-tocopherol content was matched in all preparations.
Fresh diets were provided daily. After 20 weeks on experimental diet, mice
were sacrificed and plaque burden evaluated both at the aortic root and en
face. Perigonadal fat pads were analyzed for fatty acid (FA) content.
In gonadal fat, C18:3 and C20:5 were unchanged while C22:5 and C22:6 in-
creased the FO groups compared to controls.
Plaque burden was unchanged in the apoE-/- strain. In the LDLR-/- strain,
plaque burden was reduced both at the aortic root and in the whole aorta in
the FO and CO group vs. the untreated group(p< 0.01 in both cases). There
was a trend towards a stronger reduction of plaque burden in the FO group
vs the CO group that reached statistical significance when plaque burden was
evaluated regionally, namely in the aortic arch area, as evaluated by en face
analysis (% area stained by Red Oil O: FO = 32.4 ± 9; CO = 37.9 ± 9 p< 0,05
by unpaired T-test, untreated = 48.0 ± 12). Such reduction might be related to
the significant reduction in LDL cholesterol observed in the FO group at the end
of the study.

Group/Diet Aortic root (mm2) En Face plaque burden

Arch Des. aorta Inf. Aorta Total

LDLR-/-
1. Untreated n=20 1.23 ± 0.4 48.0 ± 12 22.3 ± 8 2.6 ± 3 23.3 ± 6
2. Fish oil n=21 0.74 ± 0.3** 32.4 ± 9*** 12.0 ± 4 ** 1.6 ± 2 13.9 ± 4**
3. Corn oil n=21 0.87 ± 0.4** 37.9 ± 9** 14.9 ± 6** 2.2 ± 2 16.6 ± 5**

ApoE-/-
1. Untreated n=23 2.57 ± 0.5 2.57 ± 0.5 21.3 ± 7 2.9 ± 2 6.0 ± 2
2. Fish oil n=23 2.68 ± 0.5 2.68 ± 0.5 21.0 ± 8 3.6 ± 2 6.8 ± 2
3. Corn oil n=23 2.81 ± 0.6 2.81 ± 0.6 19.1 ± 6 3.9 ± 3 6.5 ± 2

Thus, both n-3 and n-6 PUFAs supplementation appear to reduce the
atherosclerotic burden in LDLR-/- mice, with some larger effect seen with n-3
PUFAs. There is an important strain-dependency of the effect, with no protec-
tion against atherosclerosis in apoE-/- mice.
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P1763 Toll-like receptor 4 is involved in outward arterial
remodelling

SCG. Hollestelle 1, M. De Vries 2, JK. Van Keulen 1, AH. Schoneveld 1, BJ. Van
Middelaar 1 , G. Pasterkamp 1, PHA. Quax 2, DPV. De Kleijn 1. 1UMC,
Experimental Cardiology, Utrecht, Netherlands; 2TNO-PG, Leiden,
Netherlands

Background: Toll like receptor 4 (Tlr4) is the receptor for exogenous
lipopolysaccharides (LPS), endogenous heat shock protein 60 (Hsp60) and
extra domain A of fibronectin (EDA). Expression of endogenous Tlr4 ligands,
Hsp60 and EDA, has been observed in arthritic and oncological specimens
in which tissue breakdown and repair are important features. In atherosclero-
sis, outward arterial remodeling prevents lumen loss and is associated with an
unstable plaque phenotype. Outward arterial remodeling is characterized by
a structural change in total arterial circumference. Since Tlr4 ligands are ex-
pressed during tissue turnover, we hypothesized that Tlr4 is involved in arterial
geometrical remodeling.
Methods and Results: Using a femoral artery cuff model in the atherosclerotic
ApoE3 (Leiden) transgenic mouse, Tlr4 activation by LPS stimulated plaque
formation and subsequent outward remodeling (EEL area -LPS 28227 ± 2217
µm2 and EEL area +LPS 38705 ± 2416 µm2, p = 0.009). Using the same cuff
model in wildtype mice, neointima formation and outward remodeling occurred
(EEL area -LPS 30881 ± 3788 µm2 and EEL area +LPS 44381 ± 3244 µm2,
p=0.019). In Tlr4 deficient mice, however, no outward arterial remodeling was
observed (EEL area -LPS 23263 ± 2114 µm2 and EEL area +LPS 22480 ±
2905 µm2). Carotid artery ligation in wildtype mice resulted in outward remod-
eling without neointima formation in the contralateral artery (table). This was
associated with an increase in Tlr4 expression and EDA and Hsp60 mRNA lev-
els. In contrast, outward remodeling was not observed following carotid ligation
in the Tlr4 deficient mice.

EEL area baseline EEL area 4 wk after ligation
(µm2) (µm2)

Wt 117839 ± 19577 141169 ± 5644
Tlr4 deficient 133173 ± 13300 140125 ± 5509

Toll-like receptor 4 and outward arterial remodeling in a flow cessation model (contralateral
artery).Values depict EEL area (mean ± SEM).

Conclusion: These findings provide genetic evidence that Tlr4 is involved in
outward arterial remodeling probably via upregulation of Tlr4 and Tlr4 ligands.

P1764 Granulocyte-macrophage colony-stimulating factor
regulates the transcription of tropoelastin in the
vascular extracellular matrix

V. Arps 1, H. Eschert 1, J. Sindermann 2 , G. Plenz 2. 1Inst. for Arteriosclerosis
Research, Muenster, Germany; 2Westfaelische Wilhelms-University,
Cardiology and Angiology, Muenster, Germany

Background: GM-CSF is a prominent member of colony stimulating factors.
Besides its various effects regarding immunological processes GM-CSF has
a profound influence on the metabolism of the vascular extracellular matrix
(ECM). GM-CSF-knock out (KO) mice show reduced levels of fibrilar collagens.
Here we report that GM-CSF-KO and overexpressing mice develop alterations
in the elastic components of the vascular extracellular matrix.
Methods: Elastica von Gieson staining was used to show the elastic system of
the aorta of GM-CSF-KO and overexpressing mice. Additionally, smooth mus-
cle cells (SMC) were cultured for various periods in the presence or the ab-
sence of anti-GM-CSF antibodies (AB) or GM-CSF antisense oligonucleotides
(AS-ODN). The mRNA expression of tropoelastin was shown by RT-PCR.
Results: Distinct alterations were observed in the elastic components of the
aorta of both mouse models. The elastic fibers of the aorta of GM-CSF-KO
mice are characterized by a hypertrophied phenotype. In comparison, GM-CSF
overexpressing mice are featured by a strikingly reduced elastic system. This
is reflected on the mRNA level by a reduced transcription of tropoelastin. The
mRNA expression is age dependent, since it is gradually downregulated in GM-
CSF overexpressing mice during the first 24 weeks. This phenomenon can
be reproduced in vitro. In long-term cultured GM-CSF overexpressing aortic
SMC the transcription of tropoelastin is downregulated. In cell culture studies
an addition of anti-GM-CSF AB or GM-CSF AS-ODN resulted in a stimulation
of tropoelastin mRNA production.
Conclusion: Our data demonstrate that besides its effects on the collagenous
matrix GM-CSF plays a profound role in the regulation of the elastic fiber sys-
tem of the arterial wall. Particularly, the transcription of tropoelastin is definitely
altered due to the presence or absence of GM-CSF. Consequently, GM-CSF is
an important factor involved in the maintenance of the vessel wall integrity.
IZKF P10 Sindermann/Plenz

P1765 MCP-1 simultaneously induces arteriogenesis and
atherogenesis in ApoE −/−− mice

N. Van Royen 1, I. Hoefer 2 , M. Boettinger 2, J. Hua 2, C. Bode 2, W. Schaper 3,
I. Buschmann 2, JJ. Piek 1. 1University of Amsterdam, Cardiology Dept.,
Amsterdam, Netherlands; 2University of Freiburg, Cardiology & Angiology,
Freiburg, Germany; 3Max Planck Institute, Experimental Cardiology Dept.,
Bad Nauheim, Germany

Background: Local infusion of Monocyte Chemoattractant Protein-1 (MCP-1)
accelerates arteriogenesis via increased attraction of monocytes/macrophages
to proliferating arteries and potentially could be applied to treat peripheral ob-
structive arterial disease. However, accumulation of monocytes/macrophages
is also the hallmark of atherogenesis and therefore the longterm effects of pe-
ripheral MCP-1 infusion on systemic atherogenesis have to be determined.
Methods: The right femoral artery was ligated in 16 ApoE -/- mice. Mice were
treated for a period of seven days with 4,5 µg/kg/day MCP-1 or PBS as a
control. Substance was infused via an osmotic minipump attached to a catheter
that was positioned in the distal femoral artery. 2 months after femoral artery
ligation, animals were killed and the aorta was harvested. Aortas were stained
with Sudan IV and the percentage of plaque was quantified using planimetry.
In addition, hindlimb perfusion was measured using fluorescent microspheres
and FACS-analysis.
Results: Plaque percentage of the total aorta had increased significantly in the
MCP-1 treated animals (control; 24.3 ± 5.2 vs. MCP-1; 38.2 ± 9.5, p=0.009).
This increase was attributed mainly to the abdominal and thoracic aorta (con-
trol; 14.8 ± 5.1 vs. MCP-1; 30.9 ± 7.8, p=0.016) and less to the aortic arch
(control; 52.4 ± 3.9 vs. MCP-1; 60.1 ± 7.8, p=NS). 2 months after femoral
artery ligation, hindlimb perfusion was restored to 52.1% ± 8.7% in the MCP-1
treated mice and 47.5% ± 8.4% in control mice (p=NS).
Conclusion: The local infusion of MCP-1 in the ApoE -/- mice leads to sys-
temic acceleration of atherogenesis, mainly in the thoracical and abdominal
aorta. This study stresses the necessity to search for an optimal local dosing
of MCP-1. Such dose should act arteriogenically at a local level without caus-
ing systemic atherogenic ’spill-over’. In addition we show that in ApoE mice the
arteriogenic effects of MCP-1 do not persist over a period of two months.

P1766 Inhibition of nuclear factor-κB activation attenuates
inflammation, and enhances neointima formation in
rat and mouse models of carotid artery injury

ARNO. Ruusalepp 1 , D. bu 2, GURO. Valen 1, HARAL. Carlsen 3,
GK. Hansson 2, O. Moskaug 3, RUNE. Blomhoff 3 , Z-Q. Yan 2. 1Surgery
L:06Karolinska Hospital, Crafoord Laboratory for Experimental, Stockholm,
Sweden; 2Karolinska hospital, Cardiovascular Research Unit, Stockholm,
Sweden; 3University of Oslo, Institute for Nutrition Research, Oslo, Norway

Transactivation of specific genes controlled by NF-kappaB is essential in inflam-
mation and tissue repair. On the contrary, excessive activation of NF-kappaB
may also lead to various diseases. Recently, NF-kappaB has been implicated
in the process of neointimal formation of the vessel wall in response to injury,
which is relevant to restenosis, a clinical problem in treatment of atherosclerosis
by percutaneous transluminal angioplasty.
Aim: To clarify the role of NF-kappaB for vascular inflammation and neointimal
formation using rhodent models of arterial injury.
Methods: Carotid arteries were de-endothelialized in rats. Subsequently pyrro-
lidine dithiocarbamate (PDTC), a pharmacological NF-kappaB inhibitor, or ve-
hicle was delivered perivascularly or injected intraperitoneally for 2 weeks. In
a second model, carotid arteries were ligated in wild type and NF-kappaB
p50-precursor p105 knockout mice. NF-kappaB activation was also studied af-
ter carotid artery ligation in a NF-kappaB -luciferase reporter mice enabling a
quantitative estimate of NF-kappaB activity.
Results: In the rat model, NF-kappaB was rapidly activated in the injured
vessel wall as assessed by electrophoretic mobility shift assay and by im-
munostaining for nuclear NF-kappaB p65 signal. A similar kinetic pattern of
NF-kappaB activation was observed in the reporter mice. Using real time RT-
PCR and immunohistochemistry we demonstrated that NF-kappaB activation
was accompanied by markedly increased expression of tumour necrosis factor
alpha, interleukin 1 beta and inducible nitric oxide synthase after injury. Our re-
sults indicate that inhibition of NF-kappaB by local application of PDTC in rats
for 3 days or by deletion of the NF-kappaB p105 gene in mice substantially
suppressed the expression of inflammatory genes while enhancing neointimal
formation 2 weeks post-injury.
Conclusions: NF-kappaB plays a pivotal role in regulating the inflammatory re-
action and neointimal hyperplasia in the injured vessel. NF-kappaB activation,
as a response to arterial injury, is essential for tissue repair.
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P1767 Secreted IL-1Ra exerts a protective effect on
atherosclerotic lesion development in apolipoprotein
E-deficient mice

F. Soussi 1, BR. Kwak 2, G. Pelli 2, C. Gabay 1, F. Mach 2. 1University Hospital
Geneva, Rheumatology, Geneva, Switzerland; 2University Hospital Geneva,
Cardiology, Geneva, Switzerland

A large body of evidence implicates Interleukin (IL)-1, a proinflammatory cy-
tokine, in the pathogenesis of a variety of human inflammatory disorders such
as rheumatoid arthritis (RA). RA patients experience a markedly increased fre-
quency of cardiovascular disease. IL-1 is expressed within the endothelium of
atherosclerotic plaques and may participate to inflammatory mechanisms of
atherogenesis. IL-1 receptor antagonist (IL-1Ra) is a natural IL-1 inhibitor. IL-
1Ra exists in four different isoforms, one as a secreted form (sIL-1Ra) and the
other three are intracellular (icIL-1Ra1, 2, 3). sIL-1Ra competitively inhibits re-
ceptor binding of IL-1. In patients with RA, the administration of recombinant
human sIL-1Ra ameliorates the clinical parameters of disease activity and de-
creases the progression of joint damage. The purpose of this study was to
determine whether sIL-1Ra influences the formation of atherosclerotic plaques
in vivo.
Transgenic mice expressing high amounts of human sIL-1Ra were crossed
with Apolipoprotein E-deficient mice (ApoE-/-), which develop atherosclerotic
lesions when fed a high cholesterol diet, in order to obtain ApoE-/- IL-1Ra-
wild type and ApoE-/- IL-1Ra-transgenic mice of identical genetic background.
Twelve week old males of both groups (n=6 per group) were fed a cholesterol-
rich diet (1.25%) for 10 weeks. Increase in serum lipid profiles (total cholesterol,
triglycerides) did not differ between both groups. Atherosclerotic lesion devel-
opment was measured as the extent of sudanophilic lesions by computer image
analysis.
The average lesion area within aortic roots was significantly decreased (47%,
p<0.001) in transgenic mice (0.49±0.06 mm2) as compared to controls
(0.93±0.05mm2 ). The extent of sudanophilic lesions was also reduced within
the thoraco-abdominal aorta in transgenic mice (-36%). Preliminary analysis of
the cellular composition of atherosclerotic plaques showed a decrease in the
percentage of macrophage-positive areas (- 49%) in IL-1Ra transgenic mice as
compared to control mice.
Our results show that sIL-1Ra exerts a protective effect on the progression
of atherosclerosis in mice. These findings suggest that the administration of
IL-1Ra may also exert beneficial effects on cardiovascular complications in pa-
tients with RA.

P1768 Cobalt increases adhesion of human vascular smooth
muscle cells by proteinkinase C dependent activation
of β1-integrin

F. Blaschke, O. Hintz, P. Stawowy, S. Goetze, E. Fleck, K. Graf. Deutsches
Herzzentrum Berlin, Kardiologie, Berlin, Germany

Hypoxia plays an important role in vascular remodeling and directly affects vas-
cular smooth muscle cell (VSMC) functions. Interactions between VSMCs and
extracellular matrix (ECM) proteins are mediated by the integrin family of cell-
surface receptors. Regulation of integrin functions involve changes in cell sur-
face expression and changes in affinity/avidity.
In the present study, we used cobalt as hypoxia mimicking molecule to study
the effects of hypoxia on cell-matrix interactions of human VSMCs. Pretreat-
ment with cobalt (200 µM) induced a time-dependent (maximum after 6 h stim-
ulation) increase in VSMC adhesion to the ECM proteins collagen type I (Col
I) (145% of control, p<0.01) and fibronectin (Fn) (149% of control, p<0.01).
Inhibition of protein kinase C (PKC) with calphostin (100 nM) blocked cobalt-
induced cell adhesion. Pretreatment with the MAPK kinase pathway inhibitor
PD98059 (30 µM) significantly reduced cobalt-induced increase in adhesion.
Activation of PKC by phorbol 12-myristate 13-acetate (PMA, 100 nM) caused
an increase in adhesion of VSMCs to Col I and Fn, indicating a critical role
for PKC in the regulation of cell adhesion. Cobalt induced a rapid activation of
ERK1/2 MAPK (3.2-fold induction, p<0.05), focal adhesion kinase (FAK) (2.1-
fold induction, p<0.05) and PKCepsilon (2.1-fold induction, p<0.05). PD98059,
that blocked cobalt-induced ERK1/2 MAPK phosphorylation, had no effect on
FAK activation. In contrast, calphostin significantly inhibited cobalt mediated
activation of ERK1/2 MAPK and FAK, demonstrating that ERK1/2 MAPK and
FAK are activated downstream of PKC. Using specific blocking antibodies (10
µg/ml) against different integrins revealed, that the effect of cobalt was me-
diated essentially by β1-integrin. However, β1-integrin mRNA levels and cell
surface expression were not affected by cobalt, as demonstrated by RT-PCR
and flow cytometry. As evidenced by flow cytometry, cobalt induced a time-
dependent activation of β1-integrins by exposing an conformationally-sensitive
epitope (9EG7) on the β1-subunit. However, immunofluorescence showed that
during early adhesion β1-integrin aggregated in focal complexes either with or
without cobalt stimulation.
In conclusion, our data indicate that cobalt-induced increase in adhesion of
VSMCs on Fn and Col I, involving signaling through PKC, is mediated by an ac-
tivation of β1-integrin through conformational change rather than through clus-
tering of integrins or up-regulation of cell surface expression. ERK1/2 MAPK

and FAK activation downstream of PKC are involved in cobalt-induced β1-
integrin mediated cell adhesion.
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P1769 Inhibition of transforming growth factor-β by local
intravascular gene transfer of a soluble transforming
growth factor-β type II receptor inhibits stent-induced
neointima by decreasing extracellular matrix
accumulation

I. Chung 1, H. Ueno 2, YK. Pak 3, J. Kim 3, D. Choi 4, Y. Jang 4, GJ. Shin 1,
WI. Yang 4. 1Ewha Women’s University Medical Center, Cardiology, Seoul,
Korea, Republic of; 2Univ of Occupat and Environm Health, Biochem Mol
Pathology, Kitakyusyu, Japan; 3Korea NIH, Seoul, Korea, Republic of; 4Yonsei
Univ, Seoul, Korea, Republic of

Purpose: Extracellular matrix (ECM) accumulation is an important finding in
coronary stent-induced neointima, and TGF-beta, implicated in ECM forma-
tion, is expressed abundantly in this tissue. We assessed the hypothesis that
inhibition of TGF-beta by local delivery of an adenovirus expressing a soluble
form of TGF-beta type II receptor (AdTb-ExR) inhibits stent-induced neointima
in porcine coronary arteries.
Methods: Two coronary arterial segments (n=20) per pig randomly received
1x10E9 pfu of either AdTb-ExR or adenovirus expressing beta-galactosidase
(AdLacZ)/PBS using an Infiltrator. Stents (n=20) were deployed after gene
transfer in each segment of 10 pigs. Localized transgene expression was con-
firmed by RT-PCR and immunohistochemistry. Computer-based morphometric
assessment was performed in stented arteries 4 weeks after gene transfer.
Results: There was significantly less intimal area (1.57±0.49 vs 2.13±0.34
mm2) and area ratio of intima/media (0.84±0.44 vs 1.32±0.48), and higher
neointimal cell density (3121±330 vs 2812±183 cells/mm2) in arteries treated
with AdTb-ExR compared with controls (all, p<0.05). Neither cell proliferation
rate assessed by PCNA nor injury score was significantly different between two
groups. The distribution of hyaluronan in intima was less in 4 of the 6 AdTb-ExR
treated arteries compared to the controls. Cultured rat arterial smooth muscle
cells transfected with AdTb-ExR showed a decreased expression of connec-
tive tissue growth factor (CTGF) mRNA, assessed by RT-PCR, compared with
AdLacZ, suggesting that CTGF may be affected in the downstream pathway of
TGF-beta signaling by AdTb-ExR.
Conclusion: Blockade of TGF-beta by local in vivo gene transfer of a soluble
TGF-beta type II receptor inhibits stent-induced neointima probably by inhibiting
ECM accumulation in porcine coronary arteries, and may have a therapeutic
potential in the inhibition of restenosis after stenting.
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P1770 Safety and feasibility of catheter-based local
intracoronary vascular endothelial growth factor gene
therapy in the prevention of post-angioplasty and
in-stent restenosis and in the treatment of myocardial
ischaemia

M. Hedman 1, J. Hartikainen 1 , M. Syvänne 2, J. Stjernvall 2, E. Vanninen 3,
MS. Nieminen 2, M. Laakso 1, S. Ylä-Herttuala 4 on behalf of KAT-Trial
Research Group. 1Kuopio university hospital, Department of Medicine,
Kuopio, Finland; 2Helsinki University Central Hospital, Department of
Medicine, Helsinki, Finland; 3Kuopio University Hospital, Department of
Clinical Physiology, Kuopio, Finland; 4University of Kuopio, A.I.Virtanen
Institute, Kuopio, Finland

Catheter-based intracoronary VEGF gene transfer is a potential treatment
for coronary heart disease (CHD). In preclinical studies VEGF has reduced
restenosis and shown proangiogenic activity. However, only limited data are
available about local intracoronary VEGF gene transfer.
Purpose The purpose of this study was to evaluate the safety and feasibility of
local intracoronary VEGF gene transfer given during angioplasty (PTCA) and
stenting.
Methods One hundred and three patients with CHD (CCS II-III, mean age
58±6 yrs) were recruited in this randomized, placebo-controlled, double-
blinded phase II study. PTCA was performed with standard methods, followed
by gene transfer with perfusion-infusion catheter. 37 patients received VEGF-
adenovirus (VEGF-Adv, 2x1010 pfu), 28 patients VEGF-plasmid-liposome
(VEGF-P/L, 2000 µg of DNA with 2000 µl of DOTMA:DOPE (1:1 w/w)) and 38
control patients Ringer lactate. 90% of the patients were stented after the gene
transfer. The primary end points were minimal lumen diameter and percent of
diameter stenosis measured by Quantitative coronary angiography (QCA) at
the 6 months follow-up. Secondary end points included myocardial perfusion
and exercise tolerance in a subgroup of patients. Safety laboratory tests were
screened during the follow-up. A questionnaire survey was performed 14 to 47
months after the gene transfer to evaluate the late outcome of the treatment.
Results Gene transfer to coronary arteries was feasible and well tolerated.
The overall clinical restenosis rate was 6%. In QCA the minimal lumen diam-
eter and percent of diameter stenosis did not significantly differ between the
study groups (2.0 ± 0.8 mm vs. 2.2 ± 0.5 mm vs. 2.1 ± 0.6 mm and 34 ± 20%
vs. 29 ± 13% vs. 26 ± 15%, VEGF-Adv vs. VEGF-P/L vs. placebo, respec-
tively). However, myocardial perfusion showed a significant improvement in the
VEGF-Adv treated patients after the 6 months follow-up. Some inflammatory
responses were transiently present in the VEGF-Adv group but no increases
were detected in the incidences of serious adverse events or new cancers in
any of the study groups.
Conclusions Gene transfer with VEGF-Adv or VEGF-P/L during PTCA and
stenting shows that: (i) intracoronary gene transfer can be performed safely
and no major gene transfer -related adverse effects were detected, (ii) no dif-
ferences in clinical restenosis rate or minimal lumen diameter were present
after the 6 months follow-up, and (iii) a significant increase was detected in
myocardial perfusion in the VEGF-Adv treated patients.

P1771 Endothelial nitric oxide synthase gene transfer does
not increase nitric oxide release from atherosclerotic
human carotid artery

F.C. Tanner 1, B. Van der Loo 1, H. Greutert 1 , R. Siebenmann 2 , J. Schmidli 3,
T.F. Lüscher 1. 1Cardiovascular Research, Physiology Institute, Zürich,
Switzerland; 2Clinic Hirslanden, Zürich, Switzerland; 3Clinic for Cardiovascular
Surgery, University Hospital Bern, Bern, Switzerland

As nitric oxide (NO) inhibits thrombus formation and vascular smooth mus-
cle cell proliferation, endothelial nitric oxide synthase (eNOS) gene transfer
seems to be a reasonable strategy for the local treatment of vascular diseases.
However, normal enzyme function depends on the availability of several co-
factors, which are reduced in atherosclerotic tissue. We therefore investigated
whether NO release is enhanced after eNOS transfection in human atheroscle-
rotic carotid arteries ex vivo. Alkaline phosphatase staining revealed that hu-
man atherosclerotic arteries can be transfected in an efficient manner using an
adenoviral vector. Consistent with this observation, eNOS expression was en-
hanced after transfection. Indeed, enzyme expression was detected immuno-
histochemically in endothelial and subendothelial cells. However, neither nitrite
production nor NO release was enhanced in transfected tissue as compared
to control conditions. In contrast to the atherosclerotic specimens, nitrite for-
mation was significantly higher after eNOS transfection of human saphenous
vein or native rat aorta. Treatment of transfected atherosclerotic specimens with
L-arginine, NADPH, FAD, FMN, tetrahydrobiopterin did not alter NO release.
Superoxide formation was not different in transfected atherosclerotic speci-
mens as compared to control conditions. Thus, eNOS gene transfer in human
atherosclerotic carotid arteries results in high expression of the recombinant
protein; however, the enzyme is inactive and NO formation remains unaltered.
In contrast, in non atherosclerotic vessels, transfection enhances NO release.
The defect in the atherosclerotic vessels is not related to an enhanced superox-
ide production nor to deficiency of cofactors for eNOS. Since balloon dilatation

is performed in severely atherosclerotic arteries, gene therapy for restenosis by
eNOS transfection is unlikely to provide clinical benefit.

P1772 Molecular evidence of efficient lentiviral
vector-mediated gene transfer into differentiated
cardiovascular cells and undifferentiated
mesenchymal stem cells for the cardiovascular gene
therapy

ST. Kim, JS. Kwon, M. Li, YH. Kim, H. Piao, TJ. Youn, DW. Kim, MC. Cho.
Chungbuk National University Hospital, Cardiology, Cheongju, Korea,
Republic of

Human immunodeficiency virus type-1 (lentivirus) based vectors have a num-
ber of attractive features for gene therapy including the ability to transduce non-
dividing cells and long term transgene expression. We have investigated the
efficiency of foreign gene delivery using a new generation lentiviral vector into
HeLa cells, human umbilical vein endothelial cells (HUVECs), primary cultured
rat aorta smooth muscle cells (VSMCs), pleuripotent mesenchymal stem cells
(MSCs) obtained from rat bone marrow and non-dividing well-differentiated
cells including postmitotic beating neonatal rat cardiomyocytes (CMs). Using
lentiviral vectors containing a variety of strong promoters and pseudotyped
with the vesicular stomatitis virus-G glycoprotein, we successfully generated
versatile high-titer lentivirus at titers of up to 50,000 infection unit (IU)/ml, and
improved transduction efficiency in various cell types. This lentiviral system
was able to deliver enhanced green fluorescence protein (GFP) and beta-
galactosidase reporter genes with high transduction efficiency into HeLa cells
(97% by FACS analysis), HUVECs, MSCs and CMs (80%, 30%, 30% by IF,
respectively). While both lentiviral and retroviral vectors effectively transduce
HeLa cells, HUVECs and MSCs, lentiviral vectors at titers of 2,000,000 IU/ml
also efficiently transduce CMs but retroviral vectors showed very low trans-
duction efficiency. Lentiviral vectors also mediate efficient delivery of therapeu-
tic genes (ecNOS or hVEGF121 gene) into VSMCs or MSCs, and NO and
VEGF were secreted into the supernatant of cultured cells. When lentiviral vec-
tors encoding reporter genes were directly injected into the hind legs or my-
ocardium of rat, transduction of nondividing skeletal or cardiac myocytes could
be demonstrated until 10 weeks after gene delivery, which was not the case
when retroviral vectors were used. Taken together, these results demonstrate
that lentivirus-based vectors can efficiently transduce both undifferentiated and
well-differentiated cells in vitro and in vivo. Therefore, lentivirus-mediated gene
transfer strategies provide an efficient tool for in vivo gene therapy and ex vivo
modification of MSCs to provide a new tool for research and therapy for cardio-
vascular diseases.

P1773 Semliki Forest virus is a highly efficient and selective
vector for cardiac gene delivery

A E. Loot, AJM. Roks, WH. Van Gilst, RH. Henning. University of Groningen,
Department of Clinical Pharmacology, Groningen, Netherlands

Gene therapy is emerging as a realistic addition to the therapeutic arsenal in
heart failure, but the search for suitable vectors for cardiac transfection is still
ongoing. In this study, we explore the applicability of recombinant Semliki For-
est Virus (SFV) for gene therapy in heart failure. To this end we used a method
for intracoronary delivery of viral solution in the rat myocardial infarction model
for heart failure. We administered SFV-lacZ to eight rats two weeks after induc-
tion of myocardial infarction, and determined the organ distribution of the virus
in vivo by histochemical, biochemical, and RT-PCR methods. In addition, we
compared the organ selectivity of SFV to that of adenovirus (Ad).

Figure 1: SFV vs. adenovirus.

We found that intracoronarily admin-
istered SFV efficiently and selectively
transfects the cardiac wall. Histologically,
large numbers of lacZ-positive cardiomy-
ocytes were observed, corresponding
with high levels of beta-galactosidase ac-
tivity (740 ± 360 IU/mg) and lacZ RNA in
the heart, whereas brain, kidneys, liver,
lung, spleen, and testis showed no lacZ
expression. In comparison, intracoronar-
ily administered Ad-lacZ yielded equally
high levels of transfection in the heart
(990 ± 690 IU/mg), but was more vastly
expressed in the liver at levels ∼10 times
higher (9250 ± 1890 IU/mg) than in the
heart (Figure 1). Expression duration of
SFV-mediated transfection in the heart
was relatively short, reaching its maxi-
mum after 48 to 72 hours and subsiding

within a week. In conclusion, intracoronarily delivered SFV has a favourable dis-
tribution pattern, showing expression of the transgene restricted to the heart.
Preferably its relatively short duration of expression is to be modified to obtain
a sustained therapeutical effect.
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P1774 Postinfarct remodelling can be attenuated by
intramyocardial adenovirus-mediated delivery of
Inhibitor kappa Balpha gene

K. Trescher 1, O. Bernecker 1 , B. Fellner 1, S. Semsroth 1, M. Gyöngyösi 2 ,
C. Strehblow 2, E. Wolner 3, B. Podesser 1. 1LBI for Cardiosurgical Research,
2Dept. of Cardiology, 3Dept. of Cardiothoracic Surgery, Vienna General
Hospital, Vienna, Austria

Introduction: One of the key factors in the inflammatory response following
myocardial infarction is the transcription factor nuclear factor kappa B (NF-kB).
We hypothesized that NF-kB- blockade in an animal model of acute ischemia
reduces the inflammatory response and therefore improves myocardial func-
tion. Methods: NF-kB - blockade was achieved by an overexpression of in-
hibitor kappa Ba (IkBa) using adenoviral (AV) - mediated gene transfer. My-
ocardial infarcts (MI) were produced in male Sprague-Dawley rats by ligation
of the left descending coronary artery and followed by AV-mediated intramy-
ocardial delivery of IkBa-gene (394±17,1g, n=6) respectively the delivery of a
LacZ-reporter-gene (392 ± 25,3g; n=6). Sham-operated animals (385±17,6g,
n=6) received neither ligation nor gene transfer. In vivo cardiac function was as-
sessed 7 weeks after MI by transthoracic echocardiography(Vingmed Sound).
In vitro cardiac function was evaluated by pump function curves on a red-cell-
perfused isolated working heart. Only animals with MI involving more than 30%
of the left ventricle were included. Results: There was no difference in myocar-
dial infarction (45% ± 0,09) and left-ventricular-body-weight-ratio (0,0033 ±
0,0007 versus 0,0032 ± 0,0002) between the infarct groups. However this value
was significantly elevated compared to sham-rats (0,0025 ± 0,0002; p<0,05).
Concerning in vivo hemodynamics Ikba treated hearts showed reduced systolic
and diastolic left ventricular dimensions compared to the LacZ MI group (sys-
tolic 0,52 ± 0,084 cm versus 0,66 ± 0,031 cm; diastolic 0,7 ± 0,081 cm versus
0,82 ± 0,073 cm; p<0,05). Consequently fractional shortening was preserved
in Ikba hearts compared to LacZ MI hearts (0,26 ± 0,037 versus 0,19 ± 0,042;
p<0,05). In vitro hemodynamics showed a similar picture: both infarct groups
showed a significant left-and-downward-shift compared to the sham-operated
hearts, this shift was less pronounced in the Ikb group (p<0,05) compared to
the LacZ MI group. Data are given as mean ± SD.
Conclusion: It can be concluded that the overexpression of IkBa leads to an
improved cardiac function thereby attenuating post-infarct-remodeling.

P1775 Helper-dependent adenoviral vectors devoid of all
viral genes provide efficient in vivo gene transfer and
decreased toxicity in rat myocardium

E. Simeoni 1, R. Driscoll 1, S. Fleury 1, LK. Von Segesser 2, L. Kappenberger 1 ,
G. Vassalli 1. 1CHUV, Serv. de Cardiologie, Lausanne, Switzerland; 2CHUV,
Cardiovascular Surgery Dept., Lausanne, Switzerland

Adenoviral (Ad) vectors have been used in many heart gene therapy studies
and a few clinical trials due to high efficiency of myocardial gene transduction.
However, first and second-generation Ad vectors are limited by tissue toxicity,
mainly due to the residual production of immunogenic viral proteins. Recently,
third-generation Ad vectors devoid of all viral genes ("gutless") have been de-
veloped. These HD vectors require a "helper" adenovirus for vector production.
They can carry much larger transgenes (up to 30 Kb) than standard Ad vectors.
HD vectors have not been tested in heart gene transfer models.
Methods: HD vectors expressing the EGFP reporter gene under the transcrip-
tional control of the CMVie promoter were produced in 293Cre-recombinase
cells using a helper adenovirus in which the packaging signal was flanked
by two loxP sites to prevent its packaging. Multiple rounds of virus production
and purification resulted in increased HD vector concentrations (up to 2x10E9
TU/ml), with minimized helper virus contamination (<0.2%). HD vectors were
compared to Ad vectors after in vivo intramyocardial injection in rats (n = 30 and
14, respectively). Control rats received PBS (n=6). Myocardial EGFP expres-
sion was measured by ELISA in cardiac extracts at varying time points (3 days
to 10 weeks) after gene transfer. Tissue toxicity was assessed immunohisto-
chemically with mAbs against ED1-like (monocyte/macrophages), TCR, CD4
and CD8 (T cells).
Results: HD and standard Ad vectors achieved comparable peak myocardial
EGFP expression at 1 week post-gene transfer. However, EGFP sharply de-
clined by 2-4 weeks using either vector. At 10 weeks, significant EGFP expres-
sion was detected in only 1 out of 7 hearts with HD and none with Ad vectors.
To test for transgene silencing, 3 additional hearts injected with HD vectors
received intramyocardial retinoic acid (RA) and trichostatine (TSA) to stimu-
late promoter activity 3 days before harvest (at 10 weeks). EGFP expression
was detected in 2 out of these 3 hearts treated with RA/TSA. Immunohistologi-
cally positive-staining myocardial areas (%) were as follows (HD vs Ad vectors):
ED1-like: 6 ± 4 vs 32 ± 5; TCR: 6 ± 3 vs 30 ± 4; CD4: 6 ± 4 vs 43 ± 4; CD8:
5 ± 3 vs 30 ± 5 (all p<0.05; PBS <2% with all markers).
Conclusions: HD and Ad vectors are equally efficient at expressing genes
in rat hearts in vivo. HD vectors achieve a marked decrease in tissue toxicity
which, however, is not accompanied by prolonged transgene expression. De-
tectable expression after RA/TSA treatment suggests that transgene silencing
may be involved.

P1776 A new method of prostacyclin synthase gene transfer
ameliorates monocrotaline-induced pulmonary
hypertension in rats

N. Tahara 1, H. Kai 1, H. Niiyama 1, Y. Numaguchi 2 , T. Imaizumi 1. 1Kurume
University School of Medicine, Internal Medicine V, Kurume, Japan;
2Children’s Hospital and Harvard Medica, The Departments of Surgery and
Patholo, Boston, United States of America

Continuous intravenous prostacyclin infusion is the only one clinically es-
tablished treatment for primary pulmonary hypertension (PH). We examined
whether naked DNA encoding prostacyclin synthase (PGIS) into a remote
skeletal muscle ameliorates monocrotaline (MCT)-induced PH in rats. One
week after administration of MCT (60mg/kg, SC), either PGIS or control gene
was transfected using the naked DNA method into the bupivacaine-treated
thigh muscle of rats every week. Hemodynamic and morphological studies
were performed 21days after MCT administration. Survival rate was determined
by Kaplan-Meyer survival curves. Muscle tissue levels of 6-keto-PGF1a, a sta-
ble metabolite of prostacyclin, were significantly higher for 7 days after a single
transfer of PGIS expression plasmid (day 2: PGIS, 2785 ± 607; control, 1823 ±
354pg/g tissue, p<0.01; day 7: PGIS, 2160 ± 319; control, 1551 ± 379pg/g tis-
sue, p<0.05). The lung tissue content of cAMP, a second messenger of prosta-
cyclin, was significantly greater (day 2: PGIS, 2785 ± 607; control, 1823 ±
354pmol/mg protein, p<0.01). RV systolic pressure was significantly lower in
PGIS group versus control group (44.3 ± 9.0 vs 68.1 ± 9.2mmHg, p<0.01),
whereas aortic pressure was similar in the two groups. RV hypertrophy was
attenuated in PGIS group (RV weight/LV+S weight: PGIS, 0.38 ± 0.05; control,
0.44 ± 0.07, p<0.05). % wall thickness of the peripheral pulmonary arteries
was significantly smaller in PGIS than control group (28.6 ± 0.6, 33.7 ± 0.3%,
p<0.01). Survival rate was significantly improved in PGIS group as compared
with control group (Log-rank, p<0.05). In conclusion, PGIS gene transfer into
the skelton muscle not only attenuated PH and the resultant cardiovascular
changes but also improved the prognosis of MCT-induced PH rats. This study
may provide an insight into the new treatment strategy for PH.

HORMONES, VASCULAR FUNCTION AND
HYPERTENSION

P1777 Long-term thyroxine administration results in heat
shock protein 27 (HSP27) overexpression and
protects the heart from ischaemia

C. Pantos 1, V. Malliopoulou 1, K. Sfakianoudis 1, A. Thempeyioti 1 ,
CH. Xinaris 1, P. Asimakopoulos 1, D. Varonos 1, DV. Cokkinos 2. 1Department
of pharmacology, Goudi, Greece; 2Onassis Cardiac Surgery Center, 1st
Cardiology Department, Athens, Greece

Thyroxine treated hearts are found to display a phenotype of cardioprotection
through mechanisms not fully characterized. HSP27 is associated with en-
hanced tolerance of the heart to ischaemic stress. Hormones have recently
shown to regulate heat shock proteins. We investigated the possible role of
HSP27 in thyroxine induced cardioprotection.
Methods: L-thyroxine was administered in Wistar rats (25µg/100g/day sc) for
2 weeks (THYR), while normal animals served as controls (NORM). NORM
and THYR isolated hearts were perfused in Langendorff mode and subjected
to: 1) 20 min of stabilization; NORM-base, n=5 and THYR-base n=5; 2) 10
or 20 min of zero-flow global ischaemia (I) only; NORM-10I, n=5 and THYR-
10I, n=5, NORM-20I, n=5 and THYR-20I, n=5; and 3) 20 min of I followed
by 45min of reperfusion (R); NORM-I/R, n=8 and THYR-I/R, n=8. Total and
phospho-HSP27 expression was assessed at the different time points of the
experimental setting in the Triton-soluble (cytosol-membrane), S fraction and
Triton-insoluble (cytoskeleton-nucleus) fraction, P fraction. Postischaemic re-
covery of left ventricular developed pressure at 45 min of R was expressed as
% of the initial value.
Results: 1. Baseline: In THYR hearts, the levels of total HSP27 and phospho-
HSP27 in P fraction were 1.5 fold and 1.55 fold higher as compared to normal,
respectively. 2. Ischaemia (I): In NORM, at 10 min of I the amount of total
HSP27 sligthly increased in P fraction (1.25 fold more in NORM-10I vs NORM-
base p>0.05) whereas a significant increase occurred at 20 min of I (1.9 fold
more in NORM-20I vs NORM-base p<0.05). In THYR hearts, total HSP27 in
P fraction was significantly increased at 10 min of I (1.45 fold more in THYR-
10I vs THYR-base p<0.05) and no further increase was observed at 20 min of
I (1.5 fold more in THYR-20I vs THYR-base p<0.05). In P fraction, phospho-
HSP27 increased at 20 min of I in NORM hearts (1.8 fold more in NORM-20I
vs NORM-base, p<0.05) and at 10 min of I in THYR hearts (1.75 fold more
in THYR-10I vs THYR-base, p<0.05) without further increase at 20 min of I
(1.7 fold more in THYR-20I vs THYR-base, p<0.05). LVDP% was 74.9 (4.4) for
THYR-I/R and 55.7(4.4) for NORM – I/R, p<0.05.
Conclusion Thyroxine pretreatment results in an increased basal expression
and phosphorylation of HSP27 and in an earlier and sustained redistribution of
HSP27 from the S to P fraction in response to I. This can partially explain the
fact that hyperthyroid hearts are found to be more resistant to ischaemic stress.
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P1778 Growth hormone releasing peptide ghrelin is
synthesized and secreted by cardiomyocytes in
culture

MJ. Iglesias 1, R. Piñeiro 1, M. Blanco 2, T. García-Caballero 2 , O. Gualillo 3,
C. Diéguez 4, JR. Gonzalez-Juanatey 1 , F. Lago 1. 1Hospital Clinico
Universitario, Unidad de Investigacion de Cardiologia, Santiago de
Compostela, Spain; 2Universidad de Santiago de Compostela, Departamento
de Ciencias Morfológicas, Santiago de Compostela, Spain; 3Hospital Clínico
Universitario, Investigación y Docencia, Santiago de Compostela, Spain;
4Universidad de Santiago de Compostela, Departamento de Fisiología,
Santiago de Compostela, Spain

Purpose: Ghrelin is an acylated-peptide gastric hormone acting mainly on the
pituitary and hypothalamus to stimulate growth hormone (GH) release, adipos-
ity, and appetite. Recent evidences indicate that ghrelin features a variety of
cardiovascular activities, including increase of myocardial contractility, vasodi-
lation, and protection from myocardial infarction-induced heart failure. Although
ghrelin is essentially a gastric hormone, it is expressed ubiquitously at low level,
and ghrelin mRNA has been detected in myocardium, although it is unknown
the cardiac cell type in which this peptide is synthesized. Our purpose was to
clarify whether cardiomyocytes synthesize and secrete ghrelin.
Methods and results: RT-PCR showed that adult mouse cardiomyocyte cell
line HL-1 and human primary cultures of cardiomyocytes express ghrelin
mRNA. Immunocytochemistry with specific antibodies confirmed cytoplasmic
localization of ghrelin peptide in HL-1 cell line and isolated human primary
cardiomyocytes in culture. Radioimmunoassay showed that ghrelin was se-
creted by HL-1 cardiomyocytes into the culture medium. Moreover, in HL-1
cardiomyocytes, gene expression and secretion of ghrelin to culture medium
were regulated by apoptosis inducers and serum deprivation. The active form
of ghrelin receptor (GHSR-1a) is usually expressed in heart and vessels, sug-
gesting direct cardiovascular effects of ghrelin. GHSR-1a was detected by RT-
PCR in HL-1 as well as in human cardiomyocytes in culture; and in compet-
itive binding studies with 125I-labelled ghrelin to HL-1 cardiomyocytes, 125I-
Tyr4-ghrelin recognized specific binding sites (Kd=4.29 nM; Bmáx=78.6 pM) at
plasma membrane level.
Conclusions: This study provides the first evidence of the synthesis and se-
cretion of ghrelin by isolated and purified mouse and human cardiomyocytes,
and supports the hypothesis that ghrelin could work directly as a cardioprotec-
tive factor in the cardiovascular system in an paracrine/autocrine fashion.

P1779 Prevalence of primary aldosteronism among
hypertensive patients

R. Fogari, P. Preti, A. Mugellini, A. Rinaldi, C. Pasotti, E. Fogari, L. Corradi.
IRCCS Policlinico S.Matteo, Internal Medicine and Therapeuthic, Pavia, Italy

Aim: There is increasing evidence that primary aldosteronism (PA) may be
common in patients defined as "essential" hypertensive. Aim of this study was
to evaluate the incidence of primary aldosteronism in a primary-care hyperten-
sive population.
Methods: Seven hundred and fifty unselected hypertensive patients (399 fe-
male and 351 male, 316 untreated and 434 treated, age 25-75 yr) attending to
our hypertensive unit, had ambulatory measurements for plasma aldosterone
and plasma renin activity (PRA); electrolyte measurements were obtained si-
multaneously. Subjects with renal insufficiency and those treated with gluco-
corticoids or spironolactone were excludes. Antihypertensive medication was
stopped for 7 days in the treated patients before the blood sample collecting for
aldosterone and PRA evaluation.
The aldosterone to PRA ratio was used as an initial screening test to identify
potential patients with PA. The patients with an elevated ratio (> 25) were ad-
mitted for the salt loading suppression test (two litres saline venous infusion in
4 hours). Adrenal computed tomographic scansion was performed in biochem-
ically confirmed cases.
Results: Eigthy-seven of the 750 hypertensive patients had an aldos-
terone/renin ratio greater than 25; in 85 of them confirmatory studies were
carried out. Using an aldosterone concentration above 7.5 ng/dl after saline
infusion as the diagnostic cut-off, 46 patients had biochemically confirmed pri-
mary aldosteronism. Among these individuals, only six were hypokaliemic; an
adrenal mass was detected in 15 patients.
Conclusion: primary aldosteronism has been traditionally regarded as a rare
cause of hypertension. However the availability of the aldosterone-renin ratio as
a screening test and its application to a wider population of hypertensive has
resulted in a marked increased detection rate. Our data suggest that primary
aldosteronism occurs in at least 6.1% of the adult hypertensive patients.

P1780 Testosterone dilates isolated human pulmonary and
mesenteric arteries and veins

RD. Jones 1, KO. Rowell 1 , PJ. Pugh 2, TH. Jones 1, KS. Channer 2. 1Univ. of
Sheffield, Academic Unit of Endocrinology, Sheffield; 2Royal Hallamshire
Hospital, Dept. of Cardiology, Sheffield, United Kingdom

Testosterone replacement therapy improves exercise duration and peripheral
vascular resistance in men with heart failure (1,2). Pulmonary and systemic
vasodilator drugs are used in the treatment of heart failure, but it is unknown
whether testosterone dilates human systemic or pulmonary arteries. Male pa-
tients were recruited from cardiothoracic and gastrointestinal operating lists
in Sheffield Teaching Hospitals and gave full written informed consent. 2mm
lengths of pulmonary conduit artery (PCA; diameter = 986 ± 168µm), pul-
monary conduit vein (PCV; diameter = 841 ± 78µm), pulmonary resistance
artery (PRA; diameter = 329 ± 19µm) and pulmonary resistance vein (PRV;
diameter = 372 ± 17µm) and mesenteric resistance artery (MRA; diameter =
393 ± 31µm) were dissected and loaded in a wire myograph at in vivo pres-
sure. Vessels were maintained in physiological saline solution at 37° C and pH
7.4. Vessel viability was confirmed by contraction to noradrenaline (10µM) or
U46619 (1µM) and endothelial integrity was confirmed by dilatation to acetyl-
choline (1µM). Vessels were then exposed to increasing concentrations of KCl
(0.1-100mM) followed by cumulative additions of ethanol vehicle (Eth). Vessels
were then washed, the addition of KCl repeated and exposed to increasing con-
centrations of testosterone (T, 1nM-100µM). Testosterone dilated pulmonary
resistance arteries and veins at concentrations greater than 100nM and pul-
monary conduit arteries and veins at concentrations greater than 3µM. A sig-
nificantly greater response was seen in mesenteric resistance arteries (table).

Vessel Type n (vessels) n (patients) Emax KCl (mN) Emax Eth (%) Emax T (%)

PCA 12 8 10.56 (1.74) 10.6 (3.3) -42.5 (3.2) **
PCV 12 8 6.76 (1.06) 10.6 (5.2) -40.7 (4.7) **
PRA 16 12 3.51 (0.53) * 19.6 (3.7) -51.5 (4.5) **
PRV 16 10 2.92 (0.64) * 19.9 (6.2) -53.0 (5.1) **
MRA 16 8 15.98 (2.96) *** 9.7 (2.8) -95.0 (8.1) ** ***

Mean (S.E.M.) responses to KCl, Eth and T in PCA, PCV, PRA, PRV and MRA. *p<0.01 cf
conduit vessels, ** p<0.001 cf ethanol vehicle *** p<0.0001 cf PRA via Mann-Whitney U Test.

This vasodilatory action may underlie the beneficial effects seen with testos-
terone replacement therapy in men with heart failure.
References: [1] Pugh PJ et al. (2002a) Heart 87, p5; [2] Pugh PJ et al. (2002b)
End. Abs. 4, 37.

P1781 Oestrogen receptor alpha mediates the acute
vasodilative effects of 17β-oestradiol

ME. Beyer 1, T. Hövelborn 1, T. Sauter 1, G. Yu 1, HM. Hoffmeister 2 .
1Medizinische Universitaetsklinik, Abt. III, Tuebingen, Germany; 2Staedtisches
Klinikum, Cardiology, Solingen, Germany

The atheroprotective properties of estrogen can be explained in part by va-
sodilative effects. Infusion of 17beta-estradiol (17beta-E) causes an acute
dose-dependent vasodilation with a rapid onset, which is not typical for an ac-
tion mediated by estrogen receptors (ER). Thus it remains unclear whether the
haemodynamic effects of 17beta-E are mediated by ER. To study the role of
ER on the 17beta-E-induced haemodynamic effects we examined the gender-
specific effects of 17beta-E and investigated whether the non-selective ER-
antagonist ICI 182,780 (ICI) can block these effects. To study which receptor
subtype (ERalpha or ERbeta) is involved, we tested further in female rats the
haemodynamic effects of the predominant ERbeta agonist genistein (about 20
times higher affinity to ERbeta than to ERalpha). Methods: The gender-specific
effects of i.v. 0.2 µg/kg 17beta-E without and with selective ER-blockade (1
mg/kg ICI) were compared in open-chest rats vs. control. Additionally in ex-
periments with female rats 0.2 µg/kg and 200 µg/kg genistein was infused.
Results: 17beta-E causes an acute gender-specific vasodilation with a consec-
utive increase of the cardiac output and of the ejection fraction. These effects
are more pronounced in female than in male rats. ER-blockade with ICI reduces
these effects in both gender. Infusion of 0.2 µg/kg genistein causes (in contrast
to 17beta-E) no vascular effects and even a very high dose of 200 µg/kg genis-
tein causes only a slight vasodilation (TPR: -7.7% vs. control, p<0.05).

Female rats Male rats

17beta-E ICI+17beta-E control 17beta-E ICI+17beta-E control

CO 167±10# 133±4* 108±5 145±5# 123±4* 111±1
EF 127±3# 125±3# 98±3 115±3* 107±4 102±2
TPR 71±4# 81±2# 96±4 80±2# 87±3* 94±1

Mean ± SEM in % of preinfusion values; *=p<0.01, #=p<0.001 vs. control.

Conclusions: The 17beta-E-induced vasodilation is more pronounced in fe-
males than in males and can be attenuated in both gender by the selective
ER-antagonist ICI. Since the ERbeta agonist genistein causes no relevant va-
sodilation the gender-specific vasodilative effect of 17beta-E seems to be me-
diated by ERalpha.
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P1782 Castration of male SHRSP upregulates angiogenic
molecules and endothelial nitric oxide synthase in the
frontal cortex: an implication for the pathogenesis of
attention deficit/hyperactivity disorder

S. Jesmin 1, I. Sakuma 1, H. Togashi 2 , K. Ueno 2, M. Yoshioka 2,
A. Kitabatake 1. 1Hokkaido Univ. Graduate Sch. of Med., Cardiovasuclar
Medicine, Sapporo, Japan; 2Hokkaido Univ. Graduate Sch. of Med.,
Pharmacology, Sapporo, Japan

Purpose: Attention deficit/hyperactivity disorder (AD/HD) is a common psychi-
atric disorder in childhood, manifested by behavioral abnormalities based on
inattention, hyperactivity and impulsivity. The pathogenesis of AD/HD is not
fully understood, however, the frontal cortex is arguably considered to be one
of the critical brain regions and the reduction of cerebral blood flow has been
implicated. We have recently reported that juvenile stroke-prone spontaneously
hypertensive rats (SHRSP) exhibit behavioral abnormalities similar to AD/HD.
In addition, male but not female SHRSP show cognitive impairment assessed
by spontaneous alternation behavior, implying gender difference observed in
AD/HD patients. The present study was aimed to clarify the molecular mecha-
nisms underlying male predominance in cognitive dysfunction in SHRSP.
Methods: We evaluated the expression of angiogenic molecules, vascular en-
dothelial growth factor (VEGF), its angiogenic receptor, KDR, and endothelial
nitric oxide synthase (eNOS) in the frontal cortex by using Western blotting,
immunohistochemistry, real-time PCR and in situ hybridization.
Results: VEGF and KDR expressions were significantly downregulated in 6
week-old male SHRSP compared to age-matched Wistar Kyoto rats (WKY).
In 6 week-old male SHRSP castrated at 3 weeks of age, VEGF and KDR ex-
pressions were significantly upregulated. Testosterone (Tes) replacement (TR)
to the castrated SHRSP did not reverse the upregulated VEGF and KDR ex-
pression. Changes in eNOS expression were in parallel to the VEGF expres-
sions in sham-operated, castrated and Tes-replaced SHRSP. Androgen recep-
tor (AR), estrogen receptor (ER)-alpha and aromatase P450 expressions were
decreased in sham-operated SHRSP; which were all upregulated after castra-
tion, but were not reversed by TR. ER-beta was not modified by any treatments.
In WKY, VEGF, KDR and eNOS were downregulated after castration, support-
ing a positive correlation between Tes and angiogenic molecule expressions
under normal condition as reported previously.
Conclusions: These findings suggest that downregulations of VEGF, its recep-
tors and eNOS specific to male SHRSP cause reduction of cerebral blood flow,
which in turn leads to cognitive impairment. Failure of TR to modify changes
induced by castration in SHRSP indicates that Tes per se may not be respon-
sible for the impaired blood flow and/or cognitive behavior in SHRSP. The fact
that ER-alpha, AR and aromatase P450 expressions were changed in SHRSP
implies that some metabolites of Tes play a key role in this animal model of
AD/HD.

P1783 Selective oestrogen receptor alpha stimulation
prevents endothelial dysfunction in ovariectomized
spontaneously hypertensive rats

J. Widder 1, T. Pelzer 2, A. Schäfer 2, K. Hu 2, K.H. Fritzemeier 3,
CH. Hegele-Hartung 3 , L. Neyses 4, J. Bauersachs 2 . 1Medizinische
Universitätsklinik, Kardiologie, Würzburg, Germany; 2Medizinische
Universitätsklinik, Kardiologie, Würzburg, Germany; 3Schering AG, Berlin,
Germany; 4Manchester Royal Infirmary, University of Manchester,
Manchester, United Kingdom

Estrogens exert protective vascular effects which are mediated by two differ-
ent estrogen receptors, ER-alpha and ER-beta. To gain further insight into the
role of ER-alpha in a functional setting and to identify novel compounds for
clinical application, we investigated the influence of a novel and highly selec-
tive ER-alpha agonist on endothelial function in ovariectomized spontaneously
hypertensive rats (SHR).
After ovariectomy or sham-operation, 12 week-old female (SHR) were
treated by daily subcutaneous injections with a physiological dosage of 17-
beta-estradiol (E2, 2µg/kg/d) or the selective ER-alpha agonist Cpd1471
(30µg/kg/d) or placebo. Acetylcholine-induced endothelium-dependent vasore-
laxation was significantly blunted in aortae from ovariectomized rats compared
with sham-operated animals (Rmax: 53%±3% vs. 79%±2%; p<0.001). Treat-
ment with E2 or Cpd1471 significantly augmented acetylcholine-induced relax-
ation in ovariectomized rats (Rmax: 70%±2% resp. 73%±2%). Endothelium-
independent relaxation induced by sodium nitroprusside was not different
among the four groups. The contractile response induced by the nitric ox-
ide (NO) synthase inhibitor N-nitro-L-arginine, an index of basal NO forma-
tion, was significantly lower in ovariectomized rats compared with sham-
operated animals (53±2% vs. 77%±5%; p<0.001), and was normalized by
either E2 (70%±2%) or Cpd1471 (70%±3%). Endothelial NO synthase ex-
pression (western blot) was reduced in aortae from ovariectomized SHR and
normalized by E2 and Cpd1471.
In SHR after ovariectomy, endothelium-dependent NO-mediated vasorelax-
ation and endothelial NO synthase expression are attenuated. The novel and
highly selective ER-alpha agonist Cpd1471 prevented these pathophysiological

changes to a similar extent as E2. The pharmacological principle of ER-alpha
subtype specific stimulation mediates positive vascular effects and may be a
new treatment option for cardiovascular protection.

P1784 Thyroid hormone receptors in the heart: chamber
specific patterns and T3 responsive cardiac
fibroblasts

K. R. Sultan, B. Henkel, H.-J. Seitz. University Hospital Eppendorf,
Biochemical Endocrinology, Hamburg, Germany

Thyroid hormone (T3) responsive genes comprise essential cardiac functions:
the contractile filament, calcium handling, adrenergic receptors and a variety of
ion channels. Gene deletion studies indicate specific functions of the different
T3 receptor isoforms. The present study analyses gene expression of thyroid
hormone receptors (T3Rs) in heart compartments and in non-muscle cardiac
cells.
Cardiac T3Rs profile was analysed at the mRNA level using real-time PCR.
Both T3R genes alpha and beta were detected in all tissues examined. Cardiac
tissue analysed displayed always the same pattern, T3Ralpha2 > T3Rbeta1 >

T3Ralpha1. In contrast to the alpha gene, only one splice variant of the beta
gene was found, T3Rbeta1. T3Rbeta2 positive pituitary gland served as con-
trols. The T3Ralpha1, assumed to be responsible for the majority of cardiac
T3 effects was higher in left atrium than in the ventricles. Left ventricle ex-
pressed more T3Ralpha2 and T3Rbeta1 than the right ventricle. Interestingly,
both ventricles and atrium displayed a > 50 time higher expression of the non
T3-binding splice variant T3Ralpha2 than the T3 binding receptor T3Ralpha1.
The non T3-binding T3Ralpha2 isoform is presumed to have a protective role
against T3 over stimulation.
Furthermore, we investigated T3Rs gene expression in cardiac non-muscle
cells, the majority of which are cardiac fibroblasts. Cultures of proliferating car-
diac fibroblasts expressed all three T3Rs as in vivo. Immunohistochemistry con-
firmed the protein expression of both T3 binding receptors. In contrast to the
often observed loss of T3Rs in cultured cells, the early decrease of T3Ralpha2
and T3Rbeta1 but not T3Ralpha1 was followed by a stable expression of all
T3Rs up to 15 passages. T3 treatment at a physiologic concentration of 10 nM
decelerated proliferation of the cardiac fibroblasts. This is of interest concern-
ing the observed cardiac fibrosis accompanying hypothyroidism. Our results
demonstrate a compartment specific pattern of T3Rs and the T3 responsive-
ness of also the non-muscle cells in the heart.

P1785 Interaction of gender and large artery elasticity:
a non-invasive study in male to female transsexuals

C. Tsioufis, P. Papageorgaki, K. Tzioumis, M. Toutouza, E. Tsiamis,
C. Stefanadis, I. Kallikazaros, P. Toutouzas. Hippokration Hospital,
Department of Cardiology, Melissia, Greece

Purpose: To assess the effect of gender on large artery elasticity in age-
matched male, female and male to female transsexuals.
Methods: Towards this end, we evaluated aortic elastic properties in 13 male
to female transsexuals (age 44±9 years, 18±11 years after surgery) and we
compared these findings with those observed in 10 premenopausal women
(age 42±5 years) and in 10 men (age 43±5 years). Aortic compliance was
evaluated non-invasively on the basis of Doppler ultrasound measurements of
pulse wave velocity (PWV) from the carotid to femoral artery by the foot-to-foot
method. All included subjects had a negative glucose intolerance test.
Results: The three groups of men, women and male to female transsexuals
were matched for age (44 vs 42 vs 43 years, respectively) body mass index (25
vs 23 vs 24 kg/m2, respectively), smoking status (current smokers 45% vs 42%
vs 48%, respectively), total cholesterol plasma levels (232 vs 229 vs 218 mg/dl,
respectively) and office blood pressure (115/75 vs 110/75 vs 115/73 mmHg,
respectively) (p=NS for all the above cases). Also, these three groups did not
differ regarding the left ventricular echocardiographic data of left ventricular
mass (171 vs 142 vs 158 gr, respectively), and relative wall thickness (0.41 vs
0.42 vs 0.41, respectively) (p=NS for all measurements). In contrast, the aortic
PWV was significantly higher in men compared to transsexuals and women
(817±30 vs 804±21 vs 801±20 cm/sec, respectively) while the PWV did not
differ between transsexuals and women (p=NS). In the entire population aortic
PWV had a positive correlation with age (r=0.30, p<0.05), systolic BP (r=0.44,
p<0.005).
Conclusion: These results suggest that vascular adaptations in male to female
transsexuals are more closely related to those observed in premenopausal
women than those in age-matched men.
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P1786 Insulin receptor number is decreased in healthy
offspring of hypertensives

T. Makris 1, P. Krespi 1, A. Hatzizacharias 2 , J. Paizis 1, E. Batzoglou 1,
U. Damaa 1, D. Papadopoulos 1, V. Votteas 1. 1Laikon General Hospital of
Athens, Cardiology Dept., Athens, Greece; 2Laikon General Hospital of
Athens, Cardiology, Athens, Greece

Background: Epidemiological studies have shown that healthy offspring (HOF)
of hypertensives (HTS) have already some features of metabolic syndrome,
such as hyperleptinemia, hyperinsulinemia and haemostasis balance distur-
bances too. It is also known that human insulin receptor number (hINR) is de-
creased in HTS. Aim of our study was to determine hINR in HOF of HTS and
to compare the findings to those of HOF of normotensives (NTS) matched for
age, sex and BMI.
Methods: Twenty-five HOF of HTS (Group A), 12 M and 13 F, mean age
15,5±2,5 yrs and BMI 21,4±2,5 kg*/m2 and 28 HOF of NTS (Group B), 13
M and 15 F, mean age 15,8±3,1 yrs and BMI 21,7±2,4 kg*/m2 were studied.
Mean systolic and diastolic blood pressure (SBP, DBP) levels and heart rate
(HR) were recorded in both groups (resting position) at baseline. Human in-
sulin receptor number and plasma immunoreactive insulin (IN) (RIA method)
were also determined. The differences between the two groups are shown in
the table.

Parameters Group A Group B p

SBP (mmHg) 121±13 113±10 <.01
DBP (mmHg) 78±6 73±8 <.05
HR (b/min) 76±4 72±6 <.01
hINR (receptors x103/red cell) 5,6±1,4 6,8±1,3 <.001
IN (µIU/ml) 21±7 15±6 <.01

Conclusions: Our findings suggest that healthy offspring of hypertensives
have significantly lower hINR number compared to normotensives. There are
also significantly higher levels of resting SBP, DBP, HR and IN in the group of
hypertensives’ offspring (but within normal range). The above data indicate that
HOF of HTS is a group who needs further investigation and close follow-up.

P1787 Interleukin-6 and flow mediated dilatation as markers
of increased vascular inflammation in patients
receiving hormone replacement therapy

C. Vitale 1, M. Wajngarten 2 , O. Gebara 2 , C. Castiglioni 1, M. Fini 1,
JAF. Ramires 2, GMC. Rosano 1. 1San Raffaele, Internal Medicine, Roma,
Italy; 2University of Sao Paulo, INCOR, Sao Paulo, Brazil

Ovarian hormone deficiency is associated with the development of cardio-
vascular disease in postmenopausal women (PMW). However, recent studies
failed to show a beneficial effect of hormone replacement therapy on cardio-
vascular prognosis and have suggested that HRT may even increase cardio-
vascular events. It has been suggested that the lack of an effect of HRT and
the early adverse effects may be related to an inflammatory effect of HRT.
To this end we have evaluated the effect of different estrogens, and estrogen-
progestin combinations [conjugated equine estrogens + medroxyprogesterone
acetate (CEE-MPA), estradiol + cyproterone acetate (E-Cyp), estradiol + dy-
drogesterone (E-Dyd), estradiol + norethisterone acetate (E-NETA)] and Tis-
sue Selective Hormones (Tibolone, Raloxifene) on markers of vascular inflam-
mation and on endothelial function assessed by flow mediated dilatation of
brachial artery (FMD) in 205 PMW before and after replacement therapy. In
all PMW estrogens alone increased plasma levels of C-Reactive protein but
decreased all other markers of inflammation including IL-6 that is the primer of
inflammatory production of CRP in the liver (CRP +75%, I-CAM -20%, V-CAM
-14%, E-Selectin -18%, s-Thrombomodulin –10%, IL-6 –15%, percent changes
compared to baseline). Overall estrogen-progestin associations did not reverse
these effects but in selected patients the association of CEE-MPA 5% and,
E-NETA 6% and, Tibolone 11% induced an increase in IL-6 and unfavorable
changes on vascular inflammation markers (CRP +93%, I-CAM -3%, V-CAM
-5%, E-Selectin +6%, s-Thrombomodulin +5%, IL-6 +12%, percent changes
compared to baseline).
In all patients but in those increased IL-6 levels HRT improved FMD, Tissue
Selective Hormones did not changed FMD compared to baseline. A significant
correlation was found between changes in IL-6 and FMD. In conclusion ERT
and HRT are associated with a decreased vascular inflammation, however, in
selected patients some HRT formulations and Tibolone may increase vascular
inflammation. These patients may be identified by an elevation in IL-6 levels or
by the lack of an increase of FMD.

PLEIOTROPIC EFFECTS OF STATINS IN PATIENTS

P1788 Long-term treatment with rosuvastatin protects
against nitrate-induced oxidative stress in the rat
aorta

A. Otto 1, D. Fontaine 1, J. Fontaine 1, G. Berkenboom 2. 1Institute of
Pharmacy, ULB, Physiology and Pharmacology, Brussels, Belgium; 2Erasme
Hospital, Cardiology Dept., Brussels, Belgium

Statins induce an upregulation of the endothelial NO synthase pathway and
may, therefore, enhance NO availability and/or inhibit oxidative enzymes.
Methods: To assess whether the oxidative stress produced by an in vivo expo-
sure to nitroglycerin (NTG) is attenuated by rosuvastatin, 3 groups of normo-
cholesterolemic rats were treated; group 1 received rosuvastatin (10 mg/kg/d
p.o) for 5 weeks and the last 3 days, a cotreatment with the statin plus NTG (50
mg/kg/d, sub-cutaneous injections b i d); group 2 (NTG) received only NTG (50
mg/kg/d, b i d for 3 days) and group 3 served as control.
Results: Rings of thoracic aortas from these groups were studied in or-
gan baths. Relaxations to NTG (0.1 nM to 0.1 mM) were determined on
phenylephrine-preconstricted rings and superoxide production (counts/10s/mg)
was assessed by lucigenin chemiluminescence technique. In group 2 (NTG),
the concentration-response curves to NTG were significantly shifted to the
right: the pD2 (-log NTG concentration evoking a half maximal relaxation) was
6.76±0.06 (n=7) vs 7.77±0.08 (n=7) in group 3 (not exposed to NTG, P<0.01)
and superoxide production was enhanced (289±23 (n=6) vs 183±34 (n=5,
P<.05). In contrast, in group 1, the rightward shift was attenuated (pD2 val-
ues was 7.19±0.11 (n=8), P<.05 vs group 2); superoxide production was de-
creased: 208±19 (n=6), P<.05 vs group 2). The protective effect on nitrate
tolerance disappeared when L-NAME (an eNOS inhibitor, 100 mg/kg/d) was
co-administered with NTG in group 1. Moreover, rosuvastatin treatment de-
creased p22phox (the essential NAD(P)H subunit) abundance in aortic wall
and NAD(P)H oxidase activity.
Conclusion: Long-term rosuvastatin treatment protects against nitrate toler-
ance by counteracting NTG-induced increase in superoxide production. This
protection seems to involve a downregulation of NAD(P)H oxidase probably by
an upregulation of the eNOS pathway.

P1789 Atorvastatin and simvastatin inhibit human Toll-like
receptor expression on circulating monocytes in-vivo
and ex-vivo: possible mechanism for plaque
stabilization

H. Methe, J-O. Kim, M. Näbauer. Klinikum Grosshadern, Medizinische Klinik I,
Munich, Germany

Introduction: It is widely accepted that HMG-CoA reductase inhibitors (statins)
do not only lower LDL cholesterol but may also have a specific beneficial effect
against plaque instability. Research over the last years has provided convincing
evidence that atherosclerosis is an inflammatory disease. Recently, human Toll-
like receptors (hTLR), key receptors of the innate immune system, could be
detected on infiltrating macrophages in atherosclerotic lesions. We postulated
that the clinical efficiency of statins could be partly due to a protective effect
against activation of the innate immune response.
Methods: In 12 healthy test persons (LDL-cholesterol 120±29 mg/dl) mononu-
clear cells were isolated and ex-vivo coincubated with atorvastatin (ATOR)
(0;0.5;1;2;10;20 µM) or simvastatin (SIM) (0;2.5;5;10;25;50 µg). After 24 hours
hTLR2 and hTLR4 expression on circulating CD14+ monocytes was character-
ized using 2-color-flow cytometry.
Next the persons took 20 mg ATOR for 1 month. HTLR2 and hTLR4 expres-
sion on circulating CD14+ monocytes was characterized before and after ATOR
treatment.
Results: Ex-vivo incubation with ATOR from 0.5 µM and SIM from 2.5 µg
induced a dose dependent decreased hTLR2 (maximum decline to 47.2%
as compared to untreated monocytes with ATOR (p<0.05), 38.3% with SIM
(p<0.05)) and hTLR4 expression (41.3% with ATOR (p<0.05), 42.8% with SIM
(p<0.05)) on circulating CD14+ monocytes. In vivo ATOR treatment for one
month reduced hTLR2 by 48.4% (p<0.05) and hTLR4 expression by 36.2%
(p<0.05) as compared to baseline levels. LDL was reduced by 36% (LDL-
cholesterol 77±18 mg/dl).
Conclusion: The statin-induced effects on hTLR-expression on circulating
monocytes could explain, at least in part, their beneficial effect on plaque stabil-
ity. These findings provide first evidence that expression of hTLRs on circulating
CD14+ monocytes might be influenced by drugs.
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P1790 Vascular effects of simvastatin and ramipril in
hypercholesterolemic patients

KK. Koh 1, JY. Ahn 2, M-S. Shin 1, SH. Han 1, IS. Choi 1. 1Ghil hospital, Gachon
medical school, Cardiology, Incheon, Korea, Republic of; 2Ghil hospital,
Gachon medical school, Clinical pathology, Incheon, Korea, Republic of

Purpose: Because the mechanisms of the biological effects of statin and an-
tiotensin converting enzyme inhibitor therapies differ, we studied the vascular
responses to these therapies in hypercholesterolemic patients.
Methods: We administered simvastatin 20 mg and placebo or ramipril 10 mg
daily during 2 months with washout 2 months to 32 hypercholesterolemic pa-
tients. This study was randomized, double-blind, placebo-controlled, crossover
in design.
Results: Simvastatin alone or combined with ramipril significantly changed
lipoproteins, and improved the percent flow-mediated dilator response to hy-
peremia relative to baseline measurements by 46±48% and by 59±66%, re-
spectively (both P<0.001) and reduced plasma levels of nitrate relative to
baseline measurements by 0±52% and by 13±30%, respectively (P=0.183
and P=0.012, respectively), the plasma malondialdehyde(MDA) levels relative
to baseline measurements by 6±57% (P=0.045) and by 13±47% (P=0.045
and P<0.001, respectively) and MCP-1 relative to baseline measurements
by 3±27% and by 9±16%, respectively (P=0.113 and P=0.001, respectively),
and C-reactive protein relative to baseline measurements by 17±75% and by
17±37%, respectively (P=0.003 and P=0.001, respectively), and PAI-1 anti-
gen relative to baseline measurements by 1±51% and by 14±32%, respec-
tively (P=0.175 and P=0.009, respectively). However, simvastatin combined
with ramipril changed to greater extent the percent flow-mediated dilator re-
sponse to hyperemia and plasma levels of nitrate, MDA, MCP-1, and PAI-1
antigen than simvastatin alone.
Conclusions; Compared with simvastatin alone, added ramipril to simvastatin
showed additive effects on flow-mediated dilation and the plasma levels of ni-
trate, oxidant stress, inflammation markers and fibrinolysis potential markers in
hypercholesterolemic patients.

P1791 Comparative efficacy of fibrate and statin on
endothelial function and novel inflammatory markers
in patients with combined hyperlipidaemia: relations
with baseline lipid profiles

T.D. Wang 1, W.J. Chen 2, M.F. Chen 1, Y.T. Lee 1. 1National Taiwan University
Hospital, Internal Medicine (Cardiology), Taipei, Taiwan; 2National Taiwan
University Hospital, Emergency Medicine, Taipei, Taiwan

Background: Given that combination therapy with statin plus fibrate confers a
risk of myopathy, it is worthwhile to determine whether first-line lipid-lowering
therapy for individuals with combined hyperlipidemia should consist of statin
or fibrate monotherapy. Methods and Results: In this study, we compared
the efficacy of simvastatin and fenofibrate on indexes of endothelial function
(flow-mediated dilation [FMD] of the brachial artery) and inflammatory markers
(plasma high-sensitivity C-reactive protein [CRP], interleukin-1b [IL-1b], solu-
ble CD40, and soluble CD40 ligand [sCD40L] levels), as surrogate indicators
of future coronary heart disease, in patients with combined hyperlipidemia. A
total of 70 patients with plasma triglyceride levels between 200 and 500 mg/dL
and total cholesterol levels of ≥200 mg/dL were randomized to receive either
simvastatin (20 mg/d)(n = 35) or micronized fenofibrate (200 mg/d)(n = 35) for
8 weeks. Treatment with simvastatin was associated with significantly greater
reduction of total cholesterol and low-density lipoprotein cholesterol (LDL-C),
while the decrease in triglycerides was significantly greater in patients receiv-
ing fenofibrate. Both fenofibrate and simvastatin markedly reduced plasma lev-
els of high-sensitivity CRP, IL-1b, and sCD40L, and improved endothelium-
dependent FMD without mutual differences. However, the changes in plasma
inflammatory markers did not correlate with baseline clinical characteristics in
both groups. Nevertheless, the improvement in FMD with fenofibrate treatment
correlated inversely with baseline high-density lipoprotein cholesterol (HDL-C)
levels, whereas the improvement in FMD with simvastatin treatment was pos-
itively related to HDL-C levels. Accordingly, in the subgroup with a baseline
HDL-C of ≤40 mg/dL, only fenofibrate significantly improved the endothelium-
dependent FMD. On the other hand, in the subgroup with HDL-C >40 mg/dL,
only treatment with simvastatin achieved significant improvement in FMD. Con-
clusions: Our data indicate that both fenofibrate and simvastatin have compar-
ative beneficial effects on various inflammatory markers and endothelial func-
tion in patients with combined hyperlipidemia. Furthermore, our findings sug-
gest that clinicians might be able to use baseline HDL-C levels to determine
whether to prescribe statin or fibrate monotherapy as the initial lipid-lowering
agent in this clinical setting.

P1792 Atorvastatin decreases vascular superoxide
production by reducing NAD(P)H oxidase activity
without modification in gp91phox mRNA levels

B. Collin 1, D. Busseuil 1, A. Laubriet 1 , M. Zeller 2, A. Oudot 1, H. Laouenan 3 ,
Y. Cottin 2, L. Rochette 1. 1Medecine Faculty, LPPCE, Dijon, France;
2CHU-DIJON, Cardiology Dept., Dijon, France; 3Pfizer, Recherche et
Développement, Paris, France

Introduction: Vascular superoxide anion (O2.-) originates from metabolic or
enzymatic sources such as NAD(P)H oxidase which could be involved in car-
diovascular diseases. Only few data are available concerning the effects of
statin on O2.- sources. The aim of our study was to assess the effects of ator-
vastatin on vascular O2.- production level.
Methods: 14 New Zealand White normocholesterolemic rabbits were ran-
domised in CONTROL group (CTRL, n=7) and ATOR group (n=7, 10 mg.kg-
1.d-1, p.o). At 30 days, infra-renal aortas were tested to assess global vascular
O2.- by Electron Spin Resonance (ESR) using Carboxy-Hydroxy-Pyrrolidine
(CPH, 1 mM) as a O2.- label, and Dihydroethidium (DHE, 5 µM) as a O2.-
fluorescent probe. NAD(P)H oxidase activation was evaluated by lucigenin (0.5
µM) assay using NAD(P)H (30 µM). RT-PCR experiments were also performed
to estimate mRNA levels of NAD(P)H oxidase key sub-unit gp91phox.
Results: Global vascular O2.- levels were similar in CTRL and ATOR group,
either with ESR (5.0 ± 0.8 vs 4.4 ± 0.5 Arbitrary Unit.mg-1, ns) or with DHE
study (12.5 ± 1.0 vs 13.6 ± 1.7% relative fluorescence, ns). In contrast, there
was a marked decrease in NAD(P)H activity by approximatively 40% in ATOR
treated aorta (911 ± 49 vs 1429 ± 48 Arbitrary Units.mg-1, p<0.001). The
transcription level of gp91phox, was similar in CTRL and ATOR group (0.07 ±
0.03 vs 0.09 ± 0.06 Arbitrary units, ns).
Conclusion: These results show that ATOR did not modulate global vascular
rates of O2.-, but specifically decreased O2.- production by blunting NAD(P)H
oxidase activation, without any effect on the transcriptional rate of gp91phox.
The present data suggest that ATOR, by reducing NAD(P)H oxidase activity,
could prevent the deleterious effects of O2.-.

P1793 Effect of atorvastatin on serum matrix
metalloproteinase activity in hypercholesterolemic
adults

E. Ercan 1, I. Tengiz 1, I. Altuglu 2, C. Duman 3. 1Central Hospital, Cardiology,
Izmir, Turkey; 2Ege University Medical School, Microbiology, Izmir, Turkey;
3Kocaeli University, Biochemistry, Kocaeli, Turkey

Objectives: Effect of atorvastatin on matrix metalloproteinase-9(MMP-9), C-
reactive protein(CRP), tumor necrosis factor-alfa (TNF-alfa), and interleukin-1
(IL-1beta) as marker of the inflammatory and proteinolytic activity were investi-
gated.
Methods: 44 patients with hypercholestrolemia and negative exercise stress
test,were randomly assigned into 2 groups; Group 1(n=22), treated with ator-
vastatin and diet for 2 months and Group 2(n=22), diet alone. MMP-9, CRP,
TNF-alfa,and IL-1beta were measured at baseline and two months later.
Results: Baseline lipid values decreased 32% (LDL from 153.9±26.6 to
94.5±20.8, p<0.005) in atorvastatin group and 9% in diet alone group (table).
Compared to the diet alone, atorvastatin lowered serum CRP (p<0.001) and
MMP-9 activity (p<0.0001). On the other hand, no significant change was ob-
served in MMP-9 (p:0.2) and CRP (p:0.8) levels in Group 2.

Group 1 Group 2

baseline after atorvastatin baseline after diet

LDL-C(mg/dl) 153.9±26.6 94.5±20.8 151.2±27.9 133.0±25.8
CRP(mg/L) 5.16±1.9 2.88±1.06 4.78±1.4 4.05±1.3
TNF-alfa(pg/ml) 6.98±11.6 3.49±8.8 3.5±8.9 1.16±5.45
IL-1beta(pg/ml) 2.32±4.39 0.97±3.08 1.86±4.04 1.39±3.59
MMP-9(ng/ml) 64.3±28.1 35.4±20.0 56.7±27.6 47.4±23.8

MMP-9 activity after 8 weeks.

Conclusion: The beneficial effect of statin therapy in primary prevention may
be due to plaque stabilization. Atorvastatin treatment decreases inflammatory
and proteolytic activity in patients with hypercholestrolemia.
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P1794 Reduction in ultra-sensitive C-reactive levels is
preceeded by improvement in endothelial function in
patients with non-familial hypercholesterolaemia
treated with low dose atorvastatin

H. Nawawi 1, R. Annuar 2, S. Muid 1, NS. Osman 1, K. Yusoff 2. 1Chem
Pathology Unit, Dept of Pathology, 2 Department of Medicine, Faculty of
Medicine UKM, Kuala Lumpur, Malaysia

Inflammation is involved in the pathogenesis of intimal injury in atherosclero-
sis but its relationship with endothelial dysfunction remains unclear. Aim: To
examine the effects of low dose atorvastatin on serum levels of soluble inter-
cellular adhesion molecule-1 (sICAM-1), interleukin-6 (IL6), and ultra-sensitive
C-reactive protein (us-CRP) and brachial artery endothelial-dependent flow
mediated dilatation (FMD) in patients with non-familial hypercholesterolaemia
(NFH). Methods: A total of 47 NFH patients (26 males, 21 females, age 48.1
+ 1.2 years) were recruited. Fasting serum lipid profiles, sICAM-1, IL6, us-CRP
and FMD were measured at baseline, 2 weeks, 3 and 9 months after atorvas-
tatin treatment [10mg/day]. sICAM-1 and IL6 were measured by elisa meth-
ods (BMS, Biopool, Vienna) while us-CRP by an immunoturbidimetric method
(Tina-quant, Roche Diagnostics, Switzerland). FMD was measured by a non-
invasive method using a 7.5mHz linear transducer and 2D Echocardiography
sonos 5500. Results: The FMD at 2 weeks was higher than baseline with
progressive improvement up to 9months (mean+SEM: 2.1+0.9 vs 6.7+1.0 vs
11.4+1.3 vs 16.9+1.0%, p<0.0001). The sICAM-1 levels were significantly re-
duced at 2weeks, with further reduction at 3months and maintained at 9months
(1592+73 vs 974+75 vs 443+33 vs 471+20 ng/ml, p<0.0001). The IL-6 lev-
els were significantly reduced at 3months and 9months compared to baseline
(median[50%CI]: 3.6 [1.9-5.5] vs 3.1[2.2-5.0] vs 1.9[1.9-2.4] vs 1.9 [1.9-2.5]
pg/ml, p<0.0001). The us-CRP levels were significantly reduced at 3months
and 9months compared to baseline (median[95%CI]: 1.7 [0.2-9.3] vs 1.4[0.1-
7.6] vs 1.3[0.1-7.6] vs 1.1[0.1-7.8] mg/L, p<0.02). Conclusion: Low dose ator-
vastatin treatment leads to reduced inflammation which is preceeded by im-
provement in endothelial function in patients with non-familial hypercholestero-
laemia.

P1795 Effect of atorvastatin on soluble inflammatory
markers and the circulating T cell repertoire in stable
coronary artery disease

H. Alber 1, M. Frick 1, J. Dörler 1 , W. Dichtl 1, R. Zwick 1, J. Dulak 2,
O. Pachinger 1, F. Weidinger 1. 1University of Innsbruck, Department of
Cardiology, Innsbruck, Austria; 2Institute of Molecular Biology, Department of
Cell Biochemistry, Krakow, Poland

Background: Coronary artery disease (CAD) is characterised by both inflam-
matory plaque infiltration and perturbation of the circulating T cell repertoire.
Statins have anti-inflammatory effects beyond lipid lowering. Whether these
properties are restricted to the vessel wall or affect the global immune system
is unclear. The aim of this study was to investigate the influence of atorvas-
tatin (atv) on circulating cytokine (IL-2, IFN-gamma)-producing T lymphocytes
as well as on soluble inflammatory markers (soluble CD40-Ligand (sCD40L),
soluble intercellular adhesion molecule-1 (sICAM-1) and high-sensitive CRP
(hs-CRP)) known to be associated with CAD. Materials and Methods: 30
hypercholesterolemic patients with angiographically documented stable CAD
were randomised in a double-blind study to placebo or atv (20mg/d) for 3
months. Eight healthy volunteers served as controls. Serum sCD40L and
plasma sICAM-1 and hs-CRP levels were measured with ELISA. IL-2 and IFN-
gamma producing T helper (CD4+) and T suppressor (CD8+) lymphocytes from
whole blood samples were determined by FACS analysis. Results: sCD40L,
sICAM-1 and hs-CRP levels as well as CD4+/IL-2+ and CD8+/IL-2+ lympho-
cytes were increased in CAD patients (p<0.01). LDL cholesterol was reduced
by 37.3±16.5% in the atv-treated (p<0.001) and by 8.2±15.7% (p=0.041) in
the placebo group. sCD40L, sICAM-1 and hs-CRP were attenuated by statin
treatment (p<0.02) but remained unaltered in the placebo group. CD4+/IL-2+
and CD8+/IL-2+ cells did not change in both groups. IFN-gamma-producing T
cells were similar in control and CAD patients and were unaffected by statin
therapy. Conclusion: sCD40L, sICAM-1, hs-CRP and IL-2 producing T lym-
phocytes are increased in stable CAD. The reduction of sCD40L and sICAM-
1 after atv therapy may reflect another atheroprotective effect of statins. The
global T cell repertoire perturbation in stable CAD is not affected by statin treat-
ment, which perhaps contributes to the safety profile of these drugs.

P1796 Pretreatment with statins, C-reactive protein and
multifocal activation of coronary artery disease in
patients with non-ST-elevation acute coronary
syndromes

MN. Zairis 1, A. Lyras 2, G. Bibis 2, G. Psaltiras 2, O. Papadaki 2,
F. Anastassiadis 2, D. Beldekos 2, SG. Foussas 2. 1Piraeus, Greece; 2Tzanio
Hospital, Cardiology Dept., Piraeus, Greece

Background: The activation or rupture of multiple coronary lesions in the

setting of acute coronary syndromes has been previously described, and a
generalized inflammatory response may have a role. Additionally, the anti-
inflammatory effect of statins has been considered as a fundamental mech-
anism in the process of coronary lesions stabilization. We hypothesize that
pretreatment with statins may restrain the generalized activation of coronary
lesions in the setting of non-ST elevation acute coronary syndromes (NSTACS)
Methods: Out of 314 consecutive patients with NSTACS who underwent
in-hospital coronary angiography were evaluated. Plasma C-reactive protein
(CRP) levels were measured upon admission by high sensitivity method. All
coronary lesions were classified as complex (CL) or non-CL according to Am-
brose’s criteria. There were 139 (44.3%) patients with no or one CL (≤1)
and 175 (55.7%) with multiple CLs (≥2). Additionally, 60 (19.1%) patients
had angiographically apparent thrombus-containing CLs (TCL). There was
a significant relation of high plasma CRP levels with either the number of
CLs (P<0.001), or angiographically apparent TCLs(P<0.001). Hypercholes-
terolaemic pts pretreated with statins (ST_CHOL) during the last 6 months
had significantly lower baseline plasma CRP levels than non- pretreated
with statin hypercholesterolaemic (NST_CHOL) or non-hypercholesterolaemic
(N_CHOL) (P<0.001)pts. Additionally, the former had less frequently multiple
(≥2) (P<0.001) or angiographically apparent TCPs (P=0.003) than the other
two groups (figure).

Conclusions: Inflammation seems to be implicated in the activation of multiple
coronary lesions in the setting of NSTACS, and pretreatment with statins may
restrain this generalized reaction.

P1797 Effect of statin therapy before percutaneous coronary
intervention on peri-procedural creatine kinase-MB
release and mortality at long-term follow-up

AS. Kini 1, P. Lee 2, CA. Mitre 1, A. Agarwal 1 , ME. Duffy 1, SK. Sharma 1. 1The
Mount Sinai Medical Center, Cardiology Dept., New York NY, United States of
America; 2University of Toronto, Toronto, Canada

Purpose: Statin therapy has been shown to reduce mortality in patients with
coronary artery disease as well as after PCI. However, the effect of statin ther-
apy before percutaneous coronary intervention (PCI) on peri-procedural CK-
MB elevation and long-term outcome after PCI has not been well established.
Methods: We analyzed 4660 PCI patients for in-hospital events and 1-year
mortality and compared the results between patients receiving statin therapy
(PS) and no-statin therapy (NS) prior to PCI. All patients had CK-MB and
troponin-I measured at baseline and 12-24 hrs after PCI. All PS patients con-
tinued statins after PCI.
Results: Any CK-MB elevation was 15.4% versus 14.4% (p=0.37) in NS versus
PS group. Troponin-I release, procedural complications, and clinical success
rate were similar in the 2 groups. At follow-up, pre-statin therapy was an inde-
pendent predictor (HR=0.65, 95% CI 0.45-0.93; p<0.0007) of survival (Figure).
Other important predictors of mortality were LVEF (HR=1.20), age (HR=1.03),
peripheral vascular disease (HR=1.35), symptomatic heart failure (HR=1.42),
and renal failure (HR=2.01). There was no difference in follow-up MI or revas-
cularization.

Survival at 1 year.

Conclusions: Statin therapy at the time of intervention has a beneficial effect
on survival in PCI patients. This survival benefit is mediated by other pleiotropic
effects of statins and not by reduction of peri-procedural enzyme release or
follow-up MI or revascularization.
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GENE-ENVIRONMENT INTERACTION AND THE RISK OF
CARDIOVASCULAR DISEASE

1821 Gene-environment interaction and the risk of fatal and
non-fatal cardiovascular diseases: a prospective
population-based study

JMA. Boer 1, B. Hoebee 2, WMM. Verschuren 3 , EJM. Feskens 1. 1Nat Inst of
Public Health and the Env., Dept. of Nutrition and Health, Bilthoven,
Netherlands; 2Natl Inst of Public Health and the Env, Dept. of Toxicology,
Bilthoven, Netherlands; 3Natl Inst of Public Health and the Env, Dept. of
Prevention & Health Care Res, Bilthoven, Netherlands

Conflicting results have been reported for the association between the Apo
AI-CIII-AIV gene cluster and cardiovascular diseases (CVD) and for the mod-
ulating effects of lifestyle-related factors on this association. We evaluated the
contribution of two known polymorphisms in this gene cluster (Apo AI G-75A
and Apo CIII SstI) to the risk of CVD mortality and morbidity, as well as their
interaction with smoking, overweight, alcohol consumption and physical activity.
From 1987 to 1991, more than 35,000 Dutch men and women, aged 20-59
were examined for cardiovascular risk factors. At the end of 1999, a mortality
follow-up was completed for all subjects. After 9.3 ± 2.8 years of follow-up 322
subjects had died of CVD. For the morbidity follow-up 50% of the participants
received a follow-up questionnaire 6-11 years after baseline examinations. A
first myocardial infarction, coronary bypass operation or PTCA was reported by
375 subjects.
The Apo AI G-75A polymorphism was not significantly associated with any of
the lipid parameters studied in the total sample. However, women with the GA
or AA genotype (35% of the population) had higher Apo AI levels than women
with the GG genotype (1.73 versus 1.80 g/l, p=0.017). No association of the
Apo AI G-75A genotype with fatal or non-fatal CVD was found. However, the
risk for non-fatal myocardial infarction was decreased in –75A carriers (RR:
0.60, 95%-CI: 0.40-0.91).
The Apo CIII S2 allele was present in 19.5% of the subjects. Carriers of the
S2 allele presented with a more unfavourable lipid profile as compared to
non-carriers. They had higher levels of triglycerides (1.63 versus 1.36 mmol/l,
p<0.0001), total cholesterol (5.74 versus 5.48 mmol/l, p<0.01) and apoB (1.13
versus 1.05 g/l, p<0.001), and lower HDL-c levels (1.21 versus 1.28 mmol/l,
p<0.01) than subjects with the S1S1 genotype. The increase in triglyceride
levels was more pronounced in subjects with a BMI above the median, but the
interaction term did not reach statistical significance (p=0.16). No significant
association between the Apo CIII SstI polymorphism and CVD risk was found.
Smoking, alcohol consumption and physical activity did not modulate the asso-
ciation between the Apo AI-CIII-AIV gene-cluster and lipid levels or CVD risk.
In conclusion, this population-based prospective study shows that polymor-
phisms in the Apo AI-CIII-AIV gene cluster are associated with plasma lipid
levels, but hardly with CVD risk.
This study was supported by the Netherlands Heart Foundation (no. 98.067).

1822 Smoking and overweight modulate the effect of LPL
gene polymorphisms on the risk of cardiovascular
diseases

JMA. Boer 1, B. Hoebee 2, WMM. Verschuren 3 , EJM. Feskens 1. 1Nat Inst of
Public Health and the Env., Dept. of Nutrition and Health, Bilthoven,
Netherlands; 2Nat Inst of Public health and the Env., Dept. of Toxicology,
Bilthoven, Netherlands; 3Natl Inst of Public Health and the Env, Dept. of
Prevention & Health Care Res, Bilthoven, Netherlands

Conflicting results have been reported for the cardiovascular (CVD) risk asso-
ciated with polymorphisms in the lipoprotein lipase (LPL) gene. Additionally, it
remains unclear whether lifestyle-related factors modulate this risk. Therefore
we evaluated the contribution of polymorphisms in the LPL gene to the risk of
fatal and non-fatal CVD, and their interaction with smoking and overweight.
From 1987 to 1991, more than 35,000 Dutch men and women (20-59 years)
were examined for cardiovascular risk factors. After 9.3 ± 2.8 years of follow-up
322 subjects had died of CVD. For the morbidity follow-up 50% of the partic-
ipants received a follow-up questionnaire 6-11 years after baseline examina-
tions. A first myocardial infarction, coronary bypass or PTCA was reported by
375 subjects.
The LPL Asp9Asn mutation was not associated with plasma lipid levels or CVD
risk. Carriers of the LPL 447Ter allele (17% of the population) presented with
higher HDL-c and apoAI levels and lower triglyceride (TG) and apoB levels than
subjects with the Ser/Ser genotype. Overall a trend towards lower CVD risk
was found for 447Ter carriers. Smoking abolished this favourable effect, since
carriers had a significantly decreased risk for non-fatal CHD in non-smokers
only (RR: 0.37, 95%-CI: 0.17-0.80).
The rare allele of the Asn291Ser polymorphism was present in 4.3% of the
subjects. Men with the Asn/Ser genotype had 10% lower HDL-c (p=0.06) and
apoAI (p<0.05) levels than men with the Asn/Asn genotype. In smoking car-
riers, lipid profiles were even more unfavourable, as they also had increased
total cholesterol, TG and apoB levels (p-interaction <0.05). The risk of fatal

CVD was increased in male 291Ser carriers (RR: 3.14, 1.44-6.84). The risk
in smoking 291Ser carriers was higher (RR: 14.1, 4.6-43) than expected (RR:
5.4) from the additive effects of genotype and smoking.
Overweight did not modulate the association between the Asn291Ser polymor-
phism and lipid levels, but the risk of fatal and non-fatal CVD was higher (RR:
7.51, 3.16-18, and RR: 5.17, 1.63-16, respectively) than expected from the
additive effects (2.08 and 2.82, respectively). This finding suggests that over-
weight enhances the unfavourable effect of this polymorphism.
In conclusion, this population-based prospective study showed that smoking
may interact with the LPL Ser447Ter polymorphism and the Asn291Ser poly-
morphism on CVD risk. Additionally, overweight seems to aggravate the risk
associated with the LPL Asn291Ser polymorphism.
Supported by the Netherlands Heart Foundation (no. 98.067).

1823 Association of genetic polymorphisms of serotonin,
stromelisin-1, plasminogen activator inhibitor-1 and
factor VII with premature acute myocardial infarction

C.A. Paludo 1, J. Vidart 2 , V.L. Portal 2, I. Roisenberg 1 . 1Instituto de
Biociências UFRGS, Departamento de Genética, Porto Alegre, Brazil;
2Instituto de Cardiologia, Serviço de Epidemiologia, Porto Alegre, Brazil

Background: There are evidences that genetic polymorphisms of the Sero-
tonin (5-HT), Stromelisin-1 (MMP-3), Plasminogen activator inhibitor-1 (PAI-1)
and Factor VII are involved in the pathogenesis of the Acute Myocardial Infarc-
tion (AMI).
Methods and Results: To investigate the association between polymorphisms
in Serotonin (T102C 5-HT2A receptor), Stromelisin-1 (5A/6A promoter), PAI-1
(4G/5G promoter) and Factor VII (R353Q) genes with AMI, we conducted a
case-control study of 296 patients with premature AMI and 77 control subjects.
The difference between the groups was analyzed by the chi-square test. A
multiple logistic regression model was carried out by using the SPSS statistical
package.
The frequencies of T allele of the serotonin polymorphism in patient and control
subjects were 0.43 and 0.32, respectively (p<0.02) and the prevalences of TT
+ TC genotypes were 67% and 57% in cases and control subjects, respectively
(p=0.17).
The frequency of the 5A allele of stromelisin-1 polymorphism in the patient
group was 0.62 and 0.37 in the control group (p<0.001). The distribution of
the 5A/5A + 5A/6A genotypes was significantly more frequent in AMI patients
(72%) than in control group (56%) (p=0.03), but this difference was not inde-
pendent of known coronary risk factors in a multiple regression model.
The frequency of the 4G allele of PAI-1 polymorphism was 0.43 among pa-
tients and 0.48 among control subjects (p>0.20). The prevalence of 4G/4G +
4G/5G genotypes in the patient group was 69%, and 75% in control group,
there was no significant difference (p=0.32). The carriers of 4G allele had in-
creased incidence of late clinical events (re-AMI, stable and unstable angina,
arrhythmias, left ventricular failure) (81%) when compared with 5G homozy-
gotes (19%) (p=0.01).
The frequencies of Q allele of FVII polymorphism of case and control subjects
were 0.14 and 0.09, respectively (p>0.10). The prevalence of Q/Q + Q/R geno-
types was 24% in cases and controls subjects (p=0.99).
Conclusions: The 5A allele in the polymorphism stromelisin-1 promoter was
significantly more frequent in AMI patients than in control subjects, which sug-
gests that this polymorphism is a genetic risk factor for AMI. The 4G allele in
the PAI-1 gene is not associated with the risk of AMI, but was associated with
higher incidence of late clinical events.
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1824 Impact of APOA5/A4/C3 cluster genetic polymorphisms
on lipid variables and cardiovascular disease risk

J. Dallongeville, D. Cottel, M. Montaye, V. Codron, P. Amouyel, N. Helbecque.
INSERM U-508, Institut Pasteur de Lille, Lille Cedex, France

Purpose: Apolipoprotein A5, the latest discovered apolipoprotein, forms a clus-
ter with APOA1/C3/A4. Genetic variability at APOA5 locus is associated with
high triglycerides levels. The goal of the present study was to assess the im-
pact of APOC3/A4/A5 single nucleotide polymorphisms (SNPs) on lipid levels
and coronary heart disease (CHD.
Methods: To this end, 761 CHD patients were compared to 1195 CHD free
controls from the Urban community of Lille. Four SNPs, APOA5 (-12,238T>C,
S19W), APOA4 T347S and APOC3 -482C>T, were examined.
Results: In multivariate logistic regression including the 4 SNPs, the odds ratio
(OR [95% CI]) of hypertriglyceridemia was 1.85 [1.07-3.19] and 1.55 [1.08-
2.21] in subjects bearing the APOA5 19W and APOC3 -482T alleles respec-
tively, suggesting an independent and additive effects of these SNPs on plasma
triglyceride levels. In contrast, APOA5 -12462T>C and APOA4 T347S SNPs
were not associated with lipid levels. In patients with CHD, both APOA5 19W
(p<0.01) alleles was associated with increased triglycerides levels. The distri-
bution of APOA5 (-12,238T>C, S19W), APOA4 T347S and APOC3 -482C>T
was similar in CHD patients and controls. Similarly, there was no evidence for
an increased frequency of any haplotype in CHD patients as compared to con-
trols.
Conclusion: The APOA5 S19W and APOC3 -482C>T SNPs are associated
with increased triglycerides levels in CHD patients and controls, but not with
increased risk of CHD.

1825 Genotypes and haplotypes predisposing to premature
myocardial infarction

PS. Braund 1, RK. Singh 1, MD. Tobin 2, S. Cheng 3, JR. Thompson 2,
PR. Burton 2, K. Lindpaintner 4 , NJ. Samani 1. 1University of Leicester,
Department of Cardiology, Leicester, United Kingdom; 2University of Leicester,
Epidemiology and Public Health, Leicester, United Kingdom; 3Roche
Molecular Systems, Alameda, United States of America; 4F. Hoffman-La
Roche, Basle, Switzerland

Purpose: The genetic influence on risk of coronary disease is strongest for
premature disease. The purpose of this study was to identify genetic factors
predisposing to early myocardial infarction (MI).
Methods: We studied 205 cases (mean age at MI 42.3 (5.7) yrs, mean age at
recruitment 46.8 (6.2) yrs) and 200 controls (mean age 49 (6.0) yrs). A novel
multilocus assay was used to genotype 63 polymorphisms within 35 cardiovas-
cular candidate genes. In addition to standard analysis by genotype, we im-
puted haplotype frequencies from the genotype data using a log-linear model
embedded within an Expectation-Maximization (EM) algorithm and tested the
relationship between haplotypes and disease status by maximum likelihood
estimation of the log-linear model using the iterative proportional fitting algo-
rithm.
Results: Of the 58 non-rare polymorphisms, after adjusting for age and sex,
under an additive genetic model, five polymorphisms showed a significant ef-
fect on MI risk. The APOE E4 allele (Odds Ratio (OR) 1.69 (95% CI 1.15-2.50)
P=0.008) and the NOS3 -948G allele (OR 1.42 (1.06-1.90) P=0.018) increased
the risk of MI. LPL 447ter (OR 0.61 (0.38-0.98) P=0.042), CETP 405val (OR
0.73 (0.53-0.99) P=0.048), and ELAM 554phe (OR 0.37 (0.15-0.89) P=0.026)
showed protective effects on MI risk. After adjusting for smoking the effects of
APOE E4, NOS3 -948G and CETP 405val were no longer significant, suggest-
ing that smoking may be an important determinant on the aetiological pathway.
Haplotype analyses were consistent with the above results, and identified two
additional haplotypes with a significant effect on risk: APOCIII (ATCCCC at loci
-641*-482*-455*1100*3175*3206, OR 0.59 (0.44-0.89) and PAI1 (T 4G at loci
11053*5G/4G, OR 1.69 (95% CI 1.27-2.96).
Conclusions: Studies of extreme phenotype can help to elucidate genetic in-
fluences on complex traits. Polymorphisms in APOE, NOS3, LPL, CETP, ELAM,
PAI1 and APOCIII exert significant effects on the risk of premature MI, with
evidence of haplotype effects within genes. Further studies are necessary to
identify the mechanisms underlying these genetic effects.

1826 Genotyping of multilocus risk markers in patients with
myocardial infarction

D. Milicic 1, J. Sertic 2 , B. Skoric 1, D. Puljevic 1, M. Jug 1, B. Buljevic 1,
I. Cikes 1. 1Clinic for Cardiovascular Diseases, Rebro, Medical School,
University of Zagreb, Croatia; 2Dept. of Clinical Biochemistry, Clinical Hospital
Center Rebro, Zagreb, Croatia

Myocardial infarction (MI) is a phenotypically complex disease due to inter-
action of numerous genetic and enviromental factors. Advances in molecular
genetics have led to identification of some potential genetic risk factors for MI,
such as variants of genes involved in vascular homeostasis, hypertension, lipid
metabolisam and body iron status. The purpose of this study was to investigate
possible genetic markers for cardiovascular disease in pts with a history of MI
in comparison with normal subjects.
Patients and methods: 179 pts with acute MI consecutively admitted to our
Coronary Care Unit were studied for: 1) e4 allele of apolipoprotein E (apo
E 4/4); 2) polymorphism in intron 6 of lipoprotein lipase gene (LPL Pvul+/+);
3) deletion allele of angiotensin converting enzyme (ACE I/D); 4) 807T/873A
polymorphisms of glycoprotein (GP) Ia receptor and 5) hemochromatosis gene
(HFE) C282Y, H63D, H65C mutations. The control group consisted of 200
healthy individuals without a family history of coronary heart disease. The apoE
genotypes, HFE mutations and GP Ia polymorphisms were analysed by Light-
Cycler technology, ACE genotypes and LPL polymorphisms by polymerase
chain reaction (PCR) and restriction isotyping as conventional methods.
Results: In the group with the history of MI there were 34.1% of the pts to be
ACE DD homozygote, 2% apoE4/4, 31.8% LPL Pvul+/+, 14% GP 807T/873A,
1.2% HFE 63D, 1.2% HFE 282Y. In control subjects the following genotypes
were found: 26% ACE DD; 0% apoE 4/4; 12% LPL Pvul+/+, 0% GP 807T/873A;
0% HFE 63D and 0% HFE 282Y. Furthermore, 40% of MI pts had 4 positive
genetic markers, and 15% only one. Among pts with 4 positive genetic markers,
there were 37% pts with previous history of MI.
Conclusion: Presented results suggest that apo E4, ACE D, LPL +, GP
807T/873G and HFE 282Y/63D may be important genetic risk factors of coro-
nary artery disease. The finding of an increased frequency of these genetic
alleles in MI might prove useful to the detection of those pts with an increased
risk of reinfarction.

ESC LECTURE ON BASIC SCIENCE

1832 Endothelial nitric oxide synthase gene polymorphism
(G894T) and levels of inflammation and oxidation
markers; the ATTICA study

C. Chrysohoou 1, C. Pitsavos 2, D. Panagiotakos 2 , C. Antoniades 2 ,
J. Skoumas 2, D. Tousoulis 2, P. Toutouzas 2, C. Stefanadis 2. 1Athens, Greece;
2Hippokration Hospital, University of Athens, Attica, Greece

Background: Recently a point mutation of guanine to thymine at nucleotide
position 894 (G894T) in the endothelial nitric oxide synthase (eNOS) gene has
been reported to be associated with endothelial dysfunction and cardiovascular
disease. However, the effect of this polymorphism on inflammatory and oxida-
tive stress markers (C-reactive protein, white blood cell counts (WBC), amyloid
– A, fibrinogen, homocysteine and oxidized LDL-cholesterol) remains to be es-
tablished.
Methods: During 2001–2002, we conducted a population-based study of 2282
participants. In this work we studied 267 men (18-87 years old) and 327 women
(18-89 years old), without any evidence of CHD. Participants were randomly
selected from the general population according to age-gender distribution of
Athens grater area (census 2001). DNA was extracted from peripheral leuko-
cytes. For detection of G894T polymorphism of the eNOS gene, we used primer
pairs to amplify a part of the eNOS gene containing exon 7 by polymerase chain
reaction (PCR). ANCOVA was used to examine the associations between the
genotypes and the investigated markers, after adjusting for several potential
confounders.
Results: 10.6% of the participants were homozygotes (HOM), 40% heterozy-
gotes (HET) and 49.4% normal (NOR). No association between the distri-
bution of the polymorphism and sex of the participants was observed (p =
0.564). Compared to heterozygotes and normal, homozygotes had higher
levels (mean±SD) of fibrinogen (HOM: 332±46 or HET: 329±33 vs. NOR:
319±29 mg/dl, p = 0.009), higher levels of WBC counts (6,9±0.6 or 6,5±0.3
vs. 6,1±0.9, p = 0.023), higher levels of homocysteine (13.7±2.3 or 12.8±3.9
vs. 12.1±2.5 mg/dl, p = 0.041) and higher levels of oxidized LDL-cholesterol
(68±21 or 61±22 vs. 59±20 mg/dl, p = 0.008), after controlling for age, blood
pressure levels, body mass index, smoking habits and physical activity status.
No association was found between C-reactive protein and the distribution of
G894T polymorphism of eNOS (p = 0.982).
Conclusion: Our results imply that the G894T polymorphism of eNOS gene
is associated with elevated inflammatory process and oxidative stress. This
may partially explain the increased prevalence of G894T polymorphism among
patients with cardiovascular disease.
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1833 Relationship between endothelial nitric oxide synthase
gene polymorphisms and coronary heart disease:
importance of case definition

J. Muntwyler 1 , M. Hersberger 2 , F. Alig 1, C. Gruner 1, T. Luscher 1. 1University
Hospital Zurich, Cardiovascular Center, Zurich, Switzerland; 2University
Hospital, Clinical Chemistry, Zurich, Switzerland

Background: Nitric oxide has an important role in vascular function and in-
tegrity. Basic research suggests that polymorphisms of the endothelial nitric ox-
ide synthase (eNOS) gene are functional. Results regarding an association with
CAD are contradictory. However, case definition widely varies among studies.
We, therefore, tested whether the association of eNOS gene polymorphisms
with CAD depends on the selection of the outcome variable.
Methods: We included 241 controls without evidence for CAD and 261 cases
with angiographically established CAD. Of the latter, 122 had a history of my-
ocardial infarction (MI), and 139 had significant CAD without history of MI. The
polymorphisms T-786C, G894T (Glu298Asp) and the 4ab polymorphism in in-
tron 4 were determined by PCR.
Results: When CAD patients with and without MI were chosen as case group,
there was only a weak and non-significant trend toward an increased risk
among carriers of the rare alleles (T-786C, p=0.20; G894T, p=0.22; and 4ab,
p=.015). However, in patients with prior MI, the rare alleles of the T-786C and
the 4ab polymorphisms were associated with a markedly increased risk for
this endpoint. In contrast, there was no evidence for a genotype-associated
increase in risk for CAD in absence of a history of MI (Table).

Table: Odds ratios for eNOS genotypes

Polymorphism Case selection OR w/w OR w/m OR m/m P-value

T-786C MI 1 1.3 2.0 0.04
T-786C CAD, no MI 1 1.3 1.0 0.71
ab Intron 4 MI 1 1.5 3.2 0.02
ab Intron 4 CAD, no MI 1 1.0 1.1 0.90
G894T MI 1 1.3 1.4 0.23
G894T CAD, no MI 1 1.5 1.2 0.24

OR=Odds ratio. w=frequent allele. m=rare allele

Conclusions: This study suggests that the rare alleles of the promoter poly-
morphisms T-786C and the 4ab in intron 4 are associated with an increased
risk for MI, but not for CAD in absence of MI. Possible mechanisms for MI pre-
cipitation in carriers of the rare alleles are reduced endothelial NO production
with increased propensity to vasoconstriction as well as with increased platelet
adhesion. Precise case definition may be crucial to understand the role of these
polymorphisms in the pathophysiology of vascular diseases.

1834 The promoter T-786C gene polymorphism of
endothelial nitric oxide synthase: impact on
exercise-induced correction of endothelial dysfunction
in patients with coronary artery disease

S. Erbs, A. Linke, V. Adams, Y. Baither, S. Gielen, S. Moebius-Winkler,
G. Schuler, R. Hambrecht. University of Leipzig - Heart Center, Dept. of
Cardiology, Leipzig, Germany

Polymorphisms of the human endothelial nitric oxide synthase (eNOS) gene
have been identified as risk factors of cardiovascular diseases. In particular the
eNOS promoter T-786C polymorphism has been characterized to alter eNOS
activity. Aim of the present study was to evaluate the impact of this polymor-
phism on the extent of endothelial dysfunction in patients (pts) with coronary
artery disease (CAD) and on endothelial response to physical exercise train-
ing.
Methods: Thirty three pts with CAD were randomly assigned to an exercise
training group (6 times daily for 4 weeks) or an inactive control group (seden-
tary lifestyle). Endothelial function of a coronary or mammary artery was inva-
sively assessed. At begin and after 4 weeks, the response in average peak flow
velocity (APV) to acetylcholine (Ach, 7.2 µg/min) was measured by Doppler ve-
locimetry. Promoter polymorphism was determined by PCR restriction length
polymorphism using Nae I as restriction enzyme.
Results: Eighteen pts (54%) were heterozygous for the promoter polymor-
phism, and none was homozygous. At begin Ach-induced increase in APV
was significantly blunted in polymorphism positive pts (47±10% vs. 78±9%
in wild type allele carriers, p<0.05). After 4 weeks of exercise training agonist-
mediated increase in APV was +28±11% in polymorphism positive pts (from
48±9% to 76±8%, p<0.05 vs. begin) compared to +69±14% in wild type pts
(from 79±8% to 148±20%, p<0.05 vs. begin and polymorphism positive pts).
Conclusion: The presence of the eNOS promoter T-786C polymorphism in pts
with CAD is associated with a blunted agonist-mediated endothelial response
of coronary and mammary arteries. The effect of 4 weeks of exercise training
on endothelial function was significantly impaired in pts positive for the eNOS
promoter polymorphism compared to wild type allele carriers presumably due
to a decreased eNOS activity.

DIVISION, MOVEMENT AND DEATH OF VASCULAR
SMOOTH MUSCLE CELLS

1835 Mechanotransduction in vascular smooth muscle cells:
Src-kinases activate PI(3)-kinsase/Akt within caveolae

D. Sedding 1, J. Hermsen 1, U. Seay 1, M. Heil 2, H. Tillmanns 1,
RC. Braun-Dullaeus 1 . 1Med. Klinik I, Abt. für Molekulare Kardiologie, Giessen;
2Max-Planck-Institut, Dept. of Exp. Cardiology, Bad Nauheim, Germany

Background: Vascular adaption to chronic changes of pulsatile stretch rep-
resents an integral part of vessel homeostasis. An increase in mechanic
force causes proliferation of vascular smooth muscle cells (VSMC), a key
component of vascular remodelling and lesion formation. Previously, we had
demonstrated that cyclic stretch rapidly activates phosphoinositide 3-kinase
(PI(3)k)/proteinkinase B (Akt) resulting in cell cycle entry and progression of
VSMC in vitro. Mechanosensitive PI(3)k/Akt activation is integrin dependent
but growth factor-independent. In this study we further elucidated the signalling
molecules involved in VSMC mechanotransduction.
Methods and Results: Quiescent, mitogen-free rat VSMC were subjected
to cyclic stretch (0,5 Hz at 125% resting length). Lysates were used for
immunoblot of activated (phospho-) Akt, PI(3)k and Src-kinase family (Src
and Fyn) acitivity assays, and co-immunoprecipitation studies. PI(3)k as well
as Akt were phosphorylated and activated within 10 min of stretch. Co-
immunoprecipitation studies demonstrated that cyclic stretch caused PI(3)k to
associate with caveolin 1. After cyclic stretch Src and Fyn located to caveolae,
resulting in their enzymatic activation. Inhibition of Src-kinase activity with the
pharmacologic inhibitor PP1 prevented stretch-induced PI(3)k activation and
Akt phosphorylation as did transfection of VSMC using caveolin 1 antisense
(but not control) oligonucleotides (AS-ODN) or disrupting caveolae structure
with cyclodextrin. AS-ODN were also able to prevent stretch-induced cellular
proliferation as measured by propidium iodide staining and FACS analysis of
cells in S/G2 phase (quiescent cells: 8±2%; stretch: 22±3%; stretch+control-
ODN: 24±3%; stretch+cav1AS-ODN:8±3%; each n=6, p<0.05).
Conclusion: Targeting PI(3)k to caveolin 1 and its activation by Src-kinases is
essential for mechanosensitive Akt activation and subsequent entry of VSMC
into cell cycle. Caveolae and Src-kinases represent important components of
the pulsatile force-regulated homeostasis and remodeling of the vascular wall.

1836 Glycoxidation of low-density lipoprotein activates
MAPK-ERK/JNK pathways and AP-1 complex

F. De Nigris 1, G. Tajana 1, E. Crimi 2, V. Sica 3, L.O. Lerman 4 , C. Napoli 5.
1University of Salerno, Dept. of Pharmacological Sciences, Salerno, Italy;
2University of Novara, Dept. of Anesthesiology, Novara, Italy; 3II University of
Naples, Clinical Pathology, Naples, Italy; 4Mayo Clinic, Div. of Hypertension,
Rochester, MInnesota, United States of America; 5Naples, Italy

The Maillard’s reaction (glycoxidation) represents a combination of both gly-
cosylation and oxidation damage to proteins. There is now evidence for the
presence of glycoxidized LDL (glc-oxLDL) in human atherosclerotic plaques.
When cells are exposed to oxygen radicals, a plethora of oxidation-sensitive
mechanisms can activate mitogen-activated protein kinase-extracellular regu-
lated kinase (MAPK-ERK) and Jun kinase (JNK). These events could be am-
plified by co-existing glycosylation. The goal of the study was to explore the
mechanisms by which glc-oxLDL modulate MAPK-ERK and JNK activities, and
AP-1 complex in human coronary smooth muscle cells (SMC). The percentage
of MAPK activity induced by glc-oxLDL was about 30%, while glcLDL alone in-
duced about 5%. In the presence of PD98059, the MAPK activity for glc-oxLDL
was reduced to 48%. Western blot analysis also revealed a marked increase in
phosphorylated form of c-Jun protein in SMCs after incubation with glcLDL and
glc-oxLDL, compared to the native LDL and oxLDL. Direct measurements of
JNK activity confirmed that glcLDL and glc-oxLDL significantly increased JNK
activity (2.54±2 and 93.1±5 arbitrary units, respectively; mean of n=4 exper-
iments), compared to native and oxLDL (2.0±0.8 and 83±0.5 arbitrary units,
respectively; p< 0.01 for both comparisons). We have also investigated the ef-
fect of these stimuli on the JNK-dependent AP-1 complex. We found a marked
AP-1 activation in the nucleus of cells exposed to glc-oxLDL, when compared
to oxLDL. The AP-1 complex was subjected to dissociation analysis (off rate),
to determine its in vitro DNA stability at the site of AP-1 binding. The AP-1 com-
plex in cells exposed to glc-oxLDL exhibited a slower dissociation with a signif-
icant amount of complex still bound after 10 min, while was almost completely
dissociated within 2 min in oxLDL-treated cells. Thus, the AP-1 complex in glc-
oxLDL-treated cells binds the DNA in a more stable fashion than that achieved
with oxLDL. In oxLDL-treated cells, a supershifted band was observed in the
presence of antibodies against c-Jun, JunB and Fra-1 proteins. In contrast, glc-
oxLDL-treated cells mainly supershifted with c-Jun and Fra-1 antibodies. Thus,
the composition of the AP-1 complex is different in oxLDL and glc-oxLDL. We
demonstrate, for the first time, that glc-oxLDL stimulates MAPK-ERK and JNK,
coupled to activation of the c-Jun and Fra-1 of the AP-1 complex. These data
suggest that glycoxidation may promote atherogenesis and vascular complica-
tions in diabetes mellitus through MAPK-ERK/JNK pathways.
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1837 Lack of insulin receptor substrate (IRS)-2 causes more
progressive neointima formation in response to vessel
injury than lack of IRS-1

T. Kubota 1, M. Moroi 1 , N. Kubota 2, Y. Terauchi 2 , K. Kamata 3, R. Suzuki 2,
K. Tobe 2, T. Kadowaki 2. 1Toho university school of medicine, Third
Department of Internal Medicine, Tokyo, Japan; 2University of Tokyo,
Department of Metabolic Diseases, Tokyo, Japan; 3Hoshi University,
Department of Physiology, Tokyo, Japan

Although insulin resistance is thought to be associated with atherosclerosis
in humans, the mechanism is unknown. Recent reports in mice have shown
that the lack of insulin receptor substrate-1 (IRS-1) results in insulin resistance
without developing diabetes, and the lack of the IRS-2 also results in insulin
resistance, which is subsequently followed by diabetes mellitus. We investi-
gated vascular intima formation in response to injury in insulin-resistant mice
lacking the genes of insulin receptor substrate (IRS) -1 or IRS-2. Methods:
Vascular intima formation was induced by the external vascular cuff model in
IRS-1 deficient (IRS-1-/-) and IRS-2 deficient (IRS-2-/-) mice at both 8 and 20
weeks: a polyethylene tube (ID=0.56mm) placed around a 2-mm segment of
the left femoral artery ensheaths the adventitia but avoids direct intraluminal
injury. Two weeks after cuff placement, cuff-sheathed arteries from wild-type
(WT), IRS-1-/- and IRS-2-/- mice were compared with the volume ratios of in-
tima to media (I/M). Result: At 8 weeks, the IRS-2-/- mice (I/M=60%) showed
much greater neointima formation before developing diabetes than the IRS-1-
/- (I/M=32%, P=0.004) or wild-type mice(I/M=40%, P=0.02). At 20 weeks, the
IRS-1-/- (I/M=68%) and IRS-2-/- mice (I/M=96%) showed much greater neoin-
tima formation than the wild-type mice(I/M=41%, P=0.04 vs. IRS-1-/-, P<0.001
vs. IRS-2-/-) and 20 week models showed much greater neointima formation
than the 8 week models. The IRS-2 protein was detected in wild-type mouse
vessels, but not the IRS-1 protein. The IRS-1-/- and IRS-2-/- mice also exhibited
hyperinsulinemia, hypertriglyceridemia, and hypertension.
Conculusions: These findings collectively suggest that the increased neointima
formation in IRS-2-/- mice at 8 weeks may be a direct consequence of lack of
IRS-2 in the vessels rather than that of multiple risk factors for atherosclerosis.
However, the increased neointima formation in IRS-1-/- and IRS-2-/- mice at
20 weeks can be due to additional effects of multiple risk factors. We therefore
conclude that IRS-2 is more protective against the development of neointima
formation compared with IRS-1 in mouse models of insulin resistance.

1838 Cell-cell contact by cadherins provides an essential
survival signal to migrating smooth muscle cells

E. Koutsouki, CM. Aguilera-Garcia, GB. Sala-Newby, AC. Newby, SJ. George.
University of Bristol, Bristol Heart Institute, Bristol, United Kingdom

Inhibition of vascular smooth muscle cell (VSMC) migration is a potential strat-
egy for reducing intimal thickening during restenosis and vein graft failure. Mi-
grating VSMCs establish cell-cell contacts mediated by cadherins and these
could influence migration. In this study, we examined the effect of disrupting
cadherins contacts on VSMC migration. Human saphenous vein VSMCs were
grown to confluence on coverslips in the presence or absence of collagen type
I and then the cell layer was subjected to wounding. Proliferation was inhibited
by addition of 2mM hydroxyurea to the culture media. The distance of the mi-
grating edge into the wound and the percentage of apoptotic VSMCs by in situ
end labeling in the outermost 100µm were assessed 24 hours after wounding.
Cell-cell contacts were disrupted by addition of 2mM EGTA, which chelates
extracellular calcium required for integrins and cadherins, 200µg/ml cadherin
binding site inhibitory peptide (HAV), 80µg/ml N-cadherin neutralizing antibody
and adenoviral expression of dominant negative N-cadherin. Addition of EGTA
significantly reduced VSMC migration by 90±9% and 86±11% on collagen
and glass respectively (n=4, Student t-test, p<0.05). Migration was restored
by addition of 2mM calcium but not magnesium. Selective inhibition of cadherin
function using the HAV peptide significantly reduced migration by 56±5% and
53±8% on collagen and glass compared to the control peptide (n=3, Student
t-test, p<0.05). Furthermore, inhibition of only N-cadherin function using neu-
tralizing antibodies and adenoviral expression of dominant negative N-cadherin
significantly reduced migration on glass by 33±1% and 40±12% compared
to non-immune immunoglobulin and reporter gene controls, respectively (n=3,
Student t-test, p<0.05). Death of VSMC was significantly increased by inhibi-
tion of cadherin function (EGTA 25±7-fold, HAV peptide 3±1-fold, N-cadherin
antibody 3±1-fold, dominant negative N-cadherin 4±1-fold, n=4, Student t test,
p<0.05). Death was abolished by addition of a caspases inhibitor, illustrating
that caspases-mediated apoptosis is induced by disruption of cadherin cell-cell
contacts. This increase in cell death clearly contributes to reduced migration
of VSMCs. This study indicates that cell-cell adhesion mediated by cadherins,
particularly N-cadherin, is a survival signal for migrating VSMCs. We suggest
disruption of cadherin-mediated cell-cell contacts is a potential strategy for re-
ducing VSMC migration and intimal thickening.

1839 Protein kinase C-δ regulates smooth muscle cell
apoptosis and migration

U. Mayr, M. Mayr, Q. Xu. St George’s Hospital Medical School, Cardiological
Sciences, London, United Kingdom

Purpose: We demonstrated previously that neointima formation in vein grafts
is markedly accelerated in protein kinase C (PKC) delta-knockout mice (Leitges
et al, J Clin Invest, 2001, 108:1505-1512). The aim of the present study is to
elucidate the mechanisms of PKCdelta-enhanced arteriosclerosis.
Methods and Results: We undertook proteomic analysis of vascular smooth
muscle cells (SMCs) from PKCdelta-/- mice. Profound changes in protein pro-
files were observed for mitochondrial enzymes related to energy metabolism
and free radical generation. Functional assays confirmed a decreased pro-
duction of reactive oxygen species in PKCdelta-/- SMCs, which was associ-
ated with resistance to apoptosis induced by cytokine treatment. In contrast,
PKCdelta-/- SMCs rapidly underwent cell death after exposure to sodium ni-
troprusside (SNP), but not to other nitric oxide donors. SNP spontaneously
releases nitric oxide and cyanide, a potent inhibitor of mitochondrial respiratory
chain reactions. Moreover, PKCdelta deficiency was associated with changes
in small heat shock proteins and the cytosolic chaperonin containing the T-
complex polypeptide 1, which assist in the assembly and protection of cy-
toskeletal proteins. Immunofluorescence staining confirmed an abnormal cy-
toskeletal structure in PKCdelta-/- SMCs. Interestingly, platelet-derived growth
factor BB (PDGF-BB)-induced cell migration was significantly diminished in
PKCdelta -/- SMCs. Inhibition of PKCdelta by Rottlerin resulted in altered actin
fiber rearrangement and decreased SMC migration after stimulation by PDGF-
BB.
Conclusion: Taken together, our findings demonstrate that PKCdelta plays an
essential role in SMC apoptosis and migration.

ASSESSING LEFT-VENTRICULAR FUNCTION: NEW
ULTRASOUND METHODS

1841 Agreement among current clinical methods in ejection
fraction quantification: gated single-photon emission
computed tomography, contrast echocardiography and
angiography

Z. Gomez bosch 1, A. Evangelista 2, JM. Guerra 2 , S. Aguade 2, J. Angel 2,
J. Candell 2 , G. Avegliano 2, MT. Gonzalez-Alujas 2 . 1Hospital valle de hebron,
Cardiologia, Barcelona, Spain; 2Hospital Valle de Hebron, Cardiologia,
Barcelona, Spain

Ejection fraction (EF) is a fundamental parameter in management and progno-
sis of heart diseases. The agreement among new methods currently used in
clinical practice for EF quantification has not been fully established. To this end
we compared EF determined by echocardiography, radionuclide study and con-
trsat angiography at an interval < 4 hours in 37 consecutive patients (62±11
y) with good image quality in echo; 29 patients had ischaemic heart disease, 3
dilated cardiomyopathy, 3 aortic valve disease and 2 no heart disease.
Harmonic imaging (HAR) and contrast echocardiography (CON) with per-
formed by Gated-SPECT (G-S). Both techniques were compared with angio-
graphic ventriculography (ANG). EF values by ANG ranged from 19-80%.
Results: Correlations among non-invasive methods and ANG were good: HAR
(r=0.75), CON (r=0.86)and G-S (0.74). HAR and CON sightly underestimated
ANG (-5.2±10.9% and -4.4±8.4%, respectively); G-S significantly underesti-
mated ANG (-15.8±11.4%). Taking into account EF ranges: <35%, 35-50%
and >50%, the Kappa indices obtained with ANG were: HAR=0.55, CON=0.64
and G-S=0.12. The percentage of cases in wich differences <10% were:
HAR=62%, CON=73%, G-S=23%.
Conclusions: Ejection fraction quantification by contrast echocardiography
presents better agreement with angiography than harmonic imaging or Gated-
SPECT. Gated -SPECT underestimates significantly the ejection fraction.
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1842 Ventricular-arterial interaction in diastolic heart failure:
relationship of arterial compliance with cardiac
function, haemodynamics and workload

PM. Mottram, BA. Haluska, R. Leano, L. Short, TH. Marwick. Princess
Alexandra Hospital, University Department of Medicine, Brisbane, Australia

Background: Arterial stiffness is thought to contribute to left ventricular
(LV) dysfunction in diastolic heart failure (DHF). Using sensitive quantitative
echocardiographic techniques, we examined the significance of ventricular-
arterial interaction in hypertensive heart disease.
Methods: Ninety-six subjects (57 women, age 57±8y) were prospectively re-
cruited in 3 groups: 39 hypertensive pts with DHF (symptoms of HF, no angina,
LV ejection fraction>50%, diastolic dysfunction); 42 hypertensive pts with nor-
mal diastolic function (HT-NF); 15 normotensive controls. All underwent echo-
cardiography for transmitral and pulmonary venous Doppler, tissue Doppler for
systolic (Sa) and early (Ea) and late (Aa) diastolic velocities at septal and lateral
mitral annulus, flow propagation velocity (Vp), and measurement of systemic
arterial compliance (SAC). A subgroup (59pts) underwent maximal exercise
treadmill testing (Bruce protocol).
Results: Of 39 pts with DHF, 30 had impaired relaxation, 9 pseudonor-
mal filling. SAC was highest in controls (1.318±0.576 ml/mmHg), and be-
came progressively lower in pts with HT-NF (1.045±0.347), impaired relaxation
(0.911±0.408), and pseudonormal filling (0.797±0.447, p=0.008 by ANOVA).
In DHF pts, SAC correlated negatively with age, systolic BP and filling pres-
sures approximated by lateral E/Ea ratio, and positively with myocardial sys-
tolic and diastolic function (Table). Analysis of all pts with HT revealed similar
results; in addition there were significant positive associations of SAC with Vp
and exercise capacity, and negative associations with LV systolic wall stress,
pulmonary venous atrial reversal velocity, E/Vp ratio and BNP in these pts.

r p

Age -0.40 0.01
Systolic BP -0.70 <0.01
Septal Sa 0.41 0.01
Lateral Ea 0.46 0.004
E/Ea ratio -0.44 0.005

Conclusions: Progression to hypertensive heart disease is associated with
increased arterial stiffness. Arterial compliance is a determinant of myocardial
function and filling pressures in DHF.

1843 Exercise capacity and cardiac function assessed by
tissue Doppler imaging in chronic heart failure

KKA. Witte 1, NP. Nikitin 2, R. DeSilva 2, JGF. Cleland 2, AL. Clark 2. 1Hull,
United Kingdom; 2University of Hull, Academic Department of Cardiology,
Hull, United Kingdom

Introduction-Chronic heart failure (CHF) causes reduced exercise tolerance.
The reasons underlying impaired exercise capacity remain unclear. Conven-
tional echocardiographic measures of resting ventricular function correlate
poorly with exercise capacity. We examined the relation between longitudinal
left ventricular function assessed by Tissue Doppler imaging (TDi) and exer-
cise capacity in heart failure patients and controls.
Methods-We investigated 153 patients with chronic heart failure and 87 age
and sex matched controls using echocardiography to measure conventional
indices of left ventricular (LV) systolic function. We also used tissue Doppler
imaging (TDi) to assess LV and right ventricular (RV) longitudinal function by
measuring mitral during the cardiac cycle in six mitral annular positions, which
were then averaged and lateral tricuspid annular velocities. Velocities mea-
sured at each point were the systolic peak (Sm) and the diastolic troughs
of Am and Em corresponding to passive LV filling and LV filling due to atrial
contraction respectively. Each patient also underwent treadmill exercise testing
with metabolic gas exchange to derive peak oxygen consumption (pVO2) and
the slope of the relationship between ventilation and carbon dioxide production
(VE/VCO2 slope).
Results- LV and RV TDi velocities were significantly greater in controls than
patients. LV ejection fraction (LVEF) correlated with Sm (r=0.30, p=0.0005), but
not with Em, Am or the Em/Am ratio. There were no significant differences be-
tween NYHA classes for any of the TDi variables. RV indices were not related to
exercise capacity. Systolic and diastolic TDi values correlated more closely with
pVO2 than LVEF (r=0.21, p<0.02); S2 (r=0.35, p<0.0001), Em (0.20, p<0.05),
Am (r=0.23, p<0.02). The Em/Am ratio did not correlate with pVO2. In multiple
regression with Sm, Em, Am and Em/Am ratio, Sm was the only LV TDi variable
to predict exercise capacity independently (p<0.05).
Conclusions- Exercise capacity and symptoms are poorly related to conven-
tional measures of central cardiac function but more closely related to indexes
of longitudinal left ventricular function as assessed by TDi.

1844 Echocardiographic screening for heart failure must
analyse left-ventricular longitudinal function.
Comparison versus brain natriuretic peptide

D. Vinereanu 1 , P. Lim 1, E. Nicolaides 1, MP. Frenneaux 1 , M. Cinteza 2,
AG. Fraser 1 . 1Wales Heart Research Institute, Cardiff, United Kingdom;
2University and Emergency Hospital, Cardiology, Bucharest, Romania

Echocardiographic screening for LV dysfunction is still based on the assess-
ment of ejection fraction (EF). Compared against biochemical markers such as
brain natriuretic peptide (BNP), however, EF performs suboptimally. Assess-
ment of longitudinal (subendocardial) LV function is a more sensitive marker of
early changes in systolic function caused by ageing or subclinical disease, and
therefore we investigated its diagnostic potential in suspected heart failure, in
a comparison against BNP.
Methods: 50 subjects (65±12 yrs) were examined by echocardiography;
plasma BNP was measured by fluorescence immunoassay. Global systolic
function was assessed from EF (Simpson’s rule), and global diastolic function
from the transmitral flow propagation velocity (colour M-mode). Digital image
loops of tissue Doppler were analysed off-line. Radial function was assessed
from the velocities of the posterior wall (parasternal view), and longitudinal func-
tion as the mean velocity of 4 basal segments (apical views).
Results: Global EF correlated with BNP (r=-0.47), as did global diastolic
function (r=-0.55), and radial systolic function (r=-0.61) (all Spearman’s, and
p<0.01). The echo parameter that correlated best with BNP, however, was LV
longitudinal function (r=-0.77, p<0.001) (graph). By stepwise multiple regres-
sion analysis, BNP was also predicted by longitudinal systolic velocity, in asso-
ciation with LV mass index (r=0.78, r2=0.60, p<0.001). Sensitivity and speci-
ficity of LV longitudinal function to diagnose subclinical heart failure (BNP>100
pg/ml) were 88% and 91%, respectively.

BNP vs longitudinal velocities.

Conclusion: Echo diagnosis of subclinical LV dysfunction or suspected heart
failure, especially in patients with normal radial systolic function, must include
assessment of longitudinal systolic function.
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1845 Cardiac function by strain imaging: key to the
increased performance capacities of endurance trained
athletes

P. Claessens 1, C. Claessens 2, M. Claessens 3, M. Claessens 4,
J. Claessens 5. 1Hospital Sint Jan Brugge, Cardiology, Antwerp; 2Internal
Medicine, 3Urology, Academic Hospital Gasthuisberg, Leuven; 4Rubenslei,
Outpatients’ Cardiological Clinic, Antwerp; 5Eeuwfeestkliniek, Cardiology,
Antwerp, Belgium

Background: To increase the performance capacity of a triathlete (Tri), a vari-
ety adaptations are necessary. The heart is the central and the most important
limiting factor. The structural heart adaptations in Tri have important repercus-
sion on cardiac function. The left ventricular diastole shows specific character-
istics that determine the performance capacity.
Methods: 40 male Tri were compared with 31 active male controls and with 112
patients with ischemic heart disease. All subjects underwent tissue doppler and
strain imaging.
Results: The late diastolic filling period in Tri has specific characteristics. Tis-
sue imaging demonstrated in Tri specific characteristics of both the late passive
diastolic filling period and the early active diastolic relaxation period. Extremely
striking were the significant differences between the three groups concerning
the strain values at the basal and the mid septum in the longitudinal axis by
aortic valve closure and by mitral valve opening. Fascinating were the values
of the enddiastolic strain by the end of the a-wave: negative in Tri, near zero in
normal controls and marked positive in coronary patients (figure).

Conclusions: The marked negative enddiastolic strain in Tri can be explained
by an increased muscular tone after a rapid and almost complete early dias-
tolic filling of the left ventricle. This increased muscular tone is caused by an
increase in the sarcomere length and by an increase in the number of actin-
myosin crossbridge interactions. These specific systolic and especially super-
normal diastolic properties of the left ventricle with an increased diastolic re-
serve, enhance the aerobic capacities, resulting in an increased performance
capacity.

1846 Assessment of left-ventricular volumes and function
using high-resolution transthoracic real-time
three-dimensional echocardiography: comparison of
semi-automatic border detection with manual contour
tracing

HP. Kühl 1, D. Rulands 2, M. Schreckenberg 3 , A. Januschke 2 ,
G. Schummers 3, P. Hanrath 2 , A. Franke 2. 1University Hospital, Medical Clinic
I, Aachen, Germany; 2University Hospital, Medical Clinic I, Aachen, Germany;
3TomTec Imaging Systems, Unterschleißheim, Germany

A new real-time (rt) three-dimensional echocardiography (3DE) system has
been introduced allowing acquisition of rt-3DE data sets with improved image
quality and high spatial resolution. Additionally, a novel semi-automatic con-
tour detection algorithm has been developed allowing for quantitation of left
ventricular (LV) volumes with only minimal interaction by the investigator. The
aim of the present study was to compare end-diastolic (EDV) and end-systolic
volumes (ESV) and ejection fraction (EF) determined by the semi-automatic
border tracking algorithm with results obtained by manual tracing in data sets
acquired with high-resolution rt-3DE.
Methods: In twenty patients with and without heart disease rt-3DE (Sonos
5500, Philips Medical Syst., Andover, MA) was performed from an apical win-
dow using a novel matrix transducer (Live 3D, Philips). The system allows ac-
quiring of a pyramidal volume (sector width ∼90°x90°) in a short breath-hold of
6-8 seconds duration with ECG triggering. Data sets were transferred to a work-
station for off-line data analysis. The semi-automatic border detection algorithm
(4D analysis 1.1, TomTec Imaging Syst., Unterschleißheim, Germany) obviates
the need for manual border tracing. After initiation of the model with place-
ment of an ellipse within the cavity of the left ventricle at end-systole and end-
diastole, contours are detected automatically using Finit Impulse Response and
Thin-Plate-Splines. Two observers independently analyzed the data, one ob-

server using the semiautomatic method and the other using manual contour
tracing (LV analysis, TomTec).
Results are given in the table.

Semi-automatic Manual r Mean difference

EDV (ml) 155±119 ml 159±120 ml 0.99 -4±5 ml
ESV (ml) 88±114 ml 89±111 ml 0.99 -1±8 ml
EF (%) 54±16% 54±16% 0.98 0±3%

Results for volumes and function determined by the semi-automatic method and by manual
contour tracing.

Conclusion: The semi-automatic border detection method allows accurate as-
sessment of LV volumes and function compared with manual border tracing
performed by an independent observer in data sets acquired with rt-3DE. Fur-
ther validation of the method using an independent reference standard is war-
ranted.

EPIDEMIOLOGIC ASPECTS OF HYPERTENSION

1847 The incidence rate and the determinants of subsequent
development of hypertension in normotensive
screened subjects in Okinawa, Japan

T. Inoue 1, C. Iseki 1, K. Nagahama 1 , Y. Ohya 1, K. Iseki 2, K. Kinjo 3,
S. Takishita 1. 1University of The Ryukyus, 3rd. Dep. Ine. Med, Nishihara,
Japan; 2University Hospital of The Ryukyus, Dialysis Unit, Nishihara, Japan;
3Oghma, Haebaru, Japan

Hypertension is an important risk factor of cardiovascular disease and a pre-
vention of development of hypertension is an essential public issue. The aim
of the present study is to evaluate the incidence rate and the determinants of
subsequent development of hypertension in normotensive screened subjects
in Okinawa, Japan. Subjects were the participants of one-day clinic both 1997
and 2000 held by Okinawa General Health Maintenance Association. Those
who were treated as hypertension or receiving medications for heart disease
were excluded. In total, 4407 normotensive subjects (2916 men, 1554 women,
from 18 to 89 years of age) were studied. These subjects were classified as op-
timum (systolic <120 mmHg and diastolic <80 mm Hg, n=2402), normal (sys-
tolic 120-129 mm Hg and diastolic 80-84 mmHg, n=1268), high normal (sys-
tolic 130-139 mmHg or diastolic 85-89 mmHg, n=800) according WHO-ISH BP
classification of blood pressure. The incidence rate of subsequent development
of hypertension was 1.6% subjects with optimum BP, 6.9% with normal BP,
and 19.1% with high normal BP. The relative risk of subsequent development
of hypertension was elevated in relation to their initial BP levels. The relative
risk (95% CI) of subsequent development of hypertension was 4.28 (2.89-6.33)
subjects with normal BP, and 12.69 (8.70-18.50) subjects with high normal BP
compared with optimum BP as the reference. The odds ratios (OR) and 95%
confidence intervals (95% CI) of the determinants of subsequent development
of hypertension were age (OR: 1.02, 95% CI: 1.00-1.03), obesity (OR: 1.35,
95% CI: 1.04-1.74), proteinuria (OR: 1.52, 95% CI: 1.09-2.12) and weight gain
(OR: 1.08, 95% CI 1.01-1.15). However, sex, hyperlipidemia, diabetes mellitus
and current smoking were not statistically significant. In conclusion, the inci-
dence rate of subsequent development of hypertension subjects with normal
BP or high normal BP was significantly higher than those with optimal BP. Our
data also suggest that intervention may be needed even if the subjects were
normotensive. Weight control, especially the correction of obesity may be the
most important factor for prevention of hypertension. Moreover, subjects with
proteinuria should be carefully followed.
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1848 Prevalence of clinically recognized hypertension and
dyslipidaemia in the United Kingdom

T M. MacDonald 1 , S. Morant 2 , D. Pettitt 3. 1University of Dundee, Medicines
Monitoring Unit, Dundee, United Kingdom; 2Cygnus Biostatistics Ltd,
Aylesbury, United Kingdom; 3Pfizer Inc, Outcomes Research, New York,
United States of America

Aim: To estimate the prevalence of recognised, clinically relevant hypertension
(HT) and dyslipidaemia (DL) in a UK primary care setting. Method: Using the
General Practice Research Database (GPRD) for the years 1997 to 2001, we
identified patients with recognized HT (with a clinical diagnosis of HT or blood
pressure above 140/90 mmHg averaged over 3 successive occasions, or who
were treated for HT,recognized DL (with a clinical diagnosis, a total cholesterol
above 6.2mmol/L or who were treated for DL), or were medically monitored (ie
blood pressure or lipid tests) for either condition. We compared the observed
rates with rates reported by the 1998 Health Survey of England(HSE). Results
were examined for time trends.
Results: Table 1 shows the prevalence of recognised HT and DL in the pop-
ulation aged 40+ years in 1998 (HSE rates in parentheses). About half of the
HT+ men and one quarter of the HT+ women in this age group were undi-
agnosed, and 84% of DL+ women and 65% of DL+ men were undiagnosed.
The prevalence of recognised HT/DL comorbidity was 5% in men and 4% in
women. The prevalence of recognised DL in patients with recognised HT was
16% in men and 12% in women. Monitoring rates for HT changed little over the
period 1997-2001, so the rates of undiagnosed HT in 2001 probably remained
similar to those in 1998. Monitoring rates for DL increased in patients with rec-
ognized HT, but not in other patients. In 2001, the prevalence of recognized DL
in patients aged 40+ was 9% in women and 10% in men, and for patients with
recognised HT it was 25% in men and 19% in women.

Table 1

Men (N=529,565) Women (N=600,115)

HT- HT+ Total HT- HT+ Total

DL- 69.4 23.3 92.7 (77) 63.7 30.4 94.1 (69)
DL+ 2.7 4.6 7.3 (23) 1.8 4.1 5.9 (31)
Total 72.1 27.9 100 65.4 34.6 100

(50) (50) (56) (44)

Prevalence of recognised HT and DL in the population aged 40 years or older in 1998

Conclusions: If the true prevalence of DL has not increased since 1998, these
results suggest that 71% of women and 54% of men with DL were undiagnosed
in 2001, and that a substantial proportion of patients with comorbid HT/DL re-
main undiagnosed.

1849 Left-ventricular hypertrophy increases the risk for
microalbuminuria exclusively in hypertensive subjects

TDJ. Smilde 1, F.W. Asselbergs 1, H.L. Hillege 1, P.E. De Jong 2, W.H. Van
Gilst 1, D.J. Van Veldhuisen 1 on behalf of PREVEND study group. 1University
Hospital Groningen, Cardiology, Groningen, Netherlands; 2University Hospital,
Nephrology, Groningen, Netherlands

Objective: In recent data hypertensives with left ventricular hypertrophy (LVH)
on ECG, were independently associated with microalbuminuria (MA), suggest-
ing cardiac and microvascular damage. Whether LVH is associated with MA
in normotensive subjects is unknown. Therefore, the present study was under-
taken to evaluate the interrelationship between LVH and MA in normotensive
subjects. Furthermore, we investigated whether LVH adds to the risk on MA in
hypertensive subjects.
Methods: In a large population based survey (8040 subjects), standard 12-
lead electrocardiograms (ECG) were recorded, and classified according to the
Minnesota code. LVH on ECG was present in 154 (1.9%) subjects. Mean age
was 49 ± 12.6 years and 51.5% was male. Microalbuminuria was defined as
30-300 mg/24h.
Results: In a multivariate regression analysis, adjusted for gender, age and
atherosclerotic risk markers (obesity, smoking, hypercholesterolemia and C-
reactive protein), hypertension was significantly associated with MA. Interest-
ingly, hypertension in combination with LVH increased the risk for MA. On the
other hand, LVH in normotensive subjects showed no association with MA (see
figure).

Conclusion: No association was observed between LVH and MA in normoten-
sive subject. However, hypertension was related to MA, and in the presence of
LVH this association was even stronger.

1850 Insulin levels, sleep apnea and sympathetic activity in
obesity

K. Karason 1, M. Peltonen 2, L. Sjöström 2. 1Sahlgrenska University Hospital,
Department of Cardiology, Goteborg, Sweden; 2Sahlgrenska University
Hospital, Department of Internal Medicine, Goteborg, Sweden

Studies on sympathetic nervous system activity in obesity have provided con-
flicting results, and both decreased and increased sympathetic activity has
been reported. Furthermore, obese patients have a high prevalence of insulin
resistance and sleep apnea, both having been proposed to influence sympa-
thetic activity. We analyzed the relationships between insulin levels, sleep ap-
nea and sympathetic activity in an obese population.
Data from 4000 obesity patients included in the Swedish Obese Subjects
(SOS) study were analyzed. BMI and sagittal diameter were used as mea-
sures of general and central obesity, respectively. Patients were asked if a fam-
ily member or other person had observed frequent pauses in breathing during
sleep and those who reported a positive history were considered to have sleep
apnea. Twenty-four-hour urinary norepinephrine excretion was used as an es-
timate of sympathetic activity.
BMI, sagittal diameter and insulin levels all correlated with 24-hour nore-
pinephrine excretion (r ranging from 0.18 to 0.28, p<0.001). The mean level of
24-hour norepinephrine excretion was 77 nmol/24 hr (22%) higher in patients
with sleep apnea as compared to those without (95% CI 63-92). In multiple
regression analysis, controlling for age and sex, BMI, sagittal diameter, insulin
levels and the presence of sleep apnea were all independently and positively
associated with 24-hour norepinephrine excretion (p<0.001).
It is concluded that general and central obesity is associated with increased
sympathetic nervous system activity. Furthermore, both the degree of insulin
resistance and the presence or absence of sleep apnea in such patients with
are of importance for the level of sympathetic activity.

1851 Air pollution are related to increase in blood pressure

U. Santos 1, DMA. Giorge 2, PHN. Saldiva 3, LAA. Pereira 4 , ALF. Braga 5,
MA. Bussacos 6, DMT. Zanetta 7, M. Terra-Filho 8. 1Division of Respiratory
Diseases, Heart Institute (InCor), São Paulo, Brazil; 2Heart Institute (InCor),
Hypertension Unit, São Paulo, Brazil; 3Lab of Experimental air Pollution,
Pathology, São Paulo, Brazil; 4Lab of Experimental Air Pollution, Pathology,
São Paulo, Brazil; 5University Santo Amaro Medical School, Environmental
Pediatrics Program, São Paulo, Brazil; 6Fundacentro, Division of Occupation
Health, São Paulo, Brazil; 7SJ Rio Preto Medical School, Epidemiology and
Public Health, São José do Rio Preto, Brazil; 8Heart Institute (InCor), Division
of Respiratory Disease, São Paulo, Brazil

Purpose: Investigating the effects of urban air pollutants on blood pressure
(BP).
Subjects and Methods: 46 male traffic controllers, mean age of 39.2 years (±
6.4), non-smokers and healthy, with at least complete high school education,
working in high traffic avenues in São Paulo City, Brazil. We performed 24-
hour ambulatory blood pressure monitoring, in working days, in three different
periods: August 2000 (winter), January/February 2001 (summer), and August
2001, corresponding to different mean levels of air pollutants exposure. Linear
regression models with generalized estimating equations (GEE) were used to
assess the effect of particulate matter with aerodynamic diameter less than 10
µm (PM10), CO, SO2, NO2, and O3 on 24-hour mean pressure and systolic
and diastolic blood pressures when the workers were awake, controlling for
temperature, humidity, age, and body mass index.
Results: Excepting O3, all pollutants were high in winter and were positively
associated with changes in blood pressure. An interquartile range increase of
PM10 (33.6 mg/m3) was associated with increases of 6.0 mm Hg (95% CI: 4.1
- 8.0), 3.4 mm Hg (95% CI: 2.0 - 4.7), and 3.7 mm Hg (95% CI: 2.4 - 5.0) on
systolic, diastolic, and 24-hour mean blood pressures, respectively.
Discussion: This result is similar to those observed by other authors. However,
in the present study, estimates were done using a 24-hour blood pressure mon-
itoring, device that gave more accuracy to the results.
Conclusions: The results showed that blood pressure levels are direct related
to air pollution levels, even after controlling for temperature, age, humidity, and
body mass index, in a healthy group of workers.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



354 Epidemiologic aspects of hypertension / Is there a heart behind a stroke?

1852 Increased dietary sodium intake correlates to
left-ventricular hypertrophy and geometry and
microalbuminuria in arterial hypertension

G.P. Vyssoulis 1, A.G. Marinakis 1, E.A. Karpanou 1 , C.K. Stavrotheodoros 1 ,
S.V. Brili 1, D.V. Cokkinos 2, P.K. Toutouzas 3. 1Onassis Cardiac Surgery
Center, Cardiology, Athens, Greece; 2Onassis Cardiac Surgery Center, 1st
Cardiology Dept., Athens, Greece; 3University of Athens, Athens, Greece

Introduction: Left ventricular hypertrophy (LVH) and geometry reflecting my-
ocardial involvement and microalbuminuria (MARB) reflecting microvascular
damage are strong, independent risk factors for cardiovascular disease in ar-
terial hypertension. Their relationship with dietary sodium intake has not been
adequatly examined.
Methods: The study comprised 3710 consecutive, non diabetic patients, with
uncomplicated, untreated, mild - moderate essential hypertension. Sodium was
measured in 24hour urine collection (Na24). The patients were classified in
Na24 quartiles. a) Left ventricular mass index (LVMI) and geometry were calcu-
lated after echo evaluation. b)Microalbumin, a-1 microglobulin, sodium (Na24)
and the microalbumin/creatinine ratio (ACR) were measured in 24hour urine
collection.
Results: a) Gradual increase of LVMI (F=51.4, p<0.00001) was found in the
quartiles, while the incidence of LVH also increased in parallel to the quartiles
(42 to 56%, p<0.00001). Moreover, normal geometry and concentric remodel-
ing incidence was inversely related to Na24 quartiles while the incidence of ec-
centic hypertrophy increased in parallel to the quartiles. Gradual Na24 increase
was demonstrated for LVMI quartiles. (F=42.1 p<0.00001). b) Gradual increase
of microalbumin (F=23 p<0.00001), a-1 microglobulin(F=8.7 p=0.0003) and
ACR(F=258 p<0.00001) was found in the quartiles, while the incidence of mi-
croalbuminuria, a-1 microglobulinuria, and ACR>30 also increased in parallel
to the quartiles/(from 40 to 50%, from 25 to 38% and from 29 to 43%, respec-
tively). Gradual Na24 increase was demonstrated for ACR quartiles. (F=27.3,
p<0.00001).
Conclusions: Increased dietary sodium intake, as indicated by elevated urine
Na24 correlates with LVH/or concentric remodeling and microalbuminuria in
non diabetic hypertensive patients.

IS THERE A HEART BEHIND A STROKE?

1853 Fixed low dose warfarin reduces the risk of stroke after
myocardial infarction

BW. Karlson 1, L. Erhardt 2 , M. Haglid Evander 1, M. Peterson 3, J. Holm 2,
J. Herlitz 1. 1Sahlgrenska University Hospital, Division of Cardiology, Göteborg,
Sweden; 2Malmo University Hospital, Division of Cardiology, Malmo, Sweden;
3Lidkoping Hospital, Medical Department, Lidkoping, Sweden

Background: After an acute myocardial infarction patients are at increased risk
of various cardiovascular complications, of which stroke is one of the most se-
rious and costly. The value of low dose warfarin in reducing such complications
has been under debate. Furthermore, risk factors for stroke during long term
follow-up after myocardial infarction are less well documented in the literature.
Aim: To evaluate the efficacy of a fixed low dose of warfarin in combination
with aspirin after myocardial infarction and, in addition, to identify risk factors
for stroke after myocardial infarction during long term follow-up.
Methods: Patients hospitalized for myocardial infarction were randomized to
fixed dose warfarin 1.25 mg od without INR controls and aspirin 75 mg od or to
aspirin 75 mg od alone.
Events were registered during a mean follow-up of 4.7 years (range 1.7 – 6.7
years). Endpoints were adjudicated blindly using the PROBE design (Prospec-
tive Randomized Open-label Blinded Endpoint Evaluation).
Results: A total of 3.300 patients were randomized in 31 Swedish hospitals,
1.659 to warfarin and aspirin in combination and 1.641 to aspirin alone. Of
these patients 159 (6.0%) suffered a stroke. Addition of fixed low dose warfarin
to aspirin was associated with a lower risk of stroke (RR; 95% Cl 0.39; 0.22-
0.71) compared to aspirin alone. Factors associated with an increased risk of
stroke in the total population were high age (> median 68 years) (3.7; 2.0-6.8),
diabetes mellitus (3.1; 1.7-5.6), previous stroke (3.0; 1.4-6.5) and hypertension
(2.0; 1.2-3.6).
Conclusion: Treatment with fixed low dose warfarin in combination with aspirin
reduced the risk of stroke after myocardial infarction compared to treatment
with aspirin alone. Risk factors associated with an increased risk of stroke were
high age, diabetes mellitus, previous stroke and hypertension.

1854 Magnitude of, and risk factors for, stroke in patients
with acute coronary syndromes. The global registry of
acute coronary events

A. Budaj 1 , K. Flasinska 2, RJ. Goldberg 3, JM. Gore 3, O. Dabbous 3,
F. Spencer 3, P. Kuznetsova 3, KAA. Fox 4 on behalf of the GRACE
Investigators. 1Postgraduate Medical School, 2Grochowski Hospital, Warsaw,
Poland; 3Univ of Massachusetts Medical School, Worcester, United States of
America; 4Royal Infirmary of Edinburgh, Edinburgh, United Kingdom

Background: Risk of stroke may be affected by modern treatment regimens.
The aim of this study was to determine the incidence, risk factors for, and clin-
ical consequences of stroke in a large unselected population of patients with
the full spectrum of acute coronary syndromes (ACS). Methods: GRACE is
a prospective registry enrolling ACS patients from 94 hospitals in 14 coun-
tries. Patients were stratified according to the occurrence of stroke in-hospital.
Results: Data from 20,140 ACS patients were analysed. A total of 218 strokes
occurred: 1.6% in ST-elevation myocardial infarction (STEMI), 1.1% in non-
STEMI, and 0.6% in unstable angina. Particular types of strokes were recorded:
embolic 58.2%, haemorrhagic 23.8%, other 17.9%. Adverse outcomes includ-
ing myocardial infarction, heart failure, cardiogenic shock, cardiac arrest, atrial
fibrillation/flutter, acute renal failure, atrioventricular block, major bleeding and
death were more frequent in patients with stroke. In-hospital mortality in the
stroke vs non-stroke groups was: 28.1% vs 5.2% (OR 7.2, 95% CI 5.5-9.7).
Multivariate logistic regression analysis identified the following risk factors for
stroke (table).

Variable OR 95% CI P-value

CABG 3.1 2.1-4.5 <0.0001
Thrombolytics (t-PA or r-PA) 3.0 2.1-4.2 <0.0001
Prior stroke 1.8 1.2-2.7 <0.004
Chronic use of aspirin 1.5 1.1-2.0 <0.007
Female gender 1.4 1.01-1.7 <0.05
Age (per 10-year increase) 1.03 1.02-1.05 <0.0001

Conclusions: The incidence of stroke varies according to ACS type, being the
highest in STEMI. Embolic stroke occurs most frequently. Stroke in ACS pa-
tients is uncommon but this devastating event is associated with high mortality.
Identification of risk factors for stroke, including iatrogenic, warrants particular
care.

1855 Risk factors for stroke and thromboprophylaxis in atrial
fibrillation. What happens in daily clinical practice?
(The GEFAUR-1 study)

P. Laguna, A. Martín, C. Del Arco, P. Gargantilla on behalf of the GEFAUR-1
investigators. Spanish Society of Emergency Medicine, Scientific Committee,
Madrid, Spain

Background: The indications for stroke prophylaxis in atrial fibrillation (AF) are
detailed in widely available guidelines based on the results of several clinical
trials. However, there is contradictory data concerning the applicability of these
recommendations in daily practice due to differences on patients’ risk profiles
(embolic and haemorragic). Objectives: to determine patients risk profile, the
real prescription of stroke prophylaxis and the applicability of the guidelines
(ACCP, 1998) in a scenario of daily clinical practice. Methods: Prospective ob-
servational study carried out in 12 emergency departments (ED). Data was
collected on clinical-epidemiological variables, risk factors (RF) for stroke, the
prophylaxis prescribed and the reasons for no anticoagulation. Therapeutical
reccomendations were not made. Results: We included 1,178 patients, age
74±12 years, 55.6% older than 75 (28% of them disabled). Hemorrhagic com-
plications of current antithrombotic treatment (ATT) were responsible for the ED
attendance in only 0.8% of the cases and 1.8% of hospital admissions while
embolism was responsible of 3.7% and 10.5% of them. Of patients without
current ATT, 86% had RF for stroke (2 RF 28%, >2 RF 30%), but anticoagu-
lation was only prescribed to 31.8%.In the multivariate analysis its indication
was only associated to paroxysmal AF (OR=3.61; p<0.001) and a heart rate >

100 bpm (OR=1.69; p=0.03),while a negative correlation was obtained with dis-
ability (OR=0.28; p=0.012), current antiplatelet treatment (OR=0.04; p<0.001)
and cardioversion attempt in the ED (OR=0.24; p=0.039). Anticoagulants were
formerly contraindicated in 23%. Reasons argued for not to prescribe antico-
agulants in spite of the presence of RF for stroke were advanced age (12%),
high risk of haemorrhage (28%) or it was not considered indicated by the physi-
cian (24%). Conclusions: Patients with AF attended in the ED have a higher
embolic risk than those included in clinical trials and a similar risk of haemor-
rhage. It suggest that the benefits from acting in accordance with the guidelines
recommendations in ED daily practice would be even greater. In spite of this,
the prescription of anticoagulants is insufficient, fundamentally due to the lack
of knowledge about the indications for prophylaxis and the inappropriate im-
pact of the advanced age of the patients in medical decisions. Given the high
effectiveness of antithrombotic treatment, application of clinical practice guide-
lines in routine practice should be emphasized with the aim of improving the
prognosis and quality of life of these patients.
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1856 Leptin predicts stroke in males, but not in females

S. Soderberg 1 , B. Stegmayr 2, L. Weinehall 3 , G. Hallmans 4, T. Olsson 2.
1Dept of Cardiology, Umeå, Sweden; 2Umeå University Hospital, Dept of
Medicine, Umeå, Sweden; 3Umeå University Hospital, Department of
Epidemiology, Umeå, Sweden; 4Umeå University Hospital, Department of
Nutritional Research, Umeå, Sweden

The adipocyte-derived hormone leptin may be an important link between obe-
sity and cardiovascular disease. In this prospective nested case-referent study,
we tested whether leptin is a risk marker for a first-ever stroke.
Two hundred seventy six cases with first-ever stroke (234 cases with ischemic
and 42 with haemorrhagic stroke) were identified who, prior to the stroke, had
participated in population based health surveys in northern Sweden. Referents
were matched for sex, age, date and type of health survey and geographic
region. Blood pressure (BP), body mass index (BMI), presence of smoking, di-
abetes and hypertension were recorded and cholesterol was analysed. Leptin
was analysed in stored samples. Risk markers for first-ever stroke were anal-
ysed by conditional logistic regression analysis.
The stroke event occurred on average 4.9 years after the initial survey. Sub-
jects with a future stroke were more obese and had higher levels of choles-
terol and fasting glucose and had a higher frequency of diabetes mellitus
and hypertension. Leptin levels were higher in male subjects with a future
stroke (p=0.004). Leptin correlated independently to diastolic blood pressure
(p=0.003) and cholesterol (p=0.01) in men, and to postload glucose (p=0.01).
A high leptin level predicted stroke independently in men (ORQ4=3.16; 95%CI:
1.32-7.61) but not in women. The increased risk was similar for both ischemic
and hemorrhagic stroke. Males with high leptin developed their stroke faster
than males with low levels (p=0.0009) and the time-related effect of leptin was
independent of traditional risk factors. An interaction analysis indicated a posi-
tive interaction between high blood pressure and high leptin in men.
A high leptin level is independently associated with both risk for and time to
a first-ever stroke in men but not in women. Leptin may be a key link in the
development of cardiovascular disease in obesity.

1857 Is anticoagulation required in patients with
unexplained cerebrovascular accident and paroxysmal
junctional tachycardia?

B. brembilla-perrot, H. Blangy, B. Popovic, C. Suty-Selton, M. Nippert,
I. Muhanna, N. Zhou. CHU de Brabois, Cardiologie, Vandoeuvre, France

The purpose of the study was to assess the significance of paroxysmal junc-
tional tachycardia (PJT) in patients studied for unexplained embolic cerebrovas-
cular accidents (CVA). Some of them are related to atrial tachycardia or fibrilla-
tion (AT/AF), but the significance of other arrhythmias remains unknown.
Methods: the population of study consisted of 128 patients, aged 32 to 82
years, who had presented an unexplained CVA unrelated to an overt AT/AF
or a vascular disease; 24 Hour Holter monitoring, 2D and/or transesophageal
echocardiogram and transesophageal or intracardiac electrophysiologic study
were indicated: at baseline, atrial pacing up to 2 nd d AV block and programmed
atrial stimulation using 1 and 2 extrastimuli delivered on 2 CL’s (600, 400 ms)
were performed and if necessary were repeated after infusion of 20- 30 µg of
Isoproterenol.
Results: 1) salvos of atrial premature beats (APB) were noted in 38 patients; 2)
there was no thrombi in left atrium, but underlying heart disease was present in
18 patients (hypertrophic cardiomyopathy 3, moderate aortic valvular disease
2, aneurysm of atrial septum 2, ischemic heart diseas 6, dilated cardiomyopa-
thy 5); 3) electrophysiologic study remained negative in 74 patients (58%); sus-
tained (>1 min) AF/AT was induced in 27 patients (21%); 12 of them had an
underlying heart disease and 7 had salvos of APB’s on Holter monitoring; PJT
was induced in 17 patients (13%) (atrioventricular nodal reentrant tachycardia
15, reentrant tachycardia in a concealed accessory pathway 2; in 2 patients
with inducible PJT, PJT degenerated into AF; all, but two were older than 65
years; none of the patients had an underlying heart disease, but 5 of them had
salvos of APB’s on Holter monitoring. During the follow-up, 4 patients with in-
ducible AT/AF developed later spontaneous AF; 1 patient without inducible SVT
had repeated strokes, but remained sinusal; 4 patients with inducible AVNRT
had frequent tachycardias, requiring RF ablation of the reentrant circuit. 1 of
them dead from a new CVA after anticoagulation was stopped; 3 patients de-
veloped documented AF.
Conclusion: in 13% of patients with unexplained stroke, paroxysmal junctional
tachycardia was the only possible cause for the embolic event; the relation-
ships between PJT and AF were previously reported; therefore these patients
required anticoagulation even after the curative treatment of PJT by catheter
ablation of the reentrant circuit.

1858 Realtime three-dimensional contrast echocardiography
improves interatrial shunt localisation

RS. Von Bardeleben 1, R. Schnabel 1 , M. Ries 1, S. Mohr-Kahaly 2 .
1Johannes-Gutenberg-Universität, II. Medizinische Klinik, Mainz, Germany;
2Inst. Cardiology, Wiesbaden, Germany

Purpose: The aim of the study was to assess the differences in diagnostic
quality of transthoracic echocardiography in postinterventional interatrial oc-
cluder control using contrast in realtime three-dimensional echocardiography
versus standard 2D views.
Methods: In a total patient population of 152 patients after percutaneous inter-
ventional closure of patent foramen ovale (PFO) with or without atrial septal
aneurysm (ASA) was performed with Amplatzer and STARFlex devices. All
patients had a history of ischemic stroke or transient ischemic attack (TIA)
and a documented right-to-left shunt (RLS) in transesophageal echocardiogra-
phy(TEE), which was also used during the interventional closure procedure.
Follow-up consisted of contrast transthoracic echocardiography after one day,
one, three and twelve months after the intervention with one TEE procedure.
Starting in 2002 realtime 3D contrast studies were used to control both locali-
sation of the device in the fossa ovalis and of potential residual shunts. Image
aquisition and analysis were performed realtime within only 5 to 7 seconds in-
cluding valsalva pressure tests on a Sonos 7500 3D echo scanner and on a 3D
workstation (TomTec Imaging Systems).
Results: The devices were placed correctly in all patients. Residual shunts
could be demonstrated during the first three months after PFO closure affecting
more STARFlex than Amplatzer devices. Sensitivity of very small residual shunt
detection with few bubbles was higher in 2 D echocardiography but exact shunt
localisation was possible in realtime 3D echo demonstrating a main localisation
at the valvular and anterior rim of the occluder. Most of the residual shunts could
only be detected on valsalva tests which were possible in the new realtime 3D
procedure but excluding conventional 3D recontructional approaches.
Conclusions: Realtime 3D contrast echocardiography is able to control size,
localisation and function of interatrial closure devices giving instantaneous ad-
ditional shunt information.

NUCLEAR IMAGING: EVOLVING ROLE IN DIAGNOSIS
AND PROGNOSIS

1859 Life-threatening arrhythmias during the follow-up of
patients with idiopathic ventricular fibrillation: impact
of presynaptic sympathetic innervation

M. Paul 1, M. Schäfers 2, O. Schober 2, D. Böcker 1, P. Kies 2, G. Breithardt 1 ,
T. Wichter 1. 1Hospital of the University of Münster, Cardiology and Angiology,
Münster, Germany; 2Hospital of the University of Münster, Nuclear Medicine,
Münster, Germany

Background: Idiopathic ventricular fibrillation (IVF) is a rare cardiac rhythm dis-
order characterised by episodes of ventricular fibrillation (VF) in the absence
of other underlying structural cardiac or known rhythm disease. The only ther-
apeutic option appears to be the implantation of an ICD. So far, little is known
about pathogenetic mechanisms and the relevance of methods for individual
risk stratification in IVF patients. Therefore, we evaluated the impact of 123I-
Meta-Iodo-benzylguanidin scintigraphy (123I-MIBG-SPECT) in 20 patients with
IVF.
Methods: In 20 IVF patients, 13 male and 7 female (mean age 37±13years),
123I-MIBG-SPECT was performed off antiarrhythmic drugs. Images were ac-
quired four hours post injection and analysed for regional 123I-MIBG uptake in
a 33-segment bull’s eye scheme.
Results: An abnormal 123I-MIBG uptake was observed in 13 patients (65%).
During a mean follow-up of 7.2±1.5 years (range 4.9 to 10.5 years), 4 pa-
tients (31%) with an abnormal tracer uptake experienced recurrent episodes
of VF/fast polymorphic ventricular tachycardias after a mean time interval of
2.5±1.6 years. No patient with normal sympathetic innervation succumbed a
second episode of ventricular tachyarrhythmias.
Conclusions: An impairment of adrenergic innervation seems to account for a
higher risk of a recurrent episode of ventricular fibrillation in patients with IVF.
Studies in larger cohorts are required to validate the significance of 123I-MIBG-
SPECT during the long-term follow-up of these patients.
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1860 123I-MIBG dynamic single-photon emission computed
tomography in patients with congestive heart failure

T. Arimoto, Y. Takeishi, A. Fukui, H. Tachibana, N. Nozaki, O. Hirono, J. Nitobe,
I. Kubota. Yamagata University School of Medicine, First Department of
Internal Medicine, Yamagata, Japan

Previously studies have reported that 123I-metaiodobenzylguanidine (123I-
MIBG) is useful for the assessment of severity and prognosis in patients with
congestive heart failure. Purpose: To examine 123I-MIBG kinetics in the early
phase soon after tracer injection, we performed dynamic single photon emis-
sion computed tomography (SPECT) in 34 patients with congestive heart failure
and 10 control subjects. The consecutive 15 images of 2 min-dynamic SPECT
were acquired for 30 min after injection. From 0 to 4 min, a significant amount
of radioactivity existed in the blood pool, thus we calculated washout rate of
123I-MIBG from 4 to 30 min (WR-E).
Results: As the New York Heart Association (NYHA) functional class ad-
vanced, WR-E increased (control, NYHA I, II, and III; -20±7, -45±6, -64±9*,
-93±21**# counts/min, respectively, *p <0.05 vs. control, **p <0.001 vs. con-
trol, and #p <0.02 vs. NYHA I). WR-E was compared with hemodynamic pa-
rameters. WR-E was correlated with conventional WR from 30 min to 4 hr (R =
0.46, p <0.05), and was inversely correlated with mean pulmonary artery pres-
sure (R = 0.49, p <0.02) and pulmonary capillary wedge pressure (R = 0.39, p
<0.05).

123I-MIBG washout from dynamic SPECT.

These data suggest that washout rate of 123I-MIBG in the early phase (4-30
min) reflects cardiac sympathetic nervous disintegrity and is useful to evaluate
the severity of congestive heart failure.

1861 Prognostic value of exercise 99mTc-tetrofosmin
myocardial perfusion single-photon emission
computed tomography for the prediction of cardiac
events

AFL. Schinkel 1, A. Elhendy 1, JJ. Bax 2, RT. Van Domburg 1, M. Bountioukos 1,
B. Krenning 1, JRTC. Roelandt 1, D. Poldermans 1 . 1Erasmus Medical Center
Rotterdam, Cardiology Dept., Rotterdam, Netherlands; 2Leiden University
Medical Center, Cardiology, Leiden, Netherlands

Background: This study assessed the incremental value of exercise 99mTc-
tetrofosmin SPECT for the prediction of cardiac events in patients with known
or suspected coronary artery disease.
Methods: Exercise 99mTc-tetrofosmin SPECT imaging was performed in 655
consecutive patients. Follow-up was successful in 648 (98.9%) patients. Ten
patients underwent early coronary revascularization and were excluded. End
points were cardiac death, nonfatal infarction, and late (>60 days) coronary
revascularization. An abnormal study was defined as the presence of fixed
and/or reversible perfusion defects. A summed stress score (SSS) was derived
to estimate the extent and severity of perfusion defects.
Results: An abnormal scan was detected in 344 (54%) patients. During a mean
follow-up period of 4 ± 1.3 years, 56 (9%) patients died (22 cardiac deaths).
Nonfatal myocardial infarction occurred in 19 (3%) patients, and 89 (14%) pa-
tients underwent late coronary revascularization. An abnormal scan was an
independent predictor of cardiac death (hazard ratio 3.5, CI 1.1-12.2), and pro-
vided incremental information over clinical and exercise test data (Loglikelihood
-133 to -125, P<0.05). The SSS provided incremental prognostic information
over clinical data as well (Loglikelihood -133 to -127, P<0.05) (hazard ratio 1.23

Cardiac events.

(CI 1.10-1.38). An abnormal scan (hazard ratio 3.3 (CI 1.1-12.2)) and the SSS
(hazard ratio 1.25 (CI 1.07-1.45)) were powerful independent predictors of the
combined end point of any cardiac event.
Conclusion: Exercise 99mTc-tetrofosmin myocardial perfusion SPECT pro-
vides information incremental to clinical data, for the prediction of cardiac
events in patients with known or suspected coronary artery disease.

1862 Influence of infarct-zone viability detected by rest
99mTc-sestamibi-gated single-photon emission
computed tomography on left-ventricular end systolic
enlargement after acute myocardial infarction treated
by percutaneous transluminal coronary angioplasty in
the acute phase

J. Lipiecki 1, F. Cachin 2, N. Durel 1, O. De Tauriac 1, D. Mestas 2, J. Maublant 2 ,
J. Ponsonnaille 1. 1G. Montpier 6th floor, Cardiology, Clermont Ferrand 2Jean
Perrin Cancer Center, Nuclear Medicine, Clermont Ferrand, France

Background: The left ventricular (LV) end systolic volume (ESV) is the most
important predictive factor on the long term prognosis in patients (pts) surviving
acute myocardial infarction (MI). Tc-99m-Mibi SPECT is a useful method for
the analysis of the myocardial perfusion and function and can be used for the
detection of myocardial viability.
Aim of the study: To analyse the importance of myocardial viability detected by
rest Tc-99m-Mibi SPECT on the LV volumes evolution in pts treated by PTCA
in the acute phase of MI.
Material and Methods: A series of 29 pts treated successfully by emergency
PTCA were included in this study. All pts had two contrast LV angiography, per-
formed immediately after PTCA and at the 6-month control coronarography.
The global LV ejection fraction (EF), end diastolic and end systolic volumes
were analysed using area-length method. The rest Tc-99m-Mibi was performed
30±15 days after PTCA. The severity of perfusion defect in the territory of MI
was calculated using a quantitative method and expressed in standard devia-
tion (SD). The systolic thickening and wall motion in the corresponding sectors
were analysed with a semi-quantitative method using a 3-point scoring system.
Results: Two groups (Gr) of pts were individualised, based on the individ-
ual evolution of the ESV; Gr I (n=21, 72%) without ESV enlargement (from
25.4±9.7 ml/m2 to 25.1 ±8.9 ml/m2, p=ns), and Gr II (n=8, 28%) with ESV di-
latation (from 32±16.7 ml/m2 to 48.5±16 ml/m2, p<0.01). The perfusion defect
in the territory of MI was -2.3±2.9 SD in Gr I and -6.4±2.8 SD in Gr II (p<0.01).
The scores of wall motion were 1.2±0.6 in Gr I and 0.5±0.5 in Gr II (p<0.01)
and the scores of systolic thickening were 6.4±3.7 and 2.2±2.4 (p<0.05), re-
spectively. With the cut off value of -2.5 SD for tracer uptake in the infarct zone,
the sensibility and specificity of Tc-99m-Mibi SPECT for the prediction of ESV
enlargement are 100% and 62%. When the functional data from gating are
added the sensibility and sensitivity are 87.5% and 85.7%, respectively.
Conclusions: 1) Despite a successful PTCA in the acute phase of MI, the ESV
enlargement at 6 months is observed in 28% of pts. 2) Tc-99m-Mibi Gated
SPECT performed four weeks after the acute phase can predict this enlarge-
ment with a high accuracy.

1863 Impact of viability, ischaemia, scar tissue and
revascularization on outcome after aborted sudden
death

A.E. Borger van der Burg 1, J.J. Bax 1, E. Boersma 2, E.K.J. Pauwels 1,
E.E. Van der Wall 1, M.J. Schalij 1. 1Leiden University Medical Center,
Cardiology Dept., Leiden, Netherlands; 2Erasmus University Rotterdam,
Epidemiology and Statitics, Rotterdam, Netherlands

Background: Survivors of aborted sudden death due to ventricular arrhyth-
mias in the presence of coronary artery disease are at risk for recurrences.
The substrate underlying these arrhythmias is not clear and therefore the re-
lation between ischemia, viability, scar tissue (and revascularization), and the
incidence of ventricular arrhythmias (and sudden death) was studied over a
3-year follow-up period.
Methods and Results: 156 survivors of sudden death underwent stress-
rest perfusion imaging. Patients with ischemic/viable myocardium (n=73) were
revascularized if possible. Final antiarrhythmic therapy was based on the out-
come of electrophysiological testing and/or left ventricular ejection fraction
(LVEF). Implantation of a defibrillator was performed in 112 (72%) patients. Dur-
ing 3-year follow-up, 15 (10%, 1 arrhythmic) patients died and 42 (29%) patients
had recurrent ventricular arrhythmias. Patients with events (death and/or recur-
rence) exhibited more often a severely depressed LVEF (=<30%), more exten-
sive scar tissue and less ischemic/viable myocardium on perfusion imaging and
underwent less frequently revascularization. Multivariate analysis identified ex-
tensive scar tissue and LVEF =<30% as the only predictors of death/recurrent
ventricular arrhythmias.
Conclusion: In patients with aborted sudden death, extensive scar tissue and
severely depressed LVEF are the only predictors of death and/or recurrent ven-
tricular arrhythmias. These patients should be considered for implantation of a
defibrillator.
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1864 Assessment of myocardial perfusion after coronary
stenting and implications of incomplete
revascularization in multivessel coronary disease: role
of gated single-photon emission computed
tomography imaging

J. Maksimovic 1, I. Peovska 2, M. Vavlukis 3, D. Pop Gorceva 4, V. Majstorov 5 .
1Institute for Cardiovascular diseases, Heart failure Department, Skopje;
2Skopje; 3Institute for heart disease, Nuclear Cardiology Laboratory, Clinical
Center Skopje; 4Pathophysiology and Nuclear Medicine, Nuclear Medicine,
Skopje; 5Nuclear Medicine, Institute for Pathophysiology and, Skopje, F.Y.
Rep. of Macedonia

Purpose: The aim of the study was to evaluate myocardial perfusion scintigra-
phy (MPS) findings in patients (pts) with multivessel coronary disease (MVD)
who undergo percutaneous revascularization with coronary stenting, with spe-
cial attention to perfusion and function in the regions of stented vessels vs.
areas of nonrevascularizated myocardium.
Methods: We examined 56 pts (age 56 ± 7) with MVD, who underwent myocar-
dial revascularization with coronary stenting. 34 pts received complete revas-
cularization, (LAD+ RCA 23 pts; LAD+LCx 8 pts; PDA+OM1 3 pts). Tc-99m
sestamibi Gated SPECT was performed using one day rest/stress protocol 6 to
9 months after revascularization. Both rest and stress studies were gated. We
have evaluated left ventricular (LV) volumes, wall thickening (WT), wall motion
(WM) and left ventricular ejection fraction (LVEF) at rest and stress. MPI im-
ages were read using 17-segment analysis with 5 point scoring system (0=nor-
mal; 4=no uptake) for estimation of defect severity. Semiquantitative analysis
was done using summed stress score (SSS), summed rest score (SRS) and
summed differential or reversibility score (SDS), to evaluate the extend of jeop-
ardized myocardium.
Results: After stent implantation MPS was normal in 19 pts with LAD+ RCA
stent, in 7 pts with LAD+ LCx stenting and in 3 pts with PDA+OM1 stenting in
the follow up period. In pts with incomplete revasularization we found inducible
ischemia in 11 pts in anterior and antero-septal wall-LAD; in 7 pts in inferior wall
- RCA region and 4 pts has infero-lateral and lateral wall ischemia. Pts with in-
complete revascularization had average SSS>10 comparing to the group with
complete revascularization (SSS<5), higher prevalence of transit ischemic LV
dilatation (TID), higher lung/heart ratio and lower post stress LVEF (p<0.05).
Eight pts with incomplete revascularization had silent ischemia. Clinical deteri-
oration in form of acute coronary syndromes and heart failure was higher in the
latest group as well (p<0.001).
Conclusions: Myocardial scintigraphy provides significant independent prog-
nostic value in patients with both complete and incomplete revascularization
irespectable of clinical and angiographic findings. It better predict the risk of
cardiac events and it should be used for evaluation of revascularization and
guidance for further management decision.

HEART FUNCTION IN CONGENITAL HEART DISEASE

1865 Closure or conservative management of atrial septal
defects in adults: experiences from 25 years of
follow-up of 325 patients

E.M. Rane 1, G. Forssell 2, T. Ivert 3 , L. Rydén 2. 1Karolinska hospital, Dept of
cardiology, Stockholm, Sweden; 2Karolinska Hospital, Dept of Cardiology,
Stockholm, Sweden; 3Karolinska Hopsital, Dept of Thoracic Surgery,
Stockholm, Sweden

Background: The management strategy for adults with atrial septal defects
(ASD) is still a subject of debate. One available approach is the conservative,
leaving the defect at least until symptoms or to close it even in the asymp-
tomatic patient. The decision to close is often based on the magnitude of the
shunt with the level pulmonary vs systemic blood flow (Qp:Qs) >1,5-2:1 as a
guideline. A remaining issue is whether closure already at a lower level would
have prognostic benefits in particular when the ASD is detected in adults. This
study reports on mortality in patients (pat) followed up to 50 years.

Material and Methods: 325
consecutive pat (age: 38±14)
referred between 1953-1994
for isolated atrial septal defects
were followed until 2000. Shunt
flow was graded with cardiac
catheterisation. Mortality and
major morbidity was collected
via case records, interviews
and from the Swedish death
registry. ASD related deaths
were defined as arrhythmia,
heart failure, pulmonary hyper-
tension and thromboembolic,

The ASD was surgically closed in 288 (Surg group) and conservatively man-
aged in 37 pat (Cons group).

Results: The mean follow-up period was 26±12 years (range: 0-50). The two
groups had a similar age distribution. Average Qp:Qs was 3.3±1.2 for the Surg
group and 2.2±0.7 for the Cons group (p<0.001). Nineteen (51%) pat in the
Cons group died compared to 83 (29%) in the Surg group (p<0.01). Survival
curves are presented in the figure. Reasons for mortality were ASD-related in
32% in the Cons group and 14% in the Surg group.
Conclusion: The conservative ASD-management was related to higher long-
term mortality than the surgical although the latter was chosen in pat with the
largest shunts. This support the closure even of small ASD’s in the adult pat.

1866 Evaluation of regional longitudinal and radial function
in patients with congenital aortic regurgitation: an IBS,
strain and strain rate imaging study

G. Di Salvo, G. Pacileo, M. Verrengia, A. Rea, F. Dello Vicario, R. Iadicola,
R. Mocerino, R. Calabrò. Second University of Naples, Department of
Cardiology, Naples, Italy

Background: To recognise the exact timing for cardiac surgery in asymp-
tomatic patients with congenital aortic regurgitation (CAR) represents still a
challenge. Indeed, if the operation is deferred until patients become symp-
tomatic there is a very high risk of irreversible left ventricular (LV) dysfunction.
A more sensitive, non-invasive, quantitative approach could be crucial in the
management of those patients. The conventional echocardiographic assess-
ment of LV function, a non-quantitative, subjective and experience dependent
evaluation, showed a very low predictive value in defining the time to surgery
in CAR patients. Integrated Backscatter (IBS) as well as ultrasonic Strain (S)
(%) and Strain Rate (SR) (1/s) imaging, are new echocardiographic technique
which allow us to asses textural properties and regional deformation properties,
respectively.
Aim: To define the ability of these non-invasive techniques to unmask subtle
functional abnormalities in asymthomatic patients with CAR.
Methods: We studied 13 patients (age 18±6 yrs) with moderate to severe iso-
lated CAR by standard grey-scale echocardiographic indices, IBS and S/SR
imaging, comparing data to those of age and BSA matched healthy subjects.
Results: Compared to normals CAR patients showed increased LV end dias-
tolic diameter (5.6±0.5 vs 4.2±0.6 cm, p<0.01) and a comparable shortening
fraction (36±5 vs 37±3%, p=NS). Cyclic variation at IBS analysis was reduced
at both septal (9±1.7 vs 10.1±1.6, p<0.05) and posterior wall (7.6±1.4 vs
10.8±1.3, p<0.0001). In addition, S/SR imaging were reduced for both longitu-
dinal (SR: -1.5±0.7 vs –1.9±0.5; S: -21±6 vs -25±5, p<0.05) and radial (SR:
3.1±1.1 vs 3.7±0.9, p<0.05; S: 42±14 vs 55±12, p=0.003) deformation prop-
erties. Radial S was significantly correlated with Jet/LVOT (p=0.04; R=-0.77),
while longitudinal SR was significantly correlated with age (p=0.0031; R=0.77).
Conclusions: In asympthomatic patients with CAR, the use of IBS and S/SR
indices is able to early detect functional abnormalities. Significantly, S/SR in-
dices are related to both duration and degree of aortic regurgitation.

1867 Pulmonary blood flow pattern in patients with fontan
circulation depicted by cine magnetic resonance
imaging

A. Hager 1, S. Fratz 2, J. Hess 2, M. Schwaiger 3, H. Stern 2. 1Deutsches
Herzzentrum München, TUM, Pediatric Cardiology, München; 2Deutsches
Herzzentrum München, TUM, Pediatric Cardiology, München; 3Klinikum
rechts der Isar, TUM, Nuclear Medicine, München, Germany

Background: After palliation of univentricular heart with a Fontan modification
there is no subpulmonary ventricle modifying pulmonary blood flow. The aim
of the study was to test the influence of cardiac cycle on pulmonary blood flow
pattern in those patients and to compare it with that in normal subjects.
Patients and Methods: Blood flow pattern was investigated with cine MRI in
the left pulmonary artery of 18 patients (20.6 ± 7.4 years old, 7 females) with
Fontan circulation (4 RA-RV connections, 9 RA-PA connections, 5 TCPC) and
compared with that in the superior caval vein and main pulmonary artery of
12 healthy volunteers (26.3 ± 6.0 years old, 10 females). Measurements were
sampled over a period of about 2 minutes to distinguish respiratory effects.
Blood flow pattern was depicted by interpolating the variable number of mea-
sured phases to 100 phases and normalizing flow to mean blood flow in that
vessel. Then, average flow pattern could be calculated and compared between
the studied groups.
Results: Fontan patients had an almost constant flow pattern in their left pul-
monary artery. There was only a slight flow acceleration at the end of diastole
and, depending on the type of Fontan modification, an even minor one in sys-
tole. This blood flow pattern did not resemble that in the caval vein of healthy
volunteers, where a clear systolic flow peak and an only small flow acceleration
in the beginning of the diastole was depicted. Nor it resembled that in the nor-
mal pulmonary artery, where blood flow is almost confined to a single systolic
peak.
Conclusion: Pulmonary blood flow pattern in patients with Fontan circulation
is almost independent from cardiac cycle. Further studies should focus on the
influence of respiration on pulmonary blood flow.
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1868 B-type natriuretic peptide: a strong predictor of
outcome in adult patients with congential heart disease
and pulmonary vascular disease

H. Gabriel, N. Jordanova, R. Rosenhek, J. Bergler, N. Gmeiner, K. Huber,
G. Maurer, H. Baumgartner. university of vienna medical school, cardiology,
vienna, Austria

Background: Elevated neurohormones, in particular B-type natriuretic peptide
(BNP) have been shown to predict outcome in pts with heart failure and in pts
with primary pulmonary hypertension. However, their prognostic value in con-
genital heart disease (CHD) pts with pulmonary hypertension (PHT) remains
insufficiently determined.
Methods: 52 pts (age 37.1±15.8, 30 female) with congenital heart disease and
significant PHT (syst. pressure > 50mmHg; mean±SD 64±23mmHg) were fol-
lowed for 14.4±10.7 months (ventricular septal defect, 22; other shunt lesions,
10; double inlet ventricle, 8; pulmonary atresia 4; tricuspid atresia 2, others 6).
BNP at study entry was 147±199 pg/ml, 26 pts were in NYHA class III/IV, and
14/52 (27%) had abnormal ventricular function (VF). Event-free survival with
events defined as death, transplantation or congestive heart failure (CHF) re-
quiring hospital admission was analyzed with the Kaplan-Meier method for pts.
with BNP < 150pg/ml (group I, N=36) and those with BNP * 150pg/ml (group
II, N=16).
Results: BNP levels were significantly higher in pts with NYHA class III/IV as
compared to I/II (216±245 vs 79 ±104 p<.05) and in pts with abnormal VF as
compared to pts with normal VF (300±244 vs 59±87, p<.0001). During FU 14
events occurred (Sudden Cardiac Death [SCD], 2, transplantation, 2, CHF 10
of whom 8 eventually died). Pts with events had significantly higher BNP levels
(364±248 vs 67±92, p<.0001) but also higher NYHA class (2.9±.5 vs 2.1±.6,
p<.0001) and more frequently abnormal VF (71% vs 24%, p<.005). BNP was
a strong predictor of outcome: event-free survival in group I was 94±4% at 1yr,
94±4% at 2yrs, 94±4% at 3 yrs (1 SCD, 1 transplantation). In contrast event-
free survival was 59±13% at 1yr, 30±14% at 2yrs, 10±10% at 3 yrs in group
II (SCD, 1, tranplant, 1; CHF, 10). Group I and II did not only significantly differ
in BNP (40±41 vs 386±205, p<.0001) but also in NYHA class (2.1±.7 vs 2.8
±.6 p<.005) and presence of abnormal VF (81% vs 17%, p<.0001).
Conclusion: BNP is a strong predictor of outcome in pts with CHD and PHT
providing prognostic information beyond NYHA class and VF. Considering the
difficulties of assessing VF and functional status in pts with complex CHD, BNP
may have major impact on treatment decisions, particularly the optimal timing
of transplantation.

1869 Univentricular heart in adults. Late outcome in patients
with natural survival compared to fontan or
aortopulmonary shunt palliation

M. Mateos 1, JM. Oliver 2, M. Gonzalez-Vasserot 2 , A. Gonzalez 2, A. Aroca 2,
A. Fernandez 2 , JA. Sobrino 2. 1La Paz Hospital, UMQ Cardiologia, Madrid,
Spain; 2La Paz Hospital, Adult Congenital Heart disease Unit, Madrid, Spain

Background: Comparison of late outcome in univentricular heart patients with
natural survival up to adulthood and patients previously treated by atrio-or-
cavo-pulmonary shunt (CVS) or aorto-pulmonary fistula (APF) has not been
reported.
Methods: Long-term evolution of 69 adults (mean age 27+7 years) with uni-
ventricular heart was analized. CVS repair or definitive APF palliation had been
undergone during childhood in 23 and 19 patients respectively, but 27 patients
had not surgical intervention before adulthood. Primary end point was actu-
arial survival free from surgical intervention during adulthood and secondary
end points were functional class, clinical atrial arrhythmias, cyanosis, need for
medication, and systolic ventricular function.
Results: During adult follow-up, 4 patients died and 15 underwent surgical in-
tervention. Prevalence of primary end point events was 15% in natural survival
patients compared to 26% and 47% in CVS and APF respectively. Actuarial sur-
vival free of surgical intervention at age of 20, 25 and 30 years old was 100%,
95% and 83% in patients with natural survival, 91%, 80% and 70% in patients
with CVS (Log Rank = 4.4; p = 0.034) and 94%, 65% and 54% in patients with
APF (Log Rank = 8.8; p = 0.003). Functional class was worst in APF patients
(p = 0.01) but there was no significant difference between CVS and natural
survival groups. Patients with natural survival had more cyanosis than CVS ra-
paired patients (p = 0.01), but they had less clinical arrhythmias (15% vs 30%
and 26%) thrombotic complications (4% vs 17% and 11%), systolic ventricular
dysfunction (31% vs 52% and 63%) and need for diuretics, anticoagulants, or
antiarryhtmics (26% vs 50% and 53%) than patients with CVS repair or APF
palliation respectively.
Conclusion: Long-term outcome of univentricular heart patients with natural
survival into adulthood compares favorably with that of previous CVS repair or
APF palliation. Surgical intervention during infancy and childhood should be
recommended only to high degree symptomatic patients.

1870 Prognostic value of aortic elasticity on aortic
complications in patients with Marfan syndrome

G.J. Nollen 1, M. Groenink 2, EE. Van der Wall 3, J. Stoker 4, BJM. Mulder 5.
1Academic Medical Center, Cardiology, Amsterdam, Netherlands; 2Academic
Medical Center, Cardiology Dept., Amsterdam, Netherlands; 3Leiden
University Medical Center, Cardiology Dept., Leiden, Netherlands; 4Academic
Medical Center, Radiology Dept., Amsterdam, Netherlands; 5Academic
Medical Center, Cardiology Dept., Amsterdam, Netherlands

Background: In patients with Marfan syndrome prognosis is mainly deter-
mined by progressive dilation of the aortic root, potentially leading to aortic
dissection and rupture. Although the risk of aortic dissection increases with
aortic diameters, dissections may occur in non-dilated aortas. The objective of
this study was to investigate the prognostic value of aortic elasticity on aortic
complications.
Methods: 78 Marfan patients (aged 31±8 years, 46 men and 32 women) un-
derwent MR flow mapping at 4 aortic levels (1: ascending aorta, 2: thoracic
descending aorta, 3: descending aorta at the level of the diaphragm and 4: ab-
dominal descending aorta). Distensibility at each level and flow wave velocity
between levels were calculated. Aortic complications were defined as: mean
aortic diameter increase > 1 mm/year, aortic dissection or death.
Results: After 6±0.5 years of follow-up, 20 of 78 (26%) patients had developed
complications of the aortic root; 1 patient with a type A dissection, 19 patients
with a mean aortic growth > 1mm/year, of which 17 underwent elective aor-
tic root replacement because of an aortic root diameter > 50 mm. In these
20 patients ascending aortic distensibility was significantly lower compared to
uncomplicated patients (2±1 vs. 3±1 10-3 mmHg-1, respectively, p<0.05). In
11 patients complications in the descending aorta had occurred; 1 patient with
a type B dissection and 10 patients with a mean aortic growth > 1 mm/year,
of which 2 patients underwent intervention. In these 11 patients thoracic de-
scending aortic distensibility was significantly lower compared to patients with-
out descending aortic complications (2±1 vs. 4±2 10-3 mmHg-1, respectively,
p<0.05). No significant difference in diameters and flow wave velocity was ob-
served between complicated and uncomplicated patients.
Conclusion: These results suggest that local decreased aortic elasticity has a
strong prognostic value regarding the occurrence of aortic complications.

AORTIC STENOSIS: NEW INSIGHTS FROM
CARDIAC IMAGING

1871 The amount of aortic valve calcification – quantified by
electron beam tomography – impacts the clinical
course of severe aortic valve stenosis

K. Pohle, C. Schlundt, M. Kusus, D. Ropers, G. Wasmeier, JU. Voigt,
WG. Daniel, S. Achenbach. University of Erlangen-Nürnberg, Internal Med.
Dept. II, Erlangen, Germany

In patients with aortic valve stenosis, the presence of severe calcification - as-
sessed by echocardiography - has been identified as a predictor of rapid pro-
gression and poor outcome. The aim of this study was to determine the amount
of aortic valve calcification by electron beam tomography (EBT) in patients with
a symptomatic aortic valve stenosis (SAS) as compared to patients with asymp-
tomatic aortic valve stenosis (AAS).
Methods: In 61 patients (mean age 73.1±10 years, 62% male, 38 SAS and
23 AAS) with severe aortic valve stenosis (valve area < 1,0 cm2 calculated
by echocardiography), EBT was performed. In all data sets the amount of cal-
cification in the aortic valve and in coronary vessels was quantified using a
volumetric score.
Results: The average amount of aortic valve calcification in all patients was
1942±2419 mm3. The calculated aortic valve area was 0.7±0.2 cm2. There
was no significant relation between the ammount of aortic valve calcium and
the aortic valve orifice (r=0.14, p=0.2). Age (68.3±8 vs. 73.1±10 years, p=0.2),
sex (63% vs. 60%male, p=0.2), coronary calcium score (453±533 vs. 433±501
mm3, p=0.1), and aortic valve orifice (0.7±0.3 vs. 0.8±0.3, p=0.1) were not
significantly different between patients with symptomatic and asymptomatic
aortic stenosis. However, the amount of aortic valve calcification was signifi-
cantly higher in patients with SAS than in patients with AAS (2433±2823 vs.
1187±1648, p=0.008). In a multivariate analysis, only the degree of aortic valve
calcification was found to be an indipendent predictor of SAS (p=0.01)
Conclusion: In patients with severe aortic valve stenosis, a statistically sig-
nificant association between the amount of aortic valve calcification and the
presence of symptoms was found. These data support the prognostic value of
aortic valve calcification concerning the clinical course of aortic valve stenosis.
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1872 Ultrasonic tissue characterization by means of cyclic
variation of integrated backscatter in patients with
aortic stenosis

M. Fijalkowski, W. Dubaniewicz, A. Koprowski, A. Rynkiewicz. Medical
Univercity of Gdansk, 1st Department of Cardiology, Gdansk, Poland

Introduction: Cyclic variation of integrated backscatter (CVIBS) has been
shown as useful echocardiographic method able to quantitavly describe func-
tion and structure of myocardium. In many pathological states, including coro-
nary heart disease and dilated cardiomyopathy magnitude of cyclic variation of
integrated backscatter is reduced. There is no data on CVIBS measurement in
patients with pressure overload in aortic stenosis.
Aim: The aim of our study was to determine values of CVIBS among patients
with aortic stenosis and its association with other echocardiographic parame-
ters.
Methods: We have studied 27 (mean age 61 ± 14 years;17 males and 10
females) patients with aortic stenosis admitted to our hospital for invasive diag-
nostic procedure preceding AVR. Two-dimensional integrated backscatter im-
ages of the left ventricle were obtained from standard long axis transthoracic
echocardiographic views. SONOS 5500 (HP Co, Andover, Mass) ultrasonic
imaging system operating in the commercially available Acoustic Densitome-
try acquisition mode was used. Integrated backscatter from digitally acquired
images was measured by placing an elliptic region of interest at the center of
myocardial wall. Values of CVIBS were calculated using Cyclic Variation Anal-
ysis Tool v.1.0 (Laboratory for Ultrasonics, Washington University).
Results: Mean transaortic gradient in study group was 51,9 ± 20,8 mmHg.
Mean value of CVIBS was 3,6 ± 1,7 dB for septum and 3,6 ± 1,8 dB for
posterior wall. We have found a significant negative correlation between left
ventricle mass and mean CVIBS (r = -0,62; p< 0,05). We have also ob-
served significant positive correlation between mean CVIBS and ejection frac-
tion (r=0,41;p<0,05), and negative correlation between mean CVIBS with left
ventricular diastolic diameter (r = -0,48; p<0,05). CVIBS correlated significantly
with relative thickening for septum and posterior wall (r = 0,51 for septum
p<0,05; r = 0,46 for posterior wall p<0,05).
Conclusion: Our results suggest that CVIBS is an addtional echocardiographic
parameter which significantly correlates with other echocardiographic structural
and functional measurements in advanced aortic stenosis.

1873 Valve compliance predicts symptoms during exercise
in aortic stenosis

P. Das, H. Rimington, S. Gallagher, J. Chambers. St. Thomas’ Hospital,
Cardiothoracic Centre, London, United Kingdom

Purpose Aortic valve compliance is the relation of effective orifice area to
transaortic flow. Valve compliance might determine the onset of symptoms bet-
ter than resting measures of aortic stenosis. This study compared valve com-
pliance measured by dobutamine stress echocardiography with resting haemo-
dynamic variables against the end-point of symptoms at low workload during
exercise testing.
Method Doppler echocardiography was performed at rest and during each
stage of a dobutamine stress test in 65 asymptomatic patients with moderate
or severe aortic stenosis (resting continuity effective orifice area < 1.2cm2) and
normal left ventricular systolic function. Each patient also completed a modified
Bruce treadmill exercise test. A positive test was defined by limiting symptoms
at <70% age-predicted maximum workload.
Results At peak dobutamine stress, peak transaortic velocity increased by 1.0
±0.4 m/s and effective orifice area by 0.25 ±0.22 cm2. Valve compliance was
0.23 ±0.10 cm2/100 ml.s-1, and was independent of baseline effective orifice
area. 19 exercise tests were positive and 46 were negative. In the 19 patients
limited by symptoms on exercise testing, valve compliance was significantly
lower (0.19 ±0.09) cm2/100mls-1) than in those who remained asymptomatic
(0.25 ±0.10) cm2/100mls-1, p = 0.03). Effective orifice area at peak stress was
also lower (1.0 ±0.3 vs. 1.2 ±0.4 cm2, p = 0.03), but there were no significant
differences in resting measures of effective orifice area (0.8 ±0.2 vs. 0.9 ±0.2
cm2, p = 0.13), transaortic velocity (3.8 ±0.5 vs. 3.7 ±0.8 m/s, p = 0.7) or mean
pressure drop (35.3 ±19.4 vs. 34.9 ±10.4 mmHg, p = 0.9).
Conclusions Effective orifice area is flow-dependent in patients with moderate
and severe aortic stenosis with preserved left ventricular function. Exertional
symptoms are better predicted by compliance than resting effective orifice area,
mean pressure drop or peak transaortic velocity.

1874 Usefulness of aortic valve resistance in assessment of
haemodynamic severity in aortic stenosis

F. Von Hoch 1, T. Greten 2, E. Von Hodenberg 2 , J. Schümmelfeder 1 ,
J. Brunn 1, F. Gietzen 1, B. Schumacher 1, S. Kerber 1. 1Herz- und
Gefäß-Klinik, Department of Cardiology, Bad Neustadt a.d. Saale, Germany;
2Herzzentrum Lahr/Baden, Department of Cardiology, Lahr, Germany

Background: This prospective study was designed to determine the useful-
ness of aortic valve resistance for the evaluation of aortic stenosis (AS) and
separation of patients with severe aortic stenosis from those with milder dis-
ease.
Methods: In 193 patients (pts) aortic valve area (AVA), mean pressure gradi-
ent (delta pmean), valve resistance (VR), left ventricular function (LVF) and car-
diac output (CO) were determined by transthoracic echocardiography at rest. A
threshold value of valve resistance was identified to seperate patients with truly
critical (AVA < 0.7 cm2) from those with truly non critical aortic stenosis (AVA >

0.8cm2 and delta pmean < 50 mm Hg). The usefulness of this threshold value
for assessing the hemodynamic severity of aortic stenosis was investigated in
the subgroup of pts with aortic valve area ranging from 0.7 to 0.8 cm2.
Results: When severe AS was diagnosed in pts (AVA < 0,7 cm2) valve resis-
tance was determined > 250 dyn s cm-5 (n = 93, mean: 455.8 ± 169.1 dyn s
cm-5) in all but one pt with severe LV dysfunction and low CO. In all pts with AS
classified as mild to moderate (AVA > 0,8 cm2 and delta pmean < 50 mm Hg)
calculated VR was < 250 dyn s cm-5 (n = 43, mean: 158.5 ± 48.2 dyn s cm-5).
Patients with marginal aortic valve area (0.70 - 0.80 cm2) were separated by
this threshold value (table).

VR < 250 dyn s cm-5 VR > 250 dyn s cm-5 p

n 13 30
delta pmean 36.0 ± 8.8 mmHg 53.1 ± 7.8mmHg < 0.001
AVA 0.77 ± 0.04 cm2 0.75 ± 0.04 cm2 ns
CO 5.1 ± 0.8 l/min 5.2 ± 0.7 l/min ns

Separation of pts with valve area between 0.70 cm2 and 0.80 cm2

Conclusion: The identified threshold value of VR = 250 dyn s cm-5 helps to
separate patients with truly critical aortic stenosis from those with moderate
disease even if aortic valve area is marginal und fails to make this separation.

1875 Diagnostic value of dobutamine stress
echocardiography in patients with aortic stenosis with
and without left ventricle hypertrophy and hypertension

E. Plonska, A. Szyszka, JD. Kasprzak, Z. Gasior, M. Lewandowski,
Z. Kornacewicz-Jach, I. Hegedus. Medical University, Szczecin, Poland

Background: Coronary artery disease (CAD) is a frequent finding in patients
with aortic stenosis (AS), particularly in the elderly. Due to concomitant left
ventricle hypertrophy (LVH) ECG exercise test has well known limitations in
this population. Dobutamine stress echo (DE) is potentially more objective non-
invasive test helping to decide about indications for coronary angiography. How-
ever little is known about accuracy of DE in patient with AS and LVH.
Aim: Assessment of accuracy of DE in patients with AS and analysis of influ-
ence of concomitant LVH and hypertension on DE results.
Material and Methods: Study group consisted of 162 patients in the age of
18-81 years (mean 59±13), with moderate AS, without other valvulopathies
and without contraindications to DE. Clinical data and detailed echocardio-
graphic examination at rest and during DE was performed. Standard DE proto-
col (max 40mcg/kg/min) as well as termination and interpretation criteria were
used. Based on the value of left ventricle mass index, patients were divided
into groups with and without LVH (LVH+ and LVH-). According to WHO criteria
they were also divided to groups with and without hypertension (HT+ and HT-).
Coronary angiography was considered positive if at lease one stenosis >50%
was found.
Wyniki Comparison of LVH+ and LVH- groups revealed that: sensitivity (80,6%
vs. 54,5%), specificity (82,9% vs 93,8%), accuracy (81,9% vs 77,8%), posi-
tive predictive value (78,1% vs 85,7%) and negative predictive value (85% vs.
75%) were not statistically different. Above mentioned parameters were not
statistically different in HT+ and HT- groups. In LVH+ group lower dobutamine
dose (30,0 vs 35,1mcg/kg/min, p<0.05) was required to reach DE termination
criteria. Maximal systolic blood pressure during DE was higher in HT+ group
comparing to HT- group (144 vs 139mmHg, p<0.05).
Conclusions 1. Accuracy of DE in patients with AS, LVH and NT is high. 2. In
patients with AS, accuracy of DE remains high regardless of the presence of
LVH.
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1876 Assessment and monitoring recovery after aortic valve
replacement using tissue Doppler echocardiography: a
6-month follow-up study in elderly

S. Castellanos 1, C. Chrysohoou 2 , D. Aggeli 1, D. Panagiotakos 1,
M. Chlapoutakis 1 , S. Kastellanos 1, S. Zezas 1, C. Stefanadis 1. 1Hippokration
Hospital, University of Athens, Attica, Greece; 2Athens, Greece

Background: Tissue Doppler Echocardiography (TDE) is a reliable new modal-
ity that assists in the objective evaluation of regional right and left ventricular
function. In this work we monitored left (LV) and right (RV) ventricular function
as assessed by TDE, immediately before, and 15 days, 3 and 6 months after
the aortic valve replacement (AVR) in patients with severe aortic stenosis (peak
gradient 91 ± 21).
Methods: During 2002 we enrolled 43 consecutive patients (27 men, 65 ± 12
years old and 16 women, 69 ± 7 years old) who had undergone AVR. TDE
images obtained from the apex, visualizing triscupter and mitral free wall an-
nulus. RV and LV systolic and diastolic velocities were compared immediately
before, as well 15 days, 3 and 6 months after AVR, based on the Analysis of co-
variance for repeated measurements. Mitral and triscupted diastolic velocities
(E, A) were also measured.
Results: Systolic (S) velocity in LV showed a significant increased after AVR
(15d: 11±1 v 3m: 12±2 v 6m: 13±1, p for trend < 0.01), while RV S velocity
showed no statistically significant changes (15d: 11±2 v 3m: 12±1 v 6m: 12±1,
p for trend < 0.1). Both diastolic E velocities in RV and LV increased significantly
from 15 days to 6 months after AVR (15d: 52±3 v 3m: 58±3 v 6m: 58±3, p for
trend < 0.05 and 15d: 5±1 v 3m: 8±2 v 6m: 16±3, p for trend < 0.01). The ratio
E/E(TDI) in LV showed a significant decrease after the AVR (15d: 10±2 v 3m:
9±2 v 6m: 7±2, p for trend < 0.001), while the ratio E/E(TDI) in RV decreased
significantly between pre and post operation (pre: 6±2 v 15d: 0.97±1, p = 0.02),
but remained constant thereafter AVR (3m: 0.86±1 v 6m: 0.92±1, p = 0.67).
Conclusion: Significant LV systolic improvement was observed after AVR, al-
though no such improvement observed in RV systolic function. E diastolic ve-
locity was also increased in both chambers. TDE can provide a simple non
invasive quantitative method for monitoring RV and LV function.

NATRIURETIC PEPTIDES IN HEART FAILURE

1922 Effects of interval training on functional capacity and
circulating brain natriuretic peptide in patients with
chronic heart failure

G. Gigli, A. Vallebona, S. Orlandi. Rapallo, Italy

Background: exercise intolerance is an hallmark of heart failure and physical
training improves exercise capacity, quality of life and survival. Brain natriuretic
peptide (BNP) levels correlate with functional class and have a powerful diag-
nostic and prognostic value.
Aim of the study. To test the hypothesis that physical training can modify circu-
lating BNP levels in stable congestive heart failure (CHF) patients.
Methods: 22 stable CHF patients (M 21, age 67±7 years, NYHA I/II: 8/13,
ejection fraction 36 ±5%, peak VO2 16.8±4.5 ml/kg/min), were randomized
to a training program (12) or to control group. Before randomization they per-
formed cardiopulmonary exercise test (CPX), six minute walking test (6MWT)
and dosage of BNP blood level. Blood was sampled after 10 minutes of supine
resting before starting CPX. Training group performed a supervised 8 weeks
program of interval training with three session for week of 35 minutes each at
50% of maximal work rate for 30 seconds followed by an unloaded period of 60
seconds. Maximal work rate was determined previously by a steep effort test
with 25 watts increase every 10 seconds. Controls were not included in any
program of exercise and maintained their usual activities. At the end of training
patients and controls repeated CPX, 6MWT and BNP dosage.
Results: Age, NYHA, ejection fraction and peak VO2 were not significantly
different in patients and controls. All patients completed the program without
need for therapy changes. Peak VO2 significantly increased from 17±3 to 18±3
ml/kg/min in patients after training (p=0.029) and 6MWT increased from 498±7
to 519±7 mt. No differences of functional capacity were observed in the control
group (16±1 to 16±2 ml/kg/min and 517±8 to 516±6 mt respectively). BNP de-
creased from 172±1 pg/ml to 122±6 in patients (p=0.039) whereas in controls
no differences were observed from the basal levels (163±9 vs 166±7)
Conclusions: Our data indicate that in CHF patients interval training increases
functional capacity and induces a reduction of circulating levels of BNP, confirm-
ing the beneficial effects of physical activity in these patients. If our data will be
confirmed, BNP could be proposed as an useful marker of the training effect.

1923 Eighteen-minute N terminal pro-brain natriuretic
peptide versus 24-hour brain natriuretic peptide assay
as diagnostic markers in congestive heart failure

C. Passino, F. Bramanti, C. Prontera, GC. Zucchelli, M. Emdin. CNR-National
Research Council, Institute of Clinical Physiology, Pisa, Italy

The raising relevance of cardiac natriuretic peptide assay for diagnosis and
follow-up of patients with congestive heart failure (CHF) requires a fast and ac-
curate method for BNP assay. The IRMA assay of BNP is, at the moment,
the gold standard, but presents the disadvantage of a long (24 hours) and
rather complex procedure. A new, fast (18 minutes), fully-automated electro-
chemiluminescence "sandwich" immunoassay (ECLIA) method for NT-proBNP
(proBNP) assay has been recently proposed. This study was designed to eval-
uate the relation among proBNP, cardiac function and exercise capacity in pa-
tients with severe CHF and to compare the results with those obtained with
BNP, measured with the IRMA technique.
Fifthy-six patients (mean age 62±1 yrs, mean±SEM), with either ischemic (31)
or idiopathic (25) cardiomyopathy were enrolled in the study. Mean left ventric-
ular ejection fraction (LVEF) was 29.4±0.9%. Tirthy-two patients were in NYHA
class I-II, 24 in III-IV. All patients were on three/four drug regimen (frusemide,
ACE-inhibitor, carvedilol, spironolactone). In the same day, blood was sampled
at 8 a.m. for BNP and proBNP, and a maximal cardiopulmonary stress test
(Vmax 229, Sensormedics) was performed in all patients.
Plasma BNP value was 270±33 pg/mL (range: 34-1074), while proBNP was
1954±236 pg/ml (range 55-7547). Mean peak oxygen consumption 12.4±0.5
ml/min/kg and VE/VCO2 slope was 46.2±1.5. BNP and proBNP showed a
highly significant correlation (r= 0.92, p<0.001). A significant negative corre-
lation were found among either BNP or proBNP and EF (r=0.37, p=0.005 and
r=0.33, p=0.014, respectively) or peak VO2/kg (r=0.43, p<0.001 and r=0.48,
p<0.001, respectively); conversely, the relation was positive with VE/VCO2
(r=0.46, p<0.001 and r=0.52, p<0.001, respectively). Finally a slight positive
correlation was observed also with NYHA class (r=0.30, p=0.02 and r=0.27,
p=0.04, respectively).
These results show that proBNP in CHF is more feasible than BNP assay, due
to an easier and faster procedure, with an equivalent power as marker of clinical
status and cardiac dysfunction in medical practice.

1924 Preserved venous natriuretic peptide responsiveness
in congestive heart failure

M. Schmitt 1, P. Gunaruwan 2 , L. Lee 2, J. Taylor 2, A. Nightingale 2,
J. Cockcroft 2 , A. Struthers 2, M. Frenneaux 2 . 1Wales Heart Research
Institute, Department of Cardiology, Cardiff, United Kingdom; 2Wales Heart
Research Institute, Department of Cardiology, Cardiff, United Kingdom

Background: The phenomenon of natriuretic peptide (NP) resistance (dimin-
ished responsiveness to endogenous and exogenous NP) has so far hindered
successful practical application of a theoretically appealing therapeutic ap-
proach. Recent data suggest that ANP vascular effects may be in part en-
dothelium dependent. Endothelial dysfunction may therefore, at least partly,
be responsible for this phenomenon. However, we recently reported preserved
endothelial function in the capacitance vasculature of CHF patients despite
marked arterial endothelial dysfunction. We therefore hypothesised that a) ve-
nous ANP responsiveness may be preserved in patients with CHF and b) that
this may be partly due to preserved venous endothelial function.
Methods: We studied forearm vascular function in response to incremental
doses (0.05, 0.5, 1µg/min) of intra-arterial infusion of ANP in 14 stable CHF
patients and 10 matched controls. Relative changes in vascular volume (VV),
venous tone and compliance were assessed by combining equilibrium blood-
pool-scintigraphy with a standard venous occlusion plethysmography (VOP)
technique. Forearm blood flow (FBF) was assessed using conventional strain
gauge VOP. The contribution of nitric oxide (NO) to ANP induced changes in
vascular volume was assessed by ANP (1µg)-LNMMA (12mg/min) co-infusion.
Results: In healthy controls ANP increased FBF and VV in a dose dependent
manner by 61% (P=0.06), 96% (P<0.01), 124% (P<0.0001) and 1% (P<0.6),
8% (P<0.13), 13% (P<0.05) respectively. In patients FBF increased markedly
less, by 13%, 31%, and 49% (P=NS for all), whilst VV increased to a simi-
lar amount as in controls, by 2% (P=NS), 11% (P<0.05), and 15% (P<0.05).
LNMMA/ANP co-infusion halved the increase in VV in both groups equally
(P<0.01 for both controls and CHF).
Conclusion: This data indicate, that despite impaired resistance vessel re-
sponsiveness, venous ANP responsiveness is preserved in patients with CHF.
The latter might be partly due to preserved venous endothelial function.
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1925 Combined endurance/resistance training reduces
serum N terminal pro-brain natriuretic peptide in
patients with chronic heart failure

V. Conraads 1 , P. Beckers 1, J. Vaes 1, M. Martin 2 , C. De Mayer 1,
N. Possemiers 1, C. Vrints 1. 1University Hospital Antwerp, Cardiology,
Edegem, Belgium; 2University Hospital Antwerp, Hormones, Edegem,
Belgium

Background: NT-proBNP (brain natriuretic peptide) and BNP levels have im-
portant diagnostic and prognostic properties in the setting of chronic heart
failure (CHF). The implementation of combined endurance/resistance training
for patients (pts) with CHF has been hampered by fear of detrimental effects.
Hence, most training programs focus on aerobic exercise.
Methods: NT-proBNP (Elecsys, Roche Diagnostics) was measured in
fasting venous blood samples before and after 4 months combined en-
durance/resistance training in 36 pts (25 males) with CHF (ischemic: 22
pts/dilated cardiomyopathy: 14 pts). Training comprised 20 min cycling and
walking/or stepping at a heart rate of 90% of ventilatory threshold and 30 min
of resistive weight training at 50% of the 1 repeated maximum.
Results: NT-proBNP levels were higher in pts with moderate to severe CHF
(NYHA III/IV: n=22) when compared to those with mild CHF (NYHA I/II: n=14,
p=0.0002, see table). Both groups were comparable with regards to age and left
ventricular ejection fraction, whereas VO2max and Wattmax were significantly
higher in the latter patient group (p=0.01, p=0.04). For the group as a whole,
NT-proBNP remained unchanged. However, pts with moderate to severe CHF
showed a significant decrease in NT-proBNP concentrations after 4 months
training (table). Changes in the mild CHF group were borderline significant. No
changes in NT-proBNP occurred in a matched non-trained control CHF group
(1148±243pg/ml vs 1010±209pg/ml after 4 months, p=NS).

NT-proBNP/exercise parameters: evolution

NT-proBNP pre p NT-proBNP post

NYHA I-II 641±148 pg/ml 0.07 538±118 pg/ml
NYHA III-IV 2428±459 pg/ml 0.04 1900±358 pg/ml

VO2max pre p VO2max post
NYHA I-II 20.3±0.9 ml/kg/min 0.1 22.8±1.4 ml/kg/min
NYHA III-IV 16.9±0.8 ml/kg/min 0.05 19.0±1.2 ml/kg/min

Wattmax pre p Wattmax post
NYHA I-II 100±8 0.007 142±14
NYHA III-IV 85±5 <0.0001 120±8

Conclusion: In pts with moderate to severe CHF, 4 months combined en-
durance/resistance training significantly reduced NT-proBNP concentrations,
thus underscoring the safety of this training modality.

1926 Brain natriuretic peptide and N terminal pro-brain
natriuretic peptide for treatment monitoring in patients
with left-ventricular systolic heart failure: a substudy of
the CARMEN trial

BA. Groenning 1 , PR. Hildebrandt 1 , GA. Riegger 2, JC. Nilsson 1,
M. Komajda 3, L. Ryden 4, WJ. Remme 5. 1Copenhagen Univ. Hosp.
Frederiksberg, Dept. of Cardiology and Endocrinology, Frederiksberg,
Denmark; 2University of Regensburg, Dept. of Internal Medicine II,
Regensburg, Germany; 3Hopital Pitie Salpetriere, Department of Cardiology,
Paris, France; 4Karolinska Sjukhuset, Department of Cardiology, Stockholm,
Sweden; 5Sticares Cardiovas. Res. Foundation, Rotterdam, Netherlands

Background: The purpose of the study was to assess brain (BNP) and N-
terminal pro brain (NT-proBNP) natriuretic peptides as markers for treatment
monitoring in patients with chronic heart failure.
Methods: In a substudy of the Carvedilol ACE Inhibitor Remodelling Mild CHF
EvaluatioN (CARMEN) trial, 295 patients with symptoms of heart failure and
left ventricular (LV) ejection fraction (LVEF) of 0.39 or less underwent echocar-
diography and blood sampling at baseline and 12 months after randomization
to 1 of 3 treatments: Carvedilol + enalapril (CE: n=91), carvedilol (C: n=99) or
enalapril (E: n=105).
Results: LV dimensions decreased significantly in CE (mean LV end-diastolic
(LVEDVI: 84-77, p=0.0005) and end-systolic volume indices (LVESVI: 60-52
ml/m2, p=0.0002); LVEF increased from 0.29-0.34, p=0.0001). C: LVEDVI: 90-
87, p=0.02; LVESVI: 65-60 ml/m2, p=0.002; LVEF: 0.29-0.32, p=0.0005. E:
LVEDVI: 87-87, NS; LVESVI: 62-62 ml/m2, NS; LVEF: 0.30-0.31, NS. BNP de-
creased over time in CE (92-72, p=0.01) and E (114-65 pg/ml, p<0.0001), but
was unchanged in C. NT-proBNP was unchanged in CE and C but decreased

Abstract 1926 – Table 1

All patients All patients Carvedilol + enalapril group Carvedilol + enalapril group Carvedilol group Carvedilol group Enalapril group Enalapril group

r/p Values deltaBNP deltaNT-proBNP deltaBNP deltaNT-proBNP deltaBNP deltaNT-proBNP deltaBNP deltaNT-proBNP
deltaLVEDVI 0.26/<0.0001 0.36/0.0004 0.31/0.0006 0.32/0.07 0.39/0.0006 0.47/0.02 0.12/0.27 0.54/0.0005
deltaLVESVI 0.30/<0.0001 0.40/<0.0001 0.36/0.002 0.34/0.04 0.42/0.0002 0.52/0.007 0.18/0.10 0.57/0.0002
deltaLVEF -0.25/0.0002 -0.27/0.0009 -0.32/0.006 -0.21/0.24 -0.29/0.01 -0.41/0.04 -0.22/0.05 -0.36/0.03

Associations between changes in LV dimensions and ejection fraction and changes in BNP and NT-proBNP

in E (155-129 pmol/l, p=0.03). Baseline levels of BNP and NT-proBNP were
unrelated to changes in LV dimensions. Please see table for monitoring data.
Conclusions: Despite an independently increasing effect of β-blockade on
BNP and NT-proBNP, our data indicate that both markers could be useful for
monitoring LV dimensions and function during treatment with carvedilol and/or
enalapril in chronic heart failure.

WHAT AFFECTS PROGNOSIS IN HEART FAILURE: NEW
INSIGHTS

1928 The prognostic value of body mass index in patients
with heart failure: data from the Val-HeFT trial

A.P. Maggioni 1 , R. Latini 2 , I. Anand 3, P. Cardano 2, M. Wong 3, J. Cohn 3 on
behalf of Val-HeFT Investigators. 1ANMCO Research Center, Florence, Italy;
2Mario Negri Institute, Milan, Italy; 3University of Minnesota, Minneapolis, MN,
United States of America

Purpose: Obesity has been shown to be an independent risk factor for the de-
velopment of heart failure (HF). However, obese patients with established HF
may have more favorable outcomes. We assessed the prevalence and prog-
nostic role of BMI in 5010 HF patients enrolled in Val-HeFT trial.
Methods: Patients randomized in Val-HeFT were divided in 4 BMI groups: Un-
derweight ≤22; Normal 22-24.9; Overweight 25-29.9; and Obese ≥30. Univari-
ate and multivariate analyses were performed to assess the prognostic signifi-
cance of BMI on all cause mortality (mean follow-up period 23 months).
Results: Underweight patients were older, had more advanced NHYA class,
lower systolic blood pressure (SBP), higher heart rate (HR), higher serum crea-
tinine (Cr) and lower hemoglobin (Hg). All-cause mortality was inversely related
to BMI. Multivariate analysis showed that low BMI was independently associ-
ated with a worse prognosis (RR 1.21, 95% CI 1.00-1.48 for BMI =<22 vs.
normal BMI, p=0.049).

BMI ≤22 22-24.9 25-29.9 >=30 p-value

n. of pts 547 1192 2245 1026
>70 yrs % 41.5 32.1 24.5 13.6 .0001
NYHA III-IV % 45.9 38.8 35.3 39.4 .0001
SBP=<100 mmHg % 17.7 14.9 12.2 12.4 .002
HR ≥100 bpm % 6.8 5.6 4.3 6.2 .02
EF <30% 66.0 61.9 60.3 61.0 .09
Serum Cr ≥1.5 mg/dL % 22.5 21.8 20.9 17.7 .08
Anemia % 13.9 10.7 7.4 7.2 .0001
% All cause mortality 27.2 21.7 17.9 16.5 <0.0001

Conclusions: Unlike population data, in patients with established HF, BMI has
an inverse relationship to prognosis. Although the mechanisms are unclear, this
relationship may represent a catabolic state of advanced HF.
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1929 Insulin resistance predicts impaired survival in chronic
heart failure

W. Doehner 1, IF. Godsland 2, M. Rauchhaus 3 , PP. Ponikowski 4 , AJ. Coats 5,
SD. Anker 1. 1Deparment of Cardiology, Charité Virchow Klinikum, Berlin,
Germany; 2St Maries Hospital, Imperial College, Endocrinology and Metabolic
Medicine, London, United Kingdom; 3M Luther University, Medical
Department, Halle, Germany; 4Military Hospital, Cardiac Department,
Wroclaw, Poland; 5National Heart and Lung Institute, Clinical Cardiology
Department, London, United Kingdom

Background: Impaired insulin sensitivity (Si) is a feature of chronic heart fail-
ure (CHF) independently of ischaemic aetiology. In CHF, impaired Si is related
to abnormal energy metabolism, decreased exercise capacity and muscle fa-
tigue. The relationship between presence of insulin resistance (i.e. low Si) and
survival in patients with CHF has not been established.
Methods: We prospectively studied 105 patients with CHF due to an ischaemic
aetiology (64%) or dilated cardiomyopathy (36%). All patients were in stable
clinical condition and had full conventional medical therapy (mean age 62±1y,
NYHA class 2.6±0.1, BMI 24.7±0.5 kg/m2, LVEF 28±2%, peak VO2 17.9±0.7
mL/kg/min. Si was assessed from glucose and insulin dynamic profiles during
an intravenous glucose tolerance test using the minimal model technique.
Results: During a mean follow-up period of 44±4 months, 53 (50%) patients
died. Cumulative mortality was 28% at 24 months. In univariate Cox propor-
tional hazard analysis, low Si predicted increased mortality (RR 1.21, p=0.015).
Also age, NYHA class, and peak VO2 predicted mortality (all p<0.01), but LVEF
and BMI did not. In multivariate analyses, low Si (p<0.01) predicted increased
mortality independently of age (p<0.001), BMI and peak VO2 (both p<0.05)
but not independently of NYHA class (p=0.10).
According to median Si (1.82 min-1.µU.mL-1.104), we divided the CHF patients
in two groups. Patients with Si below median (n=52: mean Si 0.95±0.07 min-
1.µU.mL-1.104) had worse survival than patients with Si above median (n=53:
mean Si 4.08±0.40 min-1.µU.mL-1.104): hazard ratio 2.7 [95% CI 1.5-4.7],
p<0.001). Both patient groups were similar for age and NYHA (both p>0.3),
but patients with Si above median had higher LVEF (33±3 vs 24±2%) and
peak VO2 (19.9±1.0 vs 16.8±1.0 mL/kg/min; both p<0.05). Patients with Si
below median had 2-year survival of 61% [95% CI 46-74], but patients with
Si above median had 2-year survival of 83% [73-93] (hazard ratio adjusted for
age, NYHA, LVEF, and peak VO2: 3.0 [1.5-6.0]). In a 2 risk factor model (Si
<median, peak VO2 <14mL/kg/min) the 2 year survival with the presence of
none, 1, and 2 risk factors was 88% [78-98], 72% [59-85] and 38% [16-60],
respectively.
Conclusion: In patients with CHF, impaired insulin sensitivity relates to poor
survival, independently of established prognosticators. therapeutically targeting
impaired insulin sensitivity may potentially improve prognosis in CHF patients.

1930 Anemia in chronic heart failure patients: clinical
significance and prognostic value

M. Ceresa 1, S. Capomolla 2, O. Febo 1, G. Guazzotti 2 , GD. Pinna 2, MT. La
Rovere 2, A. Caporotondi 2 , F. Cobelli 3. 1Fondazione " S. Maugeri" IRCCS
Pavia, Istituto scientifico Montescano, Montescano, Italy; 2Istituto scientifico
Montescano, Fondazione "S Maugeri" IRCCS Pavia, Montescano, Italy;
3Fondazione, Istituto scientifico montescano, Montescano, Italy

Background: The prognosis of chronic heart failure (CHF) remains poor de-
spite advances in medical management. During the last few years anemia has
emerged as another prognostic variable in the evaluation of CHF. It is important
to analyze the prevalence and prognosis of anemia in CHF.
Objective: 1) to evaluate, in a large general population of CHF patients, the
frequency of anemia and its correlation with clinical profile. 2) to determine the
prognostic value of anemia and weighed its prognostic power in association
with other consolidated prognostic variables.
Methods: Two-dimensional echocardiography, right heart catheterization, car-
diopulmonary tests and laboratory examinations were performed in a pop-
ulation of 980 consecutive patients with CHF (53±9.4 years, 85% male,
LVEF25±8%; 45% with NYHA class III-IV). A hemoglobin (Hb) concentration
less than 12 g/dl was used to define anemic patients. The primary end point
was cardiac death or urgent heart transplantation.
Results: Nineteen percent of patients were anemic. These patients had a
lower body mass index (24±3 vs 25±4 kg/m2 p<0.0004), a worse functional
class (64% were in NYHA class III-IV vs 41% in the non-anemic group, p<

0.0001), poorer exercise capacity (12.4 vs14.8 ml/kg/min peak VO2, p<. 0001)
and increased right (7±5 vs 5±4 mmHg, p<. 0004) and left (21±9 vs 19±10
p<. 007) ventricular filling pressures. After a 3-year follow-up there had been
288 (29%) hard cardiac events. Cardiac deaths occurred in 236 (24%) and 52
(5%) patients received a heart transplant in Status I. On univariate regression
analysis anemia was significantly correlated with hard cardiac events (39% of
anemic patients had hard cardiac events vs 27% of non-anemic patients). By
multivariate logistic regression analysis different prognostic models were iden-
tified using non-invasive, with or without VO2 peak, or invasive parameters. The
prognostic model including anemia (AUCROC:0.720) showed similar accuracy
(area under curve Receiver operator curve- AUCROC -) in predicting cardiac

events as other prognostic models with peak VO2 (AUCROC: 0.719) or invasive
variables (AUCROC: 0.719).
Conclusions: The present study demonstrates that anemia in CHF patients
is associated with prognosis, worse NYHA functional class, exercise capacity
and hemodynamic profiles. The relationship between anemia and mortality is
independent of other simple non-invasive prognostic factors. Prognostic models
with more complex independent predictors did not increase the accuracy in
predicting hard cardiac events.

1931 Statins and mortality in chronic heart failure: data from
ELITE-II

S. Anker 1, R. Sharma 1, D. Francis 1, A.J. Coats 1, P.A. Poole-Wilson 1,
B. Pitt 2. 1NHLI London, Clinical Cardiology, London, United Kingdom; 2Univ of
Michigan School of Medicine, Dept of Cardiology, Ann Arbor, United States of
America

Background: There is no evidence that HMG-CoA reductase inhibitors
(statins) are beneficial in patients with chronic heart failure (CHF). We hypoth-
esized that statin therapy is related to lower mortality in CHF, independently of
cholesterol (Chol) levels, CHF etiology and clinical status.
Methods: We included 3127 patients of the ELITE-II study (age 71±7y, LVEF
31±7%, NYHA II/II/IV: 1628/1358/141, female: 31%, ischemic etiology: 74%)
in whom body mass index (BMI: 26.2±4.4kg/m2 ), Chol (5.34±1.19 mmol/L,
>5.18 mmol/L (i.e. >200 ng/mL): 1655, 53%), and presence of statin therapy
at baseline (n=397, 12.7%) were assessed.
Results: Patients who received statin therapy at baseline showed different clin-
ical characteristics compared to patients without statins: age 70±5 vs 72±7,
NYHA 2.4±0.5 vs 2.5±0.6, beta-blocker (BB) therapy at baseline 36 vs 20%,
ischemic etiology 89 vs 71% (all p<0.0001), BMI 26.9±4.2 vs 26.0±4.5, Chol
5.15±1.16 vs 5.37±1.19 (both p<0.001), and LVEF 32±6 vs 31±7% (p<0.05).
Patients with and without statins were similar for gender, serum uric acid (UA)
and creatinine levels (p>0.2). The following statins were used: simvastatin
(n=272, dose 16±10 mg), pravastatin (n=125, 22±11 mg), atorvastatin (69),
lovastatin (48), fluvastatin (37) and cerivastatin (11).
Follow-up was 9±6 months in 520 patients (16.6%) who died (in survivors 19±4
months). Patients on statins had lower mortality (RR 0.60, 95%CI 0.44-0.82,
p=0.0006). In univariate Cox-proportional hazard analysis, also age, BMI (RR
0.94), NYHA, LVEF, UA, creatinine, Chol (RR 0.85, 0.78-0.91), BB therapy at BL
(RR 0.61) (all p<0.0001), and ischemic etiology (RR 1.40, p<0.002) predicted
mortality. In multivariate analysis, statin therapy related to lower mortality in-
dependently of all these parameters (RR 0.66, 0.47-0.93, p=0.017). Also low
Chol (RR 0.90) and BB therapy (RR 0.70, both p<0.006) independently pre-
dicted lower mortality. Other independent prognosticators were: NYHA, BMI,
UA (all p<0.0001), etiology and age (p<0.01).
Conclusion: In chronic heart failure, treatment with statins is related to lower
mortality, independently of cholesterol levels, CHF etiology and clinical status.
Prospective trial data are required.
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1932 Idiopathic dilated cardiomyopathy, an important
predisposing factor for early onset and higher grade
rejection: relevance to outcome

R.S. Warraich 1, A. Pomerance 1 , D. Stevens 2, A. Khaghani 1 , N. Banner 1,
M. Yacoub 1. 1Harefield Hospital, Cardiothoracic Surgery, Middlesex, United
Kingdom; 2Imerial College, Statistics, London, United Kingdom

We have previously identified idiopathic dilated cardiomyopathy (DCM [in a
study cohort of 117 pts]) a predisposing factor for a higher frequency and in-
cidence of highgrade (ISHLT 3A/3B) rejection and its early onset compared to
pts with ischemic heart disease (IHD). However, little is known of the relative
and comulative effect of these events on the clinical outcome in a larger clini-
cal setting. We revieved 1074 consecutive adult heart transplant recipients (pts
with complete histological profiles only) transplanted (Tx) for DCM or IHD at
Harefield Hospital. Eighty five point five percent (n=918) had rejection within 1
year post-Tx. Fourteen point five percent (n=156) had either no rejection or an
episode 1 year post-Tx. Of the 918 pts, 356 were candidates Tx for DCM and
562 for IHD. The mean frequency of ISHLT histological rejection was higher in
pts Tx for DCM compared to IHD: 3m; 2.25 (0.06) vs 1.81 (0.042, p<0.00001)
and 6m; 2.72 (0.085) vs 2.07 (0.05, p<0.00001) respectively. Percentage in-
cidence of ISHLT grade 3A/3B rejection was comparatively higher in pts Tx
for DCM; 3m; 33% vs 21% (p=0.0001) respectively. Hence, these observa-
tions further support the underlying indication for Tx a predisposing factor in
cardiac allograft rejection. With Cox proportional hazards multivariate analy-
sis, an episode of rejection significantly altered the rate to death. Incidence
and frequency of ISHLT rejection grade 3A/3B compared to 1A/1B significantly
reduced survival (p=0.0076). Incidence or frequency of ISHLT 1A/1B had no
discernible effect on survival. The probability of time (days) to rejection in pts
with DCM was significantly earlier compared with IHD (p=0.000001). Onset of
early rejection (independent of Tx-associated CAD) correlated with early mor-
tality. Days to rejection in pts with survival time of up to 1 year vs >1 year was
significantly lower (p<0.00001). This difference was less prominent when dis-
criminated by a 2 year survival interval (p=0.0023) and not significantly differ-
ent by an interval of 3 year survival (p=0.168). Whereas early rejection marked
early mortality, the single most significant and independent predictor of long
term outcome (>15 years) was ISHLT grade 3A/3B rejection. We conclude that
onset of early rejection and the incidence of 3A/3B rejection are mutually ex-
clusive contributors of Tx-associated mortality in which the long term outcome
is best predicted by grade (3A/3B) rejection. This rejection profile analysis may
provide an algorithm to determine the relative impact and significance of mark-
ers associated with Tx-related morbidity and mortality.

1933 Decreasing 1-year mortality and hospitalization rates
for heart failure in Sweden. Data from the Swedish
hospital discharge registry 1988 to 2000

M. Schaufelberger 1 , K. Swedberg 1, M. Köster 2, M. Rosén 2, A. Rosengren 1 .
1Sahlgrenska University hospital/Östra, Medicine, Göteborg, Sweden;
2National Board of Health and Welfare, Stockholm, Sweden

Background: In the last 10-15 years several treatment modalities have demon-
strated improved prognosis in heart failure in selected study populations. Little
is known whether this has translated into improved prognosis for the patient
population at large. We conducted a survey of trends in 1-year prognosis of
patients treated for heart failure in Sweden over the years 1988 to 2000.
Methods: Data from the Swedish Hospital Discharge and the Swedish Cause
of Death registers were used. The study population consisted of all patients
aged 55 to 84 (n=140,087) discharged with a principal diagnosis of heart failure
from any Swedish hospital in 19 Swedish counties (80 per cent of the Swedish
population) with complete coverage over the period 1988 to 2000.
Results: One-year mortality for patients hospitalised for heart failure was re-
duced by about 50% from 1988 to 2000 (see table). The decrease in mortality
was more marked after 1994. Hospitalisation rates for heart failure decreased
from 1993 to 2000 in all age groups among both sexes. The decrease in hos-
pitalisations was particularly evident in the younger age groups (55-64 years:
men 32%, women 38%).

One-year mortality

Age 1988 2000 % change

Men
55-64 31 15 -60
65-74 38 22 -54
75-84 49 35 -43
Women
55-64 30 16 -56
65-74 33 22 -44
75-84 43 30 -44

One-year mortality (per cent) among men and women hospitalised with heart failure

Conclusion: One-year survival after hospital discharge for heart failure has im-
proved markedly during the last decade. The reduction in mortality was prob-
ably not due to milder cases being admitted since admissions for heart fail-
ure also decreased during the period. The improvement coincides with the es-

tablishment of ACE-inhibitors and beta-blockers as beneficial pharmacological
therapies. These benefits may now also translate into non-study populations.

RESYNCHRONIZATION IN HEART FAILURE – CLINICAL
RESULTS

1962 Long-term follow-up after cardiac resynchronization
therapy: poor clinical outcome in patients enrolled in
NYHA Class IV

M. Gasparini, P. Galimberti, P. Agricola, S. Simonini, F. Faletra,
M. Mangiavacchi, B. Andreuzzi, E. Gronda. Istituto Clinico Humanitas, UO
Elettrofisiologia, Rozzano, Italy

Heart failure (HF) pts with prolonged QRS, low EF, in NYHA Class III-IV, are
considered the best candidates to CRT.
Aim of our study was to compare long term effect of CRT according to NYHA
class at enrollement.
Methods and Results: From Oct’99 to November’02, 201 pts (age 66±9 yrs,
mean ejection fraction-LVEF-29,7±7%) underwent successful CRT. Follow-up
data at 3,6, 12, 24 months have been collected (mean follow- up 19 ± 8 mos).
At baseline, 15% of pts were in NYHA II, 71% in NYHA III, and 14% in NYHA
IV. A significant reduction of ESV was observed in NYHA II and III only, while
EF and 6 min WT significantly increased in survivors of all groups. The hospi-
talization rate after CRT was significantly higher in NHYA class IV vs III (IRR 3
p=0.02) and vs II (IRR 5.5 p=0.001). Survival analysis showed a significantly
higher mortality rate in NYHA class IV (21%/yr) than in class III (5.5%/yr) and
class II (0%/yr) (Log-rank test: II vs III: ns; III vs IV: p=. 004; II vs IV: p=.0007).

NYHA class

NYHA II NYHAIII NYHA IV

Basal 3mos 12mos p Basal 3mos 12 mos p Basal 3mos 12mos

FE 30 35 41 .000 30 36 40 .000 25 29 34
±7 ±8 ±10 ±7 ±9 ±12 ±5 ±9 ±11

ESV 149 134 103 .007 142 115 109 .000 168 159 131
±66 ±78 ±59 ±59 ±57 ±55 ±72 ±94 ±84

6minWT 401 455 485 .000 335 404 453 .000 224 359 377
±118 ±100 ±91 ±113 ±102 ±82 ±108 ±88 ±101

Conclusions: NYHA class IV pts maintain a poor prognosis even after CRT
(higher hospitalization rate, significant mortality rate). On the other hand, NYHA
class IV "survivors" exhibit satisfying echocardiographic and functional param-
eter improvement during long term follow-up.
These data claim for reconsideration for this expensive therapy in NYHA IV pts.

1963 Clinical efficacy of one year cardiac resynchronization
therapy in heart failure patients stratified by QRS
duration: results of the PATH-CHF II trial

C. Butter 1 , A. Auricchio 2, C. Stellbrink 3, H. Kirkels 4, S. Sack 5, J. Vogt 6,
D. Böcker 7, E. Huvelle 8 on behalf of the Path-CHF II investigators. 1German
Heart Inst, Berlin, Germany; 2Univ Hosp, Magdeburg, Germany; 3Univ Hosp
RWTH, Aachen, Germany; 4Univ Hosp, Utrecht, Netherlands; 5Univ Hosp,
Essen, Germany; 6Heart Ctr NRW, Bad Oeynhausen, Germany; 7Univ Hosp,
Münster, Germany; 8Guidant CRM, Diegem (Brussels), Belgium

The objective of the Pacing Therapies in Chronic Heart Failure II (PATH-CHF
II) multi-center trial was to assess efficacy of cardiac resynchronization ther-
apy (CRT) in mild to severe HF patients (pts), with or without ICD indication,
who were prospectively stratified by severity of ventricular conduction delay, as
assessed by QRS duration. We have previously reported that pts with a QRS
between 120 and 150 did not demonstrate CRT benefit after 3 months therapy.
This abstract present the one year results.
Method: The design was a randomized controlled six months crossover trial
(three months therapy on and off) followed by a six months chronic CRT, with
equal distribution of patients having QRS duration greater than 150 ms (Group
I) or QRS between 120 and 150 ms (Group II). 89 pts were implanted with
hemodynamically optimized VDD pacing (LV pacing: 86, RV pacing: 3). 68 pts
have complete datasets at baseline and one year. Mean age 59 ± 9 years, 44
males, mean LVEF 24 ± 7%, mean QRS interval 156 ± 20 ms, NYHA class
II/III: 25, 43.
Results: The underneath table summarizes treatment effects at one year for
the whole population and both pt groups.
Conclusions: While patients with QRS between 120 and 150 ms did not
demonstrate CRT benefit after 3 months therapy, the PATH-CHF II study
demonstrates long term significant clinical improvement in mild to severe heart
failure patients, for both the group with QRS greater than 150 ms and also the
group with QRS between 120 and 150 ms.
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1964 Long-term prognostic value of criteria of cardiac
resynchronization therapy for cardiac death and heart
transplantation in idiopathic dilated cardiomyopathy

L. Fauchier, J. Douglas, D. Babuty, O. Marie, P. Cosnay, J.P. Fauchier.
Trousseau University Hospital, Cardiology B Dept., Tours, France

Background: Cardiac resynchronization therapy (CRT) is effective to improve
cardiac symptoms in heart failure patients with dilated cardiomyopathy. There
are still controversies about patients who will benefit from CRT. We tried to
determine the best criteria in idiopathic dilated cardiomyopathy (IDC) according
to the several completed trials of CRT.
Methods: In 201 patients with IDC in sinus rhythm (WHO criteria; normal coro-
nary angiography in all patients; age 51±12 years; range 18-70; 162 men; left
ventricular ejection fraction 32±12%), the relative risk of cardiac death or heart
transplantation was calculated according to the inclusion criteria in the MUS-
TIC, InSync, MIRACLE and CONTAK-CD studies.
Results: The percentage of patients meeting the inclusion criteria was re-
spectively 6% for MUSTIC, 7.5% for InSync, 10% for MIRACLE and 23% for
CONTAK-CD. With a follow-up of 51±42 months, 28 patients suffered cardiac
death (15 progressive CHF, 13 sudden deaths) and 20 underwent heart trans-
plantation. Relative risks of cardiac events are in table. The sensitivity, speci-
ficity and accuracy of inclusion criteria for the occurrence of cardiac events were
respectively 13%, 96% and 75% for MUSTIC, 17%, 95% and 75% for InSync,
21%, 93% and 75% for MIRACLE and 47%, 81% and 72% for CONTAK.

Relative risk for cadiac events

NYHA LVEDD LVEF QRS d RR (95% CI) p

MUSTIC III > 60 mm < 35% >= 150 ms 4.00 (1.67-9.62) 0.0018
In Sync III-IV >= 60 mm < 35% >= 150 ms 3.37 (1.56-7.24) 0.0019
MIRACLE III-IV >= 55 mm ≤ 35% >= 130 ms 2.59 (1.29-5.21) 0.0077
CONTAK CD II-IV < 35% >= 120 ms 3.41 (1.92-6.06) 0.0001

Conclusion: In the long term follow-up of this series of patients with well char-
acterized IDC, patients with MUSTIC criteria of CRT had the highest relative
risk of cardiac death or heart transplantation. Moreover, less restrictive inclu-
sion criteria did not have a better accuracy to determine the occurrence of
cardiac events.

1965 Upgrading from right-ventricular pacing to
biventricular pacing in previously paced patients with
advanced heart failure: a randomized controlled study

C. Leclercq 1, S. Cazeau 2, D. Lellouche 3, F. Fossati 4 , F. Anselme 5,
L. Szekely 6, L. Mollo 6, C. Daubert 7 . 1CHU, Department of Cardiology,
Rennes, France; 2St Cloud, France; 3CH Henri Mondor, Cardiology, Creteil,
France; 4Polyclinique du Bois, Cardiology, Lille, France; 5CHU Ch. Nicolle,
Cardiology, Rouen, France; 6Le Plessis Robinson, France; 7University
Hospital, Cardiology, Rennes, France

Biventricular pacing (Biv) improves symptoms and exercise tolerance in non-
paced patients with advanced heart failure (HF), intraventricular conduction de-
lay and LV systolic dysfunction. Only few small and non controlled studies have
evaluated the effect of biventricular pacing in HF patients previously paced in
the right ventricle for a conventional indication. The RD-CHF study is a ran-
domized single-blinded cross-over trial aimed to assess the clinical effect of
upgrading from RV pacing to biventricular pacing in HF patients (NYHA class
III or IV) with LV systolic dysfunction and electricomechanical dyssynchrony
(aortic pre-ejection delay > 180 ms or interventricular delay > 40 ms). Pts
were randomized in two groups for two 3-months cross-over periods: RV fol-
lowed by Biv in one arm, or Biv followed by RV in the other arm. Arrhythmia
assessment was performed at the end of the 2 cross-over phases using the
Automatic Interpretation for Diagnostic Assistance (AIDA) algorithm included in
the biventricular pacemaker.
44 pts were randomized (73 ± 8 years; LVEF = 25±9%). 21 pts were in sinus
rhythm and 23 in permanent atrial fibrillation.
Baseline characteristics and results in the two pacing modes are shown in the
table below. During the follow-up, 6 patients died,including 2 from HF (1RV,
1Biv), and 2 from sudden cardiac deaths (Biv). No significant difference in
ventricular arrhythmias were observed between the 2 groups. During the 1-
st cross-over phase, 21 pts were rehospitalized, 81% were in RV and 19% in
Biv. Rehospitalization was related to HF in 8 pts, 7 in RV and 1 in Biv (p=0.01).

Results

Baseline RV pacing Biv pacing Delta Biv/RV (%) P

QRS (ms) 206 ± 26 200 ± 20 154 ± 26 - 23% < 0.001
NYHA 3.2 ± 0.4 2.6 ± 0.7 2.1 ± 0.5 0.002
6 WT (m) 276 ± 127 324 ± 149 386 ± 99 + 19% 0.002
QOL 49 ± 20 40 ± 28 29 ± 23 - 29% 0.0001

Conclusion: The RD-CHF study shows that in previously paced CHF pts with
poor LV function, upgrading from RV to biventricular pacing significantly im-
proves symptoms and exercise tolerance and decreases the hospitalization
rate.

1966 Long-term results of cardiac resynchronization therapy
in patients with permanent atrial fibrillation

M. Gasparini, P. Agricola, S. Simonini, P. Galimberti, D. Pini, L. Genovese,
F. Faletra, E. Gronda. Istituto Clinico Humanitas, UO Elettrofisiologia,
Rozzano, Italy

Heart failure (HF) pts with prolonged QRS, low ejection fraction, NYHA III-IV,
in sinus rythm (SR) are considered to be the best candidates to cardiac resyn-
chronisation therapy (CRT). Only few data have been collected concerning long
term results of CRT in pts with permanent atrial fibrillation AF.
Aim of our study was to compare long term effect of CRT in SR pts compared
to pts with permanent AF in our cohort of pts.
Methods and Results: From Oct’99 to November’02, 201 pts (age 66±9 yrs,
mean ejection fraction-LVEF-29,7±7%) underwent successful CRT. Follow-up
data at 3,6, 12, 24 months have been collected. Mean follow-up was 19 + 8
mos). At enrollement, permanent AF was present in 41/201 pts (20%), after
CRT all 41 pts received AV node ablation to obtain constant biventricular pac-
ing. The table shows the main results of CRT in the 2 groups: A significant
improvement of LVEF, ESV (end-systolic LV volume), NHYA class and 6 minute
walking test (6WT) was observed both in SR and in AF groups of pts. The per-
centage of non responders was similar in the two groups (19% in SR pts and
16% in AF pts respectively at 3 mos, 12% vs 6% at 6 mos, 13% vs 16% at 12
mos)
Survival analysis (Log-rank test) did not show statistical significance in mortality
on the 2 groups (7.0%/yr in SR vs 3.5%/yr in AF)

SR versus AF pts

SR AF

Basal 3mos 6mos 12 mos p Basal 3 mos 6 mos 12 mos p

LVEF% 29 35 38 39 .0001 31 35 39 40 .0001
±7 ±9 ±10 ±10 ±7 ±9 ±13 ±15

ESVml 150 127 116 108 .0001 134 120 109 118 .006
±63 ±71 ±65 ±57 ±60 ±61 ±65 ±73

NYHAIII-IV 83% 23% 11% 14% .0001 93% 26% 19% 19% .0001
6minWT mt 349 413 445 458 .0001 291 388 415 427 .0001

±119 ±98 ±96 ±88 ±131 ±121 ±139 ±114

Conclusions: At long term follow up 1-CRT is beneficial in pts with HF regard-
less the presence of SR or AF; 2-AF is not a predictor for non responsiveness
to CRT. For these reasons, pts in permanent atrial fibrillation should not be
excluded "a priori" from CRT.
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1967 Is left-ventricular lead positioning useful to predict
clinical improvement in heart failure patients treated
with cardiac resynchronization therapy? The
InSync/InSyncIII/InSyncICD Italian Registry

R. Ricci 1, M. Santini 1, M. Gasparini 2 , M. Lunati 3 , A. Puglisi 4,
M. Bocchiardo 5, M. Sassara 6, A. Denaro 7. 1San Filippo Neri Hospital, Roma,
Italy; 2Humanitas Institute, Rozzano, Italy; 3Niguarda Hospital, Milano, Italy;
4Fatebenefratelli Hospital, Roma, Italy; 5Civile Hospital, Asti, Italy; 6Belcolle
Hospital, Viterbo, Italy; 7Medtronic Italy, Clinical & New Bisness Development,
Rome, Italy

Purpose: to investigate in a wide heart failure (HF) population treated with
cardiac resynchronisation therapy (CRT) weather the improvement in clinical
condition could be correlated to the final positioning of left ventricular lead.
To date, target coronary sinus (CS) veins are the lateral, posterior-lateral and
posterior veins since these veins generally allow the maximun interventricular
conduction time between ventricles.
Methods: 804 pts (81% male, age 69.9±9.6) with advanced HF (NYHA class
2.9±0.8), low ejection fraction (EF 26.6±15.6%) and ventricular conduction de-
lay (QRS width 140.1±64.8 ms) received CRT and were followed in the In-
Sync/InSyncIII/InSyncICD Italian registries. Heart failure etiology was non is-
chemic in 57%. LV lead was positioned in the lateral vein in 273 pts (34%),
in posterior-lateral vein in 282 (35%), in posterior vein in 72 (9%), so 78% of
pts received the lead in a target veins (TV group). LV lead was positioned in
median and anterior veins (no target veins) in 177 pts (22%) (NTV group).
Pts who had a persistent improvement of at least 1 NYHA class without hos-
pital admission for HF during a follow-up of at least 6 months were classified
responder (R).
Results: Over a median period of 14±7 months, pts with at least 6 months
FU and compliant for FU data were 317. 263 pts (83%) were in the TV
group and 54 (17%) pts were in the NTV group. TV group significantly im-
proved EF% (from 26.2±8.1 to 36.5±11.5, P=0.002), significantly decreased
NYHA class (from 3.0±0.6 to 2.0±0.7, P<0.001) and QRS width (from
167.5±25.7 to 136.9±24.9, P<0.001). Similarly, NTV group slightly improved
EF% (from 26.8±6.8 to 31.8±5.4, P=0.06), significantly decreased NYHA class
(from 3.0±0.5 to 1.9±0.7, P<0.001) and QRS width (from 170.5±24.1 to
150.0±37.7, P<0.05). 218/263 TV pts (83%) were classified as R and 43/54
NTV pts (81%) were R. No statistical differences were observed in term of clin-
ical improvement and percentage of R between two groups.
Conclusions: Our data showed no correlation between clinical improvement
and left ventricular lead positioning in a wide CRT population as confirmed by
the same increase in EF, same reduction in NYHA class and QRS width in the
two groups. Moreover there was no statistical difference in the percentage of R
and NR between groups.
These findings confirm the recent observation that pts paced at a site concor-
dant with the most delayed wall showed a greater improvement in LV perfor-
mance, despite of the positioning of the LV lead.

PRESENCE AND THERAPEUTIC POTENTIAL OF STEM
CELLS IN CORONARY ARTERY DISEASE

1978 Role of SDF-1 in endothelial differentiation of
hematopoietic stem cells

E. De Falco 1, D. Porcelli 2, G. Pompilio 1, M. Napolitano 2, MC. Capogrossi 2 ,
M. Pesce 1. 1Centro Cardiologico Monzino, Laboratorio di Biologia Vascolare,
Milan, Italy; 2IDI-IRCCS, Laboratorio di Patologia vascolare, Rome, Italy

Background: Endothelial progenitor cells (EPCs) are recruited in peripheral
blood (PB) following ischemic injury or treatment with mobilizing cytokines.
Prior studies have shown that circulating CD34+/AC133+ EPCs from PB give
rise to endothelial cells in culture. However, little is known on the mechanisms
driving their endothelial commitment. SDF-1 is a chemokine implicated in traf-
ficking of stem cells from/to the bone marrow through its selective receptor
CXCR4 and is an angiogenic factor. The aim of our study was to test whether
SDF-1 promotes endothelial differentiation of c-kit+ cells in culture onto ECM
components.
Methods and Results: c-kit+ cells (>90%pure) were obtained from mouse
bone marrow by magnetic cell sorting purification. These cells were first tested
for expression of EPC markers (c-kit, CD34, Sca-1) and CXCR4 by FACS
analysis. They were then cultured onto glass chamber slides coated with Fi-
bronectin (FN), Collagen I and IV (Co I/IV) and Vitronectin (VN) for one week
in low serum-containing medium (5% FCS) or serum-free medium, in the pres-
ence or the absence of 100 ng/ml SDF-1. Endothelial differentiation of c-kit+
cells was measured by DiI-Ac-LDL uptake and by the expression of endothelial
markers (KDR, vW factor). Our study showed that c-kit+ cells differentiated into
endothelial cells onto Co I, FN and VN but not Co IV after 7 days of culture. In-
terestingly, the addition of SDF-1 markedly enhanced the number of endothelial
cells onto FN and Co I (1460±446 vs 416±133 cells, mean±S.E. for Fn and
3752±695 vs 1441±219 for CoI, n=5, P<0.05, respectively), but not on VN.
To assess whether SDF-1 affects proliferation/survival of c-kit+ cells, we per-

formed BrdU uptake and FACS analysis of PI-stained cells. The results showed
that SDF-1 did not affect the proliferation or apoptosis of stem cell-derived en-
dothelial cells at either 1 day and 7 days of culture. To unravel whether increase
in cell adhesion to specific substrates is responsible for endothelial differentia-
tion of c-kit+ cells, we analyzed the expression of VLA-2 and VLA-4 integrins
in the presence or the absence of SDF-1, by FACS analysis. Although at day 1
and day 7 of culture the expression of VLA-4 was downregulated, the addition
of SDF-1 partially prevented such downregulation. By contrast, VLA-2 was not
affected by SDF-1.
Conclusions: our observations suggest that SDF-1 has a role in endothelial
differentiation of EPCs possibly via the regulation of VLA-4 expression.

1979 Gene expression profile of bone marrow derived
macrophages after rm-vascular endothelial growth
factor stimulation: arteriogenic properties versus
endothelial phenotype

E. Ninci, M. Jost, C. Kempf, B. Meder, I. Höfer, P. Walczysko, S. Fischer,
I. Buschmann. Dept. of Cardiology, Int. Med. III, Albert Ludwigs University
Freiburg, Freiburg, Germany

Introduction: Invasion of circulating monocytes as well as macrophage mat-
uration play an important role in arteriogenesis. VEGF is known to induce
chemoattraction of monocytes, however the effect of rmVEGF on the expres-
sion profile of pluripotent mononuclear stem cells is largely unknown. Purpose:
The aim of the work is to study the gene- and protein expression profile of
BMDM of 6-8 weeks old Balb/c mice under rmVEGF stimulation.
Methods: Cells were cultured for 8 days in L-conditioned medium and incu-
bated with 0.2, 2, and 20 ng/ml rmVEGF for 10 and 20h. Gene-expression was
studied by microarray technology and verified via realtime PCR. Protein expres-
sion was assessed via flow-cytometry and immunofluorescence. The cytokine
expression in cells and supernatants was analysed via ELISA.
Results: There was no significant effect of VEGF on proliferation (BrdU-test
and cell vitality). Flt-1 and Flk-1 receptors in BMDM were constitutively ex-
pressed, although no significant changes in their gene expression were de-
tected. Interestingly, we found significant high levels of mRNA expression of
cadherin-5 and of the cytokine inducible SH protein, (CISH) which showed a
24x up-regulation after VEGF treatment. On the contrary, RANTES, MCP-1, IL-
1β and mac-1 mRNA were significantly down regulated. In summary our data
are the first comprehensive analysis of gene and protein expression in BMDM
after VEGF incubation.
Conclusion: The stimulation of BMDM with rmVEGF leads to a specific gene
expression profile, with "silencer" function on arteriogenic cytokines and "en-
hancer" function towards an endothelial-like phenotype of BMDM.

1980 Identification and characterization of potential stem
cells in the vascular wall of normal adult mouse aorta

J. Sainz, A. Al Haj Zen, G. Caligiuri, E. Colomb, E. Durand, D. Sidi, B. Gogly,
A. Lafont. Faculté de Médecine Necker, INSERM EMI 0016, Paris, France

Background: Cell phenotype changes participate to vascular remodeling. It
has recently been suggested that hematopoietic stem cells could contribute to
vascular remodeling. Resident stem cells have been identified in several human
and murine organs. These cells are termed side population [SP] cells. The aim
of this study was to determine the existence of SP vascular stem cells in normal
adult mouse aorta.
Methods and Results: Stem cells show the ability to efflux Hoechst 33342 (a
DNA-binding dye) via a specific membrane transporter. Vascular cells from 5
to 8 week-aged C57Bl/6 mice aortas were isolated and stained with Hoechst.
Separate sets of mice (at least 4 mice per experiment) were used for SP isola-
tion and characterization by flow cytometry. We identified SP vascular potential
stem cells which represented 0.5%±0.05 of total aortic cells. These SP vas-
cular cells were further evaluated for standard stem cell markers: 91.2%±1.2
were sca-1+, 64.9%±2.2 were lin-, 9.8%±1.1 were CD34+, 48.8%±2 were c-
kit+, 54.9%±1.1 were Flk-1+, confirming the stem cell phenotype of this newly
identified side population. Interestingly, 44.4%±1.7 of these cells did not ex-
press CD45 (a bone marrow-derived cell marker) indicating that these potential
stem cells do not systematically originate from bone marrow.
Conclusion: These data suggest the existence of potential stem cells residing
in the normal adult mouse arterial wall. An important proportion of these cells
do not derive from the bone marrow. These resident stem cells could play a role
in tissue homeostasis as well as in atherosclerosis and vascular remodeling.
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1981 Increased proportion of circulating progenitor cells in
the early phase of acute myocardial infarction

R. Rosso 1, M. Massa 2, V. Rosti 3, L. Goffredo 1 , R. Campanelli 4 , I. Ramajoli 3,
G.M. De Ferrari 1 , L. Tavazzi 1. 1IRCCS Policlinico S Matteo, Cardiologia,
PAVIA, Italy; 2IRCCS Policlinico San Matteo, Lab. Biotecnologia, Pavia, Italy;
3IRCCS Policlinico San Matteo, Lab. Trapianti d’organo, Pavia, Italy; 4IRCCS
Policlinico San Matteo, Pediatria, Pavia, Italy

Recent papers suggest a role for stem/progenitor cells (SPC) in the repair-
ing process of damaged myocardium after acute myocardial infarction (AMI).
The most of the data were generated in animal models; rare reports suggest
that such a process happens in humans. To evaluate the spontaneous mobi-
lization of SPC in the early phase of AMI, we studied 12 patients (pts) with
ST segment elevation AMI (10 men, age 46-68 years) who underwent primary
percutaneous transluminal coronary angioplasty (PTCA) within 6 hours from
the onset of symptoms. EDTA blood samples were drawn at admission (T0)
and immediately after PTCA. The membrane expression of the cell antigens
CD34, CD117, CD33, CD38 and vascular endothelial growth factor receptor-2
(VEGFR-2/KDR) was evaluated by cytofluorimetric analysis. The results were
compared with those obtained from 12 age-matched healthy subjects (CTR)
and 10 pts with dilated cardiomyopathy (DCM). Data are expressed as per-
centage (median and range). Statistic analysis was performed by Kruskall Wal-
lis ANOVA test and post-hoc test. At T0 the percentage of CD34+ cells was
higher in AMI pts than in CTR or DCM (1.69, 0.29-6.7 vs 0.5, 0.25-1.32, p=
0.045, or vs 0.3, 0.0-1.46, p=0.007, respectively). Similarly, in AMI pts both
the percentages of CD33+ and CD38+ were increased if compared with CTR
and DCM (CD33+: 79.8, 72.2-86.9 vs 53.7, 33.2-73.9, p=0.0001, or vs 63.8,
40.5-72.2, p=0.0001; CD38+: 88.4, 83.7-92 vs 79.9, 46.6-87.8, p=0.0006, or
vs 79.0, 71.7-96.6, p=0.015). In AMI pts the percentage of CD34+CD33+ and
CD34+CD38+ cells were also significantly increased if compared with CTR
or DCM (CD34+CD33+: p=0.013 and p=0.056; CD34+CD38+: p=0.045 and
p=0.0038, respectively). At T0 no difference was observed in the percentage
of CD117+ or VEGFR-2+ cells between AMI pts and CTR subjects. However,
in AMI pts the percentage of CD117+ and CD117+CD34+ cells significantly
increased after PTCA with respect to T0 (from 2.7, 0.02-5.98 to 3.3, 0.54-9.4,
p=0.046, and from 0.34, 0.02-0.75 to 0.77, 0.14-1.47, p=0.006, respectively).
In conclusion, our preliminary data suggest that the early phase of AMI is as-
sociated with a significant elevation of the percentage of circulating subsets of
SPC. The CD117+ cells seem to be rapidly increased after myocardial reperfu-
sion obtained by PTCA.

1982 Influence of mobilized stem cells on myocardial infarct
repair in a non-human primate model of acute
myocardial infarction

F. Norol 1, P. Merlet 2 , R. Isnard 3, P. Sebilion 4, N. Bonnet 5, MJ. Ribeiro 6,
C. Cailliot 7, JP. Vernant 8 . 1Hôpital Pitié Salpétrière, Unité de Thérapie
cellulaire, Paris, France; 2Henri Mondor University Hospital, Cardiology,
Creteil, France; 3Hopital Pitié Salpétrière, Service de cardiologie, Paris,
France; 4IFR 14, GH Pitié Salpétrière, Laboratoire de génétique, Paris,
France; 5Hopital Pitié Salpétrière, Service de chirurgie cardiaque, Paris,
France; 6CEA-DSV, Service Frédéric Joliot, Orsay, France; 7Amgen France,
Pharmacology, Neuilly, France; 8Hopital Pitié Salpétrière, Service
d’hématologie, Paris, France

Aim: Although previous findings have suggested that some adult stem cells are
pluripotent and could differentiate in an appropriate microenvironment, the fate
conversion of adult stem cells is currently being debated. The present study
was undertaken to evaluate the ability of mobilized stem cells to repair cardiac
tissue injury in a nonhuman primate model of acute myocardial infarction.
Methods: Mobilization was carried out with Stem Cell Factor (SCF), 100
mcg/kg/Day (D) and Granulocyte Colony Stimulating Factor, (G-CSF), 25
mcg/kg/D administered 5 days before (D-5 group; n=3) or 4 hours after (H+4
group; n=4) circumflex coronary artery ligation; no growth factor was adminis-
tered to 3 baboons of the control group. Animals’ follow-up was assessed in
vivo by 2-dimensional echocardiography and Positron Emission Tomography
(PET) with [11C]-acetate performed twice: 2 days (D2) and 30 days (D30) after
AMI.
Results: No adverse effect relating to growth factor administration was ob-
served. Mobilization involved cells of the endothelial and cardiac lineage. When
comparing Positron Emission Tomography (PET) with [11C]-Acetate between
examinations from D2 and D30, a relative increase (perfusion ratio between
infarct and non-infarct regions) of 26% (p=0.01) in myocardial blood flow was
found in the H+4 group; the relative rate of oxidative metabolism remained unal-
tered in the three groups. No change was observed in the echographic indices
of the left ventricular (LV) enlargement or systolic function in the three animal
groups during the 2 months follow-up. The PET findings concurred with the
immunohistochemistry analysis of left ventricular myocardial sections with evi-
dence of endothelial cells but no myocyte differentiation; few cycling cells were
observed at this time.
Conclusion: The present data suggest that, in nonhuman primates submitted
to coronary artery ligation, mobilization by hematopoietic growth factors could

promote angiogenesis in the infarcted myocardium, without detectable myocar-
dial repair.

ADVANCES IN CARDIOVERSION/DEFIBRILLATION OF
ATRIAL TACHYARRHYTHMIAS

1992 Atropine-facilitated electrical cardioversion of
persistent atrial fibrillation

E. Kaluski 1, G. Cotter 2 , A. Blatt 2, M. Leitman 2, R. Krakover 2, O. Milo 2,
E. Zimmerman 2 , Z. Vered 2 on behalf of Coronary Care Unit, Asaf Harofeh
Medical Center. 1Director of CCU, Asaf Harofeh Center, Cardiology, Zrifin,
Israel; 2Asaf Harofeh Medical Center, Cardiology, Zrifin, Israel

Objectives: To assess the efficacy of Atropine administration in facilitating
electrical cardioversion of electrical refractory chronic atrial fibrillation (CAF).
Background: Electrical cardioversion for patients with CAF meets failure rates
of 10-25%.
Methods: We enrolled 364 patients who underwent synchronized electrical
cardioversion for CAF. After > 4 weeks of adequate oral anti-coagulation and
failed attempts of pharmacological cardioversion, patients were subjected to
electrical cardioversion. Under brief general anesthesia, escalating doses of
synchronized transthoracic electrical shocks were deployed. A total of 254 pa-
tients received sequential monophasic shocks of 100, 200 and two 360 joules,
while 110 patients received biphasic shocks of 50, 100 and two 200 joules.
Results: Forty nine patients (13.5%) failed to restore sinus rhythm after 2
sequential cardioversions shocks of 360 joules (monophasic) or 200 joules
(biphasic). After receiving up to 2 mg of Atropine, patients were subjected to
2 additional attempts of synchronized transthoracic electrical shocks of 360
Joules (monophasic) or 200 joules (biphasic) each, 40 of the 49 (81%) were
successfully cardioverted to sinus rhythm and maintained sinus rhythm for at
least 24 hours. The use of Atropine was not associated with high incidence of
early recurrence of atrial fibrillation or any substantial adverse events.
Conclusion: Atropine facilitates successful cardioversion in drug and electri-
cal refractory CAF, and reduces failure rate from 13.5% to 2.5%. Therefore,
Atropine should be considered in algorithms of electrical cardioversion of pa-
tients in CAF.

1993 Energy requirements for transthoracic electrical
cardioversion of atrial tachyarrhythmias with biphasic
shocks

J. Reisinger, T. Winter, E. Zeindlhofer, K. Höllinger, M. Mori, A. Steinhuber,
P. Kühn, P. Siostrzonek. Krankenhaus Barmh. Schwestern, Internal Medicine,
Linz, Austria

The purpose of this prospective study was to evaluate the relation between the
type and duration of the atrial tachyarrhythmia and the probability of successful
cardioversion with biphasic shocks in order to formulate recommendations for
the initial energy setting aiming at a success rate of at least 80%.
Methods: We analyzed 347 consecutive electrical cardioversions including 63
attempts for atrial flutter (AFL) or atrial tachycardia (AT) and 284 attempts for
atrial fibrillation (AF). A biphasic shock waveform (Medtronic Physio-Control
Lifepak 12 or 20) was employed using sequential shocks of 50, 100, 150, 200
and 250 J, if necessary. All patients (except 6 with right-sided pectorally im-
planted pacemaker) were treated by an anterior-lateral electrode position.
Results: Cardioversion was successful in 344 of 347 attempts (cumulative effi-
cacy 99%). The probability of conversion to sinus rhythm at the different levels
of energy was determined by type and duration of the atrial tachyarrhythmia
(Figure).

Conclusion: Based on our results, we recommend an initial energy setting of
50 J in patients with AFL/AT, an initial energy setting of at least 100 J in patients
with a duration of AF of less than 30 days and an initial energy setting of at least
150 J in patients with a duration of AF of more than 30 days.
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1994 Stroke prevention by rhythm versus rate control in
atrial fibrillation: insight from the randomized studies

FWA. Verheugt 1 , C. Van Gelder 2, GD. Wyse 3, S. Hohnloser 4, JGM. Crijns 2.
1University Medical Center Nijmegen, Heartcenter, Cardiology, Nijmegen,
Netherlands; 2Interuniversity Cardiology Institute, Utrecht, Netherlands;
3University of Calgary, Cardiology, Calgary, Canada; 4University of Frankfurt,
Cardiology, Frankfurt, Germany

Background: In patients with atrial fibrillation return to sinus rhythm is believed
to decrease arrhythmic symptoms, heart failure and systemic embolism. In the
past years 5 major randomized trials on rate versus rhythm control have ad-
dressed these issues and their results have been published or presented. We
specifically have analysed stroke prevention by a strategy of rhythm control.
Results: A total of 5,305 patients with persistent or paroxysmal atrial fibrillation
were randomized to rate or rhythm control in the AFFIRM, RACE, STAF, PIAF
and HOT CAFE trials. Follow-up varied from 1 to 6 years. Oral anticoagulation
was administered to almost all (94%) patients in the rate control strata and in
all patients undergoing electrical cardioversion. The majority of rhythm control
patients were anticoagulated during follow-up. Ischemic strokes (including TIA)
occurred in 195 patients (87 with rate (4.4%) and 111 (6.1%) with rhythm con-
trol, RR 1.38, 95% CI 1.05 - 1.82, p = 0.02, see figure) and cerebral bleeding in
39 (23 with rate and 16 with rhythm control p = 0.48). The risk of ischemic stroke
is consistently increased in the rhythm control arms of the trials compared to
the rate control groups.

Ischemic stroke.

Conclusion: A routine strategy of rhythm control in atrial fibrillation increases
the risk of ischemic stroke significantly by nearly 40%. Besides the risk of side-
effects of antiarrhythmics, the increased risk of stroke should be incorporated in
the decision to rhythm or rate control. These data support also a more extensive
use of prolonged oral anticoagulation, even when long-term sinus rhythm has
been achieved.

1995 Anticoagulant treatment is often inadequate when
administered in prevention of thrombotic
complications before direct current cardioversion

J.L. GAYET 1, L. Guédon 2, C. Libersa 2, Y. Francès 3, M. Galinier 4 ,
H. Lardoux 5 , P. Ambrosi 6, M. Andrejak 7 on behalf of EPCAF study
investigators. 1COLOMBES, France; 2CHU de Lille, Centre d’Investigations
Cliniques, Lille, France; 3Hôpital Nord, Cardiologie, Marseille, France; 4Hôpital
Rangueil, Cardiologie, Toulouse, France; 5CH Gilles de Corbeil, Cardiologie,
Corbeil-Essonnes, France; 6Hôpital de la Timone, Cardiologie, Marseille,
France; 7Centre Hospitalier Sud, Pharmacologie, Amiens, France

Direct current cardioversion (DCC) is commonly used for restoration of sinus
rhythm in patients with atrial fibrillation (AF). Despite widespread recommen-
dations for antithrombotic covering of DCC, the risks of thromboembolic and
haemorrhagic events still persist. In a multicenter French survey we tried to
assess the quality of anticoagulant treatment in patients treated with DCC for
restoration of sinus rhythm.
During a three months period (January-April 2000), 801 case of DCC were col-
lected in four geographic regions (Lille, Marseille, Paris, Toulouse) in teaching
and private centres and 684 fulfilled the quality control criteria. The mean age
of the patients was 68,5 ± 10,9 years and 61% were male. The duration of AF
was less than one month in 31% of the patients and 20% were asymptomatics.
The immediate success rate was 86% and sinus rhythm was present in 79%
of patients at discharge. 35% of the patients had transesophageal echocardio-
graphy which was performed only in few patients immediately before DCC to
avoid prolonged anticoagulant treatment. 39% of the patients were treated with
a low molecular weight heparin at anytime, alone or in combination in relay of
an oral anticoagulant.
Only 41,1% of the patients had adequate anticoagulation (INR 2.0-3.0 or APTT
1.5-2.5) immediately before DCC and this rate increased to 54,8% when a less
strict criterion was applied (INR 2.0-3.5 or APTT 1.5-3.0). Anticoagulation was
insufficient in 8,3% of patients with INR < 2.0 and APTT < 1,5 and there was
an excess of bleeding risk in 28.1% others with INR > 3.5 and/or APTT >

3.0. Seven haemorrhagic episodes were reported of which 3 were severe (one
death from cranial bleeding; one haematoma requiring surgery and another
haematoma with severe haemoglobin fall). No patient suffered thromboembolic
complication.
In daily practice, as compared to widely admitted recommendations, antico-
agulant treatment before DCC is inadequate in a very important proportion
of patients, both with an increased risk of bleeding or, in a lesser extend, of
thrombosis. Further investigations aimed at improving efficacy and safety of
the anticoagulant regimen before DCC in daily practice are urgently required.

1996 Effects of carvedilol and amiodarone on persistent
atrial fibrillation conversion and recurrence rates.
A randomized controlled study

E.M. Kanoupakis 1, E.G. Manios 1, H.E. Mavrakis 1, P.G. Tzerakis 1,
H.K. Mouloudi 1 , E.M. Kallergis 1, D.C. Kambouraki 1 , P.E. Vardas 2. 1Heraklion
University Hospital, Cardiology Dept., Heraklion, Crete, Greece; 2Heraklion
University Hospital, Cardiology, Heraklion, Greece

Purpose: Carvedilol is a multiple action cardiovascular drug with blocking ef-
fects on beta and alpha receptors, Ca+2-channels, Na+-channels and various
cardiac K+-channels. Such electrophysiological effects of carvedilol would be
beneficial for cardioversion outcome and prevention of recurrences in atrial fib-
rillation (AF) patients.
In this prospective trial we examined the effects of carvedilol and amiodarone
on persistent AF conversion and recurrence rates and we measured several
electrophysiological parameters of the pre- and post-electroversion period in
order to assess the possible effects of these drugs on atrial electrical remodel-
ing and whether these actions have any clinical implications.
Methods: We evaluated 49 patients (66±9 years) with persistent AF (mean du-
ration 30±34 months). They were randomly assigned to three treatment groups
over a period from 6 weeks before to 6 weeks after external biphasic cardiover-
sion: group A (16 pts, Carvedilol, at a daily oral dose not less than 12,5 mg
titrated up to a maximum of 50 mg), group B (17 patients, Amiodarone, 600 mg
per day the first two weeks and subsequently 200 mg per day up to the end
of the study) and group C (13 patients, no antiarrhythmic drugs). Several elec-
trophysiological parameters were assessed 5 min and 24 h after cardioversion.
Relapses of AF were recorded after 24 hours and 7 days.
Results: All three groups had similar clinical and echocardiographical data.
Cardioversion rates were 14/17 (87%) in group A, 16/17 (94%) in group B and
9/15 (69%) in group C. These rates differed significantly between controls (C)
and groups A and B (F=5.848, p=0.050). Patients of groups A and B had longer
fibrillatory cycle length intervals in the immediate preconversion period than
patients of group C (180±18 ms and 186±14 ms vs. 165±19 ms, p=0.001)
and longer atrial effective refractory periods (211±22 ms and 208±16 ms vs.
188±17 ms, p=0.003) as assessed 5 min after conversion. There was a more
marked trend towards a higher incidence of AF relapses after 7 days in group
C (4/9 44%) than in groups A (4/14, 29%) and B (3/16, 19%).
Conclusions: Carvedilol seems to have effects similar to those of amiodarone
regarding the conversion rates, prolongation of fibrillatory cycle length and
atrial effective refractory period in AF patients. These preliminary results of
our study provide the first clinical and electrophysiological evidence suggest-
ing that carvedilol may have a beneficial effect on cardioversion outcome and
preservation of sinus rhythm after cardioversion of persistent AF.
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1997 Incidence of atrial thrombus in patients with auricular
arrhythmias. Study of a cohort of patients with
transoesophageal echocardiography

J. Saavedra, MT. Alberca, JC. García, P. Awamleh, AW. Karoni, I. Tormo,
M. Alvarez, FG. Cosio. Hospital de getafe, Cardiology, Getafe, Spain

Introduction: The potential presence of atrial thrombus in patients with auricu-
lar arrhythmias(AA)of more than 48 hours duration and the risk of emboliza-
tion after cardioversion in this patients have determined a precardioversion
anticoagulation strategy. In the last decade a new strategy, Transesophageal
Echocardiography (TEE)-guided cardioversion has emerged as an alternative
approach, allowing an immediate cardioversion in those patients without throm-
bus.
Purpose: To analyse our Centre’s experience in the last four years with this
TEE-guided cardioversion strategy. We sought to determine the incidence of
atrial thrombus in our patients and its relation with clinical and echo variables.
Methods: We analysed 114 consecutive TEEs in patients with AA of more than
48 hours duration, candidates to electrical cardioversion. The mean age of our
patients was 64 years, 62% of them were men and 54% had some kind of
cardiopathy. Atrial fibrillation (AF) was the most common arrhythmia (72%), the
rest of patients had atrial flutter (AFL), common in 56% of them. We recorded
clinical and echo variables (atrial size, spontaneous echo contrast (SEC), and
atrial appendage emptying velocity).
Results: We found atrial thrombi in 27 patients (24%). The incidence of throm-
bus was 25,6% in patients with AF, 21% in patients with uncommon AFL and
16,7% in patients with common AFL. Among clinical variables we found the
presence of cardiopathy as a strong predictor of atrial thrombus, among echo
variables, left atrial enlargement (>4,2cm), the presence of SEC and an emp-
tying velocity of left atrial appendage below 0,20cm/seg.

Predictors of left atrial thrombus

Incidence of thrombi p

Cardiopathy (y/n) 30% vs. 15% 0,05
LA>4,2 (y/n) 32% vs. 10% 0,008
SEC (y/n) 39% vs. 0% 0,001
Low emptying vel. (y/n) 50% vs. 5% 0,001

Incidence of left atrial thrombus in patients with or without clinical an echo predictors.

Conclusions: 1)The incidence of atrial thrombus in patients with AA of more
than 48 hours duration was 24% in our series. 2)The presence of cardiopa-
thy, left atrial enlargement, SEC, and a low emptying velocity of left atrial ap-
pendage were strong predictors of atrial thrombus.

TREATMENT STRATEGIES FOR ATRIAL FIBRILLATION

1998 Rate control versus electrical cardioversion for
persistent atrial fibrillation in patients with heart
failure: results of the RACE study

V.E. Hagens 1, H.J. Crijns 2, J.G. Tijssen 3, O. Kamp 4, H.A. Bosker 5,
J.H. Kingma 6, D.J. Van Veldhuisen 1 , I.C. Van Gelder 1. 1University Hospital,
Thoraxcenter, Cardiology, Groningen, Netherlands; 2University Hospital,
Cardiology, Maastricht, Netherlands; 3Academic Medical Center, Clinical
Epidemiology, Amsterdam, Netherlands; 4Academic Hospital VU, Cardiology,
Amsterdam, Netherlands; 5Rijnstate Hospital, Cardiology, Arnhem,
Netherlands; 6St. Antonius Hospital, Cardiology, Nieuwegein, Netherlands

Background: Rate control (RC) is not inferior to rhythm control (RhC) in pre-
venting mortality and morbidity in patients with atrial fibrillation (AF). In heart
failure patients, restoration of sinus rhythm (SR) seems beneficial due to im-
provement of ventricular function. However, despite intensive RhC, recurrence
of AF is frequent, offsetting the beneficial effects of SR.
Hypothesis: RC is not inferior to RhC in preventing mortality and morbidity in
patients with heart failure.
Methods: In RACE (rate control versus electrical cardioversion in persistent
atrial fibrillation) 522 patients with persistent AF with at least one previous car-
dioversion were included. RC patients received permanent oral anticoagulation
and negative chronotropic drugs (heart rate < 100 bpm). RhC patients received
cardioversion and antiarrhythmic drugs, and oral anticoagulation as needed.
A total of 261 patients (130 in RC and 131 in RhC) had heart failure NYHA
class II or III at baseline, with reduced left ventricular fractional shortening.
The primary endpoint was a composite of cardiovascular mortality, heart fail-
ure, thromboembolic complications (TEC), bleeding, pacemaker implantation
and life threatening drug side effects. Mean age was 69±8 years, median AF
duration 375 days. Hypertension was present in 49%, coronary artery disease
in 36%. Characteristics were well comparable between both groups.
Results: After 2.3±0.6 years SR was present in 14% vs 36% in the RC and
RhC group, respectively. The number of primary endpoints was the same in RC
and RhC groups: 29/130 (22.3%) vs 32/131 (24.4%). The 95% one-sided upper
boundary of the absolute difference in the primary endpoint was 6.5%, which
met the non-inferiority criterion (10%). The distribution of the components of
the primary endpoint was different between both groups. More cardiovascular

death (11.5% vs 6.1%), progression of heart failure (5.4% vs 3.8%) and bleed-
ing (8.5% vs 3.1%) occurred in the RC group. TEC (6.1% vs 8.4%), side effects
of AAD (0.8% vs 5.3%) and pacemaker implantation (0% vs 4.6%) were more
frequent under RhC. The causes of death were bleeding (6 vs 2), heart failure
(3 vs 0), TEC (0 vs 2), and sudden death (6 vs 4).
Conclusion: In patients with heart failure, rate control is not inferior to rhythm
control. However, rate control is associated with higher mortality and more se-
vere morbidity due to bleeding and progression of heart failure.

1999 One-year cost-effectiveness of rhythm and rate control
strategy in persistent atrial fibrillation

A. Pietrasik 1, D. Kosior 1, M. Niewada 2, D. Rabczenko 3, G. Opolski 1.
1Warsaw University of Medicine, Dept. of Cardiology, Warsaw, Poland;
2Warsaw University of Medicine, Pharmacology Department, Warsaw, Poland;
3Institute of Higiene, Dept. of Biostatistic, Warsaw, Poland

The clinical trials on rhythm or rate control in persistent AF revealed no signifi-
cant differences between compared strategies. Our study was aimed at analyz-
ing the cost of alternative strategies to determine effective allocation of limited
resources. Therefore, we conducted a prospective, detailed costs analysis us-
ing data gathered alongside HOT CAFE Polish Study. The retrospective cost
for 205 pts randomly assigned to rhythm or rate control arm of a study was cal-
culated over the time horizon of 12 months. A cost minimization analysis was
implemented because both strategies are associated with similar clinical bene-
fits. The cost of diagnostic and treatment procedures, hospitalization, outpatient
visits, drugs and physicians consultations were estimated for both groups. Ex-
pected costs, and incremental cost were identified. The sensitivity analysis on
unit cost driver items was performed.
Results: Our study population comprised 205 pts (F/M 71/134; mean age
60.8±11.2 year). 101 pts were randomly assigned to the rate control group.
The treatment goal in this group was optimizing the heart rate frequency by
24-hours Holter monitoring using pharmacological therapy. 104 pts were ran-
domized to SR restoration by CV and its subsequent maintenance with se-
rial antiarrhythmic drug usage (disopiramide, propafenone, sotalol and amio-
darone). At the end of follow-up SR was presented in 75% pts. There was no
significant difference in composite end-point such as: all-cause mortality and
number of thromboembolic and major bleeding between study groups (2.0%
vs. 3.8%). The incidence of hospital admission was higher in rhythm control in
comparison to rate control arm (12% vs. 74%; p<0.001). No thromboembolic
complications were observed in pts left with AF. 3 pts suffered ischemic stroke
in rhythm control arm: 2 cases were associated with CV, the third one with
late AF recurrence. The conservative strategy with pharmacological ventricular
rate control was less costly than rhythm control (1350 vs 2850 USD, p<0.001).
The cost driver contributing to observed difference was the cost of CV. Addi-
tional cost drivers were the cost of echocardiography, 24 hours ECG recording,
cardiologists consultations, hospitalization costs including intensive care and
cardiology unit services. The sensitivity analysis performed on the cost drivers
confirmed the domination of the conservative strategy.
Conclusions: rhythm control is more costly than ventricular rate control in pts
with persistent AF.
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2000 Sudden cardiac death in patients with persistent atrial
fibrillation. Results of the RACE study

V.E. Hagens 1, I.C. Van Gelder 1, H.A. Bosker 2, O. Kamp 3, J.G. Tijssen 4,
J.H. Kingma 5, D.J. Van Veldhuisen 1, H.J. Crijns 6. 1University Hospital,
Thoraxcenter, Cardiology, Groningen, Netherlands; 2Rijnstate Hospital,
Cardiology, Arnhem, Netherlands; 3Academic Hospital VU, Cardiology,
Amsterdam, Netherlands; 4Academic Medical Center, Clinical Epidemiology,
Amsterdam, Netherlands; 5St. Antonius Hospital, Cardiology, Nieuwegein,
Netherlands; 6University Hospital, Cardiology, Maastricht, Netherlands

Background: In most patients with persistent atrial fibrillation (AF), underlying
heart disease is present exposing this population to sudden and non-sudden
cardiovascular mortality. The mechanism of sudden cardiac death (SCD) in
patients with AF is largely unknown.
Objective: To determine the mechanism of SCD in patients with persistent
AF included in the RACE study (rate control versus electrical cardioversion in
persistent atrial fibrillation).
Methods: In RACE, patients were randomized to rate control (n=256, negative
chronotropic drugs aimed at a heart rate < 100 bpm and oral anticoagulation
(OAC) as needed) or rhythm control (n=266, serial electrical cardioversions,
antiarrhythmic drugs and OAC).
Results: During a follow-up of 2.3±0.6 years SCD occurred in 16 patients. All
were on OAC, 14 (88%) patients were in AF at the time of event. One was on
flecainide, one on sotalol and 2 patients used amiodarone. Non-SCD was due
to heart failure (5 patients), thromboembolic complication (TEC) (6) and bleed-
ing (9). Death due to bleeding and heart failure was more frequent under rate
control and TEC under rhythm control. The table shows patient characteristics
according to outcome. In the 3 groups, the number of stroke risk factors (me-
dian 2, range 0-5), presence of hypertension (49%, 44%, and 55%) and heart
failure NYHA I/II/III (%) (51/46/3, 38/62/0, 35/50/15), all respectively, were com-
parable.

Patient characteristics

Alive Sudden cardiac Non-sudden
(n=486) death (n=16) cardiac death (n=20)

Rate vs rhythm control (n) 238 vs 248 8 vs 8 10 vs 10
Diabetes 44 (9%) 5 (31%)*# 3 (15%)
Coronary artery disease 129 (27%) 9 (56%)* 5 (26%)
Previous myocardial infarction 69 (14%) 7 (44%)*# 2 (11%)
Lone AF 105 (22%) 0 (0%) 3 (15%)
Left ventricular end diastolic

and systolic diameter, mm (mean, SD) 52 (7)/37 (8) 56 (7)/42 (9) 54 (6)/37 (9)

P< 0.05 compared to alive (*univariate, #multivariate)

Conclusion: Sudden cardiac death in patients treated for persistent atrial fibril-
lation is associated with diabetes and previous myocardial infarction and does
not depend on treatment strategy.

2001 Atrial fibrillation suppression reduces atrial fibrillation
burden on patients with paroxysmal atrial fibrillation
and class 1 & 2 pacemaker indication – the OASES
study

W. De Voogt 1, P. De Vusser 2, D. Stockman 3, A. Van den Bos 4,
M. Anelli-Monti 5 , G. Mairesse 6, R. Van Mechelen 7, M. Berkhof 8. 1Sint Lucas
Andreas Ziekenhuis, Cardiology, Amsterdam, Netherlands; 2AZ Oost-Limburg
Campus St. Jan, Cardiology, Genk, Belgium; 3Middelheim Ziekenhuis,
Cardiology, Antwerp, Belgium; 4Ignatius Ziekenhuis, Cardiology, Breda,
Netherlands; 5Graz University, Cardiology, Graz, Austria; 6Clinique Saint
Joseph, Cardiology, Arlon, Belgium; 7St. Franciscus Ziekenhuis, Cardiology,
Rotterdam, Netherlands; 8St. Jude Medical, Clinical Studies Department,
Zaventem, Belgium

Alternative site atrial pacing was introduced to prevent atrial fibrillation (AF) as
a mono-therapy and in combination with several modalities of atrial overdrive
pacing. An alternative site of pacing is the intra atrial septum at the posterior
site of the triangle of Koch (ASP). The aim of this site is to synchronize atrial
depolarization and therefore prevent repolarization time dispersion. The com-
parison between ASP and Right Atrial Appendage (RAA) pacing was studied
in 285 patients with a class 1 and 2 pacemaker indication. Protocol violations
were noted in 30 patient case report forms and therefore rejected for data in-
clusion. The group for final data analysis: 170 patients with a history of parox-
ysmal AF for the study group (85 patients with ASP and 85 with RAA) and 85
without paroxysmal AF for the control group. All atrial leads were successfully
implanted with a Locator and a Tendril 1388T/1488T extendable and rectable
screw-in lead. After Integrity DAO (AF suppression) implant, Far Field R-wave
sensing was excluded by blanking on an individual basis, in all patients. Enrol-
ment and randomization (AF suppression ON or OFF in a crossover design)
started 6 weeks post implant. AF Burden is defined as minutes AF/day, using
the total time in AF divided by the number of days between two consecutive
follow-up intervals. Data were derived from the Automatic Mode Switch his-
tograms of the pacemaker.

Data (mean ± SD) after 3-month intervals

Lead Location AF History Number DAO OFF DAO ON P

RAA Yes 85 76.0 ± 36.0 38.9 ± 39.5 0.033
ASP Yes 85 74.1 ± 29.9 22.0 ± 18.6 0.027
RAA-ASP No (control) 85 0.5 ± 0.5 0.6 ± 0.4 ns

Conclusions: A combination of an AF suppression algorithm with ASP re-
duces AF burden in patients with a history of atrial fibrillation and a class 1 or
2 pacemaker indication in a most optimal way.

2002 Haemodynamic instability and atrial fibrillation: is
always direct current cardioversion the only
alternative? Analysis of clinical presentation and
management in the acute setting (the GEFAUR-3 study)

A. Martín 1 , C. Del Arco 2, P. Laguna 2, P. Gargantilla 2 on behalf of The
GEFAUR-3 investigators. 1Spanish Society of Emergency Medicine, Sientific
Committee, Madrid, Spain; 2Spanish Society of Emergency Medicine,
Scientific Committee, Madrid, Spain

Objectives: To analyse the real magnitude, clinical presentation, management
strategies (MS) and its influence on outcome of patients (pts) with atrial fibrilla-
tion (AF) and hemodynamic instability (HI) in the acute setting.
Methods: prospective multicenter study carried out in 12 emergency depart-
ments during July-2000, February-2001 and May-2002. HI: symptomatic drop
of BP (<90/50 or <30mm previous BP) and/or organ dysfunction or others with
immediate vital risk).
Results: 2550 pts included, 59% female, age 75±12y. (58%>75y). HI was di-
agnosed in 4.5%, with a higher prevalence of cardiopathy (63vs51%, p=0.005,
OR=1.2), CAD (37vs28%, p=0.05, OR=1.3), HF (34vs24%, p=0.02, OR=1.4),
secondary (non-cardiac origin) AF (8vs3%, p=0.01, OR=2.5) and rapid HR
(64vs50%, p=0.02, OR=1.4). They attended more frequently due to dyspnea
(50vs33%, p=0.001, OR=1.6) and syncope (10vs3%, p=0.02, OR=3.3). In the
multivariate analysis HI was associated with syncope (OR=3.8), HF (OR=1.8),
HR<60 (OR=0.2) or>100bpm (OR=2.2). IH was attributable to non-cardiac
diseases in 33% (56% sepsis, 8% thyrotoxicosis, 7% pulmonary tromboem-
bolism). Rate control (RC) was more frequently performed (50vs31%, p<0.001,
OR=1.6) with higher use of calcium-blockers (21vs11%, p=0.005, OR=2)
as were anticoagulation (72vs58%, p=0.04, OR=1.4) and cardioversion (CV)
(20vs8%, p=0.05, OR=2), higher use of DC-CV (18vs7%, NS) and amiodarone
(90vs45%, p<0.001, OR=2.1). No MS were applied if HR<60bpm. In the
multivariate analysis RC was associated with age<75(OR=2.9), HR>100bpm
(OR=5), disability (OR=10), hypertension (OR=3.3) and absence of syncope
(OR=9) or stroke (OR=7) as was CV with HF (OR=5.1), age<75 (OR=1.2)
and hypertension (OR=5). Symptom control was more frequently achieved if IH
was related with AF (55vs35%, p=0.007, OR=1.8), calcium-blockers were used
for RC (60vs28%, p=0.05, OR=2.2) or CV was effective (66vs14%, p=0.05,
OR=4.7). IH was associated with more admissions (77vs49%, OR=1.6). Over-
all mortality was 6.25% (25% due to non-cardiac disease), no differences be-
tween MS.
Conclusions: IH is an uncommon feature of AF in the acute setting,
usually manifested as dyspnea or syncope. RC (calcium-blockers) and
pharmacological-CV (amiodarone) are more used MS but the "gold standard"
(DC-CV) is underused. Despite of this, symptom control is frequently achieved
and overall mortality is surprisingly low. Although DC-CV is the best MS in most
of pts, our data suggest that RC could be an acceptable alternative when there
are very few possibilities to restaurate sinus rhythm and in IH attributable to
non-cardiac diseases.
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2003 Combined antiarrhythmic therapy for refractory atrial
fibrillation: plays still a role in the ablation era?

MS. Fera 1, A. Mazza 1, G. Pulignano 2, M. Pugliese 1, L. De Lio 1,
I. Bisceglia 1, M. Di Luozzo 1, E. Giovannini 1. 1S.Camillo Hospital, I Cardiology
Unit, Rome, Italy; 2Rome, Italy

Aim: We assessed whether or not the combined antiarrhythmic (AA) therapy
(CAT) for atrial fibrillation (AF) refractory to at least two AA drugs (TAD) used
alone, still plays a role alternative to ablation.
Methods: 62 pts (33 m, mean age 66 ±18) with recurrent symptomatic AF
(>10 episodes/year) without heart disease (HD) (27%), ischemic HD (16%),
valvular HD (21%), hypertensive HD (31%), refractory to at least TAD tested
alone, underwent CAT to assess its risk/benefit, taking into consideration the
efficacy in the prophylaxis of recurrences (RE) and the occurrence of side ef-
fects (SE). Pts were given the following oral AA associations: flecainide + amio-
darone (F+A), F+ sotalol (F+S), propafenone + A (P+A), P + S, decreasing the
dose of one of the two TAD and, in any case, administering the maximum dose
tolerated. Pts were randomized in 4 groups: F+A, F+ S, P+A, P+S. In case of
RE pts switched to the 2nd step to another CAT and, if it failed, to the 3rd step.
In case of SE pts withdrew from the study. F-UP was 6-month.
Results: are reported in the table. R = responder, NR = non responder.

Table 1

1st step F+A F+S P+A P+S All pts r nr

N# pts 15 16 14 17 62
SE -1 -2 -3 -2 -8 (13%)

8r 6nr 6r 8nr 6r 5nr 7r 8nr 27/52 (50%) 27/52(50%)
2nd step P+S P+A F+S F+A
N# pts 6 8 5 8 27
SE -2 -1 -1 -2 -6(22%)

1r 3nr 4r 3nr 1r 3nr 4r 2nr 10/21 (48%) 11/21(52%)
3rd step P+A F+A P+S F+S
N#pts 3 3 3 2 11
SE -1 -1 -2 -1 -5(45%)

2nr 1r 1nr 1nr 1nr 1/6 (17%) 5/6(83%)

Conclusions: SE occurred in 13% of pts at the first steps of CAT, and suc-
cessively in 22% and 45%, so that CAT was not well tolerated. Half of pts
responded to the 1st step of CAT, with lower success rate of CAT during the
further steps, even with a quite short F-UP. Our results would seem disappoint-
ing as to the use of CAT in AF refractory to single AA drug.

RESISTANCE TO ASPIRIN AND CLOPIDOGREL: A CALL
FOR CAUTION

2004 Efficiency of antiplatelet therapy in vascular patients

G. Kesmarky 1, T. Alexy 1, B. Horvath 1, ZS. Marton 1, K. Koltai 1, L. Szapary 2,
K. Toth 1. 1University of Pecs Medical School, 1st Department of Medicine,
Pecs, Hungary; 2University of Pecs Medical School, Department of Neurology,
Pecs, Hungary

Background: Antiplatelet therapy is a basic element of treatment and preven-
tion of the ischemic vascular diseases. Besides the old acetyl salicylic acid,
novel agents are also available. The lack of effectiveness of the therapy is well-
known for acetyl salicylic acid in a remarkable part of the patients and could be
suspected in connection with the other drugs. Recently, platelet aggregome-
ters became more and more widespread and their results have set antiplatelet
therapy into a new perspective.
Methods: Data of 1264 cases coming from our region last year were evaluated
in this study. Platelet aggregometry was performed at patients with ischemic
cardio-, cerebro- and peripheral vascular diseases treated regularly with an
antiplatelet drug. 776 patients were treated with 100 mg acetyl salicylic acid,
144 patients were on 300-325 mg acetyl salicylic acid; 118 patients were on
ticlopidine and 226 patients were on clopidogrel treatment. The effectiveness of
the treatment was measured in Carat TX4 optical platelet aggregometer using
epinephrine (10 µM), ADP (5 és 10 µM) and collagen (10 µg/ml) as inductors.
Results: In the group of patients taking 100 mg acetyl salicylic acid the lack
of effective therapy was as high as 49%. This ratio was 33% in the group with
higher dosage of acetyl salicylic acid. Ineffective antiplatelet treatment could be
found in 21% of the ticlopidine group, and clopidogrel was also not sufficient in
31%.
Conclusions: Our results indicate the necessity of the individually adjusted,
controlled antiplatelet treatment; otherwise a large number of patients could be
treated insufficiently as a consequence of real resistance to a drug or low com-
pliance of the patient. From the point of view of evidence-based medicine there
is a need of performing a multicenter study on antiplatelet therapy controlled by
aggregometry with morbidity and mortality end-points.

2005 Aspirin resistance is related to high-density lipoprotein
cholesterol levels and total cholesterol/high-density
lipoprotein ratio

I. Coma-Canella, A. Cordero, A. Velasco, P. Azcárate, S. Castaño,
J. Palazuelos, D. Martín, S. Mejía. Clinica Universitaria de Navarra, Cardiology
Dpt, Pamplona, Spain

Aspirin protects from cardiovascular events. However, a number of patients who
take aspirin suffer events, probably due to aspirin resistance. This has been
measured with different methods and related to different causes. Recently, hy-
percholesterolemia has been found to be associated with aspirin resistance.
Aim: In order to know the prevalence and possible causes of aspirin resistance,
platelet function was studied in a number of patients and related to different
variables.
Methods: Platelet function was studied in 74 patients aged 36 to 84, mean
63±10 (59 men) with the the platelet function analyser (PFA-100). They were
taking aspirin (100 to 300 mg/day) due to ischemic heart disease (n= 53), hy-
pertension (n= 13), or other reasons (n = 8). The normal epinephrine cartridge
closure time was <161 sec and the normal ADP closure time was < 126 sec.
The maximum value measured for both, epinephrine and ADP was 300 sec.
SPSS package was used for statistical analysis.
Results: In the entire group of patients the epinephrine closure time ranged
between 97 and 300 sec, mean 220±79. No significant correlation was found
between epinephrine closure time and the following variables: age, aspirin
dose/m2, total cholesterol (TC), LDL-cholesterol, HDL-cholesterol, triglycerides
or C reactive protein. A significant correlation was found with the ratio TC/HDL
(Rs = -0.27, p = 0.029). Aspirin resistance, defined as epinephrine closure time
<161 sec, was found in 25 patients (33.8%). A significant difference (Mann-
Whitney U test, p = 0.043) in HDL levels was found according to the presence
(median HDL = 40.5 mg/dL, Q1-Q3 = 37.5-48), or absence (median HDL = 47
mg/dL, Q1-Q3 = 39-54.5) of aspirin resistance. The ratio TC/HDL also showed
a significant difference (p = 0.034) between patients with (median TC/HDL =
4.18, Q1-Q3 = 3.75-4.94) and those without (median TC/HDL = 3.85, Q1-Q3
=3.18-4.26) aspirin resistance. Only 8 patients had a prolonged ADP closure
time (>125 sec). These also had a prolonged epinephrine closure time.
Conclusion: aspirin resistance was found in 33.8% of patients taking aspirin.
These patients had significantly lower HDL-cholesterol levels and higher to-
tal cholesterol/HDL ratio. Further studies are needed to ascertain whether
changes in lipid levels improve the response to aspirin.

2006 The history of coronary artery bypass graft procedure
is connected with the aspirin resistance phenomenon
in patients with ischaemic heart disease

W. Kuliczkowski, B. Karolko. Medical Academy, Department of Cardiology,
Wroclaw, Poland

Background: The aspirin resistance phenomenon is well known from many
years now, but still there is a lack of information who and why can develop it.
Last Antithrombotic Trialists‘ Collaboration report showed that small doses of
aspirin (75 to 150 mg) are the most appropriate for the secondary prevention
of thrombotic complications in cardiovascular disorders.
Aim: The aim of this study was to assess the frequency of aspirin resistance
in patients with ischaemic heart disease on 75 mg dose of the drug and to find
out clinical predictors of such a status.
Material: The study included 200 patients (100 men and 100 women) age 65
± 10 years hospitalized from January to December 2002 in Cardiology De-
partment of Wroclaw Medical Academy due to the diagnosis and treatment of
ischaemic heart disease.
Methods: All patients were on 75 mg aspirin daily for at least 7 days according
to patient’s interview and used no other antiplatelet agents. Platelet response to
aspirin was estimated with the use of optical aggregation method after addition
of arachidonic acid (AA) 0,5 mg/ml, ADP 10 µM and collagen (COL) 2 µg/ml.
Aspirin resistance was defined as a mean aggregation of more than 80% with
ADP and more than 80% with COL. Aggregation with AA was used to ensure
aspirin use. Controls to establish laboratory norm included 30 healthy persons
without any medication.
Results: In the studied group there were 25% of patient after CABG, 15%
after PTCA, 55% with history of myocardial infarction, 70% with arterial hyper-
tension and 60% with diabetes mellitus. There were 40 patients (20%) with
aspirin resistance according to the criteria used. No patient has platelet ag-
gregation more than 5% after AA addition. Patients who were aspirin resistant
were more likely to have history of previous revascularisation (36.1% vs. 10,2%,
p<0,001). With the use of multiple regression model including age, sex, con-
comitant medications, revascularisation procedures, history of other cardiovas-
cular disorders, history of CABG were still strongly correlated with the presence
of aspirin resistance in the studied group (beta=0,71, p<0,05).
Conclusions: 1. Aspirin resistance defined on the basis of optical aggregation
method is present in 20% of patients with ischaemic heart disease. 2. Aspirin
resistance is more frequent in patients with the history of previous CABG. 3.
Presence of this phenomenon in this group of patients indicates the use of
higher doses of aspirin or adding platelet ADP receptor blockers.
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2007 Aspirin and ticlopidine resistance in cardiovascular
patients. Multicentre database of 2425 patients aimed
to standardize the laboratory control of antiplatelet
therapy

RG. Kiss 1, G. Kerecsen 1, L. Rudas 2, D. Apró 3, GY. Stef 4, E. Pongrácz 5 ,
I. Bernáth 6 , I. Préda 1 on behalf of National Platelet Database Group. 1Nat.
Acad. of Sci. Semmelweis Univ., Cardiovascular Research Group, Budapest;
2University of Szeged, Intensive Care Unit, Cardiology, Szeged; 3Cor-A,
Zalaegerszeg; 4National Hospital of Cardiology, Balatonfüred; 5Hospital of
Ministry of Int. Affairs, Dept. of Neurology and Stroke, Budapest; 6Hospital of
Ministry of Defence, Cardiology, Budapest, Hungary

Tailored, sustained and combined antiplatelet therapy is a common task in
present cardiovascular medicine. Laboratory and/or clinical definition of effec-
tive platelet inhibition for the clinician, and methods for routine screening eval-
uation for the laboratory were studied.Platelet aggregatory results of 150 un-
treated and 2275 patients treated with antiplatelet agents were evaluated in
nine cardiovascular hospitals. Platelet aggregation measurements were per-
formed under same conditions in all centers. Platelet aggregation was mea-
sured on a computerized Carat TX4 platelet aggregometer. For the interest of
mass-screening, fix doses of different inductors were used (ADP 5 µM, colla-
gen 2 µg/ml, epinephrine 10 µM, arachidonic acid 0,5 mM). The threshold of
the measurable inhibition was postulated as mean of maximal aggregation%
minus 2xS.D. of the 150 untreated controls. Threshold values of measurable
inhibiton (Mean of controls minus 2xS.D of controls): ADP 62%, collagen 64%,
epinephrine 59%. Treated patients were considered resistant to aspirin or ticlo-
pidine, if results of their maximal aggregation was higher than the postulated
threshold value. Arachidonic acid was used as a control of drug compliance
of aspirin. Epinephrine and collagen were used to evaluate aspirin monother-
apy (maximal aggregation beyond threshold to any of these two inductors con-
sidered aspirin resistant). ADP was used to evaluate ticlopidine monotherapy.
Epinephrine, collagen and ADP simultaneously were used to evaluate the com-
bination therapy of aspirin and ticlopidine.Aspirin or ticlopidine monotherapy,
and aspirin and ticlopidine combination therapy were evaluated and resistant
cases were identified. Out of 2215 cardiovascular patients taking aspirin (100-
325mg) alone for secondary prevention 26.9% (596) showed resistance. 4 of 60
patients taking ticlopidine (500 mg) alone were found to be resistant. Patients,
who were changed to a combination therapy of aspirin and ticlopidine (n:62) all
became responder under the criteria listed above. Tailored antiplatelet therapy
is possible with a relatively easy routine screening method. Patients who are
resistant to any oral antiplatelet drug should take a combination therapy which
proved superior in recent acute coronary syndrome trials.

2008 Aspirin resistance in patients with acute myocardial
infarction: is it of any clinical importance?

T. Poulsen 1, H. Mickley 1, P. Licht 2, T. Haghfelt 1 , B. Jørgensen 3. 1Dept. of
Cardiology, 2Dept. of Nuclear Medicine, 3Dept. of Clinical Chemistry, Odense
University Hospital, Odense C, Denmark

Purpose: Aspirin resistance can be divided in biochemical and clinical aspirin
resistance. Biochemical resistance is defined as a diminished or absent re-
sponse to aspirin, when measuring the effect by different platelet aggregation
methods. Clinical resistance is defined as a "breakthrough" event despite as-
pirin therapy. Whether an association between the two phenomena exits has
not yet been clarified. With this study we wanted to describe and compare the
prevalence of biochemical aspirin resistance in patients with and without acute
myocardial infarction.
Methods: Patients with a suspected acute coronary syndrome were eligible.
Treatment with aspirin 150 mg daily for a minimum of seven days prior to admis-
sion was required for inclusion. The patients were included consecutively. Blood
samples for assessment of platelet function were taken immediately on hospital
admission before any additional antiplatelet therapy was initiated. Platelet func-
tion was measured by a Platelet Function Analyzer - 100. Biochemical aspirin
resistance was defined as a Closure Time <165 seconds. Acute myocardial
infarction was defined as an elevation of Troponin T >0.10 µg/l and/or CK-MB
>10.0 µg/l.
Results: Two-hundred-and-eighty-three patients (age 68.5 ±12.2 years (SD)),
fulfilled the inclusion criteria. Sixty-one patients had a definite myocardial infarc-
tion and of these, 38% demonstrated biochemical aspirin resistance (table).
Only 18% of the remaining 222 patients were biochemically aspirin resistant
(p=0.0015).
Conclusion: This is the first study to show an association between biochemical
aspirin resistance and acute myocardial infarction. Whether any causality exits
between biochemical aspirin resistance and acute myocardial infarction needs
to be clarified.

Prevalence of aspirin resistance (* p=0.0015.)

With acute myocardial infarction Without acute myocardial infarction

Aspirin resistance 38% (23 pts)* 18% (41 pts)*
No aspirin resistance 62% (38 pts) 82% (181 pts)

NEUROHORMONES IN HEART FAILURE

2010 Haemodynamic, morphological and molecular effects
of chronic administration of ghrelin in
monocrotaline-induced pulmonary hypertension

T. Henriques-Coelho, J. Correia-Pinto, R. Roncon-Albuquerque Jr,
A.P. Lourenco, M.J. Baptista, A. Teles, A.F. Leite-Moreira. Faculty of Medicine,
Physiology Dept., Porto, Portugal

Ghrelin (GR) has cardiovascular effects by acting directly or indirectly through
growth hormone (GH) release. The potent vasodilator effect of GR can antag-
onize endothelin-1 (ET-1) induced vasoconstriction, a peptide whose release
is elevated in pulmonary hypertension. The present study investigated the ef-
fects of chronic administration of GR in the monocrotaline (MCT) model of pul-
monary hypertension. Adult Wistar rats received a single injection of MCT (60
mg/kg, sc) or just the vehicle (day 0). One week later, MCT treated animals
were randomly divided and injected with GR (100 µg/kg, BID, sc) or with a sim-
ilar volume of vehicle. The study resulted in 3 groups: (i) control (Ctrl, n=7),
MCT (n=9), MCT+GR (n=9). At days 21-25 the animals were anaesthetized,
ventilated and instrumented with a tip micromanometer to record right ventricu-
lar (RV) pressures. End-diastolic (EDP) and peak systolic (RVPmax) pressures,
dP/dtmax, and time constant Tau were measured. RV-to-LV ratio and myocyte
fiber diameter estimated RV hypertrophy and % medial wall thickness of periph-
eral pulmonary arteries evaluated pulmonary vascular remodelling (Olympus,
400x). Additionally, RV transmural free-wall samples were collected to quantify
SERCA2a and calsequestrin (housekeeping gene) mRNA by competitive RT-
PCR. Results, presented as mean±SEM, are summarized in the table (P<0.05:
a vs. Ctrl; b vs. MCT).

Ctrl MCT MCT+GR

EDP (mmHg) 1.3 ± 0.3 3.0 ± 0.2 a 1.7 ± 0.2
RVPmax (mmHg) 25.4 ± 1.7 49.1 ± 1.6 a 36.4 ± 1.8 a,b
dP/dtmax (mmHg/s) 1228 ± 67 1602 ± 91 a 1692 ± 113 a
Tau (ms) 6.6 ± 0.9 27.8 ± 2.5 a 17.1 ± 1.9 a,b
RV-to-LV ratio (g/g) 0.208 ± 0.010 0.584 ± 0.032 a 0.398 ± 0.033 a,b
Myocyte Diameter (mm) 59 ± 2 172 ± 20 a 114 ± 6 a,b
% Wall thickness 32 ± 2 62 ± 4 a 46 ± 4 a,b
SERCA2a/CSQ 0.77 ± 0.08 0.345 ± 0.04 a 0.512 ± 0.06 a,b

Chronic GR administration attenuates pulmonary hypertension, partially pre-
vents the development of the morphological and molecular phenotype of RV
hypertrophy and ameliorates RV haemodynamics. Based in these results it is
tempting to suggest that the GR-GH axis is a potential new therapeutic target
in pulmonary hypertension.

2011 Are aldosterone tissue levels more important than
circulating levels in congestive heart failure?

O. Gurné 1 , D. Duprez 2, W. Van Miegehm 3, A.R. Robert 4 , J.M. Ketelslegers 5,
S.A. Ahn 1, H.G. Pouleur 1, M.F. Rousseau 1 . 1University of Louvain, Division of
Cardiology, Brussels, Belgium; 2University of Minnesota, Cardiovascular
Division, Minneapolis, United States of America; 3Hartcentrum Limburg, Genk,
Belgium; 4University of Louvain, School of Public Health, Brussels, Belgium;
5University of Louvain, Diabetes and Nutrition Unit, Brussels, Belgium

Purpose: In RALES study, spironolactone, an aldosterone receptor antagonist,
decreased mortality in patients with severe congestive heart failure.
Methods: To evaluate if this beneficial effect was also present in patients with
low baseline aldosterone plasma levels, aldosterone plasma concentrations
(normal value:<0.4 nmol.mL-1) were measured in 125 patients (mean ejec-
tion fraction: 25%), randomly assigned to placebo (n=64) and spironolactone
(n=61). All patients were in NYHA III-IV functional class and treated with ACE-
Inhibitors.
Results: After 2-year follow-up, 25% of spironolactone patients had died ver-
sus 42% of placebo patients (p<0.05). Further, when patients were divided
according to baseline aldosterone levels, superior or equal to median (0.38
nmol.mL-1), the benefit of spironolactone was present in all patients regardless
of baseline values. Considering the baseline aldosterone levels greater/equal
or inferior to median, the death rates were 27.6 and 21.9% respectively in the
spironolactone group compared to 48.6 and 34.5% in the placebo group. In-
deed, although overall mortality tended to be higher in placebo patients with
high baseline values than those with low baseline values, mortality was also
higher in the two placebo groups when compared to patients treated with
spironolactone (RR for placebo vs spironolactone: 1.76 [0.85-3.93] and 1.58
[0.63-4.13], [95%CI] for high and low baseline values respectively). Given the
95%CI overlap, these RR indicate comparable risk reduction in both spirono-
lactone groups.
Conclusion: The beneficial effects of spironolactone in congestive heart fail-
ure are independent of baseline aldosterone levels and not limited to patients
with high circulating aldosterone levels. This suggests that tissue concentration
might play a key role in the pathophysiology of congestive heart failure.
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2012 Myocardial effects of selective ETB receptor
stimulation are modulated by ETA receptor activity

C. Brás-Silva, CA. Pedrosa, AF. Leite-Moreira. Faculty of Medicine, Physiology
Dept., Porto, Portugal

Background: Endothelin-1 (ET-1) acts through the binding to ETA and ETB
receptors. We have recently reported that selective ETB receptor stimulation
promotes a negative inotropic effect, which is reversed after selective removal
of the endocardial endothelium (EE). The present study investigated the influ-
ence of ETA receptor inhibition on those effects.
Methods: The study was performed in right papillary muscles (n=27) from New
Zealand White rabbits (Krebs-Ringer: 1.8 mM CaCl2, 35°C). The effects of
selective ETB receptor stimulation by Sarafotoxin S6c (SRTXc; 0.2 µM) were
evaluated in the following groups: (i) intact EE (n=6); (ii) absence of EE (Triton
X-100; 0.5%; n=6); (iii) intact EE in the presence of BQ-123 (selective ETA
receptor antagonist, 0.1 µM; n=7); (iv) absence of EE in the presence of BQ-
123 (0.1 µM; n=8). Only significant results (mean±SEM, p<0.05) are given,
expressed as % change from baseline.
Results: SRTXc induced a negative inotropic effect in papillary muscles with
intact EE, reducing 11.0±5.6% active tension (AT) and 11.2±5.9% peak rate
of tension development (dT/dtmax). This effect was exacerbated by ETA re-
ceptor inhibition (AT decreased 27.0±7.4% and dT/dtmax 13.3±4.9%). On the
contrary, in the absence of EE, SRTXc increased contractility (AT increased
35.2±11.7% and dT/dtmax 29.5±7.9%), an effect that was reversed by ETA
receptor inhibition (AT decreased 9.0±1.8% and dT/dtmax 4.1±3.5%).
Conclusions: This study showed that the negative inotropic effect induced by
selective ETB receptor activation is enhanced by ETA antagonism in the pres-
ence of an intact EE. On the other hand, the positive inotropic effect elicited by
ETB receptor stimulation in the absence of EE requires the presence of active
ETA receptors. These results reveal that the effects mediated by endothelial
and myocardial ETB receptors are modulated by ETA receptors activity, sug-
gesting significant ETA/ETB interaction, which might have pathophysiologic and
therapeutic implications.

2013 Activation of the cardiac renin-angiotensin-system is
essential for tumour necrosis factor-induced cardiac
hypertrophy

M. Flesch 1, A. Hoeper 1, D.L. Mann 2. 1University of Cologne, Dept. of
Medicine III, Cologne, Germany; 2Baylor College of Medicine, Winter’s Heart
Failure Center, Houston, United States of America

Objective: Activation of the renin-angiotensin-system (RAS) and release of
tumor necrosis factor (TNF) play a pivotal role for the progression of cardiac
hypertrophy and chronic heart failure. The aim of this study was to determine
whether effects of TNF in the heart are mediated by activation of the cardiac
RAS.
Methods and Results: Experiments were performed in a newly created murine
model for cardiac restricted overexpression of TNF (MHCsTNF). At 8 weeks of
age, MCHsTNF mice revealed a significant increase in heart weight (p<0.05)
as well as in LV mass and posterior wall thickness as determined by cardiac
MRI (p<0.05). In addition, there was an increase in myocardial collagen content
(p<0.05) and an increased incidence of apoptotic cardiac myocytes (p<0.05)as
determined by picrosirius red staining and ligase assay, respectively. Also, TNF
overexpression led to an increase in ACE mRNA content and ACE acitivity and
an increase in myocardial angiotensin II levels (all parameter p<0.05 vs. con-
trols) as determined by RNAse protection assay, kinase assay and radioligand
binding experiments, respectively. RAS activation was accompanied by a re-
duction of myocardial AT1-receptor mRNA and protein levels(p<0.05, RNAse
protection assay and radioligand binding experiments), indicating homologous
or heterologous receptor downregulation. The functional relevance of RAS ac-
tiviation was determined by treatment of MHCsTNF mice with the AT1-receptor
antagonist losartan (30 mg/kg) from week 4 to 8 of age. AT1-receptor blockade
normalized cardiac mass and LV collagen content and reduced the incidence
of cardiac myocyte apoptosis by 50% (all parameters p<0.05).
Conclusion: Cardiac restricted overexpression of TNF leads to cardiac hyper-
trophy, fibrosis and cardiac myocyte apoptosis. The effects of TNF are mediated
by an activation of the cardiac RAS. In consequence, effective blockade of the
cardiac RAS might be sufficient to inhibit TNF induced LV remodeling in cardiac
hypertrophy and heart failure.

2014 Increased water intake and plasma arginine
vasopressin in rats with congestive heart failure are
mediated by angiotensin II receptors

KK. Ang 1, DJ. McKitrick 1, LF. Arnolda 2. 1Royal Perth Hospital, School of
Medicine & Pharmacology, Perth, Australia; 2Royal Perth Hospital,
Department of Cardiology, Perth, Australia

Aims: To examine the involvement of the angiotensin system on water depri-
vation (WD) induced thirst and AVP secretion in a rat myocardial infarction (MI)
model of CHF.
Methods: Seven days after coronary artery ligation (CAL) (n=33), or a sham
procedure (n=31), Sprague-Dawley male (200-250g) rats (CAL n=12, sham
n=12) were subjected to a 24-hr WD test. Rats (CAL n=7, sham n=6) were
also subjected to a 24-hr WD but Telmisartan 30mg/kg (p.o) was administered
2 hrs prior to the end of the WD period. Water intake recorded for the first 6
hrs after WD. Angiotensin II (30 pmol & 100 pmol) was administered intracere-
broventricularly (ICV) (CAL n=7, sham n=6) and water intake was recorded for
an hour.
One week later, rats that had received Telmisartan (CAL n=7, sham n=6) went
through the identical 24-hr WD and Telmisartan administration and trunk blood
was collected after 24-hr WD. Another group of rats (CAL n=7, sham n=7) were
also subjected to a 24-hr WD and trunk blood was collected. Plasma AVP and
sodium were measured from the trunk blood.
Results: CHF rats have elevated AVP (P<0.05) and drank significantly more
water in the 6 hrs after WD than controls (ANOVA, F1,22=9.0, P=0.007). The
increase in AVP and water intake in CHF rats were attenuated by Telmisartan
(ANOVA, F1,17=18.8, P<0.001). AVP and water intake after Telmisartan were
similar in CHF and controls (ANOVA, F1,11=3.4, p>0.09). CHF rats drank sig-
nificantly more water than controls after the lower dose of ICV Ang II (30 pmol)
(5.1 ± 0.5ml CHF vs. 3.2 ± 0.4ml Control, P<0.05). At the higher dose of ICV
Ang II (100 pmol), water intake was similar in the CHF and controls (8.3 ± 0.4ml
CHF vs. 9.4 ± 0.8ml Control, p>0.2).

CHF Control CHF + Control +
Telmisartan Telmisartan

(n=7) (n=6)

Water Intake (ml ± SEM) 19.5 ± 1.3 (n=12) 15 ± 0.8 (n=12) 11.9 ± 0.1 10.5 ± 0.1
Plasma AVP (pmol/l) 7.8 ± 1.4 (n=7) 4.2 ± 0.2* (n=7) 3.7 ± 0.2** 3.1 ± 0.3
Plasma Na (mmol/l) 137.1 ± 0.9 (n=7) 137.4 ± 0.4 (n=7) 136.9 ± 0.6 137.5 ± 0.8

Cumulative 6-hr water intake, plasma AVP and sodium after 24-hr WD. *P<0.05 CHF vs control.
**P<0.05 CHF+Telmisartan vs CHF.

Conclusion: CHF results in an increase in plasma AVP and thirst after a stan-
dard 24-hr WD stimulus and Telmisartan attenuates these effects. CHF rats
were more sensitive to the dypsogenic effects of central Ang II. The increase
in plasma AVP and thirst in CHF rats are mediated by the renin-angiotensin
system.

2015 Aldosterone receptor blockade improves
left-ventricular remodelling and increases ventricular
fibrillation threshold in experimental heart failure

A. Cittadini 1 , M.G. Monti 1 , J. Isgaard 2, H. Stroemer 3, G. Guerra 1 , G. Ettari 1,
R. Serpico 1, L. Sacca’ 1. 1University Federico II, Internal Medicine, Naples,
Italy; 2Sahlgrenska University Hospital, Göteborg, Sweden; 3Medizinische
Universitatsklinic, Cardiology, Wuerzburg, Germany

Objectives: To investigate the effects of aldosterone receptor blockade in
postinfarction heart failure.
Methods: Eighty-seven rats with moderate myocardial infarction were random-
ized to receive either no drug or canrenone, the active metabolite of spirono-
lactone, 20 mg/kg/die, or ramipril, 1 mg/kg/die, or a combination of the two
drugs. Treatment was initiated 1 month after coronary ligation and lasted
4 weeks. Echocardiography was performed at baseline and after 4 weeks.
LV catheterization, isolated heart studies, morphometric histology, myocardial
norepinephrine and SERCA-2 mRNA were assessed at the end of the treat-
ment period.
Results: Infarct size was 33±3%, 32±3%, 34±3%, and 34±4% in the placebo,
canrenone, ramipril, and combination group, respectively. Canrenone attenu-
ated LV remodeling, improved LV systolic and diastolic function, and markedly
reduced interstitial and perivascular fibrosis. These effects were increased
by concomitant ramipril therapy. Moreover, myocardial norepinephrine content
was decreased while ventricular fibrillation threshold significantly augmented
by canrenone. SERCA-2 levels remained unchanged.
Conclusions: Canrenone attenuated LV dilation and interstitial remodeling,
and improved LV filling dynamics and systolic function in the rat model of postin-
farction heart failure. Addition of ramipril conferred further cardioprotection.
Canrenone also reduced myocardial norepinephrine content and increased
ventricular fibrillation threshold. The data provide a potential explanation for
the decreased sudden death observed in the RALES study.
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IMPLANTABLE CARDIOVERTER DEFIBRILLATOR
THERAPY: NEW PERSPECTIVES

2028 Comparative evaluation of implantable
cardioverter-defribrillator efficacy in Europe and the
United States in the MADIT II trial

HU. Klein 1, S. Reek 1, H. Pitschner 2, M. Schalij 3, A. Medina 4, B. Belhassen 5,
W. Zareba 6, A. Moss 6. 1Univ. Hospitals Magdeburg, Cardiology Dept.,
Magdeburg, Germany; 2Kerckhoff-Klinik, Cardiology, Bad Nauheim, Germany;
3University Hospital, Cardiology, Leiden, Netherlands; 4Bikur Cholim Hospital,
Cardiology, Jerusalem, Israel; 5Tel Aviv Medical Center, Cardiology, Tel Aviv,
Israel; 6Rochester Medical Center, Rochester, United States of America

MADIT II has demonstrated that the prophylactic implantation of a defibrillator
(ICD) improves survival among patients (pts) with remote myocardial infarction
(MI) and LV-EF of </= 30%. Pts were enrolled from 76 centers, 71 from the US
and five from Europe (EU). EU centers enrolled 109 (9%) of the total 1232 pts.
In order to assess potential differences in outcome or clinical characteristics
between US and EU pts enrolled in MADIT II ICD efficacy in the EU pts was
compared with US pts.
EU-Pts were younger (62 vs 65 years), had a higher prevalence of heart failure
NYHA II/III (79% vs 61%), but had a higher LV-EF (25% vs 23%) and a less
broad QRS width (114 ms vs 123 ms) in the standard ECG. Time between last
MI and enrollment was shorter (3.2 years vs 5 years). EU-Pts were treated with
less digitalis (47% vs 60%), and had less diuretics (66% vs 76%); all differences
being significant at p < 0.05.
Overall mortality of EU-Pts was slightly higher in the conventional group (CON)
(23.8% vs 19.4%) and lower in the ICD group (7.5% vs 14.8%) compared to
US-Pts, without reaching significance. Hazard ratios (ICD:CON) for mortality in
EU and US were 0.32 and 0.71 respectively, and not significantly different (p
= 0.15). Incidence of arrhythmic death was not significantly different between
EU- and US-Pts. Heart failure (CHF) death of EU vs US Pts was lower in the
CON arm (0% vs 5%, p = 0.05) but equal in the ICD arm (6% both, p = 0.1).
Hospitalization for CHF during follow up in the ICD arm was less for EU Pts
(15% vs 26%, p = 0.03) but not different for the CON arm (10% vs 21%, p
= 0.07). Appropriate ICD therapy was similar in both study populations (24%
vs 23%). Mean incidence of appropriate ICD intervention per patient in EU
Pts was 3.5 ± 2.8 and 7 ± 16 in US-Pts (p < 0.5). EU-Pts received more
single chamber ICDs (86%) than US-Pts (53%) (p < 0.001). Revascularization
procedures during follow-up were not different between EU-Pts and US-Pts
(2% vs 5%).
Conclusion: The efficacy of ICD therapy was not different among pts enrolled
in MADIT II from EU vs US despite several clinical differences between both
patient groups.

2029 Prevalence of patients with MUSTT and MADIT II
indications for prophylactic implantable
cardioverter-defribrillator treatment after myocardial
infarction

H.V. Huikuri 1, M.J. Raatikainen 1 , V. Mahaux 2, P-E. Bloch-Thomsen 3. 1Div. of
Cardiology, University of Oulu, Department of Medicine, Oulu, Finland;
2Medtronic Bakken Research Center, Maastricht, Netherlands; 3Unversity of
Gentofte, For the CARISMA Investigators, Copenhagen, Denmark

Background: The results of recent primary prevention studies (MUSST, MA-
DIT I & II) have indicated a need to expand ICD therapy to high-risk patients
after myocardial infarction (MI). However, the incidence of the patients fulfilling
the inclusion criteria of these studies is largely unknown. The Cardiac Arrhyth-
mia and Risk Stratification after Myocardial Infarction (CARISMA) is a multicen-
ter study enrolling patients with an acute MI and an ejection fraction (EF) <40%
in whom an insertable loop recorder is implanted to document the arrhythmia
episodes and various risk stratification tests are performed at 6 weeks post-
MI. The CARISMA screening logs were analyzed to estimate the incidence of
patients fulfilling the MUSTT and MADIT II criteria for prophylactic ICD implan-
tation.
Methods and Results: Of 3224 consecutive acute MI patients, 2143 (66%) un-
derwent a screening echocardiography to assess their eligibility for CARISMA:
473 patients (22%) had an EF <40%, and 117 of these were eligible into the
CARISMA study after exclusions, mainly due to planned revascularization, life-
expectancy < 1 year for non-cardiac causes, and unwillingness to consent. The
EF of these patients was re-assessed after 6 weeks, and 35% of the patients
had an EF <30% (1.9% prevalence of MADIT II pts). When analyzed from the
total population without exclusions, the prevalence of MADIT II pts would have
been 7.7%. Nearly half of these (45%) also showed a QRS complex >120 ms.
Only 8/117 patients (6.8%) had NSVT on the 24-h Holter test and inducible
sustained VT during the EP study performed at 6 weeks, in addition to an EF
<40% (0.4% prevalence of MUSTT patients). Without exclusions, the preva-
lence of MUSTT pts would have been approximately 1.5%.
Conclusion: A relatively small proportion of post-MI patients diagnosed and
treated according to the current MI management guidelines fulfill MADIT II and
MUSTT criteria. It is likely that the use of troponin as a marker of acute MI, im-
proved treatment of post-MI patients and the relatively high number of excluded
patients have reduced the prevalence values compared to historical post-MI
data.

2030 New detection algorithms in single chamber
implantable cardioverter-defribrillator devices for
prevention of inappropriate therapies

J. Sperzel 1 , C. Reiner 1, G. Siemon 1, T. Schwarz 2, HF. Pitschner 1. 1Kerckhoff
Heart Center, Cardiology, Bad Nauheim, Germany; 2Kerckhoff Heart Center,
Surgery, Bad Nauheim, Germany

Purpose: Currently available implantable cardioverter defibrillator (ICD) de-
vices protect patients reliably against sudden cardiac death. Nevertheless the
discrimination of ventricular (VT) and supraventricular (SVT) tachycardia in or-
der to avoid unnecessary and inappropriate therapies is still an issue.
Methods: Two new detection algorithms for discrimination between VT and
SVT available in newly introduced ICD from Guidant (GDT) and Medtronic
(MDT). Whereas the Wavelet criterion of MDT compares the intracardiac elec-
trogram (IEGM) during an episode with an IEGM stored during sinus rhythm
with regard to the signal morphology and the area below the IEGM curve the
GDT RhythmID algorithm uses a vector analysis from the rate sensing IEGM
and the shock IEGM. Both systems update the reference IEGM periodically
and automatically during normal sinus rhythm. The rhythm classification of the
algorithms (CA) was compared to the stored episode IEGM manually in order
to evaluate the algorithm performance.
Results: The main results are shown in tables 1 and 2. There were 2 SVTs
from one patient classified as VT by the Vitality and 1 VT classified as SVT by
the Marquis. In both cases an instable IEGM was found in the patients.

Table 1

ICD device # of Age LVEF FU # of # of VT: # of SVT: Sensi- Specifity
pts [a] [%] [months] episodes CA vs IEGM CA vs IEGM tivity

MDT Marquis 15 63.5 32 4.6 31 26 vs 27 5 vs 4 96% 100%
GDT Vitality 11 66.0 33 2.5 32 10 vs 8 22 vs 24 100% 92%

FU: follow-up.

Conclusions: Both new algorithms expand the variety of detection enhance-
ments successfully. Problems were observed if the patient has an instable
IEGM for any reason. A reprogramming of the parameters in these cases is
possible only for the MDT algorithm which may help to improve the discrimi-
nation of tachycardia and appropriate detection of VT. Nevertheless the GDT
algorithm showed a superior sensitivity for VT in our investigation without VT
undersensing as seen with the MDT algorithm which is clinically very important.
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2031 The one + one-trial: should patients with slow
ventricular tachycardias receive a dual-chamber
implantable-defibrillator for detection enhancement?
A prospective multicentre randomized cross-over trial

D. Bänsch 1, F. Steffgen 2, G. Grönefeld 3 , CH. Wolpert 4 , D. Böcker 5,
R-U. Mletzko 6, W. Schöls 7, K-H. Kuck 1. 1AK St. Georg, Cardiology, Hamburg,
Germany; 2ELA medical, Munich, Germany; 3University Hospital, Cardiology,
Frankfurt, Germany; 4University Hospital, Cardiology, Mannheim, Germany;
5University Hospital, Cardiology and Angiology, Münster, Germany; 6Clinic for
Cardiovascular Disease, Cardiology, Bad Bevensen, Germany; 7University
Hospital, Cardiology, Heidelberg, Germany

Background: The tachycardia detection interval (TDI) in implatable defibrilla-
tors (ICD) is conventionally programmed according to the slowest documented
ventricular tachycardia (VT) with a safety margin of 30-60ms. This may imply
a risk of VTs below the detection rate during follow-up. Longer TDIs are how-
ever associated with an increased risk of inappropriate therapies (IT) in a single
chamber (SCH) ICDs. A dual chamber (DCH) ICD with an increased specificity
may compensate the increased tachycardia burden due to an increased TDI.
Study hypothesis. Patients with slow VTs (<200bpm) have a benefit from a
long TDI and a DCH detection algorithm compared with a conventionally pro-
grammed SCH-ICD.
Methods: Patients with VTs < 200bpm were implanted a DCH-ICD (Defender
III/IV, ELA medical) which was randomly programmed to 1. a DCH algorithm
(PARAD, ELA medical) and a TDI of 469 ms or more, and 2. to a SCH algo-
rithm with a TDI 30 to 60 ms above the slowest documented VT cycle length
plus the SCH enhancement criteria cycle length variation and acceleration. The
primary combined endpoint was the number of all inappopriate therapies (ITs)
for supraventricular tachycardias, VTs above the TDI, VTs with significant ther-
apy delay (>2min). After 6 months a cross-over was performed. Total follow-up
was one year.
Results: 102 patients were included in the study. Programmed detection inter-
val was 500±36 ms during the DCH- and 424±63 ms during the SCH-phase.
During SCH detection 78 ITs occurred in 30 pts, 32 VTs with detection delay
in 4 pts and 31 VTs above the TDI in 10 pts. During DCH detection 62 ITs oc-
curred in 16 pts, 10 VTs with detection delay in 4 pts and 4 VTs above the TDI
in 4 pts. For the comparison of VTs not detected, a medium sized advantage
was found for the patients in the DCH mode (MW = 0.6647; CI 0.5347- 0.7946;
Pexcact = 0.0175). For the number of ITs, the robust two-sided cross-over test
revealed a benefit of the DCH mode with Pexcact = 0.0079. Yet, there was in-
dication for a carry-over- and a period-effect. For the first period, the test for
treatment effect already revealed a more than medium sized superiority of the
DCH mode (MW = 0.6628; CI 0.5642-0.7614; Pexcact = 0.0023).
Conclusion: The DCH algorithm with a long TDI was associated with a low
number of VTs not detected. The DCH algorithm could compensate the in-
creased tachycardia burden and the longer TDI was not associated with an
increased risk of ITs. This may favour a long TDI and the implantation of a
DCH-ICD in patients with slow monomorphic VTs merely for detection sake.

2032 Long-term experiences with subcutaneous implantable
cardioverter-defribrillator leads: a comparison between
three different types of subcutaneous leads

K. Kettering 1, C. Mewis 1, V. Doernberger 1 , R. Vonthein 2, V. Kuehlkamp 1 .
1University of Tuebingen, Cardiology, Tuebingen, Germany; 2University of
Tuebingen, Department of Biostatistics, Tuebingen, Germany

Efficacy of defibrillation remains an important issue to guarantee the future
safety of patients who receive an ICD. Up to 5% of patients need an additional
subcutaneous (SQ) lead to obtain a defibrillation safety margin of at least 10 J
between the maximum output of the ICD and the energy needed for ventricular
defibrillation (DFT). However, few data exists about the long-term outcome of
different types of SQ leads. Therefore, the aim of our study was to analyse our
long-term experiences with three different types of SQ leads.
Methods: One hundred and thirty-two patients were evaluated (109 men, 23
women; mean age 59.8 years (SD 10.7 years)). All patients had received an
ICD with an additional SQ lead at our department between 1990 and 2002.
A defibrillation threshold testing was performed at implant, at 1 year and at 3
years after implant. All lead-related complications were analysed.
Results: Eighty-two single element subcutaneous array electrodes (SQ-A1),
31 subcutaneous three-finger array electrodes (SQ-A3) and 21 subcutaneous
patch electrodes (SQ-P) were implanted during the study period. Only leads
manufactured by Medtronic or Guidant were enrolled in the study. The mean
follow-up was 1378 days (SD 710 days) in the SQ-A1 group, 1926 days (SD
990 days) in the SQ-A3 group and 1704 days (SD 1122 days) in the SQ-P
group. In none of the three groups there was a significant change of the DFT
during follow-up compared to baseline. In group SQ-A1, the mean DFT was
9.0 J at implant. The mean DFT was 9.7 J at 1-year follow-up and 9.8 J at
3-year follow-up, respectively (p=0.15). In group SQ-A3, the mean DFT was
11.8 J at 1-year follow-up and 11.8 J at 3-year follow-up compared to 11.7 J
at implant (p=0.95). For SQ-P, the mean defibrillation threshold was 17.9 J at
1-year follow-up and 18.0 J at 3-year follow-up compared to a baseline value of

17.1 J (p=0.67). A major complication (e.g. lead fracture) occurred in 6 patients
(7.3%) in group SQ-A1 and in 2 patients (9.5%) in group SQ-P. Kaplan-Meier
curves analysing freedom from subcutaneous lead-related complications did
not show a significant difference between the three study groups (p=0.16).
Conclusions: SQ-A1 leads, SQ-A3 leads and SQ-P leads provide stable DFTs
during long-term follow-up. Major complications are rare. However, a careful
follow-up including chest radiographs at regular intervals is needed to detect
potentially fatal complications such as lead fractures.

2033 Multiple appropriate consecutive defibrillator
discharges are frequently caused by monomorphic
ventricular tachycardia

H. Sousa, J. Almendral, M. Ortiz, A. Arenal, E. González-Torrecilla, S. Del
Castillo, F. Atienza, J. Jiménez. Hospital General Gregorio Marañón, Servicio
de Cardiología, Madrid, Spain

Some patients with an automatic implantable cardioverter-defibrillator (ICD)
present appropriate multiple consecutive discharges (MCD) during follow-up,
that, according with previous studies, are a marker of a poor prognosis (up to
40% mortality). The arrhythmic mechanisms involved in MCD are unknown.
Methods and Results: 179 patients with an ICD with the capacity of storing in-
tracardiac electrograms (IEGM) were followed-up for a mean of 39±51 months.
During the follow-up, 29 patients (16%) presented MCD (>1 discharge needed
to terminate an arrhythmia episode, according to the device information). After
analyzing the IEGM, MCD were considered appropriate in 16 patients (9%).
According to IEGM information: 1) 8 different types of sequences of arrhythmic
events [ventricular tachycardia (VT) vs fibrillation (VF), VT of similar vs different
morphology] accounted for appropriate MCD; 2) monomorphic VT rather than
VF was the initial arrhythmia in 14/16 cases (87%); 3) real failure of stopping
ventricular arrhythmia (with or without change in morphology), as opposed to
termination and immediate reinitiation, occurred in the majority of cases (12/16,
75%).
Conclusions: Appropriate MCD can be accounted for by a variety of arrhyth-
mic sequences. Contrary to what could be expected in view of the usually lower
threshold for termination of VT as opposed to VF, monomorphic VT (rather than
fibrillation) was the arrhythmia most frequently involved in the MCD event.

ADVANCED ECHOCARDIOGRAPHY: NEW TOOLS, NEW
INSIGHTS?

2034 Can we predict coronary lesion severity by
transthoracic Doppler echocardiography in diabetic
patients?

R. Gottilla, M. Boccalatte, B. Farah, JP. Laurent, JP. Bouhnoure, J. Fajadet,
J. Marco. Clinique Pasteur, Unitè de Cardiologie Interventionnelle, Toulouse,
France

Background: Historically diabetic patients appear to be at increased risk for
coronary artery disease and require frequent clinical observation. Transtho-
racic Doppler echocardiography (TTDE) is a suitable method for serial assess-
ment of coronary flow velocity reserve (CFVR) in left anterior descending artery
(LAD). A value of CFVR < 2 predicts a severe(> 70%) angiographic stenosis in
patients without microvascular disorder. Efficacy of this method in prediction of
severe epicardial coronary stenosis in diabetic patients has not been tested yet,
due to potential disorder of microcirculation. This study sought to evaluate the
diagnostic potential of CFVR by TTDE in detecting severe coronary stenosis in
diabetic patients and in control subjects.
Methods: we performed TTDE in 30 consecutive well controlled (Hb A1c<7)
diabetic and in 70 control patients who underwent elective coronary angiog-
raphy for routine indications. We measured by TTDE basal CFV in the distal
LAD and during continuos intravenous infusion of adenosine triphosphate(140
mcg/kg/min). CFVR was defined as the ratio of hyperemic to basal flow. For all
patients we assessed coronary lesion severity by quantitative coronary angiog-
raphy (QCA).
Results: Adequate quality of CFV at baseline and during hyperemia was ob-
tained in all patients. In 46 non diabetic and in 23 diabetic patients, CFVR > 2
was associated with non severe stenosis (QCA stenosis < 70%) p=0.001. The
predictive value of CFVR for angiographic stenosis >70% was high for both di-
abetics and non diabetics (AUC 0,953±0.2, 94% sensitivity and 84% specificity,
and AUC 0.952±0.46, 90% sensitivity and 98% specificity, respectively).
Conclusion: A normal CFVR value >2 predicts absence of critical stenosis
also in patients with well controlled diabetes mellitus. CFVR can be used as a
potent non invasive test in clinical decision making of these high risk patients
for cardiovascular disease.
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2035 Rapid and accurate measurement of left-ventricular
function with a new second-harmonic fast-rotating
transducer and semi-automated border detection

B.J. Krenning, M.M. Voormolen, R.J. Van Geuns, W.B. Vletter, N. De Jong,
C.T. Lancee, F.J. Ten Cate, JRTC. Roelandt. Erasmus MC, Thoraxcenter,
Rotterdam, Netherlands

Background: Measurement of left ventricular (LV) volume and function is the
most common clinical referral question to the echocardiography laboratory. A
fast, practical and accurate method is a prerequisite to obtain this important
information.
Objective: To develop and validate a new method for rapid, accurate and cost-
effective measurement of LV volume and function.
Methods: We developed a continuous fast-rotating transducer, with second-
harmonic capabilities, for three-dimensional echocardiography (3DE), con-
nected to a GE-Vingmed Vivid V echosystem. The individual images were post-
processed with MatLab software using multi-beat data fusion. Subsequently,
with these images 12 datasets per cardiac cycle were reconstructed each com-
prising 7 equidistant cross-sectional images for analysis in new TomTec 4DLV
analysis software. This TomTec software uses a semi automated border de-
tection (ABD) algorithm. Magnetic resonance imaging (MRI) was used as the
reference method.
Results: 15 cardiac patients underwent both MRI and 3DE on the same day.
Image acquisition was performed in 10 s. with a frame rate of 100/s and a
rotational speed of 8/s. The ABD allowed an average analysis time of 15 min.
per patient. A strong correlation was found between LV end-diastolic volume (r
= 0.98; bias = 22.7 ml; SEE = 13.4 ml), LV end-systolic volume (r = 0.99; bias
= 12.6 ml; SEE = 8.7 ml) and ejection fraction (r = 0.97; bias = 0.7%; SEE =
3.1%). Inter-observer agreement for all measurements was good (r > 0.95).

The fast-rotating utrasound transducer.

Conclusion: The fast-rotating transducer with new ABD software is a dedi-
cated tool for rapid and accurate analysis of LV volume and function.

2036 Recovery of stunned myocardium in acute myocardial
infarction quantified by strain rate imaging. A clinical
study

C. Bjork Ingul, A. Stoylen, H. Torp, T. Skjaerpe, S.A. Slordahl. NTNU, Dept of
Circulation & Medical Imaging, Trondheim, Norway

Purpose: Strain rate imaging (SRI) is a new tissue Doppler based method
that can quantify regional myocardial deformation. The aim of the study was
to evaluate if SRI could quantify changes in myocardial mechanical function
after acute myocardial infarction (AMI), and to follow the timecourse of these
changes.
Methods: Twenty-five patients (mean age 66±10 years) with first myocardial
infarction (16 inferior/9 anterior, 16 Q-wave/9 non Q-wave) were examined with
2D echo and SRI after 1 day, 7 days and 3 months. One infarcted segment
was studied and compared to a remote control segment. All values are given
as mean (SD).
Results: Peak systolic strain rate (SRs) in infarcted segments increased sig-
nificantly in magnitude from day 1 to 7, but not after day 7 (see table).

Table Acute One week Three months

SRs (1/s) -0,25 (0,2) -0,49 (0,32)*** -0,51 (0,31)
SRps (1/s) -0,75 (0,23) -0,62 (0,38) -0,2 (0,3)**
EF (%) 50,6 (8,7) 51,5 (8,9) 54,4 (8,4)*
* p<0,05 ** p<0,01 *** p<0,001 Paired t Test

In the remote segments there was no significant change (mean -1,58 (0,29)
1/s). The infarcted segments showed post-systolic shortening, in 18 patients
at first day and in 17 after 7 days. Peak post-systolic strain rate (SRps) was
unchanged between day 1 and 7 and decreased significantly in magnitude af-
ter day 7 (see table). Six patients had remaining post-systolic shortening at 3
months, but SRps in these six, decreased in magnitude from -1,02 (0,14) 1/s at
baseline to -0,61 (0,18) 1/s, p<0,05.
There was no change in peak early diastolic strain rate in the infarcted seg-
ments over time (mean 1,0 (0,42) 1/s) compared to remote segments (mean
1,83 (0,45) 1/s).

Ejection fraction (EF) increased significantly, but with no change in left ventric-
ular enddiastolic volume.
Conclusions: Strain rate imaging can quantify early contractility improvement
due to recovery of stunned myocardium after acute myocardial infarction. No
late improvement in contractility could be seen.
Postsystolic shortening disappeared mainly between 7 days and 3 months,
probably due to fibrosis and reduced elasticity.
Diastolic function is relatively less reduced in the acute phase than systolic, but
with no subsequent recovery.

2037 Myocardial regional right-ventricular relaxation time in
patients with pulmonary arterial hypertension:
a Doppler myocardial imaging study

V. Dambrauskaite 1 , G. Di Salvo 1, T. Palecek 1, P. Claus 1, M.C. Herregods 1 ,
B. Bijnens 1, M. Delcroix 2, G.R. Sutherland 1 . 1University Hospital
Gasthuisberg, Department of Cardiology, Leuven, Belgium; 2University
Hospital Gasthuisberg, Department of Pulmonology, Leuven, Belgium

That a low-pressure right ventricle (RV) has virtually no isovolumic relaxation
time (IVRT) has been reported in both experimental and clinical studies. This
is due the combination of low pulmonary resistance and a small tricuspid (TV)
end-systolic pressure gradient. Furthermore, a prolongation of IVRT has been
related to an increase in pulmonary systolic pressure (PAPs). If the increase
in PAP would correlate with the increase in IVRT, this could offer a easy mea-
sure of PAP in pts who had uninterpretable TR signals. Previously RVIVRT was
measured by blood pool Doppler. However, Doppler Myocardial Imaging (DMI)
now offers a simple reliable approach to RVIVRT measurement.
Aims: 1)To evaluate the duration of regional IVRT in the RV free wall (RVFW)
segments in normals and pts with pulmonary arterial hypertension (PAH); 2)To
investigate if a relationship exists between regional IVRTs and PAP.
Methods: TTE, blood pool Doppler and 2-D DMI examinations were performed
in 46 pts with varying degrees of PAH (PAPs ranged from 35 to 140 mmHg).
IVRT was measured for the TV annulus (TVA) and basal and apical RVFW
segments.
Results: TVA IVRT and basal RV IVRT were not statistically different
(94±32ms and 106±36ms). However, apical IVRT was consistently longer
(126±38ms; p<0.0001 vs TVA IVRT, p<0.05 vs basal IVRT). Heart rate cor-
rected IVRT values (divided by the cycle length square root) were correlated
with PAP. Only apical IVRT values correlated significantly with PAP (p<0.0001;
R=0,64).

Conclusions: 1) RV regional IVRT can be accurately measured from regional
velocity curves for all RV FW segments; 2) apical IVRT is significantly longer
compared to other RV FW segments-this held true over the range of PAP; 3)
apical IVRT correlates significantly with PAP in PAH (figure).
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2038 Exploring the complexity of cardiac motion by
multiscale motion mapping, a novel quantitative
echocardiograpic technique

M. Suehling 1, M. Unser 1, C. Jansen 2, M. Arigovindan 1, P. Buser 3,
S. Marsch 2, PR. hunziker 3. 1EPFL, Biomedical Imaging Group, Lausanne,
Switzerland; 2Univ.Hospital, Medical Intensive Care Unit, Basel, Switzerland;
3Univ.Hospital, Cardiology, Basel, Switzerland

Background: Measuring motion is fundamental for echo. Conventionally, this is
done by "eyeballing", i.e. visual inspection, with strong intraobserver variability.
More recently, tissue Doppler echo and border detection algorithms have been
introduced, but their limited impact on routine echo reflects some of their weak-
nesses, including a limitation to strict 1D motion vectors, the angle dependence
of Doppler, and the inability to directly measure wall thickening.
Methods and Results: Multiscale Motion Mapping is a novel echocardio-
graphic technique for measuring motion. This technique is able to assess car-
diac motion at arbitrary locations in the echocardiogram, based on exhaustive
mathematical analysis of the images using so-called "optical flow" techniques,
spline-based imaging, and hierarchical image decomposition. In contrast to
conventional techniques, it allows quantitative assessment of true 2 D mo-
tion, and quantitative measurement of thickening independent of translation.
After successful testing of this new technique in synthetic echocardiograms
constructed to contain defined motion patterns, and in a physical phantom of
heart motion, we explored its potential in clinical echocardiograms. The ability
to display motion independent of the ultrasound beam angle was assessed in
the short axis views of the left ventricle. We found that the resulting color mo-
tion map showed systolic inward- and diastolic outward motion at all locations
of the short axis view, in strong contrast to tissue Doppler that failed to show
motion at 90 and 270 degrees of the short axis circle.
The ability of Multiscale Motion Mapping to analyze complex 2D motion was
tested in short axis views using a novel vector motion display: in this case, api-
cal rotation/twisting could clearly be shown, a phenomenon difficult to observe
in echocardiograms.
To validate quantification of wall thickening, synthetic echocardiograms contain-
ing predefined wall thickening were constructed digitally; in this model, multi-
scale motion mapping was able to detect direction and extent of instantaneous
wall thickening (true 2D strain rate) reliably.
Conclusion: Multiscale Motion Mapping, a novel method for objective and
quantitative determination of myocardial motion, has been validated in vitro and
is applicable to clinical echocardiograms. Its unprecedented ability to measure
full 2D motion including wall thickening at arbitrary locations in the echo opens
a new window to the complexity of cardiac motion in health and disease, and
highlights the limitations of current quantitative methods.

2039 Detection of carotid artery endothelial function with
intravenous microbubbles

L. Venneri 1 , F. Xie 2, S. Radio 2, J. Lof 2 , E. Picano 3, TR. Porter 2 . 1CNR,
Institute of Clinical Physiology, Pisa, Italy; 2University of Nebraska Med
Center, Omaha, United States of America; 3CNR, Institute of Clinical
Physiology, Pisa, Italy

Microbubbles adhere to sites of endothelial dysfunction. Our aim was to test
whether intra-arterial endothelial dysfunction (ED) could be detected by intra-
venous (IV) microbubbles and new highly sensitive low mechanical index (MI)
transcutaneous imaging techniques.
Methods: Endothelial responses to incremental local infusions of the endothe-
lium dependent vasodilator acetylcholine (ACH) from 10-7 to 10-5 Molar in
the carotid artery (CA) were assessed in seven pigs. Following this, CA ED
was created by balloon injury (BI). Following BI, the same ACH infusion was
repeated. Intravenous perfluorocarbon exposed sonicated dextrose albumin
(PESDA) microbubbles were injected prior to and following BI. The vessels
were imaged transcutaneously with a low MI real time pulse sequence scheme
(Contrast Pulse Sequencing; Acuson Sequoia; Siemens Medical Solutions).
Vessels were also analyzed for degree of endothelial damage at histology.
Results: Prior to BI, CA flow increased in response to 10-7 Molar ACH (20 ±
17%; p<0.001 compared to baseline flow). Following BI, CA flow decreased
in response to the same ACH infusion (-3 ± 8%; p<0.001). While virtually no
PESDA was observed adherent to CA walls prior to BI, adherent microbub-

bles were evident following BI (figure). The number of adherent microbubbles
correlated inversely with flow responses to 10-7 M ACH (r=0.84, p<0.05). En-
dothelial injury by histology was equivalent for all vessels.
Conclusions: transcutaneous low MI imaging of carotid arteries can detect
adherent microbubbles attached to sites of intravascular carotid artery ED. The
functional severity of ED correlated with the number of adherent microbubbles.
This technique could be used to localize sites where endothelial dysfunction is
present, and quantify its severity.

LATEST NEWS IN THE TREATMENT OF ACUTE
CORONARY SYNDROMES

2046 Safety of sirolimus-eluting stent implantation in
patients with acute coronary syndromes – insights
from the RESEARCH registry

P.A. Lemos, C.H. Lee, M. Degertekin, A. Hoye, G. Sianos, R.T. Van Domburg,
P. De Feyter, P.W. Serruys. Erasmus Medical Center, Thoraxcenter,
Rotterdam, Netherlands

Background: The safety of sirolimus-eluting stents (SES) implantation in pa-
tients with a high risk for early thrombotic complications is currently unknown.
In this study we evaluated the early outcomes of patients with acute coronary
syndromes (ACS) treated with SES.
Methods and Study Population: SES implantation has been utilized as the
default strategy for all procedures in our institution, as part of the Rapamycin-
Eluting Stent Evaluated At Rotterdam Cardiology Hospital (RESEARCH) reg-
istry. At 4 months, 311 patients with ACS had been enrolled and compared to a
control group composed by 320 consecutive patients treated in the same time
period immediately prior. The impact of SES implantation on major adverse
cardiac events (MACE) in the first month was evaluated (death, non-fatal MI, or
re-intervention).
Results: Clinical syndrome was unstable angina in 67% and 69% and acute MI
in 33% and 31% in the RESEARCH and control groups respectively (p=NS for
all). As compared to controls, patients treated during the RESEARCH period
had more primary angioplasty (90% vs 77%; p<0.05), less previous MI (34%
vs 46%; p<0.05), less IIb/IIIa inhibitor utilization (32% vs 40%; p<0.05), and
more bifurcation stenting (14% vs 4%, p<0.05). At least one SES was utilized
in 74% in the RESEARCH group. The incidence of 30-day MACE was similar
between both groups (RESEARCH: 6.8% vs controls: 6.9%; p=1.0), with most
complications occurring in the first week. Stent thrombosis occurred in 0.6% in
the RESEARCH group and in 1.6% of controls (p=0.5). At multivariate analysis,
SES utilization did not influence the incidence of MACE (OR 0.81 [95% CI: 0.4
– 1.6]).
Conclusions: Sirolimus-eluting stent implantation for patients with acute coro-
nary syndromes is safe, with early outcomes comparable to conventional per-
cutaneous techniques.
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2047 Consistent benefit of clopidogrel in patients with
non-ST-elevation acute coronary syndromes
undergoing very early, early or later percutaneous
coronary intervention in the CURE study

B.S. Lewis 1, S. Mehta 2, R.J. Peters 3, A. Budaj 4, M.E. Bertrand 5 ,
K.A.A. Fox 6, D.A. Halon 1, S. Yusuf 2 on behalf of the CURE investigators.
1Lady Davis Carmel Medical Center, Cardiology, Haifa, Israel; 2McMaster
University, Division of Cardiology, PHRI, Hamilton, Canada; 3Academic
Medical Center, Department of Cardiology, Amsterdam, Netherlands;
4Postgraduate School of Medicine, Department of Cardiology, Warsaw,
Poland; 5Hopital Cardiologique, Department of Cardiology, Lille, France;
6Royal Infirmary of Edinburgh, Cardiology, Edinburgh, United Kingdom

Background: The CURE study demonstrated the overall benefit of clopidogrel
when added to standard therapy in patients with non-ST segment elevation
acute coronary syndromes (ACS), including those undergoing percutaneous
coronary intervention (PCI). This analysis explored the treatment benefit of
clopidogrel according to timing of PCI after clinical presentation with ACS.
Methods: Pts undergoing PCI in CURE were divided into 3 groups according to
timing of intervention: very early (<72 hrs from randomization) (N=535), early
(between 72 hrs and initial hospital discharge) (N=1195), and later (after initial
hospital discharge) (N=928). All pts were treated with clopidogrel/placebo in
addition to aspirin and standard therapy before PCI and for mean follow-up of
9 mths. Outcome events included cardiovascular (CV) death and myocardial
infarction (MI). Analysis was by intention to treat.
Results: Clopidogrel reduced the overall rate of CV death/MI at 12 (mean 9)
mths in the total group of patients undergoing PCI (RRR -31%). There were
consistent reductions in events regardless of the timing of intervention, with the
greatest benefit in the very early (<72 hr) group: very early RRR -41%, early
RRR -28%, after initial hospital discharge RRR -30% (Table 1).

Table 1. Benefit of clopidogrel in pts with non-STE ACS undergoing very early, early and later
coronary intervention in the CURE study

Timing of PCI Placebo Clopidogrel Relative risk p value
(95% CI)

Overall group 169/1345 (12.6%) 116/1313 (8.8%) 0.69 (0.54-0.87) 0.002
PCI <72h after

randomization 36/270 (13.3%) 21/265 (7.9%) 0.59 (0.34-1.01) 0.050
PCI >72h after

randomization 73/639 (11.4%) 47/556 (8.5%) 0.72 (0.50-1.04) 0.080
PCI after initial

hospital discharge 60/436 (13.8%) 48/492 (9.8%) 0.70 (0.48-1.02) 0.062

Conclusions: In pts undergoing PCI in the CURE study, 1. Clopidogrel showed
consistent benefit in reducing CV death/MI in pts undergoing PCI very early,
early and later during follow-up. 2. These data add further support for the use of
clopidogrel (pre-treatment and long-term usage) in all pts with ACS undergoing
PCI, irrespective of timing of intervention.

2048 Meta-analysis of low molecular weight heparin versus
unfractionated heparin in acute coronary syndromes
without ST-elevation

T. Damy 1, A. Bouzamondo 1, G. Montalescot 2 , M. Desnos 3, P. Lechat 1.
1Hôpital Pitié Salpêtrière, Service de Pharmacologie, Paris, France; 2Hôpital
Pitié-Salpêtrière, Service de cardiologie, Paris, France; 3Hopital Europeen G
Pompidou, Service de Cardiologie, Paris, France

In order to assess efficacy of low molecular weight heparin (LMWH) ver-
sus unfractionnated (UFH) in acute coronary syndromes without ST elevation
(ACS), we performed the meta-analysis of trials comparing the two classes
of heparin. Randomised trials were identified using Medline and Cochrane
database. Pooled Relative Risk of the combined criteria of death (D) or myocar-
dial infarction (MI) was calculated with published data. Seven trials including
15998 patients fulfilled the inclusion criteria (Gurfinkel, FRIC, FRISC, FRISC II,
ESSENCE, TIMI 11B, FRAXIS).
During the acute phase (7 days), LMWH demonstrated superiority to reduce D
or MI versus UFH [RR=0.83; 95%CI(0.70-0.99); p=0.042] in the meta-analysis
of five trials including 12169 patients (Gurfinkel, FRIC, ESSENCE, TIMI 11B,
FRAXIS). Heterogeneity test was non significant (p=0.47) but subgroup anal-
ysis according to the type of LMWH, showed that amplitude of benefit was
highest with enoxaparin [RR=0.78; (0.62-0.96); p=0.02] compared to other
LMWHs. Long term LMWH administration did not show any additional bene-
fit [RR=0.98; (0.82-1.16); p=0.78] when considering only events occurring af-
ter the acute phase in the meta-analysis of five trials (FRIC, FRISC, FRISCII,
TIMI11B, FRAXIS). During the acute phase, no significant difference was ob-
served for major bleedings [RR=1.01; (0.81-1.26)]. However minor bleedings
were increased by LMWH [RR=1.96; (1.65-2,61); p<0.001]. Prolonged admin-
istration increased significantly major bleeding rate by two folds (p<0,001) and
minor bleeding by three folds (p<0,001). During the first week of ACS, there
is a significant favorable class effect for LMWH compared to UFH to reduce
ischemic events. However, prolonged LMWH treatment increases major bleed-
ings without significant additional benefit on ischemic events.

2049 Early invasive management of acute coronary
syndromes without ST-elevation does not improve
long-term mortality: insights from the randomized trials

MA. Brouwer, GE. Cramer, FWA. Verheugt. University Medical Center
Nijmegen, Heartcenter, Cardiology, Nijmegen, Netherlands

Background: Randomized trials from the 80s and early 90s evaluating an early
invasive strategy failed to show a benefit over a conservative approach, but in
recent studies the composite of death, MI and revascularisation/recurrent is-
chemia has been reduced by early intervention. However, by the necessarily
open design MI and revascularisation/recurrent ischemia are relatively weak
endpoints. Since MI is both an entry criterion and an endpoint, it is difficult to
evaluate, since it may be induced by intervention and, therefore, its definition
in the trials is cumbersome. Thus, long-term mortality is the best outcome pa-
rameter to evaluate the above strategies.
Methods and Results: The 9 randomized trials were carried out between
1996 and 2001 and included 9,357 patients with non-ST-elevation acute coro-
nary syndromes randomized to an early invasive or an ischemia-guided con-
servative strategy. Long- term mortality (figure) from completed follow-up data
(11,633 patients-years) are 5.4% for invasive and 5.7% for conservative (RR
0.95, 95%CI 0.81-1.13, p=0.61)

Long term mortality.

Conclusion: Although most trials on non ST-elevation ACS reported a reduc-
tion in the composite of death, MI and revascularisation/recurrent ischemia, an
early invasive strategy does not lead to improved survival on the long-term.
These findings should be clearly mentioned in current and future guidelines.
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2050 Effects of antithrombotic regimen on the early outcome
in the FRACAS study: incremental beneficial effects of
low molecular weight heparin and thienopyridine in
patients undergoing subsequent percutaneous
coronary intervention

M. Angioi 1, P. Joly 2, ME. Bertrand 3 , N. Danchin 4, J. Puel 5, F. Baigts 6,
M. Fouchard 6. 1CHU Nancy, Cardiology, Vandoeuvre-les-Nancy, France;
2Clinique du Parc, Cardiology, Marseille, France; 3Hopital Cardiologique,
Cardiology, Lille, France; 4Hopital Européen Georges Pompidou, Cardiology,
Paris, France; 5Hopital Purpan, Cardiology, Toulouse, France; 6MSD et
Chibret, Cardiology, Paris, France

Background: Most of the available data about acute coronary syndromes
(ACS) were provided by randomised trials. We therefore sought to investigate
current management and early outcome of ACS without ST elevation in French
centres with on-site percutaneous coronary intervention (PCI) facilities.
Methods: 89 centres, selected on a geographic basis, were asked to complete
a prospective record for 10 consecutive patients (pts) admitted in their coronary
care unit for an ACS without persistent ST elevation (chest pain<48 hours with
ECG changes and/or myocardial damage marker elevation).
Results: Among the 873 pts included in the registry, 804 had complete FU
at 30-day. Of those, 441 underwent subsequent PCI during index hospital-
isation. Initial antithrombotic therapy included unfractionated heparin (UFH)
(42%), low molecular weight heparin (LMWH) (55%), aspirin (95%), thienopy-
ridines (thieno) (either ticlopidine or clopidogrel: 33%, in combination with as-
pirin in 94%) and GP IIB/IIIA receptor inhibitors (8.6%). The 30-day predefined
combined endpoint of death, Q-wave MI or refractory ischemia occurred in
10.1% of the pts. Considering the whole population, the endpoint rate was
lower among pts on LMWH (8.2 vs 12.3%) or thieno (7.3 vs 11.4%), but the
difference did not reach statistical significance (0.054 and 0.06 respectively).
In the pts not submitted to PCI, there was no difference in the outcome re-
garding initial antithromotic regimen. In contrast, in pts undergoing PCI, both
LMWH and thieno uses were associated with an improved outcome (7.6 vs
12.8, p<0.03 and 6.3 vs 12.8, p<0.02, respectively). Both LMWH (RR 0.42,
95% CI (0.21 to 0.84)) and thieno (RR 0.49, 95% CI (0.24 to 0.99)) remained
independent predictors in the multivariate analysis as well as other clinical indi-
cators (prior CABG, 3-vessel disease and CK or troponin elevation). Moreover,
the association of thieno+LMWH provided the lowest endpoint rate (3.5%) as
compared with LMWH+aspirin (10.3%), UFH+thieno (9.1%) and UFH+aspirin
(17.5%).
Conclusion: Initial antithrombotic regimen greatly influences the early out-
come of pts admitted for an ACS without persistent ST elevation in case of
subsequent PCI. The combination of thieno+LMWH (with aspirin) seems to be
the most effective antithrombotic therapy to prevent the occurrence of adverse
cardiac events in a population with a low GP IIB/IIIA receptor inhibitors use.

2051 Comparative efficacy of once daily parnaparin and
unfractionated heparin in unstable angina pectoris:
parnaparin indian multicentric evaluation of cardiac
events (PRIME CARE) study

S. C. Manchanda 1 , V. V. Joshi 2 on behalf of PRIME CARE Study Group.
1Metro Group of Heart Institutes, Department of Cardiology, New Delhi, India;
2USV Limited, Medical Services, Mumbai, India

Several studies have established the efficacy of low molecular weight heparin
(LMWH) in the treatment of unstable angina. All these studies have employed
twice daily dosing of LMWH.
Parnaparin sodium is a LMWH extensively studied in the treatment and preven-
tion of deep vein thrombosis. The pharmacokinetic studies of a single dose of
Parnaparin 6400 IU s. c. indicate that anti Xa activity is present upto 24 hours.
In this first Indian multicentric study, 897 patients of unstable angina were ran-
domised to Group A (UFH) and Group B (Parnaparin). All of them received
antiplatelet agent and adequate antianginal treatment as per their needs. UFH
was administered as an i. v. bolus of 5000 IU followed by an infusion of 800 to
1000 IU/hour for 48 hours followed by 5000 IU 6 hourly for 5 days or Parnaparin
[Fluxum (M/S ASW, Italy)] 6400 IU s. c. once daily for 7 days.
Primary end-points of death, myocardial infarction (Q wave/non-Q wave my-
ocardial infarction), need for revascularisation and major bleeding were mon-
itored during 7 days after enrollment and at the end of 30 days of follow up.
Thirty-day follow up data was available from 664 patients.
In Group A there were 446 patients (310 males, 136 females) with a mean age
of 55.9 ± 12.27 years and in Group B 451 patients (311 males, 139 females)
with a mean age of 57.6 ± 11.19 years. Both the groups were similar with
respect to age, sex and weight distribution (p > 0.05).
At the end of 7 days, primary end points were reported in 53 patients (11.8%) in
group A and in 35 patients (7.8%) in Group B (odds ratio 0.62, 95% CI 0.39 to
0.97 p=0.037). At the end of 30 day follow up the cumulative events were seen
in 75 patients (22.5%) in Group A (n=334) and 42 patients (12.7%) in Group B
[n=330 (Odds ratio 0.50, 95% C I 0.33 to 0.76 p=0.001)]
During the 7-day follow up, episodes of minor bleeding were reported in 115
patients from Group A and 12 patients from Group B (Odds ratio 0.08, 95% C

I 0.043 to 0.15). In both the groups, 2 episodes each of major bleeding were
reported.
Thus, once daily administration of Parnaparin 6400 IU as a fixed dose is a safe
and effective alternative to UFH in the treatment of unstable angina.

PERCUTANEOUS CORONARY INTERVENTION IN
ST-ELEVATION MYOCARDIAL INFARCTION

2052 Differences in diagnostic and therapeutic management
strategies in diabetic patients experiencing acute
myocardial infarction: analysis of a large United States
database

AD. Kugelmass 1 , AL. Anderson 2 , PP. Brown 3, SL. Battaglia 4,
LG. Tarkington 4, AW. Simon 5, SD. Culler 6 , E.R. Becker 6. 1Henry Ford Health
System, Detroit, MI, United States of America; 2Hospital at Medical City
Dallas, Dallas, TX, United States of America; 3Centennial Medical Center,
Nashville, TN, United States of America; 4HCA, Inc., Nashville, TN, United
States of America; 5Cardiac Data Solutions, Inc., Zionsville, IN, United States
of America; 6Emory School of Public Health, Health Policy and Management,
Atlanta, United States of America

Purpose: Diabetes mellitus (DM) has been associated with adverse cardiovas-
cular outcomes, but its impact on patients hospitalized with a primary diagnosis
of acute myocardial infarction (AMI) is not well understood. We compare the in-
hospital treatment and clinical outcomes of DM and non-DM AMI patients in a
large US community practice database.
Methods: The clinical outcomes of 171,414 consecutive patients hospitalized
with a primary diagnosis of AMI from 1998 to 2002, were analyzed from the
HCA Casemix Database using univariate and multivariate logistic regression.
Patient characteristics, complications, and co-morbid conditions were identified
using ICD9 codes. The impact of DM on the following adverse outcomes (mor-
tality, shock, acute renal failure, neurologic and cardiac complications, and adult
respiratory distress syndrome) was analyzed using logistic regression analysis,
controlling for age, gender, and 23 co-morbid conditions.
Results: Overall, 29.5% of the AMI patients were DM. Men represented 56%
of the DM population and 63% of the non-DM AMI population. Unadjusted anal-
ysis demonstrated DM patients were significantly more likely to die (9.9% vs.
8.2%, p<0.001) and almost two-times more likely to develop acute renal failure
(ARF) (7.7% vs. 4.3%, p<0.001). DM patients were significantly less likely to
undergo a diagnostic cath (52.2% vs. 59.2%, p<0.001) or percutaneous coro-
nary intervention (PCI) (25.2% vs. 34.5%, p<0.001). Despite this, DM patients
were more likely to undergo CABG (12.3% vs. 10.8%, p<0.001). Controlling for
age, gender, and co-morbidity, IDDM AMI patients were 40% (p<0.001) more
likely to die and 95% (p<0.001) more likely to develop ARF than non-DM pa-
tients. NIDDM patients were 15% (p<0.001) and 35% (p<0.001) more likely to
die and develop ARF than non-DM patients. With multivariate logistic regres-
sion, all DM patients are significantly more likely to receive a CABG (IDDM OR
1.19, p<0.001: NIDDM OR 1.26, p<0.001) and significantly less likely to un-
dergo diagnostic cath (IDDM OR 0.65, p<0.001: NIDDM OR 0.90, p<0.001) or
PCI (IDDM OR 0.56, p<0.001: NIDDM OR 0.82, p<0.001).
Conclusions: Adjusted for age, gender and co-morbidity DM patients admit-
ted with a primary diagnosis of AMI experience significantly worse outcomes
than non-DM patients. Although this increased risk is particularly true for IDDM,
NIDDM also have heightened risk. Additional study is necessary to determine
the influence of diagnostic and therapeutic strategies on the outcomes of these
patients.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



Percutaneous coronary intervention in ST-elevation myocardial infarction 379

2053 The clinical impact of percutaneous intervention as
first-line therapy of ST-elevation acute myocardial
infarction in the practice of a tertiary-care hospital

A. Colombo, P. Danna, E. Piccaluga, R. Seregni, F. Lavarra, C. Ferrario,
M. Viecca. "Luigi Sacco" Hospital, Cardiology, Milano, Italy

Background: Front-loaded thrombolisis (alteplase 100 mg. in 90 min.) within
12 hours of symptoms onset (extended time window of 24 hours in the case of
shock or ongoing ischemia) has been the standard treatment of ST-elevation
AMI (SteMI) at our Hospital since 1993. Based on the results of a number
of randomised controlled trials in which primary PCI was followed by lower
morbidity and mortality compared to thrombolisis, the former became our first-
line therapy in the year 2000. Since then, we usually perform PCI with or without
stenting in every patient who is admitted within 12 hours of symptoms onset,
and up to 24 hours whether shock, overt heart failure or ongoing, potentially
reversible ischemia are identified.
Methods: A retrospective comparison was made of the clinical records of 200
consecutive patients in a "thrombolisis first" year (1995) and 200 consecutive
patients in a "PCI first" year (2001) at our Hospital. Every patient who received
the diagnosis of AMI in the Emergency Room was included in the year cohort.
Results: Patients’ age (67 ± 14 vs. 63 ± 13 years) and Killip class (1.7 ± 1 vs.
1.3 ± 1) did not differ between the two cohorts. In 1995, 39% of the patients
received the first-choice therapy (thrombolisis), while in 2001 71% was the pro-
portion of those treated with PCI, with 88% recanalization (TIMI 2 & 3 flow)
rate. The in-hospital mortality rate among the patients who underwent the in-
dex therapy was similar (7.7% in 1995, 7% in 2001), but the introduction of PCI
as first-line therapy significantly reduced the mortality of the whole cohort (from
19.5% to 12.5%, p<0.01), due to a more extensive utilization of PCI compared
to thrombolisis. The incidence of two major in-hospital events significantly de-
creased in 2001: reinfarction (from 6.4% to 1.4%, p< 0.01) and heart failure
(from 9% to 6.4%, p< 0.01).
Conclusion: The introduction of PCI as first-choice therapy in SteMI favourably
affected mortality and morbidity in the daily practice of our Hospital.

2054 Clinical features and in-hospital mortality of patients
with TIMI 3 flow after percutaneous coronary
intervention in acute myocardial infarction but lack of
ST-segment resolution

L. La Vecchia, L. Favero, P. Vincenzi, M. Martini, F. Ottani, A. Rubboli,
C. Bonanno, A. Fontanelli. S. Bortolo Hospital, Cardiology, Vicenza, Italy

Background: Percutaneous coronary intervention (PCI) in ST elevation acute
myocardial infarction (STEAMI) has proved to be effective in restoring TIMI 3
flow in a high proportion of patients (pts). However, discrepancies have been
observed between recanalization of the epicardial vessel and effective tissue
perfusion. A persistent ST segment elevation is considered the most readily
available clinical tool to evaluate this discrepancy.
Methods: We analyzed data of consecutive prospectively enrolled pts with PCI
for STEAMI who had: 1) a post-procedural TIMI 3 flow - as assessed by an
independent observer-; 2) an available 12 lead electrocardiogram (ecg) per-
formed before and immediately after PCI, with comparable heart rates and ab-
sence of confounders (intraventricular conduction delay, persistent idioventricu-
lar rhythm, paced beats, etc). In this cohort, the ST segment variation between
pre- and post-PCI were measured manually by an operator blinded to the angio-
graphic results. Patients were divided according to an ST segment resolution
in the worst lead > 50% (group A, achieved reperfusion) or < 50% (group B,
failed reperfusion). Clinical and angiographic findings and in-hospital outcome
were compared in the 2 groups.
Results: The study population includes 221 pts (mean age 62±13 yrs, 78%
males) treated in the period 1999-2001. Of these pts, 164 (74%) had ST seg-
ment resolution (Group A) while 57 (26%) had not (Group B). There was a trend
for a more severe clinical profile in Group B compared to group A (age: 64±13
yrs vs 61±14 yrs; p=0.290; diabetes: 14% vs 5.5%; p=0.066; ejection fraction:
44±12% vs 47±11%; p=0.075; time-to-treatment: 5.4±3.3 hrs vs 4.5±3 hrs;
p=0.059; Killip class 3-4: 18% vs 9%; p=0.138). The 2 groups differed signifi-
cantly for baseline TIMI flow, which was lower in group B compared to group
A (TIMI 0: 70% vs 54%; TIMI 1: 2% vs 13%; TIMI 2: 23% vs 21%; TIMI 3: 5%
vs 12%; p for trend: 0.044). Infarct location, use of IIb/IIIa receptor antagonists
and intra-aortic balloon pumping were almost identical in the 2 groups. Peak
Troponin I was quantitatively similar, but occurred later in group B compared
to group A (16±7 hrs vs 13±5 hrs; p=0.002). In-hospital mortality was 1.8% in
group A and 8.8% in group B (p=0.045).
Conclusions: Our data show that 1/4 to 1/5 of pts with TIMI 3 flow after suc-
cessful PCI in STEAMI do not show resolution of ST segment elevation. Early
mortality in these pts is > 4 times higher compared to pts with normalized ST.
These data emphasize the need for more effective therapeutic strategies aimed
at restoring tissue reperfusion.

2055 Which factors determine the application of reperfusion
therapy in ST-elevation acute coronary syndromes?
Lessons from the Euro-Heart acute coronary
syndromes survey

R. Nieuwlaat 1 , E. Boersma 2, A.K. Gitt 3, N. Danchin 4, U. Zeymer 3,
P.M. Fioretti 5, M.L. Simoons 2, A. Battler 6. 1Academic Hospital Maastricht,
Cardiology, Maastricht, Netherlands; 2Erasmus MC, Cardiology, Rotterdam,
Netherlands; 3Herzzentrum Ludwigshafen, Cardiology, Ludwigshafen,
Germany; 4Hopital Europeen Georges Pompidou, Cardiology, Paris, France;
5Osp. S. Maria della Misericordia, Cardiology, Udine, Italy; 6Rabin MC,
Cardiology, Petah Tikva, Israel

Background: In the Euro-Heart ACS survey a large proportion of patients with
ST-elevation acute coronary syndromes (ACS) did not receive PCI or did not re-
ceive reperfusion therapy at all. In order to optimize treatment in these patients
clear insight in which factors influence the choice for administrating reperfusion
therapy and the choice for mode of therapy is warranted.
Methods and Results: The Euro-Heart ACS survey enrolled 4,431 consecu-
tive patients with a confirmed diagnosis of ST-elevation ACS in 25 European
and Mediterranean countries, and 2,472 (56%) received immediate reperfu-
sion therapy. Among these 916 (37%) were treated with primary angioplasty,
665 (27%) with streptokinase, and 891 (36%) with another lytic agent.

Patient Characteristics

Reperfusion therapy Mode of therapy Lytic agent

Yes No p PCI Lytic p SK Other p

Number of Patients 2472 1959 ¶ 916 1556 665 891
Arrival > 6 hours 14% 34% ¶ 24% 15% ¶ 12% 11%
Age > 70 years 28% 43% ¶ 26% 29% 31% 26% *
Female Gender 24% 34% ¶ 23% 26% 27% 24%
Diabetes 18% 25% ¶ 18% 18% 18% 19%
Hypertension 49% 55% ¶ 53% 47% ¶ 47% 46%
Coronary Angioplasty 7% 8% 11% 5% ¶ 3% 6% *
Coronary Bypass Surgery 2% 5% ¶ 3% 2% 2% 2%
Myocardial Infarction 17% 29% ¶ 19% 17% 16% 16%
Heart Failure 4% 14% ¶ 4% 4% 4% 3%
Cerebrovascular Accident 4% 8% ¶ 4% 4% 5% 4%
Renal Failure 2% 5% ¶ 3% 2% 2% 2%
Pulmonary Disease 7% 10% # 6% 8% * 9% 8%

* p<0.05; # p<0.01; ¶ p<0.001

Conclusion: Patients who received reperfusion therapy were younger, less of-
ten females, more likely to have arrived in the hospital within 6 hours after the
onset of symptoms and constituted a healthier population. PCI is preferred to
thrombolysis in patients arriving later than 6 hours after the onset of symptoms.
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2056 Incidence and outcome of percutaneous coronary
intervention in ASSENT-3 and ASSENT-3 Plus

C. Dubois 1, A. Belmans 2, P. Armstrong 3 , J. Adgey 4, L. Wallentin 5,
P. Goldstein 6, H. Arntz 7, F. Van de Werf 1 on behalf of the ASSENT-3 and
ASSENT-3 Plus Investigators. 1University Hospital Gasthuisberg, Cardiology,
Leuven, Belgium; 2Catholic University Leuven, Biomedical statistics, Leuven,
Belgium; 3University of Edmonton, Edmonton, Canada; 4The Royal Victoria
Hospital, Belfast, United Kingdom; 5University of Uppsala, Uppsala, Sweden;
6University of Lille, Lille, France; 7University of Berlin, Berlin, Germany

Background: It is well known that patients with ST-elevation acute myocar-
dial infarction (AMI) in whom fibrinolytic reperfusion therapy is initiated in the
ambulance are a higher risk population compared with patients treated in the
emergency department. The effect of this prehospital treatment on incidence
of and outcome after percutaneous coronary interventions (PCI) is not known.
Methods: Incidence of elective and urgent PCI in ASSENT-3 and ASSENT-
3 Plus in the patients treated with tenecteplase (TNK-tPA) and unfractionated
heparin (UFH) or enoxaparin (ENOX) co-therapy were compared using a Chi-
square test. Clinical outcomes after PCI in both trials were also assessed.
Results: Incidence of and mortality after PCI are shown in the table. A signifi-
cant excess of invasive procedures was seen in the ASSENT-3 Plus population.
No major differences in clinical outcomes were seen after PCI in ASSENT-
3 Plus compared with ASSENT 3. Caution is needed in the interpretation of
these results since study populations and study designs were different. Pa-
tients in ASSENT-3 Plus were older, more likely to be female and presented
more frequently with anterior AMI.

ASSENT-3 Plus ASSENT-3 P-value

TNK-tPA + UFH n=813 n=2035
Incidence of elective PCI 176 (21.6%) 332 (16.3%) 0.0008
Incidence of urgent PCI 239 (29.4%) 292 (14.3%) <0.0001
TNK-tPA + ENOX n=815 n=2036
Incidence of elective PCI 184 (22.6%) 348 (17.1%) 0.0007
Incidence of urgent PCI 204 (25.0%) 242 (11.9%) <0.0001
TNK-tPA + UFH
Death at 30d elective PCI 1/176 (0.6%) 4/332 (1.2%) NS
Death at 30d urgent PCI 13/239 (5.4%) 13/292 (4.5%) NS
TNK-tPA + ENOX
Death at 30d elective PCI 1/184 (0.5%) 2/348 (0.6%) NS
Death at 30d urgent PCI 10/204 (4.9%) 13/242 (5.4%) NS

Incidence of and 30 day mortality after PCI in ASSENT-3 Plus/ASSENT-3

Conclusions: Significantly more patients underwent PCI in ASSENT-3 Plus
when compared with ASSENT-3, potentially reflecting a selection of sicker pa-
tients receiving prehospital treatment, however outcomes after PCI were similar
in both trials.

2057 Totally occluded infarct-related artery: a bad omen?

R. Siegel 1, A. Bhaskaran 2 , B. Barker 2, H. Ragy 3, N. Goldberg 2, S. Cantor 4,
J. Vermillion 2, S. Christison 2. 1Advanced Cardiac Specialists, Cardiovascular
Research, Phoenix, United States of America; 2Advanced Cardiac Specialists,
Cardiovascular Research, Gilbert, United States of America; 3Cardiology,
Cairo, Egypt; 4Advanced Cardiac Specialists, Cardiology, Prescott, United
States of America

Direct infarct intervention (d-PCI) in totally occluded (TO) infarct-related arteries
(IRA) poses a challenge to the interventional cardiologist, both in terms of re-
establishing patency and maintaining it. Limited data is available on immediate
and long-term clinical outcomes following d-PCI. We compared baseline clin-
ical profile, angiographic characteristics, procedural, in-hospital and 12-month
clinical outcomes in 1,181 consecutive patients (494 had TO; 687 had non-
occluded IRA; N-O) undergoing d-PCI within 12 hours of onset of acute MI.
Results: Patients in both groups were well-matched for age, gender and car-
diac risk factors. Patients who had N-O IRA were more likely to have prior
episodes of unstable angina (6.0% versus 3.4%; p=0.034*) or prior MI (21.4%
versus 17%; p<0.0001*). On angiographic comparison, patients with TO had
a significantly higher incidence of ostial/proximal disease (55% versus 46%;
p=0.0003*), implying large myocardial volume subtended by the IRA. Non-O
IRA lesions were longer (>20 mm, 21% versus 16%; p=0.01*) and associated
more frequently with multivessel disease (19.6% versus 8.3%; p<0.0001*).
Use of adjunctive IABP support (62% versus 29%; p<0.0001*) and transve-
nous pacing (7.5% versus 2%; p<0.0001*) were significantly greater in the
TO group. Procedural success (residual stenosis <20%; epicardial TIMI grade
3 flow) was achieved less frequently in the TO artery (95.7% versus 98.7%;
p=0.0036*). This group also demonstrated a higher incidence of ventricular
tachycardia during the procedure (1.2% versus 0.7%; p=0.03*), acute reclo-
sure (1.0% versus 0.1%; p<0.0001*), in-hospital CABG (2.6% versus 0.6%;
p=0.009*) and death (1.2% versus 0.4%; p<0.0001*). At 12-month follow-up,
the TO group showed less myocardial salvage (change in LVEF 3.3% versus
7.9% in the N-O group; p<0.0001*) and had a greater incidence of target vessel
revascularization (8.0% versus 5.3%; p=0.003*). Reinfarction rate (1.8% versus
1.0%) and mortality at 1 year (4.6% versus 3.5%) were higher but did not reach

statistical significance. Conclusions: Our experience indicates that patients with
totally occluded IRA at the time of direct infarct intervention are more likely to
present with proximal lesions, more likely to develop periprocedural complica-
tions and require hemodynamic support, than patients with nonoccluded IRAs.
Following successful revascularization, they continue to be at greater risk for
MACE, both acutely and in the long-term. Thus, the strategy of direct-PCI in
total occlusions represents an imposing challenge to the interventional cardiol-
ogist.

POSTER DISPLAY IV

MECHANISMS OF ARRHYTHMIAS I

P2061 Transgenic ccs/lacz expression in the pulmonary
venous area in murine embryos; source of atrial
arrhythmias?

M. Jongbloed 1 , RE. Poelmann 2, MJ. Schalij 1, GI. Fishman 3,
AC. Gittenberger-de Groot 2. 1Leiden University Medical Center, Cardiology,
Leiden, Netherlands; 2Leiden University Medical Center, Anatomy &
Embryology, Leiden, Netherlands; 3New York University School of Medicine,
Cardiology, New York, United States of America

Background: Atrial arrhythmias often originate in the pulmonary veins (PV).
With the CCS(cardiac conductive system)/lacZ construct it has been possible
to delineate the developing and mature cardiac conduction system. Expression
in the area of the PV however, has not been described.
Purpose: To explore the presence of lacZ-expression in the area surrounding
the PV in order to determine whether these structures relate to the CCS during
embryology.
Methods: Analysis of lacZ-expression during sequential stages of cardiogene-
sis was performed in a line of CCS/LacZ transgenic mice (E 9,5-15,5). Embryos
were stained for beta-galactosidase activity. An immunohistochemical staining
with the myocardial marker HHF35 was performed to produce a double staining
with the lacZ reporter construct. Results were 3-D-reconstructed and morphed
to allow optimal insight.
Results: CCS/lacZ-expression was broadly present in the embryonic heart
tube in the youngest embryos and remained visible in subsequent stages. Ex-
pression became gradually confined to the primitive conduction system. In the
right atrium CCS/lacZ expression was observed in the putative sinu-atrial node
and internodal pathways (left and right venous valves and septum spurium).
Furthermore, expression was present in the right and left atrioventricular ring,
His bundle, bundle branches and the moderator band in the RV. LacZ positive
cells could be demonstrated in the LA, also encircling the pulmonary venous
entrance. These cells were continuous with the left venous valve in the RA. The
RV inflow and the distal part of the outflow tract did not show lacZ expression.
Conclusion: Lac Z reporter gene expression is able to delineate the developing
murine cardiac conduction system. New details have been found, such as the
embedding of the PV in an area of lacZ-positive cells, which may be significant
in the participation of the PV in atrial arrhythmogenesis.

P2062 Extracellular matrix proteins in left atrial tissue of
patients with atrial fibrillation of different causes

A. Boldt 1, H. Kottkamp 2, U. Wetzel 2, N. Doll 1, S. Dhein 1, G. Hindricks 2.
1University Leipzig Heart Center, Cardiac Surgery, Leipzig, Germany;
2University Leipzig Heart Center, Electrophysiology, Leipzig, Germany

Background: Mitral valve disease (MVD) is usually associated with increased
atrial fibrosis. Additionally it is often combined with atrial fibrillation (AF). To test
the hypothesis that even AF alone leads to atrial fibrosis which is enhanced by
additional MVD we analyzed the protein expression of the extracellular matrix
proteins (ECM) collagen I, III (coll I, III) and fibronectin in left atrial tissue of
patients (pt.) with lone AF, MVD and AF and sinus rhythm control pt. (SR).
Methods: Left atrial tissue samples of pt. with lone AF (n = 40), pt. with MVD
and AF (n = 35) and pt. in SR without and with MVD (n = 15) were obtained
during surgery and the coll I, III and fibronectin protein content measured by
Western blot analysis. In addition samples
Results: Compared to SR the coll I, coll III and fibronectin content was in-
creased in all forms of AF (p = 0,002, p = 0,022 and p = 0,08, respectively).
The increase in coll I and fibronectin showed the same extent in the lone AF
and MVA and AF group whereas the coll III content was significantly higher
in the MVD and AF group than in the lone AF group (p = 0,044 vs. lone AF).
Within the groups there were no differences in the expression of ECM proteins
between pt. in paroxysmal and chronic AF.
Conclusion: With this data it could shown for the first time that even lone AF
leads to an increase in ECM protein expression and therefore increased fi-
brosis. An additionally present mitral valve disease causes only an additional
increase in coll III. The enhanced fibrosis in MVD is not only caused by the
MVD but also the AF. The demonstrated changes support the perpetuation of
AF.
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P2063 Heart-rate variability reflects the severity of coronary
artery disease

O. Manfrini 1 , BL. Sharaf 2 , N. Sawhney 2, N. Miele 1, C. Pizzi 1, DO. Williams 2,
R. Bugiardini 1 . 1University of Bologna, Med. Intern., Cardioangiol., Epatol.,
Bologna, Italy; 2Rhode Island Hospital, Brown University Medical School,
Providence, United States of America

Purpose: Reduced heart-rate variability is associated with increased risk
of coronary events. Whether it is associated with the severity of coronary
atherosclerosis is unknown. The aim of the study was to evaluate the rela-
tionship among heart rate variability, cardiovascular risk factors and coronary
artery disease (CAD) and to investigate whether heart rate variability patterns
are different in chronic or acute coronary syndromes. Methods. 24-hour ECG
monitoring was used to define autonomic activity by time domain measures of
heart-rate variability in a multicenter study addressed to patients undergoing
angiography for symptoms and ECG signs of ischemic heart disease. We eval-
uated 137 patients. The percent of differences of adjacent RR intervals > 50 ms
(pNN50) and the root-mean square of differences of successive RR intervals
(RMSSD) are measures of the modulation of parasympathetic tone by respi-
ratory activity. The standard deviation of all normal RR intervals (SDNN) and
the standard deviation of the means of all normal RR intervals during each 5-
minute segment (SDANN) indices are measures of both parasympathetic and
sympathetic tone as mediated by baroreflex activity. We assessed the mean
and the following cut off values: (1) SDNN >50 and >100 ms. (2) SDANN >50
and >100 ms. (3) RMSSD <25 ms. (4) PNN50 <3%. Diabetic patients were ex-
cluded because at high risk of autonomic nervous system unbalance, indepen-
dently of CAD. Measurements of heart rate variability were related to age, gen-
der, history of CAD, smoking, hypertension, hypercholesterolemia and severity
of CAD. Severity of CAD was assessed as the presence of lumen stenosis
(> 50%) in one or more epicardial vessels. Results PNN50< 3% and RMSSD
<25 ms were significantly associated with multivessel coronary artery disease
in both patients with chronic (n=20) and acute (n=117) coronary syndromes
(Pearson test, r = 0.627 and r = 0.611, respectively, p<0.003). Conversely they
were not associated with the quality and quantity of coronary risk factors in
CAD patients. No significant relationship was found in SDNN or SDANN. Con-
clusion. These preliminary findings on a carefully selected group of patients
with documented coronary atherosclerosis indicate that analysis of heart rate
variability, namely PPN50 and RMSSD, can select patients with severe chronic
or acute disease for a more aggressive approach. PPN50 and RMSSD reflect
low vagal activity. Partial vagotomy induced by the atheroslerotic involvement
of the vessel wall may result in low parasympathetic indices of heart rate vari-
ability.

P2064 Prognostic value of heart rate variability after
ST-segment elevation myocardial infarction treated
with fibrinolysis versus primary angioplasty

H. Mølgaard 1, B. Lund 1, D. Høfsten 2, K. Egstrup 2 on behalf of the DANAMI-2
study group. 1Skejby Sygehus, Aarhus University Hosp, Department of
Cardiology, Århus, Denmark; 2Svendborg Hospital, Department of medicine,
Svendborg, Denmark

Purpose: A low 24-hour heart rate variability(HRV) is a prooven predictor
of mortality after myocardial infarction. However, this relation is based on
data from fibrinolysed patients only, and in patients with a low prevalence
of betablocker treatment. In the present study we investigated the prognostic
value of HRV in patients with ST segment elevation infarction(STEMI) random-
ized to treatment with either fibrinolysis or primary angioplasty(PA).
Methods: HRV was measured as the HRV triangular index in a 24-hour ECG
recording performed at discharge from hospital in 964 patients treated in a ran-
domized fashion with either fibrinolysis(n=477) or PA(n=487), as a part of the
DANAMI-2 trial. HRV was dichotomized according to a previously documented
cutpoint of the HRV index < 20. A HRV index < 20 was present in 25% of pa-
tients. Patients treated with betablockers were 87% and 89% in the fibrinolysis
and PA group respectively. The primary endpoint was all cause mortality during
follow-up at one year.
Results: HRV was not different for fibrinolysed as compared with PA
treated patients(28.7(10.1) vs. 27.8(9.7); p=0.13) neither was ejection frac-
tion(49.8%(10.7) vs. 50.7%(10.5); p=0.13. Mortality was also not different,
2.9% as compared to 2.5% for PA treated patients. For fibrinolysed patients
a HRV index < 20 was associated with a significantly increased mortality of
8.2%, versus 1.9% for patients with HRV index ≥ 20(p=0.008), whereas in PA
treated patients mortality was not different(HRV index < 20: 4.4% vs. 2.1%;
p=0.19).
Conclusions: The selection of an invasive treatment for STEMI had no impact
on HRV as compared to fibrinolysis. However, after fibrinolysis a low HRV was
associated with an adverse prognosis, as previously documented, whereas this
was not the case after PA. This indicate that PA may affect the arrhythmic sub-
strate, and this finding have implications for risk evaluation after PA treated
STEMI.

P2065 Prognostic factors of patients with history of
myocardial infarction and unexplained syncope

B. Brembilla-perrot, D. Beurrier, P. Houriez, A. Terrier de la Chaise,
O. Claudon, P. Louis, N. Sadoul, C. Suty-Selton. CHU de Brabois, Cardiologie,
Vandoeuvre, France

The purpose of the study was to evaluate the clinical and electrophysiological
factors useful to predict the prognosis of patients with previous myocardial
infarction (MI) and syncope; these patients are generally considered at risk of
sudden death. Methods: 229 patients with history of MI (> 1 month) and with-
out documented ventricular tachycardia (VT) were admitted for syncope. Holter
monitoring and programmed ventricular stimulation up to 3 extrastimuli in 2
sites were systematic. Left ventricular ejection fraction (LVEF) was measured
by 2D echocardiogram or radionuclide methods. The patients were followed up
to 5 years or up to heart transplantation (mean 3±1 years). Results: patients
were divided into 2 groups according to LVEF, 119 patients with LVEF < 40%
(group I) and 110 patients with LVEF > 40%(group II). Sustained monomorphic
VT (< 280 b/min) was induced in 44 group I patients (37%) and 18 group II
patients (16%) (p < 0.05); ventricular flutter (> 270 b/min) or fibrillation (VF)
was induced in 24 group I patients (19%) and 19 group II patients (17%) (NS).
Various other causes of syncope (conduction disturbances, severe coronary
ischemia, neurally-mediated syncope or rapid atrial tachyarrhythmias) were
identified in 23 group I patients (19%) and in 32 group II patients (29%) (p <

0.05). Syncope remained unexplained in 43 group I (36%) and in 40 group II
patients (36%) (NS). The prognosis differed in both groups: in group I, cardiac
mortality was 49% in patients with inducible VT < 280 b/min, 35% in those with
inducible VF and 9% in those without inducible VT/VF; in group II, the progno-
sis was independent on the results of programmed ventricular stimulation and
was favourable; cardiac mortality was 5. 5% in patients with inducible VT, 5% in
those with inducible VF and 4% in those without VT/VF. The prognosis was also
independent on the presence of nonsustained (NS) VT on Holter monitoring,
but in group II, NS VT were noted in 46% of patients with inducible VT or VF and
only 14% of patients without VT/VF (p < 0.05%); the differences were not signif-
icant in group I (NSVT present in 52% in patients with induced VT, 46% in those
with VF and 36.5% in those without VT/VF). Conclusion: LVEF, at first, should
be considered in patients with myocardial infarction and syncope. Only those
with a LVEF < 40% and with inducible ventricular arrhythmias have a high risk
of cardiac mortality; the prognosis of those with preserved LVEF is favourable
and does not depend on the results of programmed ventricular stimulation.

P2066 Genotype specific natural history in the long QT
syndrome: identification of a novel risk stratification
scheme

C. Napolitano 1 , SG. Priori 1, PJ. Schwartz 2, M. Grillo 1, E. Ronchetti 1 ,
R. Bloise 1, G. Bottelli 1, J. Nastoli 1. 1IRCCS Fondazione Salvatore Maugeri,
Molecular Cardiology, Pavia, Italy; 2IRCCS Policlinico San Matteo, Dept of
Cardiology, Pavia, Italy

The three most prevalent genetic variants of Long QT Syndrome (LQTS) are
caused by mutations in the potassium channels genes KCNQ1 (LQT1) and
KCNH2 (LQT2) and in the sodium channel gene SCN5A (LQT3). Despite
genotype-specific clinical manifestations have been outlined in several stud-
ies, the value of genotyping for risk stratification is still unclear. In this study,
we evaluated the predictors of outcome before treatment in the world’s largest
single-center series of consecutively genotyped LQTS patients, in the attempt
to develop a novel risk stratification scheme based on genotype, heart-rate
corrected QT interval (QTc) and gender. The study population included 647 pa-
tients (386 LQT1, 206 LQT2, 55 LQT3): 193 probands presenting with a clinical
diagnosis of Romano-Ward variant of LQTS, 387 genotyped family members
and 67 LQTS-related sudden cardiac deaths. Cardiac events (CE) were defined
as syncope, documented Torsade de Pointes, cardiac arrest and sudden death
occurring below age 40 and before initiation of therapy. Duration of QTc, gen-
der, familial history of sudden death and genotype were assessed as possible
predictors of a first CE in both univariate and multivariate survivorship analy-
ses. The frequency of a first CE was lower among LQT1 (30%) than among
LQT2 (47%) or LQT3 (43%), p<0.001, while a QTc interval >/=500ms (upper
quartile; 24% of the population) was significantly associated with a worse out-
come compared with patients with QTc <500ms (p<0.0001). The independent
predictors of CE identified by multivariate analysis were genotype and QTc.
Gender differences were observed for selected groups of patients. Overall the
results allowed the definition of a novel risk stratification scheme (table). In con-
clusion, these data demonstrate for the first time that risk stratification should
be based on the genetic variant of LQTS and that clinical parameters contribute
to modulate the risk of cardiac events.

Risk stratification in LQTS

QTc High Risk Intermediate risk Lower risk
(≥50%) (30%-50%) (<30%)

≥500ms All LQT1; All LQT2; Males LQT3 Females LQT3 -
<500ms - Females LQT2; All LQT3 Males LQT2; All LQT1

Cumulative probability of a first cardiac event by age 40 before therapy
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P2067 Natural history in patients with the Brugada
syndrome

J. Brugada 1, R. Brugada 2, P. Brugada 3. 1Hospital Clinic. University
Barcelona, Arrhythmia Section,Cardiovascular Ins, BARCELONA, Spain;
2Masonic Medical Research Lab., Utica. NY, United States of America;
3Cardiovascular Research & Teaching Ins, Aalst, Belgium

Background: The prognosis of patients with the syndrome of right bundle
branch block and ST segment elevation in the right precordial leads (Brugada
syndrome) has been somewhat controversial, particularly for asymptomatic in-
dividuals. In this study, the largest cohort of patients with Brugada syndrome
are reported and the prognostic significance of clinical and electrophysiological
data are analyzed.
Patients: A total of 667 patients with an electrocardiogram (ECG) characteristic
of Brugada syndrome were analyzed.
Results: Mean age at diagnosis was 41±15 years, 160 were female and 507
male. The diagnosis was made due to the presence of a basal diagnostic ECG
in 499 patients and in 168 the diagnostic ECG was noted only after antiarrhyth-
mic drug administration. Sustained ventricular arrhythmias were induced during
electrophysiological study in 231 out of 493 patients. During their lifetime 164
patients (25%) presented at least one episode of sudden cardiac death or doc-
umented ventricular fibrillation at a mean age of 43±15 years (2 to 77 years).
Using multivariate Cox regression models, inducibility of sustained ventricu-
lar arrhythmias (p<0.0001, Hazard ratio 3.8, 95% CI 2.4-6.25), a male gen-
der (p<0.02, Hazard ratio 1.9, 95% CI 1.03-3.4) and a basal abnormal ECG
(p<0.05, Hazard ratio 1.9, 95% CI 1.01-3.7) were all predictors of occurrence
of sudden cardiac death or ventricular fibrillation. Using a logistic regression
model, the probability that a male, with a basal abnormal ECG and inducible to
sustained ventricular arrhythmias has an event is 45% (CI 38-53%).
Conclusions: Patients with an ECG showing right bundle branch block and ST
segment elevation in the right precordial have a high risk of ventricular arrhyth-
mias and sudden death. Inducibility of sustained ventricular arrhythmias, male
gender and a spontaneously abnormal ECG are markers of poor prognosis.

P2068 Human cardiac inward rectifier Kir2.2/Kir2.1b
(KCNJ12) potassium channels are antagonistically
regulated by protein kinase A and protein kinase C

S. Kathofer, E. Zitron, E. Scholz, S. Lueck, D. Thomas, W. Schoels,
H.A. Katus, C. Karle. Internal Medicine, Dept. of Cardiology, Heidelberg,
Germany

Human Kir2.2/Kir2.1b (KCNJ12) potassium channels contribute significantly to
the cardiac inwardly rectifying IK1 current. Recently, we have demonstrated
that protein kinase C (PKC) causes a strong inhibition of Kir2.2 channels via a
direct phosporylation of the channel protein. In this study, we focused on the
regulation of Kir2.2 by protein kinase A which has not been analysed before.
Human Kir2.2 channels were expressed in Xenopus oocytes and experiments
were performed using double electrode voltage clamp.
In modified Kir2.2 channels lacking PKC consensus sites, the unspecific protein
kinase activator PMA (100 nmol/l) surprisingly induced a strong activation of the
currents: Peak inward currents were increased to 171.8 ± 15.1% (n=6) of the
control values after 30 minutes.
This effect could be suppressed by coapplication of protein kinase A inhibitors.
KT-5720 (2.5 µmol/l) attenuated the increase to 121.4 ± 2.8% (n=6) and H-89
(50 µmol/l) to 120.1 ± 5.4% (n=5), respectively.
In wild type Kir2.2 channels, activation of protein kinase A induced an increase
of the currents. Incubation with Forskolin (100 µM) and the PDE-IV-Inhibitor
Ro-20-1724 (100 µM) resulted in an increase of Kir2.2 currents to 170.3 ±
11.0% (n=9) and 155.2 ± 7.9% (n=11), respectively, after 40 minutes. This was
significantly different from control experiments (p<0.01).
Kir2.2 channels have a single PKA consensus site at S430. However, mutated
Kir2.2-S430A channels showed the same response to PKA activation as wild
type channels. With 193.8 ± 9.8% (Forskolin) and 152.6 ± 7.1% (Ro-20-1724),
respectively, the results were not significantly different. Therefore, the molecular
basis of the effect is not entirely clear.
In summary, we have shown that PKA and PKC antagonistically regulate hu-
man Kir2.2 channels. This is an interesting physiological mechanism which may
contribute to the regulation of the resting potential and the excitability of car-
diomyocytes. It could be a promising target for future pharmacologic or genetic
interventions in patients with cardiac arrythmia.

P2069 T-wave morphology analysis in patients with
implantable cardioverter defibrillator

Y. Gang, K. Hnatkova, A. Ghuran, S. Jones, AJ. Camm, M. Malik. St. George’s
Hospital Medical School, Cardiological Sciences, London, United Kingdom

Early studies demonstrated that T-wave morphology (TWM) analysis was a
powerful risk predictor after myocardial infarction and abnormality in TWM may
be indicator of arrhythmic complications in patients (pts) with ischaemic heart
disease (IHD). This study evaluated the relation of TWM analysis to arrhythmic

events in pts with IHD who had an implantable cardioverter defibrillator (ICD)
in situ (n=21, age 60±9 yrs, 20 men). Ten consecutive standard 12-lead ECGs
were recorded from each patient using a digital electrocardiograph (MAC VU,
GE Medical Systems, WI, USA) with a sampling rate of 500 Hz. An analyti-
cal program performed a singular value decomposition of the ECG signal into
a minimum dimensional space. Two TWM descriptors were calculated: TWM
dispersion (TMD) which evaluated the spatial and temporal variations of TWM,
and the total cosine R-to-T (TCRT), which evaluated repolarisation wavefront
direction by describing the global angle between repolarisation and depolarisa-
tion loops. Twelve of 21 study pts had ≥1 ICD therapy (shock, anti-tachycardia
pacing) after implantation of ICD while others remained free of therapy. TCRT
in pts who had ICD therapy tended to be lower (-0.36±0.68 v 0.02±0.67, p=ns)
than in those who did not have such therapy. TMD was similar in both groups
(0.63±0.01 v 0.64±0.02, p=ns). Pts who had negative value of TCRT asso-
ciated with lower value of TMD were more likely to have ICD therapy. Linear
combination of both factors separated both groups with a sensitivity of 75%
and specificity of 89% (p=0.008, Fisher’s exact test) (figure: dots = pts with ICD
therapy, open circles = pts without ICD therapy.).

TWM analysis in relation to ICD therapy.

Our findings suggest that evaluation of TWM might identify pts with IHD at high
risk of significant arrhythmic complications.

P2070 Ventricular sensing of implantable cardioverter
defibrillators is significantly reduced during
exercise-testing

K. Kappos 1, G. Andrikopoulos 2, M. Psarianou 1, V. Antonakos 3,
K. Triantafyllou 1, A. Kotsakis 4, A. Kranidis 1, N. Exadaktylos 1. 1Evaggelismos
Hospital, 1st Cardiac Department, Athens, Greece; 2Evaggelismos Hospital,
1st Cardiac Department, Athens, Greece; 3Mantzaris SA, Athens, Greece;
4Agios Panteleimon Hospital, Cardiac Department, Nikaia, Greece

Aims: Transvenous implantable cardioverter defibrillators (ICDs) are usually
programmed at rest, at the supine position. However, usually ICDs detect and
treat life-threatening arrhythmias during exercise. We investigated the effects
of treadmill exercise on ventricular sensing in patients with ICDs.
Methods: We studied 16 consecutive patients (mean age 50±19 years, 75%
males) with a dcICD implanted 11±11 months before examination, who were
regularly followed in the outpatients department of our hospital and were will-
ing to undergo treadmill exercise by the modified Bruce protocol. The patients
were exercised for an average of 9±3 minutes achieving 6±2 METS of work-
load. Tip to tip, sensed R wave amplitude was monitored continuously, and the
intracardiac electrograms from 8 consecutive cardiac cycles in each phase of
the exercise testing were recorded on paper, scanned through a flatbed scan-
ner, scale adjusted, magnified and measured onscreen using a previously de-
scribed computer-based method in order to improve accuracy and reproducibil-
ity of the measurements.
Results: Sensed R wave amplitude was significantly lower at peak exercise
compared to baseline values at rest (8.7±2.4 vs 9.9±2.6mV,P=0.002) and
compared to the third minute of recovery (8.7±2.4 vs 9.3±2.7mV,P=0.032).
R wave at peak exercise was reduced by 12±11% (range -5 to 33%), and val-
ues at implantation were not significantly correlated to the observed changes at
peak exercise (R=-0.17,P=0.65). In 6 of the studied patients, changes concern-
ing rate response pacing, rate adaptive AV, or mode switch parameters were
reprogrammed according to the patients’ response to exercise.
Conclusions: Our results suggest that sensed R-wave is significantly reduced
during exercise by an average of 12%. Taking into consideration the high inci-
dence of device-related adverse effects and the expanding indications for the
use of ICDs in the prevention of sudden cardiac death, this observation could
have profound clinical implications, if verified by other studies. Furthermore,
exercise-testing in this study was proved to be a valuable tool for the final ad-
justments of ICDs programming.
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QT DISPERSION AND OTHER
ELECTROCARDIOGRAPHY FEATURES I

P2071 The comparison of principal component analysis
ratio with QT dispersion and T-wave alternans in
patients with old myocardial infarction

A. Kurita 1, T. Matsui 2, K. Hagisawa 1, B. Takase 3, T. Ishizuka 1,
K. Satomura 3 . 1Biomedical Engineering, National Defense Medical College,
Tokorozawa, Japan; 2National Defense Medical College, Biomedical
Engineering, Tokorozawa, Japan; 3National Defense Medical College, 1st
Internal Medicine, Tokorozawa, Japan

Background: PCA ratio was a significant univariate predictor of cardiovascular
mortality in both men and women, whereas QTd significantly predicted car-
diovascular death in women only. Increased QT interval dispersion (QTd) is a
proposed ECG marker of vulnerability to ventricular arrhythmias and of cardio-
vascular (CV) mortality. However, principal component analysis (PCA) of the
T-wave vector loop may more accurately represent repolarization abnormalities
than QTd. Principal-component-analysis-ratio(PCAr) has been reported as new
ventricular heterogeneity-marker. Relation of PCAr with QT-dispersion(QTd)
and T-wave-alternans(TWA) is unclear.
Methods: In patients(pts) with old myocardial infarction (OMI,66 ±
8yrs,M/F=14/11), surface-ECG was recorded by Standard 12-lead ECGs were
recorded with digital holter recorder. QT interval measurements were per-
formed using interactive software (QT-Guard, GE Medical Systems) that de-
tects QRS onset and uses a least-squares fitting method to identify T-wave
offset from the intersection of the maximal slope of the terminal T wave with a
threshold defined by the T-P segment.
Results: There were no significant clinical-characteristics-differences between
TWA positive(+,n=13) and negative(-,n=12) groups. The PCAr of TWA+group
was significantly higher than that of TWA-group(32 ± 19 vs 25 ± 10%, p<0.05).
QTd in TWA+ group was significantly higher than that of TWA- group (49 ±
36vs26 ± 9ms,p<0.05).The PCAr correlated with TWA micro voltage (r=0.35,
p<0.05) but there was no significant correlation between QTd and TWA-micro-
voltage.

Conclusions: PCAr represented ventricular heterogeneity more strongly than
QTd, because it correlated with TWA micro voltage better than QTd. PCAr
might be useful marker to predict malignant arrhythmia in OMI pts.

P2072 Prognostic value of QRS distorsion in acute
myocardial infarction patients undergoing primary
angioplasty

P. Colombo 1, E. Corrada 1 , A. Mafrici 1 , I. Bossi 1, A. Alberti 1 , R. Bigi 2,
C. Fiorentini 3 , S. Klugmann 1. 1Niguarda Cà Granda Hospital, Cardiothoracic
Department, Milan, Italy; 2Niguarda Cà Granda Hospital, CNR, Institute of
Clinical Physiology, Milan, Italy; 3University of Milan, Biomedical Sciences
Institute, Milan, Italy

Background: QRS distorsion (J point ≥50% of R-wave voltage in leads with
QR pattern; no S-wave in leads with RS pattern) indicates poor in-hospital and
30-day outcome in ST elevation acute myocardial infarction (AMI), likely due to
more severe ischemia and faster progression of necrosis.
Methods: We evaluated clinical and prognostic correlates of QRS distorsion
in 246 pts with extensive (ST elevation in ≥4 leads) AMI undergoing primary
angioplasty (PTCA).
Results: QRS distorsion was present (QRS+) in 107 (43%) pts. QRS+ and
QRS- groups did not differ as for age, sex, diabetes, hypertension, previous
cardiac events, AMI site, peak CK-MB, symptom onset-to-balloon time, use
of GPIIbIIIa inhibitors, number of stenotic vessels and collateral flow. QRS+
pts. had greater ST elevation (7±3.6 vs 4.4±1.7 p<0.0001), higher number of
infarct-related leads (6.1±1.6 vs 4.4±1.7 p<0.001), less pre-infarction angina
(56% vs 64% p<0.05), and more frequent occlusion of culprit vessel (81% vs
64% p<0.001) and TIMI flow <3 following PTCA (33% vs 20% p<0.01). In ad-
dition, QRS+ pts. had higher heart rate (87±20 vs 77±16 p<0.01), and more
frequent Killip class >3 (19% vs 8% p<0.005) and ventricular fibrillation (26%
vs 14% p<0.05)on admission. QRS+ pts. showed lower event-free survival for

the combined end point of death and congestive heart failure at 20±13 months
f.u. (figure). Ejection fraction and WMSI were similar in the 2 groups on ad-
mission; a significant (p<0.005) improvement was observed in QRS- group at
6-month evaluation as compared to baseline.

Conclusion: QRS distorsion identifies worse in-hospital and long-term out-
come following primary PTCA and is associated to higher incidence of occluded
infarct vessel and less functional recovery.

P2073 Electrocardiogram and symptoms correlation in a
large family of Brugada syndrome related to a SCN5A
mutation

T. CUNG 1, I. DENJOY 2, L. GOUAS 2, M. BERTHET 2, H. CHENGLIN 2,
F. RACZKA 1, P. GUICHENEY 2, JM. DAVY 1. 1Hopital A. de VILLENEUVE,
CARDIOLOGIE B, Montpellier Cedex 5, France; 2Hopital Pitié-Salpêtrière,
INSERM U523 Institut de Myologie, Paris, France

Purpose: Brugada syndrome (BS) is an inherited syndrome defined by an ST
segment elevation and a risk of ventricular fibrillation. Genetic screening was
proposed in a large family with BS and correlation between molecular findings
and clinical data was assessed.
Methods: Clinical data were recorded for medical history, physical examination
and ECG parameters in a 69-year old male proband and 25 family members
(5 to 74 years old). Mutation analysis in SCN5A was performed by PCR-SSCP.
Flecainide challenge and electrophysiological study (EPS) were proposed to
family members in case of ST elevation (STE) in V1-V2 leads or positive genetic
testing.
Results: SCN5A mutation (2850delT) was detected in the proband and 11
family members. Mutation led to a premature stop codon and produced a
non functional protein missing domains III and IV. Among the 12 carriers,
5 were symptomatic (32-57 years old at first symptom) with various sponta-
neous documented ventricular arrhythmias (monomorphic or polymorphic VT
and VF with late ventricular extrasystole coupling onset) and 7 were asymp-
tomatic (14-73 years old). 92% (11/12) of carriers had an abnormal ECG -
transient BS pattern (4/5 in symptomatic and 1/7 in asymptomatic carriers)
or permanent conduction disorders (11/12) - whereas 100% (14/14) of non
carriers had normal ECG. In carriers, PR interval was prolonged (203.5±43.1
vs 137.8±18.6 ms, p<0.001), QRS axis was deviated (4/12), QRS duration
was higher (116.7±25.3 vs 85.6±8.8 ms, p<0.01) and STE was higher in V2
lead (+1.25±1.25 vs +0.39±0.65 mm, p<0.05). Among 3 asymptomatic carri-
ers submitted to electrophysiological or pharmacological tests, 2 (aged 51 and
73 years) were considered silent carriers as flecainide challenge was negative
and they were non-inducible at EPS and 1 had dome-shape ECG at screening
but non-inducible at EPS and received an ICD.
Conclusions: Genetic screening in BS was effective in this family to diagnose
carriers. Inter-individual variability was observed in ECG appearance and ven-
tricular arrhythmias from the severe symptomatic proband to the silent carriers.
Carriers had frequently conduction disorders at baseline in absence of STE.
These permanent conduction disorders (prolonged PR interval or QRS dura-
tion and left anterior or left posterior fascicular blocks) need to be considered
for diagnosis of BS.
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P2074 Distortion of the terminal portion of the QRS on the
admission electrocardiogram in acute myocardial
infarction provide worse long-term prognosis

G. Kazianis, S. Feggos, A. Economou. 7th Hospital of Social Insurance Insti,
Cardiology, Athens, Greece

Purpose: The value of admission electrocardiogram (ECG) for the diagnosis of
acute myocardial infarction (AMI) and in-hospital prognosis is well established.
However, its prognostic ability for long-term prognosis was not clarify and this
is the aim of the study.
Methods: In a prospective study 288 (217 men) consecutive post AMI patients
(pts) aged 64.2±0.7 (SE) years with a first anterior AMI were studied. Pts
with atrial fibrillation, bundle branch block, intraventricular conduction defects
or ventricular rhythm were excluded. According to admission ECG pts were
allocated in 3 groups: Group A contained pts with tall symmetric T waves with-
out ST-segment elevation. Group B comprised pts with tall symmetric T waves
and ST-segment elevation in >2 adjacent leads and Group C comprised pts
with tall symmetric T waves, ST-segment elevation and distortion of the termi-
nal portion of QRS (emergence of J point >50% of the R wave in leads with
qR configuration or disappearance of the S wave in leads with Rs configura-
tion) in >2 adjacent leads; 192 pts were treated with thrombolytic treatment.
Infarct size was estimated on 12-lead ECG by QRS score based on Q and
R wave duration and R/S and R/Q ratio before hospital discharge. Signal aver-
aged ECG (SAECG) was assessed on 3rd day in time domain by late potentials
(LP) and frequency domain by spectral temporal mapping. Killip class on ad-
mission, maxCPK and maxCPK-MB and echo-left ventricular ejection fraction
(LVEF) were also determined.
Results: During a follow-up period of 39+0.8 (SE) months there were 93
(82.2%) cardiac deaths. In univariate analysis group C pts vs group A and B pts
differ in age, LVEF, LP, maxCPK and maxCPK-MB, QRS score and Killip class.
In multivariate logistic regression analysis age (p=0.001), LVEF (p=0.001), Killip
class on admission (p=0.001), LP (p=0.001) and type C ECG were independent
predictors of cardiac long-term mortality. The probability for cardiac death was
5.7%, 32.7% and 58.6% in groups A, B and C respectively.
Conclusions: The distortion of terminal portion of QRS on the admission ECG
provide an early estimation of long-term prognosis and would justify more ag-
gressive reperfusion measures.

P2075 QRS dispersion: an electrocardiographic index of
systolic left-ventricular dysfunction in patients with
left bundle branch block

E. KOUNTOURIS 1, E. PAPPA 1, P. KARANIKIS 1, V. DIMITROULA 1,
A. NTATSIS 1, P. Korantzopoulos 2 , K. SIOGAS 1. 1"G.HATZIKOSTA"
GENERAL HOSPITAL, CARDIOLOGY, IOANNINA, Greece; 2Cardiology,
Ioannina, Greece

Purpose: The presence of complete left bundle branch block (LBBB) in pa-
tients with congestive heart failure (CHF) has been proposed to be a factor
that negatively affects left ventricular (LV) systolic function. Recently, the inter-
lead dispersion of QRS interval (QRSD) has been suggested to be associated
with mortality in CHF patients. The aim of this study was to evaluate the rela-
tive predictive value of QRSD and QRS duration (QRSd) in relation to systolic
functional status of the left ventricle.
Methods: In this prospective study the ejection fraction (EF) of 130 consecu-
tive patients with LBBB was evaluated by standard echocardiographic methods,
whereas QRSd and QRSD were measured manually on surface electrocardio-
grams that recorded simultaneously the 12 standard leads. The relationship
between QRSd, QRSD and EF was then studied.
Results: Sixty-eight (52%) patients had had CHF, 31 (24%) structural heart
disease without CHF, and 31 (24%) isolated LBBB. The LVEF was negatively
related to: QRSD (r= -0.625, p <0.0001), QRSd (r= -0.376, p <0.0001) and age
(r= -0.207, p =0.019). Linear regression analysis identified QRSD (r= -0.622, p
<0.0001) and age (r= -0.163, p=0.019) as the only independent predictors of
LVEF, with the former having the strongest relationship. By using a QRSD value
of 40 ms as a dichotomus, patients could be divided into 2 groups differed
significantly and independently in LVEF (34 ± 12 vs 52 ± 12, p <0.0001).
Conclusions: The interlead dispersion of QRS-interval in patients with com-
plete LBBB is strongly related to left ventricular contractility. We therefore sug-
gest that this simple electrocardiographic index may serve as a useful screen-
ing test for detection of patients with LV systolic dysfunction.

P2076 Exercise-induced QTc dispersion as a maker of the
viability of infarct-related myocardium after
successful coronary angioplasty

Y. Akutsu 1, H. Li 1, Y. Kodama 1, H. Yamanaka 1, A. Shinozuka 2, T. Katagiri 1.
1Showa University School of Medicine, Third Department of Internal Medicine,
Tokyo, Japan; 2Showa University School of Medicine, Department of
Radiology, Tokyo, Japan

It is not clarified whether QT dispersion is useful to detect the viability of infarct-
related myocardium after successful coronary angioplasty. The aim of this study
was to evaluate the relationship between QT dispersion and viability of reper-
fused infarct-related myocardium. Methods: In sixty-seven patients (60.6 ± 11.5
years) with Q wave myocardial infarction after successful direct angioplasty
and without the stenosis of coronary artery excluding the infarct-related vessel,
exercise thallium-201 single photon emission computed tomography (SPECT)
and cardiac catheterization were performed at 6 months after reperfusion. The
number of perfusion defect areas (DS) on SPECT images and the QT interval
on 12 ECG leads were measured at rest and exercise simultaneously. The QT
intervals were corrected for heart rate (QTc), and the QTc dispersion was cal-
culated from the difference between the maximum and minimum QTc intervals.
The regional motion in the infarct-related wall was visually scored as follows: 0
- akinesis or dyskinesis to 3 - normal. Results: In fifty-six patients with resting
perfusion defects, the QT dispersion was not related to the DS at both rest and
exercise, but the change in DS from rest to exercise was related to the change
in QTc dispersion (y=0.6-4.4X, r=0.515, p<0.0001). When the patients were
divided into 2 groups as follows: group A, 29 patients with the increase of QTc
dispersion from rest to exercise, and group B, 27 patients with the decrease
of QTc dispersion, the DS was reversible at exercise significantly in the group
A (6.0 ± 4.2 at rest to 4.8 ± 3.7 at exercise, p<0.05), but not the group B
(5.0 ± 3.8 at rest to 5.3 ± 4.4 at exercise, p=not significance). Although the
peak creatine kinase in the acute phase and the DS at rest and exercise were
comparable between 2 groups, the regional wall motion (the wall motion score)
and the left ventricular ejection fraction (LVEF) was improved significantly in
the group A (score: 0.5 ± 0.6 to 1.4 ± 1.2, p<0.01, and LVEF: 45.1 ± 11.9%
to 53.2 ± 11.4%, p<0.05) but not the group B (score: 0.4 ± 0.7 to 0.9 to 1.0,
and LVEF: 47.7% ± 8.1% to 51.5 ± 10.2%, p= not significance). Conclusions:
The change in QTc dispersion during exercise may be a good indicator of the
viability of infarct-related myocardium and the functional recovery.

P2077 The diagnostic value of negative U-wave in acute
coronary syndromes without ST-segment elevation

M. Marinescu 1 , C. Ginghina 2, D. Dragomir 3 , R. Hagioglu 2, R. Apriotesei 2 ,
E. Apetrei 2 on behalf of Institute of Cardiology. 1Emergency Hospital,
Cardiology, Bucharest, Romania; 2Institute "C.C.Iliescu", Cardiology,
Bucharest, Romania; 3Hospital "Dimitrie Gerota", Cardiology, Bucharest,
Romania

Background: The negative U wave is frequentlly considered as a subtil diag-
nosic marker during myocardial ischemia but it has a high specificity but low
sensitivity.
Aim: We tried to establish the true significance of negative U wave in patients
with acute coronary syndromes (ACS) without ST segment elevation. In adi-
tion,we studied the prevalence of negative U wave in this patients (pts.).
Methods: We studied ECGs of 112 consecutive patients admitted with diagno-
sis of ACS without ST elevation and in patients who presented transitory nega-
tive U wave on ECGs we examined coronary angiographies and evaluated the
extent of severity of coronary artery disease.
Results: We found transitory negative U waves at 19% pts. with ACS with-
out ST elevation. Coronarographic analysis showed 74% pts with multivessel
disease, 86% had proximal left anterior descendent (LAD) lesions, 72% had
kinetic change, 59%had collateral circulation and 84% had important sistolic
disfunction (ejection fraction less than 35%), all sugested a large myocardial
involvement.
Conclusions: The rate of prevalence of negative U wave in pts. with ACS with-
out ST sgment elevation was 19%. Our study sugested that a transitory nega-
tive U wave is asociated with estensive coronary and ventriculary involment. Its
presence seems to be a noninvasive marker of proximal LAD lesions and indi-
cated altered ventricular kinesis secondary to ischaemia of a large myocardial
infarction.
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P2078 Localization and stimulation rate-dependence of the
U-wave in intracoronary electrocardiogram. Are M
cells the basis of the U-wave?

T. Matsushita, T. Tani, Y. Murakami, M. Okamoto, J. Toyama. Aichi Prefectural
Owari Hospital, Cardiology Dept., Ichinomiya, Aichi, Japan

Background and Purpose: In general, body surface U wave is most frequently
detected in leads V2-V4 by standard body surface electrocardiogram (S-ECG),
but the mechanism of U wave formation is not clearly understood. Although
intracoronary electrocardiogram (IC-ECG) using a PTCA guide-wire (GW) is
known to be more sensitive in documenting U wave and detecting the local
ECG changes compared to S-ECG, there have been no detailed reports on
the localization of U wave by IC-ECG. So we investigated the localization of U
waves with epicardial and intramural IC-ECG mapping.
Subjects and Methods: We developed a new PTFE-covered PTCA guide-
wire (GW) with the entire GW shaft insulated by PTFE tube except for 3 mm
at the tip, which allows for IC-ECG only from the GW tip to be obtained so that
mapping in various coronary artery sites can be performed. We studied the
distribution and incidence of U wave in 34 cases of elective PTCA using this
GW. U wave according to IC-ECG was defined as positive or negative deflection
of more than 1 mm (0.1 mV) in height, detected after T wave. In some cases
we examined the relationship between stimulation rate and time to peak T wave
(QaT) and U wave (QaU).
Results: The incidences of U wave at various coronary sites (in AHA segmen-
tation) were as follows. QaT and QaU at stimulation rate 60, 80 and 100/min
were 319 ± 21(100%), 309 ± 17(97 ± 3%),287 ± 11(90 ± 6%) msec and 542
± 28(100%), 460 ± 31(85 ± 4%),387 ± 27(72 ± 6%) msec, respectively (n=8,
p<0.001)
Conclusion: The present study confirms that U wave is observed very high
frequently at various sites of the left ventricle, and QaU is more strongly affected
by stimulation rate than QaT. These findings may indicate that heterogeneity of
repolarization exists within the various sites of the left ventricular wall, which
may be based on M cells.

P2079 Quantitative T-wave analysis predicts 1-year
prognosis and benefit from early invasive treatment in
the FRISC II-study

MD. Jacobsen 1, GS. Wagner 2, L. Holmvang 3, L. Wallentin 4, P. Grande 3 ,
P. Clemmensen 3. 1Hilleroed, Denmark; 2Duke Clinical Research Institute,
Durham, United States of America; 3Copenhagen University Hospital, The
Heart Center, Dep. of Medicine B, Copenhagen, Denmark; 4Uppsala
University Hospital, Department of Cardiology, Uppsala, Sweden

Purpose: T-wave abnormalities are the most common electrocardiographic
occurrences in patients with non-ST-segment elevation acute coronary syn-
dromes. Although these abnormalities are currently considered relatively be-
nign, a more quantitative approach to analysis of T-wave changes could im-
prove its diagnostic and prognostic value. The purpose of this study was to
investigate the prognostic value of T-wave abnormality in patients with non-ST-
segment elevation acute coronary syndromes. And further, to evaluate T-wave
abnormality as an instrument to predict benefit from an early invasive treatment
strategy.
Methods: In 1609 patients with non-ST-segment elevation acute coronary syn-
dromes the T waves in the admission electrocardiogram were quantitatively
analysed in relation to normal amplitude values. The study endpoints were
death and myocardial infarction in a 1-year follow-up period.
Results: The results confirmed the prognostic importance of certain T-wave
abnormality categories in patients with non-ST-segment elevation acute coro-
nary syndromes. Patients with more than 4 leads with abnormal T waves had a
higher risk when not treated with an early invasive therapy, but could be brought
the same level of risk as the remaining patients with this treatment regime.
Conclusions: Although ST-segment depression remains one of the strongest
predictors of outcome in patients with non-ST-segment elevation acute coro-
nary syndromes, a new quantitative approach to T-wave analysis on admission
adds to the predictive information on the electrocardiogram, and predicts ben-
efit from invasive treatment. The results suggest that early risk stratification
in these patients should include quantitative T-wave analysis. Whether these
new T-wave criteria can further improve existing multivariate predictive models
remains to be shown.

P2080 P-wave dispersion and left atrial appendage function
for predicting recurrence after conversion of atrial
fibrillation and relation of P-wave dispersion to
appendage function

A. Dogan 1, H. Kahraman 1 , M. Ozturk 2, M. Ozaydin 1, A. Altinbas 1. 1Sevket
Demirel Heart Center, Cardiology, Isparta, Turkey; 2Suleyman Demirel
University, Public Health, Isparta, Turkey

Objectives: We investigated P wave dispersion and left atrial appendage (LAA)
function for predicting atrial fibrillation (AF) relapse and the relation of P wave
dispersion to LAA function.
Methods: Sixty-four consecutive patients with AF <3 months (30 men, mean
age:61±10 years) were analyzed to predict the six-month AF recurrence af-
ter conversion of AF. P wave duration and dispersion were measured in all 12
leads of electrocardiogram. Transthoracic and transesophageal echocardiogra-
phy were used to evaluate the functions of the left ventricle, left atrium (LA) and
atrial appendage (LAA).
Results: At six-month follow-up, 28 patients (mean age:62±11 years) had AF
relapse and 36 patients (mean age:61±10 years) remained in sinus rhythm.
There was no difference between patients with and without AF relapse in gen-
der, age, and underlying heart disease, AF patterns, left ventricular function
and maximal LAA area. AF duration > 5 days, LA size > 45 mm, maximal P
wave duration > 112 ms, P wave dispersion > 47 ms, presence of spontaneous
echo contrast, minimal LAA area > 166 mm2 and LAA emptying velocity <36
cm/s were univariate predictors for relapsing AF (each p<0.05). By multivari-
ate analysis, LA size (p=0.02), P wave dispersion (p<0.001) and LAA emptying
flow (p=0.01) identified the patients who had recurrent AF. The accuracy values
of these three parameters were 91%, 97% and 72% respectively.
Conclusion: The dilated LA, prolonged P wave dispersion and depressed LAA
emptying flow can identify the patients at risk for recurrence after conversion of
AF during six months.

P2081 T-wave morphology analysis in hypertrophic
cardiomyopathy

Y. Gang, K. Hnatkova, J. Gimeno, M. Malik. St. George’s Hospital Medical
School, Cardiological Sciences, London, United Kingdom

This study investigated the association between T wave morphology analysis
and risk factors (RF) for sudden death (SD) (i.e. previous cardiac arrest, non-
sustained ventricular tachycardia (VT) on Holter monitoring, abnormal exer-
tional blood pressure response (ABPR), unexplained syncope, a family history
of premature SD, and severe left ventricular hypertrophy ≥30 mm) and clinical
outcome in patients with hypertrophic cardiomyopathy (HC).
Method: Ten consecutive 12-lead ECGs were recorded from each of 157 pa-
tients with HC (107 men, age 43±15, 14-79 years) using a digital electrocar-
diograph (MACVU, GE Medical Systems, WI, USA) with a sampling rate of 500
Hz. Study patients were followed up for 60±44 months. Analysis of the digi-
tal ECG recordings was performed in a fully automatic manner with custom-
developed software implemented on a personal computer. The analysis pro-
gram performed a singular value decomposition of the ECG signal into a min-
imum dimensional space calculated 3 indices: complexity ratio (CR), the total
cosine R-to-T (TCRT), and relative T-wave residuum (TWR%), which evaluated
the ratio of the singular value of the second most important component to the
square root of the sum of the squares of all 8 singular values, repolarisation
wavefront direction, and local electrical heterogeneity, respectively.
Results: TWR% and CR were significantly increased in patients with any risk
factor (RFpos) and in those with 2 or more risk factors (RF2) (table). TCRT
was not associated with RF but with cardiac events (cardiac death, VF, ICD
discharge, n=14) and cardiac death (n=9) compared with survivors without any
cardiac events (-0.67±0.35 v -0.43±0.47, p=0.03; -0.71±0.36 v -0.43±0.47,
p=0.035, respectively). A weak and statistically significant correlation was found
between TCRT and maximum left ventricular wall thickness (r=-0.23, p=0.004).

CR TCRT TWR%

RF0 0.20 (0.09) -0.41 (0.48) 0.06 (0.07)
RFpos 0.25 (0.14)* -0.48 (0.45) 0.14 (0.17)**
RF2 0.23 (0.12) -0.46 (0.50) 0.11 (0.08)**

*p<0.05, **p<0.01 for comparison between RF0 v RFpos or RF2

Conclusion: Abnormalities in T wave morphology are associated with risk fac-
tors and clinical outcome in HC patients.
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HEART RATE VARIABILITY AND MAPPING
TECHNIQUES II

P2082 Increased heart rate and reduced heart rate variability
are associated with subclinical inflammation in
healthy middle-aged and elderly subjects

A. Sajadieh 1, OW. Nielsen 1, V. Rasmussen 2 , HO. Hein 1, S. Abedini 1 ,
JF. Hansen 1. 1Bispebjerg Hospital, Cardiology, Copenhagen NV, Denmark;
2Hvidovre Hospital, Cardiology, Copenhagen, Denmark

Background: Increase in inflammatory markers, heart rate and reduced hear
rate variability (HRV) are all strong markers of mortality in various studies of
cardiovascular and epidemiological studies. The associations between these
markers have not been investigated before.
Methods and Results: 643 healthy men and women between 55 and 75 years
of age and with no prior history of cardiovascular disease or stroke were in-
cluded in the study. Baseline examination included physical examination, fast-
ing laboratory testing and 48-hour ambulatory ECG monitoring. We selected
the time domain components of HRV for further analyses. C-reactive protein
and white blood cell (WBC) count were selected as markers of inflammation.
After identification of parameters related to measures of HRV we used regres-
sion analyses (with forced entry of sex and age) for evaluating the independent
associations. A low HRV as measured by decreased standard deviation of the
time between normal complexes was associated with smoking, C-reactive pro-
tein, WBC count, blood sugar, triglyceride concentration, female gender and
diabetes. Physical activity in contrary was strongly associated with a high HRV.
In multivariate regression analyses both increased heart rate and reduced HRV
were significantly related to WBC count or C-reactive protein after correction for
relevant covariates.
Conclusions: Reduced HRV and increased heart rate are associated with sub-
clinical inflammation in healthy middle-aged and elderly subjects. This may sug-
gest that sympathetic overactivity could enhance inflammation and may have
a more important role in the pathogenesis of atherosclerosis than previously
anticipated.

P2083 Abnormal turbulence slope as a cardiac death
predictor in patients undergoing coronary
revascularization

I. Cygankiewicz 1, JK. Wranicz 1, H. Bolinska 1, J. Zaslonka 1, R. Jaszewski 1,
W. Zareba 2. 1Sterling Hospital, Medical University, Department of Cardiology,
Lodz, Poland; 2University of Rochester, Cardiology, Rochester, United States
of America

Background: Heart rate turbulence (HRT) is considered as one of the most
promising Holter-derived predictors of cardiac death. Coronary artery bypass
grafting (CABG) has been proved to decrease the risk of cardiac death. So far,
there is no data concerning the predictive value of HRT parameters in patients
undergoing CABG.
Methods In 111 pts (97 males, 14 females, mean age 63 yrs) undergoing
CABG, 24-hour Holter monitoring with HRT analysis was performed before
CABG. HRT parameters included turbulence onset (TO) and turbulence slope
(TS). Death was considered as the endpoint of the study.
Results: During 1-year follow-up 13 pts (12%) died, all of them of cardiac
causes. Median values of clinical data, HRT parameters as well as p- values
(U- Mann Whitney test) are shown in a Table
After adjustment for clinical covariates in a multivariate Cox model, TS was sig-
nificantly and independently associated with cardiac death in patients under-
going CABG: HR=1.25 per 1 ms/RR decrease (95%CI =1.06-1.45; p=0.012).
When dichotomized TS (at <4.25ms/RR – in first quartile) was tested in the
Cox model HR = 8.93 (95%CI = 2.14-37.33; p=0.003).

Comparison of survivors and non-survivor

Survivors Non-survivors p

N=98 N=13
Age (yrs) 62 69 0.001
LVEF (%) 54 48 0.110
TO (%) -1.39 -1.01 0.260
TS (%) 8.75 2.94 0.0001

Conclusions: Abnormal TS evaluated pre-operatively in coronary patients un-
dergoing CABG surgery identifies individuals with an increased risk of mor-
tality during long-term follow-up. TO does not have predictive value in CABG
patients.

P2084 Severe bradyarrhythmias in patients with sleep apnea
syndrome: the effect of n-CPAP therapy. A long-term
study with the use of implantable loop recorders

E.N. Simantirakis 1, S.E. Schiza 2, G. Chlouverakis 1, M.E. Marketou 1 ,
S.I. Chrysostomakis 1, N.C. Klapsinos 1, N.M. Siafakas 2, P.E. Vardas 3.
1Heraklion University Hospital, Cardiology Dept., Heraklion, Crete, Greece;
2Heraklion University Hospital, Dept. of Pneumonology, Heraklion, Greece;
3Heraklion University Hospital, Cardiology, Heraklion, Greece

Purpose:
Several studies have described severe bradyarrhythmias in patients with ob-
structive sleep apnoea hypopnea syndrome(OSAHS) but there is a great vari-
ation in their incidence, mainly because they were evaluted by means of short-
term Holter ECG recordings. The aim of this study was to clarify the incidence
of extreme bradyarrhythmias in such patients and to evaluate the effect of long-
term Continuous Positive Airway Pressure (CPAP) treatment.
Methods: We prospectively enrolled 23 patients (16 men, 50± 11 years) after
the diagnosis of OSAHS. In all of them an implantable loop recorder with the
ability to record the heart rhythm for 18 months was implanted. In this part of the
study, we looked for cardiac pauses > 3 sec, two months before the treatment
was initiated and two months after. During the same time interval, the patients
underwent two 48 hour Holter recordings.
Results: During the 2 month period before treatment, the implantable loop
recorder revealed that 35% of patients demonstrated extreme bradyarrhyth-
mias. The percentage by 48 hour Holter was only 9%. In the two months fol-
lowing the initiation of treatment, the incidence of pauses recorded by the im-
plantable loop recorder was reduced to 13% (p=0.06) and by 48 hour Holter,
to 4% (p=NS). The Holter recorded pauses only in patients with very frequent
episodes recorded by the implantable loop recorder.
Conclusion: About one third of patients with OSAHS evidence long periods of
asystole, which tend to reduce by CPAP treatment. Holter recordings used until
now seem unable to precisely describe the incidence of severe bradyarrhyth-
mias and the effect of treatment.

P2085 Evolution of the arrhythmia burden following ablation
of atrial fibrillation: significance of early recurrences

N. Perez Castellano, J. Villacastin, J. Moreno, A. García Espinosa,
MC. Moreno, R. Morales, MJ. Garcia Torrent, C. Macaya. H. Clínico San
Carlos, Instituto Cardiovascular, U. Arritmias, Madrid, Spain

The temporal evolution of the arrhythmia burden after radiofrequency catheter
ablation (RCA) in patients with focal atrial fibrillation (AF) is not well known.
Specifically, there has been contradictory opinions concerning the predictive
role of early AF recurrences.
Methods: We studied prospectively these issues by performing serial 24-hour
Holter recordings before and after 30 consecutive RCA procedures on drug-
refractory AF of presumed focal origin, and correlated these findings with the
clinical outcome of each procedure. The RCA was considered successful if the
patient’s overall symptoms improved in a specific arrhythmia-related symptoms
questionnaire obtained during the follow-up (median 8.3 months after RCA).
Results: Spontaneous or induced ectopic activity was used to guide the RCA.
Empirical pulmonary vein isolation was performed only in 2 procedures. A me-
dian of 1.5 substrates were ablated per patient (P25, P75 = 1, 2). Twenty two
procedures (73%) were successful. In these procedures atrial ectopic beats
(AEB), atrial tachycardia (AT) runs and the maximal number of consecutive
AT beats were reduced progressively (Table). On the contrary, unsuccessful
procedures had no significant changes in the arrhythmia burden. Immediate
post-RCA AF was recorded in 14% of successful and in 71% of unsuccessful
procedures; odds ratio (95% confidence interval)=0.07 (0.01 to 0.45); p=0.005.

Pre-RCA Immediate post-RCA Late post-RCA

Recording day (relative to RCA day) -47 (-76, -27) 1 (1, 2) 41 (34, 94)
AEB (n) 409 (37, 8025) 80 (33, 1036) 17 (1, 119)
AT (n) 18 (1, 145) 0 (0, 3) 0 (0, 1)
Consecutive AT beats (n) 6 (0, 20) 0 (0, 6) 0 (0, 2)
AF time (min) 17 (1, 1200) 0 (0, 0) 0 (0, 0)

Data are median (P25, P75) per 24-hour recording. Al p values are <0.01.

Conclusions: Early Holter recordings are useful to assess the clinical out-
come of RCA in patients with focal AF. Successful procedures are followed by
an immediate great reduction of the AEB and AT runs. AEB also exhibits an ad-
ditional lesser reduction in the following weeks. Although early AF recurrences
may be observed after effective procedures, they are a strong predictor of an
unsuccessful RCA.
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P2086 Documentation of life-threatening ventricular
tachyarrhythmias by means of an insertable loop
recorder

RM. Olesen 1, HV. Huikuri 2, MJ. Pekka Raatikainen 2, V. Mahaux 3,
PE. BlochThomsen 1 on behalf of The CARISMA Investigators. 1Gentofte
University Hospital, Department of Cardiology, Hellerup/Copenhagen,
Denmark; 2Oulu University Central Hospital, Division of Cardiology, Oulu,
Finland; 3Medtronic Bakken Research Center, Maastricht, Netherlands

Background: CARISMA is a multicenter study enrolling patients with acute
myocardial infarction (AMI) and ejection fraction =< 40% in whom an insertable
loop recorder (ILR, Reveal Plus 9526, Medtronic Inc.) is implanted to assess
the incidence of tachy- and bradyarrhythmia episodes during a 2-year follow-
up period. Various risk stratification tests, including electrophysiological (EP)
testing, are performed at 6 six weeks post-AMI. The feasibility of using the ILR
to automatically document ventricular tachycardia (VT) or fibrillation (VF) was
assessed during the EP testing.
Results: Sustained ventricular tachyarrhythmias were induced in 18 of 84
CARISMA patients. All VT episodes (9 monomorphic, 1 polymorphic) and 6
of 8 VF episodes were automatically detected by the ILR. Two VF episodes
were not detected, probably due to the built-in ILR noise detection feature: this
algorithm prolongs the ILR refractory period when signals with a cycle length
shorter than 150 ms are detected. Fast ventricular rhythms might therefore
have been classified as noise and not stored in the ILR memory. In 7 of 10
VTs, the ILR was activated through the tachycardia counter. In the other cases
(3 VT, 6 VF), the arrhythmia-associated changes in QRS axis and amplitude
resulted in a temporary loss of R wave detection and in the activation of the
asystole counter.
Conclusions: The ILR successfully detects the majority of induced ventricu-
lar tachyarrhythmias and may therefore be used for continuous monitoring of
post-MI patients deemed at high risk for life-threatening arrhythmias. However,
coarse VFs with a short cycle length, which do not degenerate into asystole,
may remain undetected.

P2087 Influence of coronary revascularization on heart rate
turbulence parameters: 1 year follow-up

I. Cygankiewicz 1, JK. Wranicz 1, H. Bolinska 1, J. Zaslonka 1, R. Jaszewski 1,
W. Zareba 2. 1Sterling Hospital, Medical University, Department of Cardiology,
Lodz, Poland; 2University of Rochester, Cardiology, Rochester, United States
of America

Background: Coronary artery patients may benefit from revascularization, that
decreases the risk of sudden death. As heart rate turbulence (HRT) is a new
method of cardiac death risk prediction, so far there are no data concerning
the influence of coronary artery bypass graft (CABG) surgery on its param-
eters. The aim of this study was to evaluate the influence of CABG on HRT
parameters assessed in one-year follow up.
Methods: A group of 76 pts (62 M, 14 F, mean age 63 yrs) with multivessel
coronary artery disease, who underwent CABG was studied. In all these pa-
tients 24-hour Holter ECG monitoring was performed before and 3 months and
one year after surgery to evaluate HRT parameters: T onset (TO) and turbu-
lence slope (TS) as well as heart rate variability (HRV) parameters (both time
and frequency domain)
Results: Median values of pre- and postoperative HRT and HRV parameters
as well as p-values of Wilcoxon’s paired test are shown in a table

Pre- and postoperative HRT and HRV value

A B C p p p

before CABG 3 months after CABG 1 year after CABG A vs.B A vs.C B vs.C
TO (%) -1.49 -0.64 -1.18 0.005 0.460 0.006
TS (ms/RR) 8.73 6.81 6.82 0.010 0.026 0.810
av RR (ms) 909 843 862 <0.0001 0.020 0.030
SDNN 120 108 130 0.001 0.270 0.0002
rMSSD 32 30 33 0.810 0.620 0.240
LF 640 365 475 <0.0001 0.004 0.380
HF 225 144 182 0.040 0.310 0.140
#VBPs 25 44 39 0.004 0.003 0.080

Conclusions: Significant impairment of HRT parameters in postoperative pe-
riod in CABG patients suggests that HRT parameters should not be used for
stratification purposes in patients up to 1 year after CABG until a firm evidence
for their predictive value using newly determined cutoffs is established.

P2088 Heart rate variability, turbulence and dynamics as
predictors of sudden cardiac death after myocardial
infarction in the beta-blocking era

T.H. Mäkikallio 1, J.M. Tapainen 1, T. Seppänen 2, H.V. Huikuri 1. 1Div. of
Cardiology, University of Oulu, Department of Medicine, Oulu, Finland;
2University of Oulu, Faculty of Technology, Oulu, Finland

Background: Beta-blocking (BB) medication may alter the impact of risk mark-
ers of sudden cardiac death (SCD) in patients after an acute myocardial infarc-
tion (AMI).
Methods and Results: A consecutive series of 700 patients (mean age 62±10
years) with an AMI was included in this prospective follow-up study. BB-therapy
was prescribed for all patients, adherence to its usage being 97% at discharge,
and 95% at one after the AMI. The end-points were SCD and non-sudden
cardiac death (non-SCD). Standard deviation of N-N intervals (SDNN), post-
ectopic turbulence onset (TO), turbulence slope (TS), short-term fractal scal-
ing exponent (alfa) and power-law slope (beta) were assessed from 24-hour
ECG recording at the time from discharge from hospital. During a mean (±SD)
follow-up of 43±15 months, 37 non-SCDs (5.3%), and 23 SCDs (3.3%) oc-
curred The hazards ratio (HR) of each measure as a predictor of SCD or non-
SCD, respectively, in Cox regression analysis are presented in the table. All
measures predicted the occurrence of non-SCD, but only TS and beta pre-
dicted SCD. After adjusting for age and ejection fraction, neither TS or beta
remained as significant predictors of SCD (NS for both).

HRV indices

SCD (HR+/-95%CI) non-SCD (HR+/-95%CI)

SDNN <70 ms 1.6 (0.6-4.2) 2.2 (1.1-4.8)*
TS < 2.55 3.6 (1.2-10.6)* 5.0 (2.0-12.1)***
TO > 0 1.1 (0.4-2.9) 2.3 (1.0-5.6)*
alfa < 0.75 2.6 (0.6-11.2) 10.2 (4.6-22.6)
beta < -1.55 2.9 (1.1-7.4)* 3.7 (1.7-8.0)**

*p<0.05, **p<0.01, ***p<0.001

Conclusions: BB-therapy alters the impact of HR variability, turbulence and
dynamics in prediction of SCD. All these measures still provide prognostic in-
formation on the risk of non-SCD.

P2089 The sinus nodal tissue arrangement into the
musculature of the terminal crest: implications in
ablation of inappropriate sinus node tachycardia

D. Sanchez-Quintana 1 , JA. CABRERA 2, SY. Ho 3, V. Climent 1, JM. Rubio 2,
A. Baranchuk 2 , F. Cabestrero 2 , J. Farre 2. 1Extremadura University, Human
Anatomý, Badajoz, Spain; 2Fundación Jiménez Díaz, Cardiology, Madrid,
Spain; 3Imperial College, Paediatric Cardiac Morpholigy, London, United
Kingdom

Treatment of inappropriate sinus node tachycardia (IST) with radiofrequency
(RF) catheter ablation has lower success rates than those attained in other
atrial tachycardias. This anatomical study aims to clarify the morphology of the
sinus node (SN) from the perspective of transcatheter nodal modification for
IST.
Methods: In 47 normal human heart specimens (49±20 years; 31 male),we
examined the shape and dimensions of the SN by histological sections and
scanning electron micrographs containing the superior cavo-atrial junction.
Results: The thickness of the terminal crest ranged from 3-10 mm. The node is
generally irregular and fusiform in shape with the uppermost portion described
as the head, followed by the body and a tapering tail. Table shows the length,
width and thickness of the three portions (mean±SD and range in mm)of the
SN. In the majority of cases the long axis of the sinus node was parallel to
the terminal groove. The nodal cells always within a matrix of connective were
arranged as interlacing strands of specialized myocytes that are smaller than
working atrial myocytes. The tail of the sinus node in 61% of specimens was
separated by fibrous tissue into islands of specialised cells. Short nodal exten-
sions could be traced in most of the hearts passing superiorly (0.5 to 1.5 mm
in length) towards the superior vena cava (18 specimens, 38%) and inferiorly
(0.3 to 2.3 mm in length) ending in the subepicardium (12 specimens, 25%) or
deeper into the ordinary myocardium (26 specimens, 55%).

Dimensions of the sinus node (mm)

Length Width Thickness

Head 2.2 ± 1.2 (1-4) 2.4 ± 0.7 (1-3.5) 1.2 ± 0.3 (0.5-2.2)
Body 9.5 ± 2.3 (6-14) 5.3 ± 1.5 (2.2-8.3) 1.5 ± 0.5 (0.5-3.5)
Tail 1.6 ± 0.5 (1-3.5) 1.1 ± 0.2 (0.4-1.5) 0.4 ± 0.1 (0.1-0.9)

Conclusions: The sinus nodal tissue tends to be non-uniform in shape with
irregular extensions and branching into the musculature of the terminal crest.
These findings probably accounts for the difficulties during RF ablation of IST.
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P2090 Long conduction time in Coumel type accessory
pathways: slow conduction or a ventricular insertion
away from the ventricular base?

JL. Merino, R. Peinado, M. Abello, M. Gnoatto, MG. Vasserot, JA. Sobrino.
Hospital General Universitario La Paz, Laboratorio Electrofisiologia, Madrid,
Spain

The reason for the long conduction time of Coumel type accessory pathways
(AP) is unknown. A ventricular insertion (VI) close to the ventricular apex and
away from the cardiac base, like in the Mahaim syndrome, has been suggested
and supported by an anatomic description. The aim of the present study was
to localize the VI of Coumel type APs by pacing from different ventricular sites
looking for the shortest stimulus to atrial activation interval (SA).
Methods: The study was conducted in two phases. The SA approach for lo-
calizing the AP VI was validated in 34 consecutive patients with a single, left
free wall, and concealed AP in the first phase of the study. Successful AP lo-
calization and ablation with 5 or less radiofrequency pulses (mean 1.6±1.0,
median 1) was achieved by the SA interval approach without the guidance of
other mapping techniques in 25 of these patients (74%).
Ten consecutive patients (6 male, 49±17 yo) with a Coumel type AP (non ap-
parent anterograde conduction and decremental retrograde conduction with
VA interval >150 ms) mediated AV reentrant tachycardia were prospectively
included in the second phase of the study. Tachycardia entrainment was at-
tempted in all of them by bipolar pacing with a constant cycle length (10-20 ms
shorter than the tachycardia cycle length) from the following sites: right ven-
tricular (RV) apex, RV septal base, RV lateral base, RV perihisian region, left
ventricular (LV) apex, LV septal base, LV lateral base, and sites between those
with the shortest SA.
Results: Stable tachycardia entrainment was achieved in all patients except the
one with tachycardia cycle length oscillations (>20 ms). The AP atrial insertion
(AI) was found in the coronary sinus ostium in 7 patients, the mitral annulus in
2 and the inferior tricuspid annulus in 1. The IV (SA 64±18 ms shorter than the
SA recorded while pacing from the RV apex) was found in the LV inferoseptal
base in 6 patients, the RV perihisian region in 1 and the RV inferoseptal base
in 1. The AP conduction was transiently abolished by the first radiofrequency
pulse delivered to the LV inferoseptal base in the only 2 patients in whom abla-
tion at the VI was attempted after failure of the attempt at AI ablation.
Conclusions: Long conduction time of Coumel type APs cannot be explained
by a VI away from the ventricular base. The LV inferoseptal base appears to be
the typical VI, similar to that seen for the AI, which is commonly found in the
coronary sinus ostium.

P2091 Conduction across the whole cavo-tricuspideal
isthmus or preferential conduction in common atrial
flutter?

JL. Merino, M. Abello, R. Peinado, M. Gnoatto, MG. Vasserot, JA. Sobrino.
Hospital General Universitario La Paz, Laboratorio Electrofisiologia, Madrid,
Spain

Background: The cavo-tricuspideal isthmus (CTI) is often divided in two con-
tiguous structures with different muscular composition and disposition: the
vestibule (V), which is adjacent to the tricuspid valve, and the pouch-like recess
(R), which is adjacent to the inferior venae cava orifice. Whether the activation
front of common atrial flutter (AFT) is preferentially conducted through one or
both structures is unknown.
Methods: We prospectively studied 23 consecutive patients with AFT. Entrain-
ment was performed by pacing from the V, the R and the VR junction with a
cycle length (CL) 10-30 ms shorter than the AFT CL in all of them. The differ-
ence between the first post pacing interval (PPI) and the AFT CL was calcu-
lated. Proper mapping catheter positioning in each site was demonstrated by
a non-fluoroscopic 3-D navegation system (localisa;) in all patients. In addi-
tion, validation of the VR junction was performed by right atrium angiography
while the mapping catheter was positioned in this specific site. Linear radiofre-
quency application by a 4-mm tip catheter was initiated in the structure showing
a shorter PPI. Radiofrequency (RF) application was stopped and the PPI deter-
mination protocol repeated whenever a significant AFT CL prolongation (>20
ms) was observed.
Results: The stimulation protocol could not be terminated in 8 patients (re-
current induction of atrial fibrillation, AFT termination, etc). No significant PPI
differences across the CTI were found in 4 patients. No AFT CL prolongation
during RF application was observed in none of these 4 patients, who required
complete CTI RF application for AFT termination. AFT termination (4 patients)
or CL prolongation (7 patients) was observed in the 11 remaining patients, in
whom RF application was initiated at the segment with the shortest PPI (6 V,
5R). After AFT CL prolongation previous significant differences between AFT
CL and PPI were absent in these structures in all the patients. RF application
in these structures sites terminated the AFT.
Conclusion: Conduction through the CTI during common AFL is not homoge-
nous in most patients, who may have a segment of preferential impulse con-
duction.

P2092 Echocardiographic predictors of non-valvular atrial
fibrillation

C. David 1, A. Almeida 2, P. Marques 2, E I. Oliveira 2, S. Rodrigues 2, M
C. Vagueiro 2. 1Hospital de Santa Maria, Cardiology Dept, Lisboa, Portugal;
2Hospital de Santa Maria, Cardiology, Lisboa, Portugal

Background: In patients (pts) with atrial fibrillation (AF) structural heart dis-
ease is frequently present, however, some abnormalities may result from AF
itself. Limited data exist about echocardiographic precursors of AF.
Aim: To detect echocardiographic predictors of AF in patients (pts) in sinus
rhythm.
Methods and Results: Pts submitted to multiple (≥2) echocardiograms
(ECOs) in our institution, between 1999 and 2002, were selected. Pts with
congenital or valvular heart disease were excluded. Echocardiographic param-
eters, obtained at the time of the first ECO, were evaluated in order to assess
the association to late AF.
693 pts (49% men; mean 58,1±11.2 years; range 25-83 years) were included.
These pts have done 1687 ECOS (mean 2.4 ECOs/pt; range 2-7), over a mean
period of 26± 9 months.
Forty-two pts (6.1%) developed AF. At the time of the basal ECO, this group was
older (64.7 vs 57.7 years, p<0.001), had male predominance (74% vs 47%,
p<0.001, AF hazard ratio (HR) for males =3.2) and more frequent regional wall
motion abnormalities (14% vs 4%, p<0.05, HR 2.9), when compared with the
group of pts maintaining sinus rhythm. LV global systolic function (shortening
fraction =35±9 vs 37±9%, ns; ejection fraction =64±17 vs 65±16%, ns), wall
tickness (septum 10,6±2,7 vs 10,4±2,5 mm, ns; posterior wall 10,5±2,8 vs
10,3±2,5 mm, ns) and left heart chambers dimensions (parasternal mean di-
ameter: left atrium (LA) =37 vs 39 mm, ns; LV 49 vs 50, ns) were similar, but, in
the first ECO with the pt in FA, LA dimensions were already increased (43 mm,
p<0.01). Pts with posterior AF had lower transmitral E wave and lower E/A ratio
in the basal ECO (E/A 1.03 vs 1.25, p<0.001, E<A HR=2.2; deceleration time
222 vs 235 ms, ns).
Conclusions: In pts without valvular heart disease, the presence of LV relax-
ation abnormality and regional wall motion abnormalities were associated with
a higher risk of AF, before the occurrence of left atrium or LV dilatation and of
LV global systolic impairment.

MANAGEMENT OF ATRIAL FIBRILLATION

P2093 Multisite atrial pacing to facilitate pulmonary veins
isolation

C. Tondo, M. Mantica, A. Lo Cascio, A. Lucchina, M. Wild. St. Ambrogio’s
Clinical Institute, Arrhythmia Unit, Milan, Italy

Connections between the left atrium (LA)and the pulmonary veins
(PVs)constitutes a complex fiber network. Target of catheter ablation (CA) is
to abolish the electrical activity around the PVs’ ostia as to achieve effective
PVs disconnection in paroxysmal atrial fibrillation (AF). The aim of the study
was to investigate whether pacing at multiple atrial sites could facilitate identifi-
cation of multiple connections between LA and PVs and, thus guiding segmen-
tal ablation of PVs’ostia at specific sites.Methods: Fifteen patients(13 males,
mean age 51±9 years)with drug-refractory AF entered the study. Complete
PVs isolation was achieved by conventional or irrigated tip electrode catheter in
42 PVs:15 left superior PVs(LSPV);12 left inferior PVs(LIPV);15 right superior
PVs(RSPV). Recording of local electrical activity around the ostia was obtained
by positioning a loop-shaped decapolar catheter; the LA-PV activation pattern
for LSPV and LIPV was evaluated during pacing from distal coronary sionus
(dCS), right atrial appendage (RAA), and interatrial septum (IAS); for RSPV
from paroximal CS;RAA and IAS. Results: The LA-PV pattern of activation for
LSPV was better defined during dCS pacing as compared to RAA and IAS (12
vs 3, p<0.05; 11 vs 4, p<0.05, respectively), while no significant difference
was detected among the three pacing sites for LIPV and RSPV. In 9/15 LSPV
(60%) and in 8/15 RSPV (53%)the sequence of activation of local PV elec-
trograms was the same regardless the pacing site, suggesting a single, broad
connecting fascicle mostly located at the antero-superior aspect of the ostium.
This scenario was documented only in 3/12 (25%)LIPV, indicating the presence
of multiple connecting fibers with more complex orientation in this vein.A mean
number of 5 radiofrequency current (RF) applications (range 2-8) aiming at
30%-50% of ostium’s circumference was required to isolate LSPV and RSPV,
which showed a single activation sequence of electrograms.A mean number
of 17 RF applications (range 15-22) aiming at nearly 90% of PV’s ostium was
necessary for LIPV, supporting the hypothesis of a complex fiber network. Con-
clusions: Multisite atrial pacing can identify a single, broad connecting fiber be-
tween LA and PV in most of LSPV and RSPV, encompassing nearly 50% of the
ostium’s circumference. A more complex fiber network is often documented in
LIPV, requiring a more extensive CA aimed at about 90% of the ostium.
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P2094 Can the pulmonary vein ostium be accurately defined
by biplane angiography?

U. Krumsdorf, S. Ernst, F. Ouyang, D. Bänsch, P. Falk, A. Schaumann,
M. Antz, KH. Kuck. St. Georg General Hospital, 2. Med. Department,
Hamburg, Germany

Radiofrequency (RF) ablation at the ostium of the pulmonary veins (PV) may
isolate drug-refractory atrial fibrillation. However, there is still little information
on the association of the ostial diameter of the PV and AF. The purpose of
this study was to investigate morphology and changes of all PV ostia pre-and
post-ablation.
In 75 pts (f 19, m 56; mean 54 ± 7 years) with recurrent AF after primary
catheter ablation aiming at selective PV isolation, a second or third procedure
was attempted. A contrast dye injection into all PVs was performed to enable a
biplane assessment of the ostial PV diameter pre- & post-ablation in compar-
ison to the previous procedure. Moreover, a classification into different ostium
types was made: type A: clear delineated ostium (OS); type B: only unilateral
clear delineatable OS; type C: funnel-shaped OS without clear OS, type D:
common OS of both superior and inferior PVs.
Type A was found in 34% (24/71) in the right superior PV (RSPV), in the left
superior PV (LSPV) in 21% (15/71), in the right inferior (RIPV) in 26% (14/53)
and in the left inferior PV (LIPV) in 30% (16/53) (n.s.). Type B occurred in 52%
(37/71) in the RSPV, in 65% (46/71) in the LSPV and in 57% (30/53) in the RIPV
and in the LIPV (n.s.). Type C was demonstrated in the RSPV in 9% (6/71), in
the LSPV in 6% (4/71), in the RIPV in 9% (5/53) and in the LIPV in 9% (5/53)
(n.s.). Type D was detected with the same incidence of 9% in the left and right
PVs (n.s.). On the other hand the most common type of all PVs was Type B
(p < 0.01). In comparison to the previous procedure the mean diameter of the
RSPV was reduced from 18 ± 2 mm to 17 ± 3 mm, the diameter of the RIPV
from 15 ± 3 mm to 14 ± 3 mm, the diameter of the LSPV from 18 ± 3 mm to
17 ± 3 mm and the diameter of LIPV from 17 ± 5 mm to 16 ± 4 mm (ns). The
number of necessary RFC applications did not correlate with the ostium type.
Acute PV stenosis had been demonstrated in 7 pts, while chronic PV stenosis
developed during follow-up (after 7, 150 days) in 2 pts (8/9 pts< 70%, in one
85%).
Due to complex anatomy of the pulmonary veins, the PV ostium was clearly
determinable in 21-34% using biplane contrast angiography. In 99% of the pa-
tients ostial ablation did not induce significant changes in ostial PV diameters.

P2095 Analysis of ventricular rate before spontaneous
termination of paroxysmal atrial fibrillation

F. Lombardi, F. Colombo, F. Tundo, D. Tarricone, C. Fiorentini. Cardiologia,
Osp. S.Paolo, Univ.Milano, Dip.Medicina, Chirurgia e Odontoiatria, Milano,
Italy

In the electrophysiology laboratory, slowing and pseudoregularisation of atrial
activity often precede the spontaneous termination of paroxysmal atrial fibrilla-
tion (PAF) episodes. To evaluate whether such phenomenon might occur also
during clinical PAF episodes, we analysed the ventricular rate during the final
minutes of the arrhythmic episode, with the assumption that a less disorganised
acivity at atrial level could be reflected by a pseudoregularisation of ventricular
rate.
Methods: We studied 28 patients (67±10 years, 57% male) who presented,
during Holter recordings, 42 episodes of PAF lasting 212±33min. Amiodarone
or 1c anti-arrhythmic drugs were used in 12 subjects. For each episode, we
measured mean RR interval, standard deviation of RR intervals (SDNN) and
coefficient of variation (CV) during 5-minute periods corresponding to the be-
ginning, central and final part of the arrhythmic episode. Sinus rhythm periods
before and after PAF were also considered.
Results: Data in the Table are presented as mean ± SD. PAF episodes were
characterised, as expected, by a shorter mean RR interval and a greater RR
variability. However, when considering the 3 selected PAF periods, no reduction
in either SDNN or CV could be observed before PAF termination. This pattern
was also present in patients on antiarrhythmic treatment.

Mean RR interval, SDNN and CV

Sinus rhythm PAF, PAF, PAF, Sinus rhythm
before PAF initial period central period final period after PAF

RR interval (msec) 901±168 655±163 638±176 628±172 892±183
SDNN (msec) 75±61 142±42 132±48 131±54 65±37
CV% 8.5±6.7 12.3±11.9 10.7±10.5 11.6±11.1 7.3±4.3

Conclusions: Our data indicate that spontaneous recovery of sinus rhythm is
not preceded by slowing or psudoregolarisation of ventricular response. Thus,
the changes in atrial activity that occur before PAF termination do not seem
to have major effects on ventricular response. It is therefore unlikely that im-
provement in hemodynamic conditions and consequent changes in autonomic
activity might play a major role in facilitating arrhythmia termination.

P2096 Fatal and non-fatal complications in chronic
permanent atrial fibrillation in 18 months period of
observation. Dependency on different drug
combinations

OV. Soloviov 1, EL. Onouchina 1 , D. Efremov 2, OV. Mochalova 1,
MV. Cherstvova 2, IY. Gmyzin 1, IV. Grishyna 1. 1Kirov State Medical Academy
(KGMA), Internal Diseases, Kirov, Russian Federation; 2KGMA, Cardiology,
Kirov, Russian Federation

Drug therapy for chronic atrial fibrillation (CAF) as an alternative to cardiover-
sion is still a problem for discussion.
Purpose of the study is to evaluate the frequency of complications and mortal-
ity in pts with CAF with different therapeutic combinations for heart failure.
Methods: 74 pts with CAF were included in the study and then observed for
18 months. 50 male (64%) and 24 female (36%). Mean age 62+18,38 yr. Mean
duration of CAF 113+134,35 yr (from 18 to 204 months). Diagnoses were CAD
with arterial hypertension in 44 pts (59.5%), rheumatic heart disease in 13 pts
(17.5%), arterial hypertension in 6 pts (8.1%), CAD in 5 (6.8%), cardiomyopathy
in 6 pts (8.1%). All the pts had heart failure at the beginning of the study: 10
pts (13.5%) with the 1st functional class; 33 pts (44.6%) with the 2nd class; 31
pts (41.9%) with the 3d class. Thromboembolic prophylaxis with Warfarin was
done in all cases. Patients were randomly divided into three groups of different
medical combinations. Group 1 is 27 pts, who were given Digoxin, Metoprolol,
and Enalapril. Group 2 is 24 pts on Metoprolol and Enalapril. Group 3 is 23 pts
on Digoxin and Enalapril. Doses of the drugs were selected according to the
heart rate and adequate BP control.
Results: Total amount of serious complications was: 15% in group 1; 21% in
group 2; 39% in group 3. Stoke was the most frequent complication. Worsening
of heart failure was observed in group 3 only; mortality also was higher in group
3 (8 pts, 35%), and was significantly higher then in group 1 (p=0.01). Most
frequent causes of death were stroke (the most frequent reason in all groups),
fatal arrhythmia, and worsening of heart failure.
Conclusions: Fatal complications were mostly observed in patients, who re-
ceived combination of Digoxin and Enalapril. Few fatal and nonfatal complica-
tions were observed in patients, who received combination of Digoxin, Meto-
prolol, and Enalapril, so it can be recommended for the chronic use in patients
with CAF.

P2097 Steroids and verapamil but not allopurinol are
effective in preventing late extension of
radiofrequency lesions: implications for the
characterization of delayed effects of radiofrequency
ablation

G. Fenelon 1, O. Mora 2, M. Franco 1, E. Katchburian 1, A. De Paola 2. 1Paulista
School of Medicine, Cardiology, São Paulo, Brazil; 2Paulista School of
Medicine, Cardiology Dept., Sao Paulo, Brazil

Background: Delayed effects of radiofrequency (RF) ablation may occur, par-
ticularly as late AV block, but their mechanisms are unknown.
Aim: Lesion extension beyond the area of acute necrosis may be involved in
the genesis of delayed RF effects. We explored the impact of anti-inflammatory
and antioxidant drugs on the healing of 41 RF lesions (70°C, 60 sec) created
on the right ventricular endocardium of 31 dogs.
Methods: Lesion size, histological and ultrastructural (US) characteristics in
3 zones extending from the visible lesion border, namely, A (0-3 mm); B (3-6
mm) and C (6-9 mm), were assessed acutely (n=7), and at follow-up (30 days)
in controls (n=7); dogs (n=7) receiving combined therapy with allopurinol (400
mg po 24 and 2 hours before RF); verapamil (200 µg/kg iv 15 min before and
after RF); hydrocortisone (10 mg/kg iv after RF) and prednisone (20 mg po
for 29 days); dogs (n=3) receiving allopurinol plus verapamil; dogs receiving
(n=3) hydrocortisone and prednisone; and dogs receiving verapamil (n=2) or
allopurinol (n=2).
Results: Lesion size was similar in all groups, but decreased scar formation
was noted in steroids-treated groups. Acutely and at follow-up, significant US
abnormalities of the plasma membrane, intercalated discs, mitochondria, sar-
comeres and nuclei occurred in zones A and B. Chronic lesions exhibited col-
lagen proliferation either as strands or small foci of fibrils. Zone C was virtually
normal in all groups. In zone A, the extent of US injury and collagen prolifera-
tion was less in dogs receiving combined therapy compared to groups receiving
steroids and verapamil alone. Zone B was normal in the combined treatment
group only. In dogs receiving allopurinol alone, US damage was much greater
than the other treated groups and similar to controls.
Conclusion: The US injury surrounding acute RF lesions does not resolve over
time. Steroids and verapamil are equally effective in limiting US damage sur-
rounding chronic RF lesions and combination therapy with these drugs seems
to afford additional protection. Allopurinol, however, is ineffective. Progression
of an inflammatory process and cytosolic calcium overload, but not generation
of reactive oxygen intermediates, may play a role in the genesis of delayed
RF-induced damage to the myocardium.
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P2098 Spontaneous onset of atrial fibrillation from the
pulmonary vein muscolature: high-resolution
activation mapping with a basket catheter

M. Tritto 1, R. De Ponti 2, G. Spadacini 1 , R. Marazzi 2 , P. Moretti 1 ,
M. Lanzotti 2 , N. Podimani 2 , JA. Salerno-Uriarte 2 . 1University of Insubria -
Varese, Cardiology Dept. "Mater Domini", Castellanza, Italy; 2Fond. Macchi,
University of Insubria, Dept. Cardiovasc. Sci., H Circolo, Varese, Italy

The pulmonary vein (PV) musculature is the major source of ectopies initiat-
ing atrial fibrillation (AF). However, high-resolution (HR) PV activation mapping
during the spontaneous onset of AF is not well-described.
Methods: During 24/52 PV electrical isolation procedures performed in 44 pts
(34 m, age 56±8 yrs), 96 AF spontaneous onsets (range 1-15 episode/pt) were
mapped with a 64-pole basket catheter (Constellation 31 mm, Boston Scien-
tific) positioned within the culprit PV. HR PV mapping was performed combining
the electrodes to obtain 3 series (distal, mid, proximal; 6 mm distance between
cross-sections) of 8 circumferential bipoles. The selected proximal series of
electrodes was that placed at the angiographically defined PV ostium.
Results: AF initiated from 30 PVs (11 left superior, 11 left inferior, 7 right supe-
rior, 1 right inferior) with a coupling interval of the earliest PV deflection (EPVD)
of 222±88 ms and a PV to left atrial activation delay of 125±55 ms. These
intervals did not differ from those measured with PV ectopies not initiating AF
(220±84 ms and 116±62 ms, respectively; p: ns). Over the cross-sectional
plane, the EPVD was recorded at the superior, inferior, anterior, or posterior
segments of the PV in 40%, 49%, 2%, and 8% of the cases, respectively. Lon-
gitudinally, EPVD occurred in the distal, mid, or proximal cross-sections in 45%,
24%, and 31%, respectively. Mean PV activation cycle length at the AF onset
(first 5 beats) was 135±33 ms (range 104-234 ms). Fractionated electrograms
associated with marked conduction delay and complex activation patterns were
recorded in 77% of the culprit PVs at the AF onset, in the distal (19%), mid
(51%), or proximal (30%) cross-sections. In 63% of the cases, the sites of
EPVD and electrogram fragmentation were coincident.
Conclusions: AF episodes are initiated by repetitive, rapid PV discharges,
mostly originating from sites with a more complex fiber architecture. In the ma-
jority of the cases, activation wavefront degeneration occurs within the vein
itself, supporting the hypothesis that PV musculature might represent also the
substrate for AF initiation.

P2099 Spontaneus versus post-ablation related conversion
rate to sinus rhythm after different cardiosurgical
procedures

M. Knaut, S. M. Tugtekin, K. Matschke. Heart Center Dresden Univ. Hospital,
Dept. of Cardiac Surgery, Dresden, Germany

Purpose: Microwave ablation (MW) has been established as an efficient and
absolut safe procedure for the treatment of permanent atrial fibrillation (pAF) to
restore sinus rhythm in patients with the need of further concomitant cardiosur-
gical therapy.
We performed a retrospective study comparing the follow-up of patients with
pAF and cardiosurgical procedures alone with patients receiving MW as a con-
comitant procedure to a cardiosurgical intervention.
Methods: Group A included 62 patients, age 72 ± 9 years, ejection fraction
25 - 74%, left atrial diameter 53 ± 9 mm suffering from mitral valve disease
(MVD), coronary artery disease (CAD) or aortic valve disease (AVD) with pAF
documented for 6.9 ± 5.5 years. Cardiosurgical therapy included mitral valve
interventions, CABG or biological aortic valve replacement. Group B included
88 patients, age 67 ± 4 years, ejection fraction 26 - 76%, left atrial diameter 52
± 6 mm with documented pAF for 6.4 ± 4 years suffering from MVD, CAD or
AVD. The mean additional ablation time was 13 min.
Results: See table. There were no ablation related complications. The survival
rate in group A was 94.2% and in group B 98%.

Nr. of patients SR (%)

Group A 62
MVD 11 6
CAD 35 9
AVD 16 5

Group B 88
MVD 49 62
CAD 26 72
AVD 8 83

Conclusions: Our results illustrate high effectiveness of MW to restore sinus
rhythm in patients with pAF and different concomitant cardiosurgical proce-
dures independently from the nature of cardiac disease in comparison to iso-
lated cardiosurgical procedures. As a consequence of this study we have ex-
tended this approach to most patients with pAF and cardiosurgical disease.

P2100 Comparison of multielectrode and electroanatomical
mapping of conduction over the right atrial istmhus
during radiofrequency ablation of type I atrial flutter

N. Araujo, J. Atie, W. Maciel, E. Andrea, S. Martelo, L. Siqueira, C.F. Munhoz,
LG. Belo. Sao Vicente Clinic, Electrophysiology, Rio de Janeiro, Brazil

Background: Achievement of bi-directional conduction block (BCB) over the
right atrial isthmus is the endpoint for Type I Atrial Flutter Ablations. Vari-
ous methods have been used to map conduction over the isthmus. The most
accepted one seems to be placement of multielectrode reference catheters.
Electroanatomical mapping (CARTO) is a new and effective method for map-
ping isthmus’ conduction, which has been demonstrated to decrease the fluo-
roscopy time of the procedure. However, it has not been established whether
there is agreement concerning the findings of the two methods.
Objective: To investigate the degree of concordance between assessing isth-
mus conduction using conventional (multielectrode) and CARTO mapping.
Methods: We studied 25 male patients with type I atrial flutter, mean age 58,8
years old (42-80). Nine had been previously submitted to an unsuccessful at-
tempt of RF conventional ablation. In each patient we obtained both multielec-
trode and electroanatomical maps of the right atrial activation during CS pacing
and right inferior wall pacing. This was performed before ablation and after con-
struction of each linear lesion.
Results: BCB detected by both methods was obtained in 19 patients. In 2 pa-
tients both methods revealed absence of block despite many attempts of RF
ablation. In 4 patients conventional mapping did identify the presence of con-
duction block and the electroanatomical maps did not. In 3 of these 4 patients,
CARTO revealed very slow isthmus conduction. In one patient there was a lo-
calized conduction gap.
Conclusions: Electroanatomical and conventional mapping of conduction over
the right atrial isthmus with multielectrode reference catheters were concordant
in 84% of the patients studied. Probably, the multielectrode mapping was un-
able to detect slow conduction over the isthmus or localized gaps. False diag-
nosis of bidirectional isthmus conduction block may explain some of the clinical
recurrences observed after conventional atrial flutter ablations.

P2101 Ischaemic complication associated with pulmonary
vein ablation in a prospective multicentre study

T. Risius 1, S. Willems 1, S. Spitzer 2, E. Vester 3, C. Schmitt 4, J. Schwab 5,
T. Lewalter 5 , B. Luederitz 5 on behalf of The BITMAP Investigators.
1University Hospital Hamburg-Eppendorf, Dept. of Cardiology, Hamburg,
Germany; 2Dresden Heart Center, Dresden, Germany; 3Evangelical Hospital
Duesseldorf, Dept. of Cardiology, Duesseldorf, Germany; 4German Heart
Center Munich, Munich, Germany; 5University of Bonn, Dept. of Cardiology,
Bonn, Germany

The BITMAP Study (Breakthrough and Isolation Trial: Mapping and Ablation of
Pulmonary Veins) investigated the safety and efficacy of a new catheter with
circumferential mapping and ablation electrodes for pulmonary vein ablation.
We report the occurrence of transient ST-Segment-Elevation during catheter
placement in the left atrium (LA) and superior pulmonary veins (PV) in this
prospective multi-center study.
Methods: 40 patients (57±10 years) with recurrent PAF were prospectively in-
cluded. RFC ablation supported by the 4F REVELATION Helix; microcatheter
(Cardima Inc., USA) with 8 distal electrodes for bipolar mapping and ablation
targeted a total number of 3±1 PV per pt. At the ostial region RFC was ap-
plied (max. power 30 W, 45-50°C) with a maximum of 4 RFC per electrode.
Continuous ECG-Monitoring was performed and all patients were adequately
anticoagulated (ACT>250).
Results: We recorded the occurrence of ST-Segment-Elevation >0.2mV and
left thoracic pain in 5 out of 40 patients from three centers after successful
transseptal puncture during LA- or PV-Mapping. The symptoms and the ECG
changes started abruptly and lasted for 5±4 min. Pericardial effusion was im-
mediately excluded by echocardiography in all cases. Coronary angiograms
were performed in three patients with the longest episodes, no thrombotic ma-
terial or air emboli were present. The symptoms and the ECG-changes re-
solved completely in all patients.
Conclusions: In this prospective multi-center trial we reported the phe-
nomenon of transient ST-Segment-Elevation during LA- and PV-Mapping. No
cardiovascular or cerebral damages were observed during procedure and
follow-up. Although the mechanism is still unclear, vasospasm due to auto-
nomic dysregulation seems to contribute to this occurrence, because no evi-
dence for air embolism or embolic material was present.
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P2102 Left atrial substrate modification to cure atrial
fibrillation: a prospective study on the efficiency of
linear and circular non-isolating lesion lines

H. Kottkamp, J. Li, CH. Piorkowski, P. Schirdewahn, A. Dorszewski, U. Wetzel,
E. Grebe, G. Hindricks. Heart Center Leipzig, Electrophysiology, Leipzig,
Germany

The results of intraoperative ablation of atrial fibrillation (AF) using left atrial
linear lesions for substrate modification without pulmonary vein (PV) isolation
have demonstrated a high efficiency as curative treatment of AF during long-
term follow-up. The aim of the present study was the percutaneous application
of left atrial linear lesions for substrate modification.
In 65 pts. (39 male; mean age, 53±18 years) with paroxysmal AF for 7±6 years,
linear lesions were placed between the right and left PVs and from the left PVs
to the mitral annulus guided by the electromagnetic mapping system (Carto).
In addition, circular lesions were placed around the left and right PVs, respec-
tively. Pacing inside the circular lesions after ablation tested whether the PVs
were completely isolated by the circular lesions. Temperature-guided energy
applications were placed with an 8-mm tip electrode (60 °C, 60 watts). Follow-
up was performed using serial continuous 7-days-ECGs. The mean procedure
times and fluoroscopy times measured 136±29 min. and 26±9 min., respec-
tively. A complete isolation of the right and left PVs was achieved after abla-
tion in 2/65 pts. (3%). Within the first 10 postablation days, recurrent episodes
of AF or atypical left atrial flutter were documented in 61% of the pts, and
39% demonstrated stable sinus rhythm directly after ablation. Within the first 3
months, however, 66% of the patients were completely free from AF episodes.
For the whole group, analysis of serial digital Holter recordings showed a signif-
icant reduction of AF episodes: Pre-ablation 39 hours AF of 152 hours analysed
per patient, immediately post ablation 32 h AF of 153 h analysed, at 3 months
11 h AF of 146 h analysed, and at 6 months 7 h AF of 159 h analysed. No PV
stenosis was observed in this study.
Conclusions: Circular lesions around the PVs at the atrial level did not com-
pletely isolate the PVs using our method, i.e. the lesion lines were nontrans-
mural and/or noncontiguous at some sites. Nevertheless, about 70% of the pts.
developed stable sinus rhythm during the first 3 postablation months indicating
that the methods of the present study modify the substrate rather than isolate
the trigger of AF.

P2103 Hybrid therapy based on radiofrequency catheter
ablation combined with pharmacological treatment in
patients with refractory atrial fibrillation

V. Ducceschi 1, M. Santoro 1, R. Citro 1, A. Langella 2, G. Gregorio 1. 1San
Luca Hospital, Department of Cardiology, Vallo della Lucania, Italy; 2Pellegrini
Hospital, Cardiology, Naples, Italy

Aim of the study was to evaluate the absolute efficacy of right atrium arrhythmo-
genic substrate ablation in patients with refractory atrial fibrillation (AF) and to
test its adjunctive positive effect to previously Ineffective antiarrhythmic agents
(AA).
Methods: 30 consecutive patients (15 m and 15 F, mean age 59.7 years, range
42 – 78 years) with frequent episodes of paroxysmal (24 pts) or persistent (6
pts) AF referred to our EP Lab to undergo radiofrequency catheter ablation
(RFCA) were enrolled. Primary AF pts were considered those in whom AF was
the only inducible arrhythmia or was already present at the beginning of the pro-
cedure. Such pts underwent right atrial compartmentalization (cavo – tricuspid
isthmus bidirectional block, intercaval and septal linear lesion). Secondary AF
pts were considered those in whom atrioventricular nodal reentrant tachycar-
dia (AVNRT, 4/30 pts), atrial flutter (9/30 pts) or atrial ectopic tachycardia (2/30
pts) were also inducible. In these patients, the substrate responsible for the
associated arrhythmia was chosen as the target of RFCA.
Results: After a mean follow up of 13.6 months (range 2 – 28 months), 14 pts
(46.6%) were free of arrhythmia recurrence. Among them, 7 pts (23%) did not
require any AA, while the remaining 7 pts remained asymptomatic with class
III AA. The success rate, however, increased to 63% (19 out of 30 pts) if we
include 5 more patients (3 under AA regimen) who exhibited only an isolated
AF recurrence and therefore declared to be greatly satisfied of the final result.
No complication occurred.
Conclusions: Hybrid therapy based on right atrium arrhythmogenic substrate
RFCA associated with class III AA administration may represent a valid op-
tion alternative to the left atrium approach in patients with drug refractory AF.
Despite a lower success rate, the procedure is definitely safer and requires a
lesser exploitment of hospital sources.

ATRIAL FIBRILLATION: MECHANISMS AND
MANAGEMENT II

P2104 Effects of a new class III antiarrhythmic drug nibentan
in a canine model of spontaneous atrial fibrillation

V.V. Fedorov, G.G. Beloshapko, A.V. Yushmanova, O. F. Sharifov,
L.V. Rosenshtraukh. Cardiology Research Centre, Laboratory of Heart
Electrophysiology, Moscow, Russian Federation

Introduction: Nibentan, a new class III antiarrhythmic drug, blocks both de-
layed rectifier IK and muscarinic IK.ACh potassium currents. High efficacy of
nibentan for treatment of paroxysmal and chronic atrial fibrillation (AF) (more
than 80%) has been demonstrated by recent clinical studies. However, the
mechanism of antiarrhythmic efficiency of nibentan is unknown. The purpose of
this study was to investigate the mechanism of nibentan efficacy using a canine
model of cholinergic-mediated AF.
Methods: AF was induced in 6 anesthetized open-chest dogs by perfusion into
the sinus node artery (SNA) with normal Tyrode’s solution containing acetyl-
choline (ACh; 9 ml/min)) without electrical stimulation of the atria. Pacing and
recording bipolar electrodes were sutured on the right atrium for measurements
of the atrial effective refractory period (AERP) and conduction velocity at basic
cycle lengths (CL) of 200 and 400 ms. Epicardial mapping of the right atrium
(112 unipolar electrodes) was used to evaluate activation during AF.
Results: AF was induced by perfusion with ACh (4±2 µM) into the SNA
in 100% (18/18, n=3 for each dog) of attempts. After intravenous adminis-
tration of nibentan (0.25 mg/kg/2min), ACh perfusion (4±2 µM) induced AF
in only 6% (1/18, n=3 for each dog) of attempts (p<0.001). Nibentan in-
creased the threshold for AF induction to 32±16 µM ACh (p<0.05). Nibentan
did not change conduction velocity, but increased AERP independent of rate
(CL200ms/CL400ms= +63±12%/+67±12%, p<0.01 for each CL). Effects of
nibentan were stable over 90 minutes without a continuous infusion. Primary
antiarrhythmic mechanism of nibentan in this model (14/17 cases, 82%) was
related to preventing atrial premature depolarizations (APDs) which triggering
reentrant arrhythmias. Secondary mechanism, in cases of APDs and reentrant
excitation (3/17 cases, 18%), was related to producing conduction block of
reentrant waves, leading to rapid arrhythmia cessation. These changes in ac-
tivation patterns can be accounted for by nibentan-induced increase of AERP
and wavelength for reentry (52±8%, p<0.01) at rapid atrial rate (CL200 ms).
Conclusion: . High efficacy of nibentan against spontaneous AF was associ-
ated with significant rate-independent increases in AERP and in wavelength,
and might be in part explained by blocking both IK and IK.ACh potassium cur-
rents.

P2105 Wavelet transform analysis of heart rate variability to
assess the autonomic changes associated with the
onset of paroxysmal atrial fibrillation

Y. Furukawa, H. Shimizu, K. Hiromoto, T. Kanemori, B. Tan, T. Iwasaki. Hyogo
college of medicine, Internal Medicine, Cardiovascular, Nishinomiya, Japan

Background: Previous study have suggested that paroxysmal atrial fibrillation
(PAF) originating from the pulmonary vein show atrial premature beat with P on
T phenomenon and vagal activation increases gradually before onset of PAF
in heart rate variability (HRV) using by fast Fourier transform analysis. How-
ever autonomic tone has dynamic change, there are limitations to evaluate its
changes used by FFT. This study was designed to evaluate change of auto-
nomic tone before onset of AF used by wavelet transform, which can provide a
reliable estimation of spectral variables during non-stationary phenomena.
Methods: We analyzed the changes in HRV preceding 48 episodes of PAF de-
tected on Holter monitoring. The R-R intervals during 10 minutes before onset
of paroxsmal AF was analyzed by wavelet transform. Before 10minutes to 5
minutes onset of AF, HRV indices were calculated every 30 seconds and last 5
minutes, calculated every 10 seconds.

Variation of HF before onset of PAF.

Results: There were 26 P on
T phenomena in 48 episodes.
In patients with P on T a
significant linear increasing in
high frequency components
(HF, 0.15-0.4 Hz) was
observed during 3 minutes
before onset of PAF (P =
0.003). On the other hand low
frequency components (LF,
0.04-0.15 Hz) and HF ratio
was significant change both
group just before onset of
AF. But it was not significant
between 2 groups.

Conclusion: It seems that mechanism of AF initiation related primary increase
in vagal tone followed by sudden increase of sympathetic tone just before
onset of AF with P on T phenomenon.
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P2106 Do patients with recurrent atrial fibrillation benefit
from right atrial multilinear ablation?

C. Perings, S. Dierkes, MG. Hennersdorf, BE. Strauer.
Heinrich-Heine-University, Cardiology Dept, Düssseldorf, Germany

Background: A new approach for treating paroxysmal atrial fibrillation is right-
atrial compartmentalization using radiofrequency catheter ablation. This study
investigated the long-term follow-up of patients treated with this new method.
Patients and methods: 37 patients with symptomatic paroxysmal atrial fibrilla-
tion refractory to antiarrhythmic drugs were enrolled in this prospective study
irrespective of their underlying heart disease. All patients underwent radiofre-
quency catheter ablation including right-atrial compartmentalization and abla-
tion of the right atrial isthmus region. 12 patients suffered from coronary heart
disease and 5 from myocarditis in the past, 8 had left-ventricular hypertrophy (6
patients due to systemic arterial hypertension, 2 patients due to hypertrophic
cardiomyopathy), 2 had dilated cardiomyopathy, 2 had mitral valve prolapse
and 8 patients were classified as having "lone atrial fibrillation".
Results: During a mean follow-up period of 2.4 years, 22% of patients were
free from relapse, while 78% suffered at least from one relapsing episode of
atrial fibrillation. According to the underlying heart disease, patients with "lone
atrial fibrillation" and left-ventricular hypertrophy (37% vs. 50% without relapse)
appeared to benefit in particular compared to patients with coronary heart dis-
ease (8%). In the group of patients suffering a relapse of paroxysmal atrial fib-
rillation, the mean time of duration of an arrhythmic episode decreased signif-
icantly from 10.9 to 2.4 hours under continued administering of antiarrhythmic
drugs (p=0.01), as did the number of episodes from 2.3 to 1.9 per week.
Conclusions: Right-atrial radiofrequency catheter ablation is a new approach
for treating paroxysmal atrial fibrillation. Despite the high rate of clinical relapse
(78%), there is evidence that responsiveness to antiarrhythmic drugs improves
following ablation. Right-atrial compartmentalization should not be seen as a
causal therapy approach but, rather, as a form of hybrid therapy, i.e. ablative
electrophysiological modulation and consecutive antiarrhythmic drug therapy.

P2107 Clinical impact of radiofrequency catheter ablation in
focal atrial fibrillation

N. Perez Castellano, J. Villacastin, J. Moreno, MJ. Garcia Torrent,
MC. Moreno, R. Morales, L. Alvarez, C. Macaya. H. Clínico San Carlos,
Instituto Cardiovascular, U. Arritmias, Madrid, Spain

The clinical impact of radiofrequency catheter ablation (RCA) in focal atrial fib-
rillation (AF) is not well defined.
Methods: Patients with focal AF who underwent a RCA in our institution were
requested to fulfill a modified Brignole AF symptom checklist at baseline and
6 months after the last RCA procedure. This test quantifies from 0 (never) to
10 (always) several symptoms associated with AF. Additionally, the NYHA func-
tional class and the number of AF-related unscheduled visits in the previous 6
months were also recorded.
Results: Twenty-two consecutive patients aged 48 ± 14 years with drug-
refractory AF who had completed the follow-up were the study population. AF
was paroxysmal in 16 patients (13 of them had daily recurrences), and persis-
tent in 6 patients (27%). Spontaneous or induced ectopic activity was used to
select the target for ablation. A mean of 1.7 ± 0.9 potential triggers were ablated
per procedure. Empirical isolation of the 4 pulmonary veins was performed only
in 2 patients. In case of AF recurrences the procedure was repeated. Fifteen,
6 and 1 patients underwent 1, 2 and 3 ablation procedures respectively. The
changes in the symptom status are presented in the Table. The mean number
of AF-related unscheduled visits was 4.0 ± 5.4 before RCA and 0.2 ± 0.7 after
RCA (p<0.01). Fourteen patients (64%) did not require any antiarrhythmic drug
after RCA.
Changes in symptom status

Baseline, mean After ablation, mean Rsquare A B

Palpitations 6.9 (3.1) 1.0 (1.3) 0.85 0 (NS) -1.02 (0.1)
Symptoms on effort 5.2 (4.2) 0.4 (0.9) 0.95 0 (NS) -0.91 (0.05)
Symptoms at rest 2.2 (3.5) 0.1 (0.2)
NYHA class 1.7 (0.8) 1.2 (0.4) 0.76 0.8 (0.19) -0.79 (0.1)

R square, correlation coefficient between the symptom status at baseline and the change after
RCA. A and B, parameters of the linear regression equation (Change in symptom status = A +
B·Symptom at baseline). Standard errors of the estimates are presented between parenthesis.
All p values are < 0.01 unless otherwise specified.

Conclusions: RCA produces a noteworthy symptomatic improvement in pa-
tients with drug-refractory focal AF. The magnitude of this improvement is highly
correlated with the symptom severity at baseline.

P2108 Activation of inflammation after direct current
cardioversion atrial fibrillation

J. Gajek, D. Zysko. Medical University of Wroclaw, Department of Cardiology,
Wroclaw, Poland

Background: The restoration of sinus rhythm in chronic atrial fibrillation is
associated with increased risk of embolic events. It is thought that this phe-
nomenon is a consequence of decreased function of the left atrial appendage
function compared with the precardioversion state. The injury of the skin, fatty
tissue and skeletal muscles as a current-related tissue damage may lead to
activation of the inflammatory status which also may predispose to embolic
events. C-reactive protein is a marker of inflammation.
The aim of the study was to assess the influence of direct current external
cardioversion (DCC) of the chronic atrial fibrillation on the serum concentration
of C-reactive protein.
Material and methods: The study group consisted of 17 patients, mean age
69,0 ± 10,3 years, mean height 162,0 ± 9,1 cm, mean weight 77,5 ± 13,6kg
(11 women and 6 men) with chronic atrial fibrillation. All patients were antico-
agulated with acenocumarol, no one had infectious disease, unstable angina
or recent myoracdial infarction, had undergone coronary angioplasty and sur-
gical procedure within the previous six month. The DCC was performed under
typical general anesthesia. Two patients had mitral stenosis, eight hypertension
with mild ventricular hypertrophy and seven stable coronary artery disease. The
serum concentration of C-reactive protein was measured before (CRP before)
and 24-hours after (CRP after) DCC.
Results are listed in table as median and mean ± SD: The serum concen-
tration of C-reactive protein 24 hours after DCC was significantly higher than
before this procedure (p<0,005). The ratio of CRP before and after negatively
correlate with the height (r=-0,62, p<0,05) and didn’t correlate with number and
total energy of the shocks or the patients weight and gender.

CRP before CRP after Number of Total energy
(mg%) (mg%) the shocks of shocks (J)

Median 3,17 6,6 1 200
Mean ± SD 5,4 ± 6,0 14,0 ± 24,3 1,6 ± 0,9 338 ± 239

Conclusions: 1. The electrical cardioversion lead to increase in serum con-
centration of C-reactive protein.
2. The activation of inflammation during DCC may predispose the patients to
the thrombophilic state and be in part responsible for increased risk of throm-
boembolic events after DCC.

P2109 Mapping and radiofrequency ablation of atrial
tachyarrhythmias in patients after atrial septal defect
repairment

S. Weyerbrock, J. Dong, B. Zrenner, J. Schreieck, MAE. Schneider,
I. Deisenhofer, M. Karch, C. Schmitt. German Heart Center Munich,
Cardiology/EP-Service, München, Germany

Introduction: It is well established that patients (pts) after atrial septal defect
(ASD) repairment are prone to develop atrial tachyarrhythmias. The objective
of this study was to analyze the mechanism of atrial tachyarrhythmias in pts
after ASD repairment.
Methods: Twenty-eight pts after ASD repairment (9 female, mean age 45
years), who were refered to our center between 1997-2002 for mapping and
ablation of their documented atrial tachyarrhythmias, were analyzed. Besides
conventional mapping techniques, electroanatomical mapping (Carto Biosense
Webster, n=5) or non-contact mapping (NCM, n=5) techniques were used.
Results: Out of 29 atrial tachyarrhythmias mapped, 21 (72%) were identified
as intraatrial reentrant tachycardia (IART), 8 (28%) ectopic atrial tachycardia
(EAT). Among 21 IARTs, 14 (67%) were isthmus-dependent atrial flutter, 7
(33%) were incisional scar related (n=5) or ASD patch related (n=2) atypical
atrial flutter. Out of 8 EATs, 5 (63%) originated from right atrial myocardium
adjacent to the ASD patch, 2 (25%) from the left upper pulmonary vein ostium
and the remaining one (12%) from the right midseptum. In total 26 (90%) out
of 29 mapped atrial tachyarrhythmias were successfully ablated. Of the IARTs,
all (100%)isthmus-dependent atrial flutter and 5 (71%) out of 7 atypical atrial
flutter were abolished by radiofrequency ablation. Seven (88%) out of 8 EATs
were successfully ablated.
Conclusions: 1) Isthmus-dependent atrial flutter is the main type of IARTs
which is the most common mechanism of atrial tachyarrhythmias in pts af-
ter ASD repairment. 2) Right atrial myocardium adjacent to the ASD patch is
the main source of EATs. 3) Atrial tachyarrhythmias are amenable to radiofre-
quency applications in most pts after ASD repairment.
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P2110 Evaluation of sinus and paced P-wave duration and
P-wave dispersion as predictors for developing atrial
fibrillation during pacemaker treatment in patients
with sick sinus syndrome

L. Kristensen, J.C. Nielsen, P.T. Mortensen, A.K. Pedersen, H.R. Andersen.
Skejby University Hospital, Cardiology, Århus N, Denmark

Aim: To prospectively evaluate the sinus P wave and the paced P wave dura-
tion and dispersion as electrocardiographic predictors for atrial fibrillation (AF)
during pacemaker treatment in sick sinus syndrome (SSS).
Methods and Results: Patients with SSS (n=109), mean age 72 ± 11 years,
69 female, 59 with brady-tachy syndrome (BTS), were included. From each
patient a 12-lead electrocardiogram (ECG) was recorded before pacemaker
implantation and during high right atrial (HRA) and septal right atrial (SRA)
pacing (70 + 100 bpm). The ECG’s were scanned into a computer and analyzed
on screen. The patients were treated with AAIR (n=52) or DDDR pacing. The
P wave duration was measured in each lead, mean P wave duration (p-mean)
and P wave dispersion (p-disp) were calculated. AF during follow-up (FU) was
defined as: AF in an ECG at or in between FU visits, an atrial high rate episode
≥ 220/min. for ≥ 5 min., atrial sensing with a rate of ≥ 170/min. in ≥ 5% of total
counted beats, mode-switching (MS) in ≥ 5% of total time or a MS episode of
≥ 5 min. in the pacemaker telemetry. The ECG parameters were correlated to
AF during FU. Mean FU was 1.5 ± 0.9 years.

Table 1

AF n no AF n

p-mean-sinus 107 ± 16 ms 58 105 ± 13 ms 47
p-disp-sinus 67 ± 22 ms 58 64 ± 18 ms 47
p-mean-HRA70 138 ± 19 ms 28 137 ± 20 ms 25
p-disp-HRA70 51 ± 23 ms 28 53 ± 24 ms 25
p-mean-HRA100 155 ± 24 ms 34 149 ± 29 ms 32
p-disp-HRA100 53 ± 27 ms 34 58 ± 28 ms 32
p-mean-SRA70 117 ± 16 ms 28 118 ± 20 ms 24
p-disp-SRA70 45 ± 20 ms 28 42 ± 18 ms 24
p-mean-SRA100 133 ± 25 ms 32 134 ± 16 ms 31
p-disp-SRA100 55 ± 29 ms 32 45 ± 22 ms 31

None of the ECG parameters did differ between patients with and without AF
during FU (table 1). Nor was there any difference between groups after cor-
rection for BTS and age. BTS was the strongest predictor for AF during FU
(p<0.001).
Conclusion: P wave duration and dispersion measured before pacemaker im-
plantation and during pacing were not predictive of AF in patients with SSS.

P2111 Prediction of early recurrence of atrial fibrillation in
patients with ischaemic heart disease

V. Barauskiene, J. Janenaite. Kaunas Medical University, Cardiology Institute,
Kaunas, Lithuania

Aim of Study: To create an algorithm for prediction of AF recurrence during
the first month after cardioversion.
Patients and Methods: Retrospective study of 294 pts. with ischemic heart
disease based AF and no treatment with class I and III antiarrhythmic drugs
was performed. High-accuracy binary logistic regression model for prediction
of early recurrence of AF was created using multivariate analysis. Logistic re-
gression was used to identify predictive factors. Significance of variables was
estimated by a backward stepwise method. Odds ratio (OR) and 90% confi-
dence intervals was estimated for each significant variable. The binary logistic
regression model for prediction of early recurrence of ischemic AF and estima-
tion of the probability of an event was based on the formula,

P(y = 1 | x1, ... xk) =
ez

(1 + ez)

where Z = b0 + b1x1 + ... + bk xk.
Results: Independent predictive variables in multivariate analysis were age
(p=0,01, OR=0,95), number episodes of AF (p<0,00, OR=1,18), ischemic mi-
tral valve incompetence and severity of mitral regurgitation in echocardio-
graphy (p=0,007, OR=1,52), left atrial supero-inferior dimension (p=0,001,
OR=1,16), pathology of the thyroid (p=0,017, OR=2,10), usage of beta-blockers
(p=0,063, OR=2,05), and method of cardioversion (p<0,00, OR=1,63). The op-
timal breakpoint that best separated high-risk from low-risk patients was 0,31.
Model sensitivity was 0,82, specificity 0,79, positive predictive value 0,68, neg-
ative predictive value – 0,89.
Conclusion: Easily available clinical, anamnestic and transthoracic echocar-
diographic data were used to create highly accurate prognostic model, allowing
prospective identification of patients at high risk to develop AF recurrence, in
whom preventive antiarrhythmic therapy is rationally justified.

P2112 Percutaneous left atrial appendage occlusion:
incidence of cerebral embolism after the procedure

H. Omran 1 , D. Hardung 2 , C. Hammerstingl 2 , H. Schmidt 2, T. Lewalter 2 ,
S. Kuntz-Hehner 2 , T. Sommer 3, B. Lüderitz 2 . 1University of Bonn, c/o Dr.
Omran, Cardiology, Bonn, Germany; 2University of Bonn, Dept. of Cardiology,
Bonn, Germany; 3University of Bonn, Dept. of Radiology, Bonn, Germany

Background: Patients with atrial fibrillation (AF) and contraindications to oral
anticoagulation are at high risk to develop cerebral thromboembolism. A new
percutaneous left atrial appendage occlusion system (PLAATOtm)has the po-
tential to decrease this risk. The aim of this prospective study was to determine
the incidence of cerebral embolism after implantation of the occlusion device
by means of serial cerebral magnetic resonance imaging (MRI).
Methods: 9 patients with persistent AF and dense spontaneous echo contrast
were included in the study. To evaluate peri-interventional thromboembolism,
cerebral MRI was performed 24 hours prior to the procedure, and after 48
hours, at 1 month, at 6 months and at 12 months after the implantation of the
device.
Results: In 6 out of 9 patients, former cerebral embolism was documented
before the implantation procedure. None of the patients presented clinical signs
of cerebral embolism during the evaluation period. Cerebral MRI examinations
carried out directly after the procedure and in the follow up period of 7.33 ± 5.85
months after implantation excluded the presence of new cerebral embolism in
all patients.
Conclusions: The acute implantation of a new percutaneous left atrial ap-
pendage occlusion system in patients with AF and dense spontaneous echo
contrast is not associated with acute cerebral embolism. Furthermore, long-
term follow up did reveal neither silent nor clinically apparent cerebral throm-
boembolism.

P2113 Amiodarone-induced atrial flutter with 1:1
atrioventricular nodal conduction

P. Aouate 1, N. Elbaz 2, J. Tonet 3, D. Raguin 3, D. Klug 4, JL. Dubois-Rande 2 ,
R. Frank 3. 1Laennec Hospital, Creil, France; 2Henri Mondor Hospital, Créteil,
France; 3Pitié-Salpêtrière Hospital, Paris, France; 4Lille Hospital, Lille, France

Introduction: Atrial flutter (Flu) with 1:1 atrioventricular (AV) nodal conduction
is a well-known complication of Vaughan-Williams class I antiarrhythmic drugs
(AAD). Because of its action on the AV node refractoriness and conduction
velocity, class III AAD are not expected to induce such a proarrhythmic effect.
Objective: The goal of this study was to report 7 patients (Pts) who presented
atrial Flu with 1:1 AV nodal conduction under oral amiodarone therapy. This
amiodarone side-effect has never been reported before. Methods: Seven Pts
(6 men), mean age 58 ± 14 years, were included from 1994 to 2001. Four Pts
had underlying heart disease: dilated cardiomyopathy in 2 Pts with 22% and
45% left ventricular ejection fraction (LVEF) and ischaemic heart disease in 2
Pts with 52% and 41% LVEF. No Pt had hyperthyroidism while 1:1 Flu occurred.
History of atrial Flu or atrial fibrillation was present in 4 Pts.
Results: The initial arrhythmia was 2:1 atrial Flu (n=4), 1:1 atrial Flu (n=2) and
atrial fibrillation (n=1). Preventive amiodarone therapy, 200 and 400 mg/day,
was running while 1:1 Flu occurred in 2 Pts. High oral dose of amiodarone
was given in 5 Pts, 9200 mg ± 2400 mg (range 7800 to 13200 mg) over 10 ±
4 days (range 7 to 17 days). One Pt was under carvedilol 13 mg/day. Symp-
toms included palpitations in 2 Pts, syncope (1 Pt), near-syncope (1 Pt)and
cardiogenic shock (1 Pt). Two Pts were free from symptoms. The atrial and
therefore ventricle cycle length during 1:1 Flu was 287 ± 33 ms (range 240
to 330 ms). The QRS complexes were large in 6 Pts (136 ± 35 ms, from 110
to 180 ms) with a V1 to V6 QS morphology in 3 Pts and a left bundle branch
block pattern in two. All Pts but 2 had normal QRS morphology and duration
during sinus rhythm or 2:1 Flu. Vagal stimulation, intravenous diltiazem, digoxin
or 5’-adenosine-triphosphate allowed the diagnosis of 1:1 Flu. Sympathetic ac-
tivation has been a triggering factor in 5 Pts. One Pt required an emergency
cardioversion while three others cardioversion was secondary to amiodarone
inefficacy for restoring sinus rhythm.
Conclusion: Despite its action on the AV node, amiodarone can induce 1:1
atrial Flu.
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P2114 Clinical value of left atrial appendage flow velocity for
prediction of long-term sinus rhythm maintenance in
patients with persistent atrial fibrillation

A. Navazio 1, E. Catellani 1, P. Montanari 2 , A. Piazza 1, D. Giberti 2 , A. Colli 1.
1Franchini Hospital, Dept. of Cardiology, Montecchio Emilia (RE), Italy;
2Franchini Hospital, Dept of Internal Medicine, Montecchio Emilia (RE), Italy

Background: Echocardiographic parameters for assessing long-term sinus
rhythm maintenance after successful electrical cardioversion of persistent atrial
fibrillation are not accurately defined.
Aim: To evaluate the role of various clinical and echocardiographic parame-
ters, including the left atrial appendage emptying flow velocity, for prediction of
the long term preservation of sinus rhythm in patients underwent successful
cardioversion of persistent atrial fibrillation.
Methods: Clinical, transthoracic and transesophageal echocardiographic data
measured in 62 patients (38 men, mean age 66±11 years) with persistent atrial
fibrillation (arrhythmia duration > 4 weeks and < 12 months) underwent suc-
cessful electrical cardioversion were analysed for assessment of 1 year main-
tenance of sinus rhythm.
Results: At 1 year follow-up, 29 patients (46.7%) who underwent success-
ful cardioversion continued to have sinus rhythm. Mean left atrial appendage
emptying flow velocity was higher in patients remaining in sinus rhythm for 1
year than in those with atrial fibrillation relapse (42.1±18 cm/sec vs 28.6±16
cm/sec; p < 0.001). Other independent predictors of sinus rhythm maintenance
at 1 year follow up at univariate analysis were absence of left atrial sponta-
neous echocardiographic contrast during transesophageal echocardiography
(p < 0.04), the left atrial parasternal diameter < 45 mm (p < 0.04) and the
use of antiarrhythmic drugs (p < 0.03). At multivariate regression analysis (Cox
model) the mean left atrial appendage flow velocity > 41 cm/sec (p = 0.001;
chi square: 24.4, OR = 5.1, CI 95% = 2.8-9.9) and the use of antiarrhythmic
drugs (p = 0.04; chi square 4.1, OR = 2.2, CI 95% = 1.2-3.9) predicted the
continous preservation of sinus rhythm during 1 year. The overall specificity,
sensitivity, positive and negative predictive values of left atrial appendage peak
emptying flow velocity > 41 cm/sec were 81% (CI 95% = 70.1-87.2), 58% (CI
95% = 46.1-67.4), 71% (CI 95% = 61.6-84.5) and 68% (CI 95% = 57.2-75.4)
respectively for assessment of 1 year sinus rhtythm maintenance.
Conclusions: In patients with persistent atrial fibrillation, left atrial appendage
peak emptying flow velocity provides valuable information for prediction of
1 year outcome of successful cardioversion. In transesophageal echocardio-
graphy guided management of atrial fibrillation, assessment of left atrial ap-
pendage velocity profile can be readily incorporated into pre-cardioversion
echocardiographic examination.

RESYNCHRONIZATION THERAPY IN HEART FAILURE I

P2115 Implantable cardioverter-defribrillator treated patients
should be screened for eligibility of cardiac
resynchronization therapy

S G. Molhoek, J.J. Bax, L. Van Erven, M. Bootsma, P. Steendijk, E.E. Van der
Wall, M.J. Schalij. LUMC, Cardiology, Leiden, Netherlands

Background: ICD-therapy prevents sudden death in patients at high risk, but
incidence of death due to heart failure remains unaltered. Recent data suggest
that Cardiac Resynchronization Therapy (CRT) is an useful treatment option in
patients with end-stage heart failure. The aim of the study is to evaluate how
many ICD patients are eligible for CRT and if the combined therapy (CRT-ICD)
has improved clinical outcome compared to ICD treatment only.
Methods: all patients who received an ICD were analyzed for eligibility of CRT
using the following criteria: NYHA class III or IV, QRS duration >120 ms, de-
pressed LVEF. The patients eligible were evaluated for their clinical parameters,
hospitalisation and survival after implantation of the ICD with CRT or ICD only.
Results: 390 consecutive patients received an ICD from June 1996 till March
2001. Underlying disease was ischemic in 66%. The mean LVEF was 36±17%,
20% were in NYHA class III-IV and 16% were in NYHA class II with an LVEF
<30%. Of these 140 patients, 79 (20%) had a QRS duration >120 ms. Of the 79
(20%) eligible patients, the most recent 20 received CRT with an ICD. During 1y
follow-up, hospitalization rate for congestive heart failure was 2.9±4.1days/year
for ICD patients (n=59), compared to 0.5±1.5 d/y (P<0.05) in the ICD-CRT
treated patients (n=20). One year mortality was 20% in the ICD patients, com-
pared to 10% in the ICD with CRT treated patients. NYHA class did not improve
in the patients receiving an ICD only (2.6±0.6 to 2.8±0.8, NS), whereas the
patients who received an ICD with CRT improved significantly in NYHA class
(3.2±0.6 to 2.1±0.6, P<0.05).
Conclusion: 20% of patients with an ICD indication may also benefit from CRT.
Since clinical outcome, hospitalization rate and survival is superior in patients
treated with a combined device, screening for eligibility of CRT should be per-
formed in patients sceduled for ICD implantation.

P2116 Inducibility of ventricular arrhythmia in congestive
heart failure patients is reduced after long-term
cardiac resynchronization therapy

S G. Molhoek, J.J. Bax, P. Kies, M. Bootsma, L. Van Erven, P. Steendijk,
E.E. Van der Wall, M.J. Schalij. LUMC, Cardiology, Leiden, Netherlands

Background: Cardiac Resynchronization Therapy (CRT) may improve systolic
left ventricular function, functional status and well-being of patients with de-
pressed left ventricular function and interventricular conduction delay. These
patients with congestive heart failure often have an indication for ICD implan-
tation as well. The aim of the present study was to evaluate whether long term
CRT decreases inducibility of ventricular arrhythmias in these patients.
Methods: 12 patients treated with a combined CRT-ICD device for dilated car-
diomyopathy and at risk for ventricular arrhythmia were included. All patients
underwent an electrophysiological (EP) study with ventricular programmed
electrical stimulation (PES), both before implantation of the BV-ICD device and
after a period of at least 6 months of CRT. PES protocol was 8 beat drive train
with basic cycle length of 600, 500 and 400 ms and up to 3 extrastimuli with
minimal cycle length of 200 ms.
Results: The patients included (10 M, age 61±14y) had dilated cardiomyopa-
thy (7 ischemic, 5 idiopathic) and interventricular conduction disturbances. In-
dications for ICD device were out of hospital cardiac arrest (n=7) or ventric-
ular tachyarrhythmia (n=5). Prescription of antiarrhythmic drugs before CRT-
ICD (sotalol n=5, amiodarone n=7) was not significantly changed at long term
follow-up (sotalol n=7, amiodarone n=5). Before CRT-ICD implantation, sus-
tained VT could be induced in 10 patients and nonsustained VT in one. After a
period of 8.7 ± 5.3 months of CRT, VT was inducible in only 4 patients.
Conclusion: Long term CRT decreases the inducibility of VT from 92% to 33%
(p<0.05). CRT may have an antiarrhythmic effect after long term CRT.

P2117 Is there a difference in response to cardiac
resynchronization therapy in patients with sinus
rhythm or chronic atrial fibrillation?

S G. Molhoek, J.J. Bax, L. Van Erven, M. Bootsma, P. Steendijk, E.E. Van der
Wall, M.J. Schalij. LUMC, Cardiology, Leiden, Netherlands

Background: Cardiac resynchronization therapy (CRT) is a new therapeutic
option for patients with drug-refractory end-stage heart failure. CRT is used in
patients with sinus rhythm (SR) and patients with chronic atrial fibrillation (AF)
who require permanent pacing. Accordingly, clinical response and long-term
survival after CRT were compared between patients with SR versus patients
with chronic AF.
Methods: 40 patients with end-stage heart failure, NYHA class III-IV,
LVEF<35%, QRS>120ms and LBBB received a biventricular pacemaker. At
baseline and after 6 months CRT NYHA class, Minnesota Quality of life score,
and 6-minute walking distance were evaluated. Long-term follow-up was ob-
tained up to 2 years.
Results: 50% (n=20) were in stable sinus rhythm and 50% (n=20) in chronic
atrial fibrillation. The 6-months follow-up data are summarized in the table.

Sinus Rhytm Atrial Fibrillation P-value

NYHA class
– baseline 3.3 ± 0.5 3.1 ± 0.6 0.302
– 6 months 1.9 ± 0.9 2.3 ± 0.7 0.132
Minnesota Score
– baseline 44 ± 11 37 ± 15 0.091
– 6 months 32 ± 14 25 ± 12 0.054
6 min walking distance (m)
– baseline 256 ± 88 307 ± 109 0.181
– 6 months 375 ± 125 424 ± 123 0.292

Follow-up data SR and AF group

Of note, 85% of patients with SR as compared to 80% AF improved >1 in
NYHA class. Long-term follow-up (22±8months) showed a superior survival
rate for the SR group as compared to the AF group (85% vs 65%, p<0.05).
Conclusion: Clinical response after 6 months CRT was similar in patients with
SR and AF. Long-term survival rates however were superior in the SR group,
compared to the AF group.
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P2118 Assessment of resynchronisation therapy based on
dynamic three-dimensional echocardiography and
semi-automated border detection

T. Szili-Torok, BJ. Krenning, MM. Voormolen, DAMJ. Theuns, LJ. Jordaens,
FJ. Ten Cate, JRTC. Roelandt. Thoraxcentre, Rotterdam, Clinical
Electrophysiology, Rotterdam, Netherlands

Background: Biventricular pacing provides the most hemodynamic benefit
when it is applied to the most delayed left ventricular (LV) site. Currently, the
ideal LV pacing site is selected according to acute invasive hemodynamic study
and/or Doppler myocardial imaging. The aim of the present study was to de-
velop a new approach for guiding and evaluating resynchronization therapy.
Our proposed method is based on three-dimensional (3D) transthoracic echo-
cardiography.
Methods: A total of 11 patients with advanced heart failure and previ-
ously implanted biventricular pacemaker/ICD were included in this feasibility
study. Transthoracic, apical left ventricular images were obtained using a self-
developed, fast rotating second harmonic transducer. Acquisitions were per-
formed in sinus rhythm (SR), right ventricular (RV) apical and biventricular pac-
ing modes. 3D reconstruction of the LV was performed using semi-automated
contour analysis (4D LV analysis, TomTec, Germany). Using 3D echocardio-
graphic images, segmental wall motion characteristics, including determination
of the most delayed part of the LV, were assessed. The global LV function was
evaluated by calculation of the end-systolic and end-diastolic LV volumes and
ejection fraction (EF).
Results: Optimal images were obtained from 8 patients. Using this transducer
the duration of data acquisition was 10 sec. The greatest delay in SR was found
in the anterior/anterior-septal segments in most of the patients (3 pts/60%).
Biventricular pacing resulted in reduction of the intraventricular conduction de-
lay as compared to SR and RV pacing in 3/5 (60%) and 3/7 pts (43%), respec-
tively. The global LV function did not change significantly.
Conclusions: 1, 3D real time echocardiography is a feasible approach to as-
sess the most delayed LV site. 2, Our data suggest that 3D echocardiography
can be used for selection of the optimal pacing site during resynchronization
device implantation.

P2119 Comparison of tissue Doppler echocardiography and
strain rate imaging in the prediction reverse
remodelling response after cardiac resynchronization
therapy

C.M. Yu 1, W.H. Fung 2, Q. Zhang 1, C.K. Chan 3, H. Lin 1, L.C.C. Kum 1,
G.W.K. Yip 1, J.E. Sanderson 1. 1The Chinese Univsersity of Hong Kong,
Department of Medicine & Therapeutics, Hong Kong; 2Northern District
Hospital, Department of Medicine, Hong Kong; 3Alice Ho Miu Ling Nethersole
Hospital, Department of Medicine, Hong Kong

Background: A number of non-invasive techniques have been employed to
predict the effectiveness of cardiac resynchronization therapy (CRT) in heart
failure patients, in particular LV reverse remodeling. Tissue Doppler (TDI) and
strain rate imaging (SRI) have been the focus of interest in the past 2 years. It
has been claimed that SRI is superior to TDI to assess regional cardiac function
due to the virtual elimination of passive systolic movement. However, it is not
clear if SRI is superior in the assessment of cardiac synchronicity.
Methods: 31 patients (mean age: 68±12 years, 23 male) who received CRT
were studied by echocardiography with TDI and SRI at baseline and 3-month
follow up. The long-axis function was studied by the 6-basal and 6-mid segmen-
tal model. In TDI, the time to peak systolic contraction (Ts) was measured and
asynchrony index was derived by the standard deviation of Ts of 12 segments
(Ts-SD). Similarly, in SRI, the time to peak strain rate (Tsr) and Tsr-SD were
measured. The number of segment with true post-systolic shortening (PSS)
which was confirmed by SRI with a negative peak was calculated. The septal-
lateral difference of Ts and Tsr was also calculated.
Results: There was significant reverse remodeling with reduction of LV end-
dastolic and end-systolic volumes, and gain in ejection fraction (all p<0.001).
There was improvement of septal-lateral difference of Ts by TDI, but not septal-
lateral difference of Tsr by SRI. The table shows that Ts-SD is the strongest
predictor of the degree of reverse remodeling (by the change of LV end-systolic
volume), followed by septal-lateral difference of Ts by TDI and number of PSS
segments.

Systolic asynchrony & reverse remodeling

Correlation coefficient P value

Ts-SD -0.80 <0.001
Septal-lateral difference in Ts -0.46 0.015
Tsr-SD 0.08 NS
Septal-lateral difference in Tsr -0.11 NS
No. of segments with PSS -0.46 0.018

Conclusions: TDI is superior to SRI to assess systolic asynchrony and to pre-
dict LV reverse remodeling. The Ts-SD is a reliable index of systolic asynchrony
which predicted reverse remodeling the best.

P2120 Non-responders and biventricular stimulation: impact
of alternative left and right-ventricular pacing sites

L. van Campen, F.C. Visser, C.C. De Cock, H.S. Vos, C.A. Visser. VU Medical
Center, cardiology, Amsterdam, Netherlands

Introduction: Biventricular stimulation has emerged as an important treatment
for patients with advanced heart failure and prolonged QRS duration. However,
a substantial numer of patients appears to have litte or no benefit from this
treatment (non-responders).
Method: A group of 68 patients with congestive heart failure class III-IV with
QRS>120 msec were studied. Acute hemodynamic response was assessed
with pacing leads in thr right ventricular apex (RVAP), right ventricular outflow
tract (RVOT) and from a postero-lateral (LVPL) or anterior (LVA) position in the
coronary sinus. An increase in cardiac index ≥ 10% on echo Doppler measure-
ment was used as cut-off value for responders. Cardiac index during RVAP-
LVPL was compared with four alternative pacing configurations: RVAP-LVA,
RVOT-LVA, RVOT-LVPL and RVOT-RVAP. Pacing was performed in the VDD
mode with the AV delay set at the longest delay with full ventricular capture.
Results: From the group of 68 patients, 49 (72%) were responders during
RVAP-LVPL pacing with a mean increase in cardiac index of 18.8 ± 7.8%.
In only 23 of this 49 patients (47%) the RVAP-LVPL was the best pacing po-
sition. Moreover, 5 patients in the non-responder group (26%) demonstrated a
response at alternative pacing sites (1 patient during RVOT-LVPL, 2 patients
during RVA-LVA pacing and 2 patients during RVOT-RVAP pacing).
Conclusion: In a substantial number the RVAP-LVPL position shows a re-
sponse, but is not the most optimal position for the patient with the highest
hemodynamic respons. Moreover, non-responders can convert to a responder
group by using altenative pacing sites.

P2121 Cardiac resyncronization therapy: what effects on left
and right-ventricular ejection fraction during
exercise?

G. Boriani 1 , F. Fallani 1, C. Greco 1, C. Martignani 1 , M. Biffi 1, M. Levorato 2 ,
C. Rapezzi 1 , A. Branzi 1 . 1Inst of Cardiology, Bologna, Italy; 2Dept. Nuclear
Medicine, S.Orsola Hosp., Bologna, Italy

In patients with heart failure and wide QRS complex, cardiac resyncronization
therapy (CRT) is associated with improvement, at medium term, of left ventric-
ular (LV) ejection fraction (EF) at rest. Aim of the present study was to assess
the effects of CRT on both right ventricular (RV) and LV EF, both at rest and
during exercise.
Patients and methods: Fourteen patients (pts) (age 60±6 yrs) with severe
heart failure (due to dilated cardiomyopathy in 7 pts and ischemic cardiomyopa-
thy in 7 pts) and wide QRS complex (mean 169±6 ms) underwent implant of a
system for CRT (pacemaker or defibrillator). Before the implant and 4 months
after the implant all the patients underwent assessment of cardiac performance
with equilibrium radionuclide angiocardiography (Tc 99) with imaging in left an-
terior oblique view (best septal). Exercise was performed at bicycle ergometer
(load = 25 watt).
Results: During follow up a significant improvement in NYHA functional class
was observed (from 2.92±0.47 to 2.36±0.63, p<0.01). The effects on LV and
RV function are shown in the Table.
Radionuclide angiocardiography

Baseline, F-up, P value Baseline, F-up, P value
, at rest at rest exercise exercise

LV EF (%) 22.2 ± 8.4 29.3 ± 13.7 <0.01 24.1 ± 10.6 29.5 ± 16.0 <0.05
LV EDV (ml) 277 ± 86 232 ± 95 <0.01 292 ± 91 258 ± 87 0.12
LV ESV (ml) 219 ± 78 167 ± 71 <0.05 224 ± 81 188 ± 87 <0.05
RV EF (%) 35.7 ± 14.6 37.4 ± 9.1 0.73 30.7 ± 15.5 36.5 ± 13.1 0.25

F-up = follow up; EDV = end-diastolic volume; ESV = end-systolic volume.

Conclusions: In conclusion, assessment of cardiac function during exercise
by radionuclide angiography shows that CRT leads to an improvement of LV
EF not only at rest but also during exercise. The improvement in LV EF during
exercise is associated with a significant reduction of LV end-diastolic volumes.
Moreover, the improvement in exercise capacity associated with CRT seems
mainly dependant on significant changes in LV volumes and EF, although we
found a trend towards an improvement also of RV EF during exercise.
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P2122 Biventricular pacing and Cheyne-Stokes respiration
in heart failure

A.D. Staniforth, M.J. Earley, S.C. Sporton, J.A. Wedzicha, A.W. Nathan,
R.J. Schilling. Department of Cardiology and Respiratory Medicine, St
Bartholomew’s Hospital, London

Background and Methods: Cheyne-Stokes respiration (CSR) is an indepen-
dent marker of death in heart failure. Interest has therefore been aroused in
therapies that might attenuate CSR and reduce heart failure mortality. Biven-
tricular pacing (BVP) improves cardiac output and reduces wedge pressure.
We hypothesised that BVP would therefore reduce CSR. We investigated this
using single-blind cross-over design; one month each in BVP and DDI-40 pac-
ing modes. CSR was documented and respiratory variables assessed using
overnight polysomnography. Daytime sleepiness was assessed using the Ep-
worth sleepiness score (ESS).
Results: We report provisional results for our first 7 subjects Demographic
characteristics: mean (SD) age – 60 years (10), ejection fraction – 29% (8),
QRSD – 168msec (8). 5 subjects had ischaemic heart disease, 2 dilated car-
diomyopathy. All were NYHA class 3.
All values are means (SEM). Over 80% of measured respiratory variables
were central in origin. BVP was associated with reductions in apnoea index
(13.7(6.3) v 7.7(3.8) v 16.6(7.3) per hour for baseline, BVP and DDI respec-
tively; p=0.07), apnoea-hypopnoea index (26.3(5.4) v 16.9(6.9) v 27.1(6.1);
p=0.07) and periodic breathing time (43(11) v 26(10) v 43(13); p=0.02). There
was an associated trend towards reduced daytime sleepiness assessed by
ESS scores (9.9(0.8) v 6(2) v 9(1.6); p=0.13).
Conclusion: The significant reductions in respiratory events suggest that BVP
may exert a beneficial effect on Cheyne-Stokkes respiration. This was associ-
ated with a trend towards improved patient symptoms.

P2123 Transthoracic high-resolution real-time
three-dimensional echocardiography for the analysis
of regional left-ventricular wall motion patterns in
patients with cardiac resynchronization therapy

A. Franke, D. Rulands, O.A. Breithardt, K. Brehmer, A.M. Sinha, K.U. Markus,
C. Stellbrink, H.P. Kühl. University Hospital Aachen, Medizinische Klinik I,
Aachen, Germany

Cardiac resynchronization therapy (CRT) improves left ventricular (LV) function
in patients (pts) with heart failure and left bundle branch block (LBBB). Echo-
cardiography allows direct evaluation of the mechanical dyssynchrony. We eval-
uated the recently developed transthoracic high-resolution real-time 3D echo-
cardiography (rt3DE) in combination with semi-automated contour tracing al-
gorithms for the analysis of global function and regional LV wall motion in CRT
patients.
Methods: In 12 pts (68±6 years) with sufficient transthoracic image quality two
rt3DE data sets (Live3D, Philips; acquisition time 8±4 s) were acquired: the
first one during intrinsic rhythm (sinus rhythm; QRS duration 190±20ms), and
a second during CRT. 3D data were analysed off-line using a semi-automated
contour tracing algorithm (LVAnalysis 1.1RT, TomTec) under both conditions.
Global LV volumes were determined at each time point every 40 ms over a
complete heart cycle as well as regional volumes and regional ejection fraction
(= EF) for all 16 LV segments separately. Time differences between maximal
LV wall in- and outward motion were evaluated as well as its velocities.
Results: Global LV EF improved from 29±11% (IR) to 36±12% (CRT; p<0.01).
During IR septal wall motion amplitude was reduced compared to both lat-
eral and posterior segments and increased by 55±26% during CRT (p<0.001).
The time difference of maximal inward wall motion between lateral and septal
segments decreased from 96±22 (IR) to 28±25ms (CRT; p<0.001). However,
there were no significant differences in regional wall motion patterns (amplitude
and time point) or velocities between anterior, inferior and lateral LV segments.
Conclusion: High-resolution rt3DE allows a comprehensive analysis of global
LV function and regional wall motion before and during CRT. In contrast to con-
ventional 2D echo (where not all LV segments can be acquired simultaneously)
rt3D allows a comparison of all LV segments at the same time point. During IR
septal and lateral wall showed a significant time difference of contraction and
differences in wall motion amplitude which were reduced during CRT. Whether
these parameters can be used for preoperative patient selection or postopera-
tive monitoring needs further evaluation.

P2124 Autonomic changes induced by cardiac
resynchronization therapy in patients with congestive
heart failure

F. Zanon 1, E. Baracca 1, S. Aggio 1, E. Tattan 1, L. Sallusti 2, G. Marras 2 ,
C. Bilato 1, P. Zonzin 1. 1General Hospital, Division of Cardiology, Rovigo, Italy;
2Guidant Italy, Milan, Italy

Cardiac resynchronization therapy (CRT) is now widely used as an additional
treatment for patients with congestive heart failure (CHF) and already in op-
timal drug therapy. The heart rate variability (HRV) parameter is an index of

autonomic function and can be of prognostic value for both arrhythmic and total
mortality depending on the selected cut off. Limitations bounded to this method-
ology are mainly related to the quality of the recorded surface ECG and to the
premature contractions that could occur in atrium or ventricle forging the analy-
sis. The aim of our study was to record the HRV modifications at predischarge
and at 6 months follow up in patients with CHF, undergoing CRT and having
conventional indication to implantable cardioverter defibrillators (ICD), using an
automatic analysis function of the device.
Methodology: the HRV parameters were calculated by an automatic algo-
rithm implemented in the diagnostic of the implanted device (Contak Renewal
ICD, Guidant), which only computed ventricular beats triggered by spontaneous
atrial activity that needed to be evident for at least 67% of the total time of 24
hours. The SDNN, the Median of the heart rate and the Footprint values were
automatically calculated every day and stored into the device memory. The
Footprint calculated percentage value represents the ratio of the area of the
variability graph of the heart rate and the total area of the graph, the greater is
the ratio the bigger is the increase in HRV.
Study population: 10 pts (9 males, mean age 69,7±5) with cardiomyopathy of
any etiology and wide QRS duration (left bundle branch block with more than
150 ms) underwent CRT. The functional NYHA class at baseline were III/IV
(one in class II) with low ejection fraction (EF) and Minnesota Quality of Life
(MQOL) score of 54,5±7.
Results: a statistical significant decrease (p<0.005) of the SDNN (67,1±25 vs.
109±46, 36% increase), and increase of the footprint (35,9±16 vs. 47,9±19,
33% increase) were found from predischarge to 6 months follow up, whereas
no statistical difference was shown by the median heart rate. Similarly the EF
increment was 31% (26±4 vs. 35±4) while the MQOL reduced of 45% being
both values statistically significant (p<0.005).
Conclusions: The CRT favorably affects SDNN and Footprint values in this
patient population suggesting a reverse remodeling effect for both cardiac ge-
ometry function and the autonomic function. The patient well being status re-
ported in the MQOL is an additional confirmation of this improvement. Further
studies on larger population are needed to confirm these results.

RESYNCHRONIZATION THERAPY IN HEART FAILURE II

P2125 Characterisation of left-ventricular activation in left
bundle branch block; implications for cardiac
resynchronisation therapy

O.R. Segal 1, A.W. Chow 2, V. Markides 2, D.W. Davies 2, N.S. Peters 2.
1Imperial College, St. Mary’s Hospital, National Heart & Lung Institute,
London, United Kingdom; 2St. Mary’s Hospital, National & Heart & Lung
Institute, London, United Kingdom

Up to 30% of patients with heart failure and left bundle branch block (LBBB)
treated with biventricular pacemakers (BVP) fail to show any clinical improve-
ment and the reasons for this remain unclear. Left ventricular (LV) endocardial
activation was characterised using non-contact mapping in 41 patients (mean
age 66.0±7.4, 6 female) with impaired LV function, 36 with ischaemic heart
disease, 4 with dilated cardiomyopathy and 1 with cardiac sarcoidosis. 20 pa-
tients had normal QRS duration (NQRS) (mean 107.3±10.1ms) and 21 had
LBBB (QRS 163.5±30.6ms). RVA depolarisation occurred 21.4±15.4ms after
QRS onset in the NQRS group and 21.2±18.4ms in the LBBB group (p=NS).
Earliest LV activation occurred 0.42±13.5ms (range -26 to +28ms) after QRS
onset in the NQRS group and 21.2±18.4ms (range -10 to +80ms, p=0.002) in
the LBBB group and earliest LV activation occurred prior to RVA depolarisation
in 11 of 21 patients with LBBB (52%). Latest activation (the latest measurable
depolarisation), however, occurred 47.6±12.4ms after QRS onset in the NQRS
group and 105.7±38.6ms in the LBBB group (p=<0.001). Therefore, total LV
activation time (from earliest to latest depolarisation) was 47.2±16.2ms in the
NQRS group and 89.5±33.5ms in the LBBB group (p=<0.001), but as a pro-
portion of QRS duration was similar between the two groups, 45.2±14.6% in
the NQRS group and 53.2±16.0% in the LBBB group (p=NS). Conclusions-
Earliest LV endocardial activation occurs prior to RVA depolarisation in >50%
of patients with LBBB. Although there is a relatively small delay in onset of LV
activation in LBBB (∼20ms), the principal cause of QRS prolongation is due to
increased left ventricular activation time (by ∼40ms). This factor, which is not
addressed with current resynchronisation therapy, may explain the lack of ben-
efit in some patients and has major implications for the further development
of both location and time interval selection of LV pacing in patients requring
BVP.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



Resynchronization therapy in heart failure II / Resynchronization therapy in heart failure III 397

P2126 Intrinsic and paced QRS duration are predictive of the
global clinical response to cardiac resynchronization
therapy in patients with severe heart failure

G. Lecoq, C. Leclercq, C. Alonso, L. N’Goy, D. Pavin, P. Mabo, C. Daubert.
University Hospital, Cardiology, Rennes, France

The aim of this study was to assess the value of intrinsic and paced QRS du-
ration to predict the clinical response to permanent biventricular pacing. 139
consecutive patients under optimized drug treatment, 77% males, mean age
68 years, were implanted with a biventricular pacemaker for severe heart fail-
ure (HF) between 1994 and 2000. 96 pts were in NYHA class III and 43 in class
IV. The mean LV ejection fraction (LVEF) was 21 ± 6% and the mean baseline
QRS duration: 188 ± 28 ms. The right and left ventricular lead positions were
optimized in each patient to achieve the shortest biventricularly paced QRS
duration. The clinical response at 6-months was assessed with a composite
endpoint. Responder pts (R) had to be alive, without any new heart failure hos-
pitalization and functionally improved with a decrease >1 NHYA class and/or a
>10% increase in peak VO2. All other pts were classified as non responders
(NR). There was no statistically significant difference between R and NR for all
baseline parameters except baseline QRS duration (192 ± 27 ms vs 180 ± 29
ms, p=0.02).

Results at 6-months follow-up

R (101) NR (38)

NYHA Class 1.9 ± 0.8 2.9 ± 0.4 < 0.001
6 min walk (m) 395 ± 84 266 ±105 < 0.001
VO2 peak (ml/min/kg) 15.5 ± 4 13.6 ± 3.8 0.003
LVEF (%) 29 ± 6 22 ± 7 < 0.001
QRS Biv. paced (ms) 155 ± 20 168 ± 20 < 0.001
Delta based/paced QRS (ms) 37 ± 23 11 ± 27 < 0.001

In conclusion: 73% pts respond positively to CRT. Wider baseline QRS duration
and greater QRS shortening after biventricular pacing were associated with
significantly better clinical outcome.

P2127 Comparison of unipolar and true bipolar
left-ventricular pacing in patients undergoing cardiac
resynchronization therapy

A. Schuchert 1 , K-H. Seidl 2, K. Mortensen 1 , T. Meinertz 1 . 1University-Hospital
Hamburg-Eppendorf, Medical Clinic III, Hamburg, Germany; 2Heart Center
Ludwigshafen, Ludwigshafen, Germany

Background: High pacing thresholds and inadvertent phrenic stimulation are
limitations for effective left ventricular (LV) pacing. The aim of the study was
to compare at implantation of a new bipolar coronary sinus lead bipolar and
unipolar pacing and sensing characteristics to each other. Methods: The study
included 35 patients with advanced heart failure and bundle branch block who
received for cardiac resynchronization therapy the bipolar coronary sinus lead
model 1055 T (St. Jude Medical). The lead was implanted in a side branch
of the coronary sinus. After lead fixation pacing thresholds at 0.5 ms pulse
duration, pacing impedance, R-wave amplitude, and the pacing output for in-
advertent phrenic stimulation were determined with a pacing system analyzer.
Unipolar measurements were performed with the tip (UTIP) or ring (URING) as
cathode and the bipolar measurements with the ring as anode (BI).
Results: Unipolar pacing threshold was in the regular configuration 1.2 ± 1.0
V (UTIP) and increased to 2.7 ± 2.3 V in the URING configuration (p<0.05).
Bipolar threshold was with 1.2 ± 0.8 V not significantly different to UTIP pacing.
Unipolar pacing impedance was 1041 ± 362 ohms for UTIP and 705 ± 317
ohms for URING (p<0.05). The bipolar pacing impedance was with 1121 ± 460
ohms not different from UTIP. Stimulation of the phrenic nerve was observed
during UTIP pacing at 8.9 ± 2.2 V, during URING at 7.7 ± 2.9 V, and during BI
pacing at 8.9 ± 2.3 V. R-wave amplitude was not statistically significant different
with 19.5 ± 8.6 mV (UTIP), 16.5 ± 8.7 mV (URING), and 16.2 ± 8.9 mV (BI).
Conclusions: The bipolar LV pacing threshold of the new bipolar coronary
sinus lead was not increased and bipolar pacing impedance not decreased
compared to unipolar pacing. Inadvertent stimulation of the phrenic nerve was
observed in most patients only at very high outputs. High R-wave amplitude
were measured in both sensing modes. The bipolar coronary sinus lead for
cardiac resynchronization therapy had an excellent acute pacing and sensing
performance. Current delivery from the ring seems to deteriorate LV pacing
characteristics.

P2128 Left-ventricular pacing alone has acute
haemodynamic benefits similar to those of
biventricular pacing in patients with severe heart
failure

D. Vinereanu, M. Turner, R. Bleasdale, M.P. Frenneaux, A.G. Fraser. Wales
Heart Research Institute, Cardiff, United Kingdom

Major mechanisms of cardiac resynchronisation therapy in patients with ad-
vanced heart failure are improvement of intra- and inter- ventricular synchrony,

and decrease of secondary mitral regurgitation (MR). We compared the effects
of left ventricular (LV) and biventricular (BiV) pacing on these mechanisms, us-
ing conventional and tissue Doppler echocardiography.
Methods: One to six months after their pacemaker implantation, 16 patients
(64±8 years, EF = 31±8%) underwent a crossover comparison during sinus
rhythm (unpaced), LV pacing, and BiV pacing. Tissue Doppler velocities and
timings (from the onset of the QRS complex to peak systole) were measured
off-line, in six LV basal segments for longitudinal function (apical views), and
one right ventricular (RV) segment (free wall, A4C view). The velocities of the
basal segments were averaged. LV longitudinal synchrony was defined as the
standard deviation of the myocardial timings. Interventricular synchrony was
defined as the difference between RV and mean LV longitudinal timings. The
severity of MR was assessed from the regurgitant orifice area (PISA method).
Global systolic and diastolic function were assessed using ejection fraction and
transmitral flow propagation velocity.
Results: We calculated and compared the changes from baseline for both pac-
ing modalities (table). Intraventricular synchrony, regional and global systolic
function, diastolic function, and degree of MR were similar between LV and BiV
pacing. LV pacing was more effective than BiV pacing in coordinating onset of
regional contraction between LV and RV; in some patients (62%), LV pacing
caused LV to contract before RV.
Comparison between LV and BiV pacing

LV pacing vs baseline BiV pacing vs baseline p

Intraventricular synchrony (ms) -17 (19) -20 (18) 0.16
Longitudinal velocity (cm/s) +0.25 (0.46) +0.19 (0.32) 0.32
Interventricular synchronicity (ms) -77 (65) -51 (39) 0.02
Regurgitant orifice area (mm2) -0.04 (0.07) -0.04 (0.09) 0.71
Ejection fraction (%) +2 (2) +3 (2) 0.29
Flow propagation velocity (cm/s) +6(5) +5(7) 0.55

Conclusion: LV and BiV pacing have similar acute haemodynamic effects, sug-
gesting that in some patients LV pacing alone may be sufficient for clinical ben-
efit. This should be tested in long-term studies.

RESYNCHRONIZATION THERAPY IN HEART FAILURE III

P2129 Assessment of ventricular asynchrony in severe heart
failure: comparison between patients with advanced
ischaemic and non-ischaemic cardiomyopathy

V. Rachenne 1, C. Savoye 1, D. Klug 2, P. De Groote 1 , PV. Ennezat 1,
C. Bauters 1, S. Kacet 1. 1University of Lille, Cardiology, Lille, France;
2University of Lille, Dept. Cardiology A, Lille, France

Biventricular stimulation (BVS) has shown efficiency in terms of functional im-
provement in chronic heart failure (CHF). Correction of intra-ventricular asyn-
chrony is well correlated with these results. The stimulation site is usually lat-
eral. Ischemia is the most important etiology of CHF but asynchrony has never
been evaluated in this population. The aim of our study was to assess left ven-
tricular asynchrony parameters in a population of 100 consecutive severe CHF
patients, with or without evident delayed electrical conduction, and to compare
ischemic (50 pts) and non ischemic (50 pts) patients.
Method: In 100 consecutive CHF patients with depressed systolic function
(LV ejection fraction (LVEF)<35%), we assessed QRS duration on surface
ECG, and with echocardiography: LVEF, LV diastolic (LVTD) volume and Aorto-
pulmonary (AoP) delay. Intra-ventricular delay (LV delay) and last activated wall
were assessed using Doppler Tissue Imaging (DTI).
Results: Results are summarized in the following table. LV delay was sig-
nificantly correlated with QRS duration (r=0.47, p=0.001) and LVTD volume
(r=0.47, p=0.001) for non-ischemic patients. This was not significant in ischemic
patients.

n Ischemic Non-ischemic p

QRS QRS: QRS QRS QRS: QRS
<120ms 120-150ms >150ms <120ms 120-150ms >150ms

n 100 23 14 13 25 7 18 ns
LV delay >40ms 65 12 7 11 14 5 16 ns
Last wall activated=

lateral 44/65 8 5 9 10 4 8 ns
Last wall activated=

anterior or septal 21/65 4 2 2 4 1 8 ns
AoP delay>40ms 31 3 3 9 2 1 13 ns

Conclusion: ECG is insufficient to detect intra-ventricular asynchrony particu-
larly for ischemic patients. Last activated wall is not lateral for 32% of patients
even with a large left bundle branch block. Thus, echocardiography should be
made whatever the QRS duration to select patients for BVS, to assess intra-
ventricular asynchrony and to define the last activated wall for an optimal LV
lead location.
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P2130 Electroanatomical mapping of left-ventricular
endocardial activation and acute haemodynamic
effect of left-ventricular stimulation in patients with
dilated cardiomyopathy and left bundle branch block

H.F. Tse 1, C.P. Lau 1, S.H. Wan 2, Y.H. Yu 3, H. Walter 3, J. Spinelli 3,
J. Pastore 3, B. KenKnight 3. 1Queen Mary Hospital, Medicine, Hong Kong,
Hong Kong; 2Tuen Mun Hospital, Medicine, Hong Kong, Hong Kong;
3Guidant-Cardiac Rhythm Management., St Paul, MN, United States of
America

Left ventricular (LV) stimulation improves systolic LV function in patients (pts)
with heart failure and left bundle branch block (LBBB). Whether the site of LV
endocardial breakthrough affects the site of latest LV activation, and the rela-
tionship between the acute hemodynamic benefit and conduction delay (CD)
are unclear.
Methods: We performed 1) 3D electroanatomical mapping of LV endocardial
activation during sinus rhythm and 2) LV stimulation in VDD mode at 5 different
sites (at 4 AV delay) at anterior and lateral branches of coronary sinus (from
earliest to latest CD, as measured from the onset of QRS to local activation
time) using two 2.5F 16 poles mapping catheter in 12 pts (9 males, age: 67±10
yrs) with dilated cardiomyopathy and LBBB (ejection fraction: 27±7%; QRS
duration: 165±17 ms). LV +dP/dtmax and aortic pulse pressure changes from
baseline during LV pacing were measured at LV sites with different CD.
Results: The mean LV endocardial activation time was 98±22ms (47±10 ms
after onset of QRS complex). There is a significant correlation between the
QRS duration and endocardial activation time (r=0.6, p<0.01). 9 pts had 1 site
of LV endocardial breakthrough (mid septum=6, apical septum=2, mid ante-
rior=1) and 3 pts had 2 sites of breakthrough (mid septum + mid anterior=2,
apical septum +basal septum=1). All pts had only 1 latest LV site (basal pos-
terior=4, mid posterior=2, basal lateral=5, mid lateral=1). No consistent rela-
tionship between the sites of endocardial breakthrough and the sites of lat-
est LV endocardial activation was observed. LV stimulation protocol was com-
pleted in 10 pts. LV pacing at sites with latest CD yielded significantly larger
+dP/dtmax (19.5±13.6% vs. 4.6±8.6%, p<0.01) and aortic pressure (8.3±6%
vs. 3±5.8%, p<0.001) compared with sites with earliest CD. 8/10 pts showed a
strong and significant individual correlation between CD and %+dP/dtmax (all
r>0.7 and p<0.05).
Conclusions: In pts with dilated cardiomyopathy and LBBB, LV endocardial ac-
tivation sequence is heterogeneous and no discrete pattern of LV endocardial
breakthrough site is observed. However, independent of the sites of endocar-
dial breakthrough, the latest LV endocardial activation was frequently observed
at the posterior or lateral basal sites of LV. LV stimulation at sites with latest CD
produced a significantly better systolic performance compared with at sites with
earliest CD. Our data suggest that the LV stimulation sites for cardiac resyn-
chronization therapy should be selected the posterior or lateral basal sites of
LV with longest CD for optimal hemodynamic benefit.

P2131 Long-term comparison of coronary venous leads
versus epicardial leads for left-ventricular pacing in
patients receiving cardiac resynchronization therapy

R. Koos, A.M. Sinha, K.U. Markus, O.A. Breithardt, K. Mischke, M. Zarse,
M. Greiser, C. Stellbrink. Medical Clinic I, RWTH Aachen, Department of
Cardiology, Aachen, Germany

Purpose: Currently the coronary venous (CV) approach is preferred to the epi-
cardial (EC) approach for left ventricular (LV) pacing in patients receiving car-
diac resynchronization therapy (CRT). The purpose of this study is to compare
both approaches in the long-term follow-up.
Methods: We evaluated 81 patients (pts) receiving a CRT-system (age 65±12
years, 52men, 38 pts with ischemic cardiomyopathy (ICM), 43 pts with non-
ischemic cardiomyopathy (NICM), NYHA class 3,0±0,4, EF 24±6%, QRS du-
ration 166±21msec) retrospectively: 25 pts received EC leads, in 56 pts CV
leads were placed. Data from the 6- and 12-months follow-up were analysed.
Results: After CV lead implantation we observed a shorter postoperative hos-
pitalisation (8±4 vs. 12±5 days, p<0,01). LV pacing thresholds (see table).
There was no significant change of LV sensing in both groups during follow-up.
After CV implantation reinterventions were necessary in 7 cases (12.5%): be-
cause of increased LV thresholds (n=2), LV lead dislodgment (n=3) and phrenic
nerve stimulation (n=2). After EC implantation only 1 reintervention (4%) be-
cause of increased LV threshold was needed. Postoperative chest radiographs
revealed an anterior lead position in the EC group in 44% vs 5.4% in the CV
group (p<0,01), whereas more leads in the CV group were placed in a pos-
terolateral or posterior position (55% vs 4%, p<0,01). Cardiopulmonary exer-
cise test (n=37) showed a significant increase in peak oxygen consumption

LV pacing thresholds

Pacing threshold (V/0,5msec) Implant 6 months 12 months

CV 1,14 1,80# 1,91#
EC 0,82* 1,51# 1,61+

*p<0,05 vs. CV; #p<0,05 vs. implant; +p=non significant vs. CV

(VO2max) in the CV group (n=24) at 6 and 12 months in contrast to the EC
group (15,5±3,1 vs. 12,7±1,5 at 12 months, p<0,01). At 1-year follow-up mor-
tality rate was 24% (6/25) after EC lead implantation versus 12,5% (7/56) after
CV implantation.
Conclusion: EC leads have the advantage of lower pacing thresholds and a
lower incidence of reinterventions. In contrast hospitalisation after EC implan-
tation is longer, increase in functional capacity is lower and mortality rate at
1-year follow-up tends to be higher, potentially related to a more anterior lead
position. Therefore CV leads seem to be preferable to EC leads.

P2132 Acute effect of biventricular pacing on mitral
regurgitation in patients with severe chronic heart
failure: a quantitative echocardiographic study

M. Sitges, A. Marigliano, L. Mont, M. Azqueta, S. Rivera, A. Berruezo,
J. Brugada, C. Pare. Hospital Clinic, Cardiovascular Institute, Barcelona, Spain

Background: Resynchronization of the lateral and septal wall contraction of
the left ventricle (LV)with biventricular pacing (BiP) may lead to an increased
stroke volume in patients with advanced heart failure and delayed intraventric-
ular conduction due to left bundle branch block (LBBB). However, improving the
synchronization of the LV segmental contraction may also have an impact on
mitral annulus and subvalvular apparatus motion, reducing mitral regurgitation
(MR). We sought to analyze the effect of BiP on MR, using validated quantita-
tive echocardiographic methods.
Methods: Twenty-two patients (17 (77%) men, age 70±7 y.o.) with heart fail-
ure, NYHA functional class III-IV, LV ejection fraction < 35% and LBBB and
some degree of MR were studied with color-Doppler echo before and af-
ter activation of BiP. MR was quantified according to the flow convergence
method with a hemispherical assumption so that regurgitant orifice area (ROA=
2*3.14*r2*V/Vmax, where r is the radius of the flow convergence area, V equals
to the Nyquist velocity and Vmax to the peak regurgitant velocity. Regurgitant
volume (RV) was calculated as RV = ROA* VTI, where VTI is the velocity-time
integral of the regurgitant flow as determined by CW Doppler. LV dimensions
(by M-Mode) and ejection fraction (by the biplane Simpson’s method) were also
determined. Cardiac output was estimated with quantitative Doppler.
Results: Table shows quantitative data of MR and LV dimensions without pac-
ing (OFF) and with activated BiP (ON). With BiP, MR was significantly reduced
with a significant decrease in LV end-systolic dimension and a slight increase
in LV EF.
Quantitative data of MR and LV

PACING ROA (mm2) RV (ml/beat LVEDD (mm) LVESD (mm) LV EF(%) CO (L/Min)

OFF 0.18±0.23 26.9±32.6 74.8±7.2 62.5±8.6 21.9±4.2 3.6±1.2
ON 0.07±0.09* 11.1±13.7* 74.0±6.7 59.4±8.6* 25.1±5.0* 3.8±.08

ROA= mitral regurgitant orifice area; RV= mitral regurgitant volume; LVEDD= LV end-diastolic
diameter; LVESD=LV end-systolic diameter; LV EF= LV ejection fraction; CO= cardiac output;*
p<0.01.

Conclusions: Resynchronization therapy with biventricular pacing acutely re-
duces MR in patients with advanced heart failure and delayed intraventricu-
lar conduction due to LBBB. Reduction of the LV end-systolic dimension may
cause MR reduction that in turn, may contribute to clinical improvement of these
patients.
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P2133 Cardiac resynchronization is associated with a lower
incidence of implantable cardioverter-defribrillator
therapy in a case control study

P. Geelen, M. Vanderheyden, M. Rivero Ayerza, D. Kalpakos, M. De Zutter,
M. Goethals, P. Brugada. OLV Hospital, Cardiovascular Center, Aalst, Belgium

Cardiac resynchronization by biventricular pacing improves subjective well-
being and exercise tolerance in patients (pts) with end-stage heart failure. Con-
troversy exists about the possible antiarrhythmic effects of cardiac resynchro-
nization in heart failure pts. The aim of this study therefore was to compare the
incidence of ICD therapy during follow-up in recipients of a biventricular ICD to
a case control population of pts with a regular ICD.
Methods: Thirty-nine pts with severe heart failure and cardiac asynchrony
(LVEF 22±7%) due to congestive (59%) or ischemic cardiomyopathy (41%)
who received a biventricular ICD because of monomorphic ventricular tachy-
cardia (69%), ventricular fibrillation (21%) or prophylactically (10%) were stud-
ied. The study pts were compared to control pts out of our database of 350
ICD pts who received a regular ICD because of a comparable arrhythmia and
who were further matched with respect to underlying pathology, LVEF and drug
treatment. The cumulative occurrence of ICD intervention was calculated using
the Kaplan-Meier method.
Results: Matching of pts and controls was complete except that controls had
a significantly higher baseline LVEF of 27±8% (p=0.008). Cumulative occur-
rence of ICD intervention at 12 months was significantly higher in control pts
(53%) compared to biventricular ICD pts (24%) (see figure). Biventricular ICD
pts showed an increase in LVEF from 22±7 to 32±11% (p=0.0001) during
follow-up.

Conclusions: Congestive heart failure pts with a biventricular ICD have a lower
incidence of ICD intervention than control pts with a regular ICD. Reversed left
ventricular remodeling associated with cardiac resynchronization therapy may
explain part of the difference.

P2134 Supraventricular arrhythmia can be reduced by
cardiac resynchronisation therapy

K. U. Markus, A. M. Sinha, O. A. Breithardt, R. Koos, P. Hanrath, C. Stellbrink.
Technical University Aachen, Department of Cardiology, Aachen, Germany

Patients (pts.) with heart failure (HF) and left bundle branch block (LBBB) fre-
quently suffer from supraventricular (SV) and ventricular (V) arrhythmias (A).
Cardiac resynchronisation therapy (CRT) has been shown to improve hemody-
namics and autonomic balance of pts. with HF and LBBB and may thus exert
antiarrhythmic effects. We investigated the effects of CRT on the incidence of
SVA in Holter ECG (HOL) and compared these results to echocardiographic
parameters, brain natriuretic peptide (BNP) and norepinephrine (NEP) levels.
Methods: We included 23 pts (14 m, 66±11y) with ischemic (11 pts) and non-
ischemic (12 pts) cardiomyopathy. The functional class of heart failure was
3.0±0.6, QRS duration was 162±16ms and left ventricular (LV) ejection frac-
tion was 26±7%. Pts. with a change of antiarrhythmic medication within the
observed period were excluded. Before implantation (pre) of a CRT device
and after 3 months of therapy (VDD mode), left atrial diameter (LAD), biplane
LV enddiastolic (LVEDV) and endsystolic volume (LVESV) were measured by
echocardiography. BNP and NEP blood samples were collected and frequency
of supraventricular extrasystoles (ES) and SV tachycardia (SVT) was assessed
from HOL.
Results (see table): A significant reduction of non-sustained VT or ventricular
extrasystoles in Holter could not be observed.

Results (Mean ± SD):

SVT [/24h] SVES [/24h] LAD [mm] LVESV [ml] LVEDV [ml] BNP [pg/ml] NEP [nmol/l]

Pre 0.27 ± 0.86 131 ± 356 43.8 ± 7.9 185 ± 63 251 ± 70 471 ± 380 3.8 ± 1.5
CRT 0.14 ± 0.64 9 ± 24 43.5 ± 8.7 133 ± 71 192 ± 74 195 ± 230 2.7 ± 1.5
p <0.001 <0.001 n.s. <0.001 <0.001 <0.001 <0.05

Conclusion: CRT reduce significantly SVA and SVT. Decreased LV volumes
and BNP indicate reduced wall tension and decreased NEP levels a reduction
of sympathetic tone. These may be the underlying mechanisms for the antiar-
rhythmic effect of CRT. However, reduction in VA could not be demonstrated
suggesting other involved mechanisms responsible for VA.

P2135 Septal to posterior wall motion delay predicts
long-term reverse remodelling after cardiac
resynchronization therapy

R. Romito, M. Iacoviello, S. Greco, G. Luzzi, E. De Tommasi, C. Forleo,
P. Rizzon, MV. Pitzalis. University of Bari, Institute of Cardiology, Bari, Italy

The characteristics of patients who most benefit from cardiac resynchroniza-
tion therapy (CRT) are not well clarified. The aim of this study was to investi-
gate the value of an echocardiographic intraventricular asynchrony parameter
in predicting short- and long-term hemodynamic effects of CRT. We studied
18 patients (64±11 years, 9 male) with heart failure (HF), NYHA class III and
left bundle branch block (LBBB), in optimal medical therapy. Intraventricular
asynchrony was assessed as the shortest interval between the maximum pos-
terior displacement of the septum and the maximum displacement of the left
posterior wall during systole (septal to posterior wall motion delay, SPWMD,
ms). Left ventricular end-diastolic (LVEDVI, ml/m2) and end-systolic (LVESVI,
ml/m2) volumes indexed for body surface area as well as left ventricular ejection
fraction (LVEF, %) were analyzed. Measures were taken at baseline, 1 month
and 1 year after CRT. At 1 month, LVEDVI (from 149±55 to 118±40 ml/m2,
p<0.001), LVESVI (from 117±44 to 86±30 ml/m2, p<0.0001) and LVEF (from
23±4 to 29±6%, p<0.05) improved. A further improvement was observed after
1 year: LVEDVI= 89±40 ml/m2, p<0.001; LVESVI= 60±33 ml/m2, p<0.001;
LVEF= 35±10%, p<0.001. Baseline SPWMD was significantly related to 1
month and 1 year improvements of both LVESVI (Figure) and LVEDVI (r=-0.71,
<0.05; and r=-0.73, p<0.05, respectively) as well as to 1 year improvement of
LVEF (r=0.48, <0.05).

In conclusion, in patients with advanced HF and LBBB, baseline SPWMD is a
strong predictor of short- and long-term occurrence of hemodynamic improve-
ment after CRT, thus suggesting its usefulness in identifying patients who most
benefit from biventricular pacing.

DIASTOLIC FUNCTION

P2136 Developmental changes in diastolic behaviour from
fetal period to first year of life: an echocardiographic
colour-Doppler study

M. Pala, C. Denurra, L. Cassisa, G. Di Girolamo, G. Meloni, G. Realdi,
A. Ganau. Università di Sassari, Istituto di Clinica Medica, Sassari, Italy

Background: There are few observations on the diastolic heart function during
fetal and/or first life periods; compared to adult heart, a reduction in ventricu-
lar compliance indexes seems to be present in fetuses, perhaps due to ultra-
structural variations of myocardium. Ultrasounds may be a suitable method to
provide further information about these developmental changes. Purpose: To
evaluate right ventricular (RV) and left ventricular (LV) diastolic properties at
different gestational ages and during first year of life. Methods: Echocardio-
graphic Color-Doppler examinations were performed in 91 normal subjects: 66
fetuses (22 at the 20th week of gestational age, 27 at the 30th week and 17
at the 36th week, respectively), 15 newborns, and 10 one-year old children.
Peak E (pE), peak A (pA), E/A ratio, deceleration time (DT), time-velocity in-
tegral (TVI), nPeak Filling Rate (nPFR) were derived from PW Doppler flow
contours across atrio-ventricular valves; chamber stiffness was evaluated as K
ventricle = 0.08/DT. Results: Similar values in heart rate were observed dur-
ing gestational ages and at birth, whereas a significant (p<0.05) decrease was
present at one-year of life. In fetal stages pE, pA and TVI were significantly
greater in RV rather than in LV (p<0.05); both E/A ratios were <1. With ad-
vancing gestational age progressive increases in pE, pA, E/A ratio, TVI, DT,
with parallel decreases in both chamber stiffness were observed; conversely,
no changes in nPFR in both ventricles were found. At birth significant changes
of transmitral flow pattern were present, resulting in profound effects on E/A
ratio (>1), increases in TVI, K ventricle and nPFR respectively, and DT reduc-
tion. Tricuspid inflow analysis showed no change in E/A ratio (still <1), TVI
increase (p<0.01), nPFR decrease (p<0.01). At one year-age further TVI in-
creases were observed in both ventricles; the rise in RV (p<0.01) pE shifted
E/A ratio to > 1. Conclusions: Ultrasounds carefully describe developmen-
tal changes in heart diastolic properties, encompassing right-sided dominance
(fetal period) and progressive biventricular compliance increments (advancing
gestational age). Physiological changes in loading conditions yield suddenly at
the birth, leading to transmitral flow "adult" pattern, while a "fetal" flow pattern
may persist at tricuspidal level until one-year of life.
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P2137 Left-ventricular diastolic dysfunction as early
manifestation of adriamycin (doxorubucin)
cardiotoxicity

K.L. Tsui 1, T.K. Yau 2, C.K. Chan 1, T.C. Leung 1, T.S. Tse 1, K.K. Chan 1,
K.H. Lam 1, S.K. Li 1. 1Medicine, 2Clinical Oncology, Pamela Youde Nethersole
Eastern Hosp., Hong Kong, China

Background: Adriamycin is well known to cause dose-dependent cardiotoxic-
ity. This is manifested as left ventricular (LV) systolic dysfunction and congestive
heart failure, the clinical presentation of which may be delayed for years after
completion of chemotherapy. There is limited data regarding early manifestation
of cardiotoxicity as LV diastolic dysfunction detectable in asymptomatic stage
after initial doses of the chemotherapeutic agent.
Aim: To evaluate the early effect of adriamycin in left ventricular (LV) diastolic
function.
Method: 105 consecutive oncology patients who were referred for echocardio-
graphy during the course of adriamycin therapy (adriamycin group) or before
commencement of chemotherapy (control group) were assessed for LV dias-
tolic dysfunction.
Results: There were 72 patients in adriamycin group (Group A) (F:M=70:2) and
33 patients in control group (Group C) (F:M=30:3). There was no difference in
age between the two groups (48 ± 7.3 yrs for Group A, 47 ± 8.4 yrs for Group
C, p=0.17). In Group A, echocardiogram was performed 16 ± 8 days after last
dose of adriamycin, after a mean of 1.8 doses (range 1-6 doses), with a mean
accumulated dosage of 107mg/sq m (range: 40-300mg/sq m). There was a
significant higher incidence of diastolic dysfunction ("impaired relaxation") in
Group A than in Group C (47% Vs 24%, p=0.026). As compared to Group
C, Group A showed a lower mitral E velocity (0.69 Vs 0.78 m/s, p=0.01), a
lower mitral E/A ratio (1.1 Vs 1.3, p=0.03), a longer isovolumetric relaxation
time (IVRT) (91 Vs 80 ms, p=0.001), and a lower mitral septal annular early
diastolic velocity (Ea) (0.106 Vs 0.120 m/s, p=0.04).
Conclusion: Left ventricular diastolic dysfunction occurred early after initiation
of adriamycin therapy, suggesting that this is an early marker of adriamycin
cardiotoxicity. The clinical implication of this finding, especially in predicting
patients at risk for developing clinically significant cardiomyopathy, deserves
further study.

P2138 Age and diastolic function. Which parameters are
more useful in ageing subjects?

M. Rivera 1, V. Miro 2, A. Salvador 3, V. Bertomeu 4 , F. Garcia de Burgos 5,
JL. Diago 6, R. Cortes 7, J. Cosin 1 on behalf of Grupo Disfuncion VI
Comunidad Valenciana. 1Hospital La Fe, Research Unit, Valencia, Spain;
2Hospital La Fe, Cardiologia, Valencia, Spain; 3Hospital Peset, Cardiologia,
Valencia, Spain; 4Hospital S Juan, Cardiologia, Alicante, Spain; 5Hospital
Elche, Cardiologia, Elche, Spain; 6Hospital Castellon, Cardiologia, Castellon,
Spain; 7Hospital La Fe, Research Unit, Valencia, Spain

Background: Diastolic function could be a cause of cardiac heart failure (CHF),
and left ventricular diastolic parameters can measure its impairment. Neverthe-
less, some of those parameters change with age, making diastolic dysfunction
measurement more difficult, when comparing young, old and very old subjects
or during long-term clinical follow-up. Recently a new index, the ratio of early
to late transmitral flow propagation velocity, Vp/Vpa, has been reported as a
promising parameter of diastolic function that provides us with additional infor-
mation about the late filling period. In a multicenter population study we com-
pared E/A, IVRT, tau, deceleration time (DT), Vp and Vp/Vpa in healthy subjects
from 50-80 years old to assess their variation with age.
Methods: We studied 215 subjects (119 F, 96 M), age 66±9, (45-86), obtained
from a random sample of 432 people from the Valencian Community, Spain (Al-
icante, Castellon, Valencia), which in a previous questionnaire had declared to
suffer from some degree of dyspnea. These 432 subjects were referred to their
local hospital (10 hospitals involved in the study) where blood samples were
taken, an echo-Doppler study was performed and a specific questionnaire was
completed. Tapes were all measured independently at the same hospital. Out
of the 432 subjects we got a positive answer from 215. From this population,
we identified subjects in sinus rhythm without cardiovascular (CV), renal or pul-
monary disease or diabetes, they were not on any CV medications, and they all
had a normal systolic, diastolic and valvular function on echo-Doppler (n=88).
IVRT, tau and DT are in ms and Vp in cm/s.
Results: For the overall population E/A was 0.91±0.22, IVRT 91±10, tau
35±4, DT 197±37, Vp 67±15 and Vp/Vpa 0.98±0.37. When we compared
age groups (50-60, AI; 60-70, AII and 70-80, AIII) we found for E/A (1±0.26,
0.86±0.17, 0.77±0.13), p<0.0001; IVRT was (93±10, 87±10, 94±11), NS; tau
was (36±4, 33±4, 36±5), NS; DT was (188±34, 196±32, 220±43), p<0.05;
Vp was (66±13, 71±17, 62±11), NS and Vp/Vpa was (0.93±0.45, 1±0.37,
0.96±0.22), NS.
Conclusion: This multicenter population study shows that IVRT, tau, Vp and
Vp/Vpa did not change in AI, AII and AIII groups. DT increased and E/A de-
creased progressively. This could be of potential diagnostic and prognostic im-
portance when comparing left ventricular diastolic function in old and very old
subjects or during long-term clinical follow-up.

P2139 Assessment of left atrial input impedance in normal
subjects and in hypertensive patients

J. Dernellis, M. Panaretou. Mytilini, Greece

Background: To assess left atrial (LA) input impedance in patients with di-
astolic heart dysfunction due to essential hypertension, the transesophageal
Doppler pulmonary venous (PV) flow velocity and the pulmonary capillary
wedge (PCW) pressure were studied in 20 such patients and compared to 20
matched normal controls. Methods: The LA impedance was calculated as the
ratio of harmonic terms of the PCW pressure (measured by right heart catheter-
ization) to the corresponding harmonic terms of PV flow (measured by trans-
esophageal Doppler echocardiography). Eight harmonics were analyzed (fig-
ure: squares represent patients and circles controls). Results: Left ventricular
mass index (LVMI, p<0.001), heart rate (HR, p<0.05), systoloic and diastolic
blood pressure (p<0.001), isovolumic relaxation time (IVRT, p<0.001), peak A
transmitral flow velocity (p<0.001), peak reversal atrial PV flow velocity (pAR,
p<0.001) and LA diameter (p<0.001) were increased in patients compared
to controls. Spectra of impedance moduli were displaced upwards and to the
right. The increase in the impedance moduli was observed at all frequencies of
all harmonic components (p<0.001). In multivariate test LVMI (p=0.003), IVRT
(p=0.001), and LA diameter (p=0.007) had significant effect on all harmonic
components of the impedance moduli (adjusted R2= 0.970 to 0.999, p<0.001).

Conclusions: The LA input impedance may be a sensitive index of diastolic
function and it expresses resistance to heart filling. Spectra of impedance mod-
uli are displaced upward and to the right in hypertensive patients.

P2140 Low prevalence of isolated diastolic dysfunction in a
cohort of suspected heart failure patients and its
relationship to brain natriuretic peptide

A. Hannah 1 , S. Clements 2, T.A. McDonagh 3, J.J. Morton 2, H.J. Dargie 2.
1Aberdeen Royal Infirmary, Cardiology, Aberdeen; 2Western Infirmary,
Cardiology, Glasgow; 3Glasgow Royal Infirmary, Cardiology, Glasgow, United
Kingdom

Estimates of the prevalence of heart failure due to isolated LV diastolic dys-
function (DD) vary widely. We report the prevalence of DD in a cohort of 331
patients with suspected heart failure and the corresponding levels of BNP. LV
systolic dysfunction (LVSD) was defined as wall motion score < 1.4. Trans-
mitral doppler was used to assess diastolic function: an E:A ratio <1.0 and de-
celeration time (DT) >220ms (for age <50) or E:A ratio <0.5 and DT >280ms
(for age >50) defined DD. A restrictive filling pattern (RFP) was defined as E:A
ratio >2 or E:A ratio 1-2 with DT <130ms. AF patients were assessed on the
basis of the DT. Patients were defined as ’normal’ if there was no significant
echocardiographic abnormality present. BNP was measured using a direct im-
munoradiometric assay (shionoria).
Results: 103 patients met the criteria for LVSD. 11 patients met the criteria
for DD. 11 patients also met the criteria for RFP. Thus the prevalence of DD
and RFP in this cohort of suspected heart failure patients was 3.3% in each
case. 95 patients had an entirely normal echo. 111 patients had other echo
abnormalities.

Total no = 331 LVSD n-103 RFP n=11 DD n=11 normal n=95

Median BNP pg/ml 230.5 148 24 30
IQR 87.3-532.5 60-289 11-45 14-61

IQR = inter quartile range

The BNP levels in the DD group were no different to the ’normals’. The BNP
levels in the RFP and LVSD groups were significantly higher than both the
normals and the DD group. We have previously reported a useful cut-off of
BNP for excluding LVSD is 50pg/ml. Only 3 of the 11 DD patients had a BNP
level > 50pg/ml. 9 of the 11 with RFP had a BNP >50pg/ml.
Conclusions: Both isolated DD and RFP, as defined by transmitral doppler,
had a low prevalence in this cohort of patients, especially when compared with
definite LV systolic dysfunction. The low BNP in the reversed E:A ratio group
(DD) suggests this may not be an important ’abnormality’. The high BNP lev-
els in the RFP group suggests this pattern of transmitral flow does indicate
significant cardiac pathology.
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P2141 Ageing of left-ventricular diastolic function affects the
subendocardium and first involves the septum

CF. Madler 1, N. Payne 1, G. Derumeaux 2, L A. Brodin 3, G R. Sutherland 4, A
G. Fraser 1 . 1Univ of Wales College of Medicine, Wales Heart Research
Institute, Cardiff, United Kingdom; 2Hopital Charles Nicolle, Cardiology,
Rouen, France; 3Huddinge University Hospital, Cardiology, Huddinge,
Sweden; 4Gasthuisberg University Hospital, Cardiology Dept., Leuven,
Belgium

Background: Global left ventricular diastolic function measured by Doppler
mitral inflow shows an age-related decrease in E/A ratio, due to progressive
stiffening of the myocardium. Understanding the relative contribution in nor-
mals of segmental myocardial relaxation is necessary to assess pathophysiolo-
gal changes. Methods: 151 normal subjects with normal exercise ECG (young
healthy volunteers with low 10-year risk of coronary disease, 11.9%) and pa-
tients with no significant coronary artery disease (<50% diameter stenosis
on angiogram, no previous MI or revascularisation) underwent tissue Doppler
echocardiography (Vingmed system 5) with off-line analysis (Echopac). Dias-
tolic relaxation was assessed by the ratio of diastolic E to A myocardial tissue
Doppler velocities: for long axis function basal segments in apical views, for
short axis function the basal posterior segment in parasternal long axis view.
Results: Myocardial E/A<1 indicating impairment of relaxation is detected ear-
liest in the ventricular septum, affecting long axis function in a majority of a
normal population from the 5th decade onwards. This is followed by E/A<1 in
>50% of normals in the inferior (6th) and anterior/lateral walls (7th decade).
For short axis function, although altered by age, the proportion of E/A<1 never
exceeded 38% (table).

Prevalence of E/A <1, by segment and age

Segment 20-30 30-39 40-49 50-59 60-69 70-79 p
years years years years years years

n 10 16 28 48 30 19 <0.001
basal septal 0% 31% 56% 68% 90% 88% <0.001
basal inferior 0% 13% 39% 66% 76% 88% <0.001
basal lateral 0% 0% 22% 48% 64% 63% <0.001
basal anterior 0% 7% 31% 44% 67% 56% <0.001
mean basal 0% 6% 19% 53% 70% 71% <0.001
basal posterior 0% 7% 15% 33% 38% 11% <0.001

Conclusion: Diastolic ageing of the left ventricular myocardium affects suben-
docardial long axis function, more than radial function. The heterogeneity of
the onset of age-related decline of long axis relaxation needs to be considered
when using regional myocardial velocities to unmask a pseudonormal global
mitral inflow pattern or when using algorithms incorporating regional myocar-
dial velocities to diagnose increased left atrial pressures.

P2142 Decreased diastolic tolerance to afterload and
impaired systolic function after 6 hours of volume
overload

T. Henriques-Coelho, R. Roncon-Albuquerque Jr, C. Gavina, J. Correia-Pinto,
AF. Leite-Moreira. Faculty of Medicine, Physiology Dept., Porto, Portugal

Introduction: Diastolic tolerance to afterload refers to the ability of the left ven-
tricle to respond to an afterload elevation without slowing of relaxation. The
level above which an afterload elevation slows relaxation becomes smaller
and the magnitude of such slowing becomes greater as systolic function de-
teriorates. Recent evidences suggest that acute myocardial overload induces
precocious alterations in expression of various genes including those coding
calcium-regulating proteins, but the functional counterpart was not yet estab-
lished. The present study investigated to what extent acute volume overload
could lead to functional hemodynamic abnormalities.
Methods: Open-chest adult Wistar rats (n=6, 350-400 mg) were instrumented
with a tip micromanometer to record left ventricular pressures (LVP) and its first
derivative dP/dt. Single beat afterload elevations were performed by clamping
the ascending aorta before and 6 hours after a perfusion of dextran70 (5 ml/h)
that raised end-diastolic LVP from 2.1±0.9 to 6.2±1.9 mmHg. Significant re-
sults presented as mean±SEM; p<0.01.
Results: There was a significant deterioration of systolic function after 6
hours of volume overload: systolic LVP (94±7 vs. 63±3 mmHg), dP/dtmax
(4273±458 vs. 2512±201 mmHg/s) and peak isovolumetric LVP (183±10 vs.
134±13 mmHg). The time constant of relaxation Tau was similar, at baseline,
before and after volume overload (17.9±2.3 vs. 19.2±1.8 ms, p=ns). However
the response to afterload was markedly altered, with an increase in systolic LVP
of 75±6 mmHg being necessary to slow relaxation (increase Tau) before and
just 19±5 mmHg after volume overload. Additionally, the magnitude of such
slowing was altered: in response to an isovolumetric beat Tau increased only
8±3% before and 69±12% after volume overload.
Conclusion: This study demonstrated that 6 hours of ventricular overload in-
duce precocious impairment of systolic function and diastolic intolerance to
afterload. This intolerance is such that even a small elevation in systolic LVP
was enough to significantly decrease relaxation rate.

P2143 Reversibility of pulmonary hypertension in patients
with heart failure is associated with mitral flow
velocity changes

F.L. Dini 1, R. Nuti 2, L. Barsotti 2 , G. Micheli 2, S.M. De Tommasi 1 . 1Santa
Chiara Hospital, Cardiovascular Diseases Unit 2, Pisa, Italy; 2Villamarina
Hospital, Cardiology Unit, Piombino, Italy

Background: Pulmonary artery hypertension (PAH) has been widely recog-
nized to be a factor affecting prognosis in heart failure. Since increased left
ventricular (LV) filling pressure is a major determinant of PAH, reversal of di-
astolic dysfunction at Doppler echocardiography may predict the reversibility of
increased pulmonary artery pressure.
Objectives: This study sought to assess reversibility of PAH in patients with
heart failure and whether left-sided Doppler and echocardiographic variables
were predictors of pulmonary artery systolic pressure (PASP) before and after
medical treatment.
Methods: Doppler-echocardiographic examinations were performed in pa-
tients (n=100) with LV ejection fraction (EF) <45% and sinus rhythm recruited
after hospital admission or from a specialist cardiology outpatient ambulatory.
Patients were divided according to mitral flow pattern into impaired relaxation
(n=43) and restrictive/pseudonormal (n=57). Restrictive filling was defined by
a E wave deceleration time <140 msec. Pseudonormal pattern was defined
by a positive response to Valsalva maneuver and/or by a pulmonary vein flow
(PVF) reversal wave exceeding by more than 30 msec mitral A wave. A follow-
up echo-Doppler study was recorded after 6±2 months during which patients
were stabilized with optimized medical treatment.
Results: At baseline, LV EF was 30%±7% and PASP was 48±14 mmHg.
At the follow-up study, only patients (n=25) who had reversible restric-
tive/pseudonormal filling showed a significant decrease of PASP: 38±8 mmHg
versus 53±7 mmHg (p <0.0001). The closest correlations were found with E
wave deceleration rate (EDR) (r=0.73) at baseline and with the systolic fraction
of PVF forward peak velocities (SF) (r=-0.67) at follow-up. The stepwise regres-
sion model showed that EDR and the degree of mitral regurgitation were the
strongest independent predictors of PAH at baseline, while the ratio between
PVF reverse and mitral wave velocities at atrial systole and LV EF added minor
contributions leading to cumulative r value of 0.81. The SF was the strongest at
the follow-up study with minor contributions provided by EDR and the left atrial
dimension index leading to cumulative r value of 0.71.
Conclusions: In our series of patients with heart failure due to LV systolic
dysfunction, reversibility of PAH with optimized medical therapy was associated
with favorable changes in mitral flow patterns. Mitral and PVF variables were
strong predictors of PASP either before or after treatment.

EXPERIMENTAL HEART FAILURE III

P2144 Inducible nitric oxide synthase expression and
mitochondrial function in pacing-induced heart
failure in rabbits

S. Aker 1, I. Konietzka 1, A. Van de Sand 1, S. Belosjorow 1, RJ. Scheubel 2,
J. Holtz 2, G. Heusch 1, R. Schulz 1. 1University of Essen, Pathophysiology,
Essen, Germany; 2Martin Luther University Halle, Pathophysiology,
Halle/Saale, Germany

Inducible nitric oxide synthase (iNOS) and NADPH oxidase expression are in-
creased in patients with left ventricular (LV) dysfunction. Increased concentra-
tions of nitric oxide and free radicals are associated with LV dysfunction. Fur-
thermore, nitrotyrosylation of proteins, such as the mitochondrial respiratory
chain complex I, can occur and, indeed, the complex I activity is reduced in
patients with LV dysfunction.
Our aim was to study the protein expression of iNOS and activities of complex
I and cytochrome oxidase in the myocardium of rabbits with pacing-induced
heart failure (HF).
Echocardiography revealed an increase in LV end-diastolic diameter (14.6 ±
0.6 to 18.2 ± 0.6mm) and a reduction in shortening fraction (32.8 ± 1.4 to 10.0
± 0.7%, both p<0.05) after 3 weeks of pacing. Sham-operated rabbits served
as controls.
Morphologically, in HF rabbits the extent of fibrosis (31.1 ± 1.9 vs. 7.1 ± 1.0%
of analyzed area) and the number of TUNEL-positive cardiomyocytes (0.097
± 0.011 vs. 0.008 ± 0.004 per mm2) were significantly increased compared
to sham rabbits. The myocardial iNOS protein expression was increased in
HF rabbits (178,960 ± 46,012 vs. 63,083 ± 25,596 AU, p<0.05, densitometry)
compared to sham rabbits. Whereas complex I activity was reduced in HF rab-
bits compared to sham rabbits (13.17 ± 1,68 vs. 18.46 ± 1.93 U/g, p<0.05),
cytochrome oxidase activity did not differ between HF and sham rabbits (11.77
± 1.15 vs. 10.85 ± 0.88 U/g).
In this non-ischemic HF model, iNOS protein expression is increased, whereas
complex I activity is reduced. Further studies will have to define whether or not
these entities are causally related and whether or not chronic blockade of iNOS
can attenuate the progression of HF.
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P2145 The anti-oxidant probucol and chronic ischaemic
heart failure of the rat

S. Betge 1, K. Lutz 2, U. Emig 2, HR. Figulla 2. 1Friedrich-Schiller University,
Clinic of Internal Medicine III, Jena, Germany; 2Clinic of Internal Medicine III,
Friedrich-Schiller Universitiy, Jena, Germany

Recently it was reported, that oral application of the anti-oxidant probucol re-
duces the short term mortality of rats after experimental myocardial infarction.
The beneficial effect should be due to reduction of interstitial cardiac fibrosis in
the remote non infarcted area by reduction of oxidative stress. Timely parallel
we applicated probucol (60 mg/kg/day, BID by gavage) over a period of 182
days to Lewis rats after experimental myocardial infarction. This was induced
by ligation of the left anterior descending artery. Rats, fed with placebo after
myocardial infarction or after sham operation served as controls. Rats, dying in
the experimental period, were autopsied. At day 182 surviving rats were killed
and organs removed for further analysis. Only animals with large myocardial
infarction were included into the analysis (Pro: n=47; Pla: n=36; Sham: n=45).
Results (data in Mean): The weight of the left ventricles after myocardial infarc-
tion increased compared to that of sham-operated rats (Sham 834 mg). Treat-
ment with probucol resulted in a significantly lower weight of the left ventricles,
compared to placebo (Pla 1056; Pro 967 mg; p< 0.05). The infarct related di-
latation of the left ventricle was reduced by probucol, as assessed by pressure
volume measurements in the isolated left ventricle. Additionally the pressure-
volume relation in between 0-30 mmHg was attenuated by probucol, both not
significantly. Interstitial cardiac fibrosis, as measured as hydroxyprolin content
in the remote non infarcted area via HPLC and then corrected to µg collagen
per mg dry-weight showed an increase to the same extent in both groups with
myocardial infarction (Pro 111; Pla 108; Sham 41). Most important, there was
no significant difference in the Kaplan-Meier survival curves of the rats, fed with
probucol or Placebo after myocardial infarction (Exp (B)=0.868; p=0.671). The
mortality rates after 182 days were: Sham 0%; Pla 47.2%; Pro 40.4%.
Conclusion: Chronic treatment of rats after myocardial infarction with probucol
attenuates the cardiac remodelling, but does not have an effect on the long
term mortality.

P2146 Changes in myocardial 1,2-diacylglycerol levels
during transition from cardiac hypertrophy to heart
failure in murine model of systemic carnitine
deficiency

Y. Saburi, H. Matsui, K. Okumura, T. Murohara. Nagoya University, Dept. of
Cardiology, Nagoya, Japan

Background: The juvenile visceral steatosis (JVS) mouse, a murine model
of systemic carnitine deficiency, develops cardiac hypertrophy with lipid accu-
mulation and shows transition to heart failure characterized by left ventricular
dilatation and global hypokinesis. We have reported that the increased level of
myocardial 1,2-diacylglycerol (DAG), a lipid second messenger, was associated
with the development of cardiac hypertrophy and the maintenance of cardiac
function in the JVS mice. However, the serial change in myocardial DAG during
transition from cardiac hypertrophy to heart failure is not known.
Methods: The myocardial DAG level and fatty acid composition were measured
in both JVS and control mice at the cardiac hypertrophy stage (8 weeks of age)
and at the heart failure stage (24 weeks of age). Echocardiographic analysis
was also performed.
Results: JVS mice showed marked deterioration of fractional shortening and
increased left ventricular end-diastolic dimension at the heart failure stage com-
pared with that at the cardiac hypertrophy stage (10.6±1.2 vs 44.4±3.6%;
P<0.01, 6.4±0.2 vs 3.0±0.1mm; P<0.01, respectively). At the cardiac hyper-
trophy stage, the myocardial DAG level in JVS mice was 2.6-fold higher than
that in controls (1585±84 vs 607±90 ng/mg dry wt; P<0.01). Fatty acid com-
position of myocardial DAG in JVS mice showed an increase in 18:1(n-7,9) and
18:2(n-6) fatty acids (P<0.01 vs controls). At the heart failure stage, the my-
ocardial DAG level in JVS mice decreased compared with that at the cardiac
hypertrophy stage (950±102 vs 1585±84 ng/mg dry wt; P<0.01). However, no
difference was seen in the fatty acid composition of myocardial DAG in JVS
mice between the cardiac hypertrophy stage and the heart failure stage.
Conclusions: The increased myocardial DAG level at the cardiac hypertrophy
stage was followed by a decrease at the heart failure stage in JVS mice. The
decrease in myocardial DAG may be implicated in the detrimental progression
to heart failure in JVS mice.

P2147 In vivo effects of myocardial creatine depletion on
left-ventricular function, morphology and energy
metabolism during resting and stress conditions

M. Lorentzon, E. Bollano, R. Mobini, T. Råmunddal, B. Soussi, E. Omerovic.
Sahlgrenska University Hospital, Wallenberg Laboratory, Gothenburg, Sweden

Background The failing heart is characterised by disturbed myocardial energy
metabolism and creatine depletion. The aims of this study were to evaluate in
vivo the effects of creatine depletion on: 1) left ventricular (LV) function and mor-
phology during rest and stress, 2) LV energy reserve during rest and stress, 3)
myocardial and plasma catecholamines, 4) myocardial adrenergic and cholin-
ergic receptors.
Methods Male rats body weight (BW) ∼ 200g was used. Two groups were
studied: the rats treated with creatine analogue beta-guanidinopropionic acid
(GPA) (n = 10) and controls (n = 6). GPA (1 M) was administered by subcu-
taneously implanted osmotic minipumps during 4 weeks. The rats were exam-
ined in vivo by echocardiography and 31P magnetic resonance spectroscopy
(MRS) at basal and at stress conditions induced by transesophageal pacing
and dobutamin. HPLC and receptor-binding assays were used for measure-
ments of catecholamines and adrenergic/cholinergic receptors.
Results BW was lower (p< 0.01) wile LV/BW was higher (p<0.01) in the GPA
group indicating myocardial hypertrophy. In the GPA treated rats, total myocar-
dial creatine pool was ∼ 40% lower (p < 0.01) wile total nucleotide pool was
30% lower (p < 0.01) compared to the controls. LV systolic function (ejection
fraction, fractional shortening) was decreased during rest and deteriorated fur-
ther during stress (all p < 0.05). Similary, LV dimensions were increased in the
GPA group (p < 0.05).

M-mode echocardiography.

Conclusions Creatine depletion results in functional and structural LV alter-
ations. Intact myocardial creatine metabolism is important for normal LV func-
tion during resting and stress conditions. This simple model may be valuable
for studies of myocardial energy metabolism in small animal models of heart
diseases.

P2148 Cardiac output distribution and cytokine expression
in lipopolysaccharides-induced septic shock in rats

U. Emig, S. Betge, H.H. Sigusch, H.R. Figulla. Clinic for Internal Medicine III,
Friedrich-Schiller University Jena, Jena, Germany

Septic shock (SS) is a frequent, serious and cost intensive clinical picture.
The underling pathophysiologic changes are not well understood. The aim of
this study was to investigate hemodynamic alterations and expression of cy-
tokines in a rat model. Method: In anaesthetized Lewis rats SS was induced
by i.p. application of E.-coli lipopolysaccharides (20mg/kg b.w.). Controls were
injected with NaCl 0,9%. Cardiac output distribution (CO) was estimated by
the fluorescence-labelled-microsphere-method five times in 2 hour intervals.
Serum levels of IL-1β, IL-6, IL-10, TNF-[alpha] were measured at the begin-
ning after 2 and 8 hours of SS. Results: Whereas organ blood flow rates (BF)
and cytokines remained nearly unchanged in control animals, organ BF in SS
significantly increased to cerebrum (0,44 to 0,81ml/min/g) heart (3,2 to 5,0),
spleen (1,6 to 2,1) and liver (0,40 to 0,49) but decreased to kidney (6,1 to 4,8),
lung (3,7 to 1,5), colon (0,91 to 0,65) and skin (0,102 to 0,054). TNF-[alpha]
first increased to 2. hour but decreased again to 8. hour (1,38 pg/ml to 30,3
ng/ml to 2,1 ng/ml), IL-10 (112 pg/ml to 40,6 ng/ml to 138 ng/ml) and IL-6 (74
pg/ml to 33,8 ng/ml to 61,2 ng/ml) increased to the 2. and 8. hour. Conclusion:
These results demonstrate a complex redistribution of cardiac output in septic
shock in favour of heart, cerebrum, liver and spleen but to the disadvantage of
especially lung, colon and skin. A massive expression of measured cytokines
in septic shock appears.
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P2149 Metabolic phenotype in moderate severity heart
failure includes reductions in pyruvate
dehydrogenase activity and malonyl CoA

WC. Stanley 1, MP. Chandler 1 , J. Kerner 2, A.E. Reszko 2, CL. Hoppel 3 ,
H. Huang 1, J. Sterk 1, HN. Sabbah 4 . 1Case Western Reserve University,
Department of Physiology & Biophysics, Cleveland, United States of America;
2CWRU, Department of Nutrition, Cleveland, United States of America;
3CWRU, Dept. of Medicine, Cleveland, United States of America; 4Henry Ford
Heart and Vasc. Inst., Detroit, United States of America

Recent human and animal studies have demonstrated that in severely de-
compensated heart failure (HF), the cardiac muscle switches to a more fe-
tal metabolic phenotype, characterized by down regulation of free fatty acid
oxidation and an enhancement of glucose oxidation. The goal of this study
was to examine myocardial substrate metabolism in a model of moderately se-
vere coronary microembolism-induced HF. We hypothesized that during well-
compensated HF, free fatty acid oxidation would predominate as opposed to a
more fetal metabolic phenotype of greater glucose oxidation. Myocardial free
fatty acid and glucose oxidation was measured in normal dogs (n=8) and dogs
with microembolism-induced HF (n=12, LV ejection fraction = 28%) by infusing
isotopic tracers (3H-oleate and 14C-glucose) in anesthetized open-chest ani-
mals. Dogs with HF had significantly reduced peak dP/dt, peak LV pressure,
and rate-pressure product. There were no significant differences between nor-
mal and HF dogs in the rate of myocardial oxygen consumption (3.19±0.34
vs 2.70±0.39 µmols/g/min, respectively), fatty acid oxidation (39±6 vs 44±8
nmols/g/min, respectively), or glucose oxidation (0.17 ± 0.03 vs 0.13 ± 0.02
µmols/g/min, respectively). The total activity of pyruvate dehydrogenase, the
key enzyme regulating myocardial pyruvate oxidation (and hence glucose and
lactate oxidation) was not affected by HF, however the activation state was sig-
nificantly reduced (from 51% active in normal dogs to 39% in HF; p<0.05). We
did not observe any difference in the activity of carnitine palmitoyl transferase-
I (CPT-I; a key enzyme regulating long-chain fatty acid oxidation in mitochon-
dria) between groups nor in the ability of malonyl-CoA (an endogenous inhibitor
of CPT-I) to inhibit CPT-I activity in isolated mitochondria. On the other hand,
myocardial malonyl-CoA content was significantly decreased in the HF group
(0.81±0.05 vs. 1.05±0.06 nmols/g; p<0.05), suggesting less in vivo inhibition
of CPT-I activity. These results support the concept that there is not a decrease
in fatty acid oxidation early in HF, and that the dramatic down-regulation of fatty
acid oxidation enzymes and the switch to greater glucose oxidation observed
in severely decompensated HF is a late-stage phenomemon.

P2150 Right-ventricular pressure load in pigs: progressive
loss of regional myocardial function without
ischaemia

M. Coulibaly 1, H. Dörge 1, C. Sellin 1, OJ. Liakopoulos 1 , C. Mühlfeld 2 ,
H. Post 3, C. Ballat 1, FA. Schöndube 1 . 1Heart Center Göttingen,
Cadiovascular surgery, Göttingen, Germany; 2Institute of Anatomy, Göttingen,
Germany; 3Department of Cardiology, Heart Center Göttingen, Göttingen,
Germany

Purpose: Right ventricular (RV) pressure load (RVPL) frequently leads to RV
failure, the mechanisms remain unclear. We tested whether myocardial dys-
function induced by RVPL is associated with ischemia.
Methods: Pigs were randomised to control group (CG, n=7) or banding group
(BG, n=6). Baseline measurements of RV pressure and systemic hemody-
namics (micromanometry), regional RV function (sonomicrometry) and right
coronary flow (ultrasonic flow probe) were performed. RV oxygen consumption
(RVOC) and regional RV work index (RVWI: pressure-segment length area,
mm*mmHg) were calculated. RV pressure was increased from 28±5 to 67±11
mmHg by pulmonary artery constriction (PAC). The degree of PAC remained
unchanged throughout the protocol. Measurements were repeated at 10 min,
1, 3 and 6 h after PAC. Transmural RV biopsies were obtained at baseline and
at 6 h after PAC for ultrastructural analysis.
Results: Heart rate and mean arterial pressure were not different between
groups throughout the protocol. Right coronary inflow remained constant in CG
and increased at 6 hours after PAC compared to baseline in BG (99±22 vs

Regional RV work index [mm∗mmHg].

66±21 ml/min; p<0.05). After initial increase, RVWI declined progressively in
BG, but remained unchanged in CG (see figure). Regional RVOC at 6 h after
PAC was 182%±39% of baseline in BG. In BG cellular edema index increased
at 6 h after PAC (0.43±0.04 vs 0.36±0.04; p<0.05) but mitochondrial surface to
volume ratio remained unchanged (6.36±0.19 vs 6.32±0.34; n.s.). Ultrastruc-
ture did not changed by time in CG.
Conclusion: RVPL in pigs results in progressive RV dysfunction in spite of
maintained oxygen supply and preserved mitochondrial integrity. Thus, RV dys-
function induced by RVPL is mediated by an event cascade distinct from is-
chemia.

P2151 Changes in epicardial activation patterns and
conduction velocity in isolated rabbit hearts with
chronic apical myocardial infarction

NL. Walker 1, FL. Burton 1, SM. Cobbe 1, GL. Smith 2. 1University of Glasgow,
Cardiovascular and Med Sci Division, Glasgow, United Kingdom; 2University
of Glasgow, IBLS, Glasgow, United Kingdom

Introduction: Myocardial infarction is a common cause of left ventricular dys-
function. The mode of death in heart failure is usually either pump failure or
arrhythmia - frequently a ventricular tachyarrhythmia. The mechanisms of ar-
rhythmogenesis continue to be studied in order to identify potentially modifiable
features.
Methods: Chronic (8 weeks) coronary artery ligation (INFARCT) caused
marked left-ventricular dysfunction compared with sham-operated (SHAM) rab-
bits. Left ventricular ejection fraction as assessed by echocardiography was 43
± 2% in INFARCT (n=8) and 74 ± 1% in SHAM (p<0.0001) (n=8) (mean ±
SEM throughout). Langendorff-perfused hearts were loaded with the voltage-
sensitive dye RH 237 and action potentials recorded at 254 sites simultane-
ously from a 2cm x 2cm area on the basal, anterior surface of the left ventricular
epicardium. In the INFARCT hearts, the area studied did not include infarcted
tissue. Right atrial and left ventricular epicardial pacing were performed with
bipolar electrodes at a cycle length of 250ms. Epicardial activation patterns
were analysed off-line to obtain conduction velocity (CV) profiles. Local con-
duction inhomogeneity was assessed using the method of Lammers et al. (1).
Results: Activation patterns in atrial pacing from sham hearts and those with
an apical infarct were significantly different. Mean time to earliest activation was
greater in INFARCT (100.6 ± 3.7ms) compared to SHAM (86.2 ± 2.3ms, p <

0.01). This delay, combined with a non-significantly greater dispersion (21.4 ±
4.1ms vs. 15.5 ± 1.8ms), resulted in higher maximum activation times (122.0
± 6.9 vs. 101.8 ± 6.9, p < 0.01).
On epicardial pacing, the orientation of anisotropy was the same in INFARCT
and SHAM. Longitudinal CV was higher in INFARCT (76.7 ± 3.4cm/s vs. 65.7
± 3.4cm/s, p < 0.05). Transverse CV was not significantly different (44.6 ±
3.2cm/s vs. 43.4 ± 3.3cm/s). The difference in the Lammers inhomogeneity
index (2.1 ± 0.3 vs. 1.7 ± 0.2) was not significant.
Conclusion: This study of activation and CV has revealed increased conduc-
tion delay and higher longitudinal velocities. The delay in epicardial activation
is not the consequence of altered epicardial conduction parameters, therefore
it must originate earlier in the activation pathway.
Reference: 1. Lammers WJEP, Schalij MJ, Kirchhof CJHJ, Allessie MA. Quan-
tification of spatial inhomogeneity in conduction and initiation of reentrant atrial
arrhythmias. Am J Physiol 1990;259:H1254-H1263
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P2152 Selective beta1-blockade attenuates post-infarct
remodelling without improvement in myocardial
energy metabolism and function in rats with heart
failure

E. Omerovic, E. Bollano, B. Soussi, F. Waagstein. Sahlgrenska University
Hospital, Wallenberg Laboratory, Gothenburg, Sweden

Objective To investigate in vivo the effects of long-term selective beta1-
blockade on cardiac energy metabolism, remodelling, function and plasma cy-
tokines in rat model of post-infarct congestive heart failure (CHF).
Methods Myocardial infarction (MI) was induced in male rats by ligation of left
coronary artery. Only rats with large (> 35% of left ventricle)were included.
Three different groups of rats were studied, MI rats treated with metoprolol
(n = 17), MI rats treated with saline (n = 14) and sham operated rats (n =
12). The treatment with metoprolol 1mg/kg/h was initiated the 3rd week post-
infarct for a period of 6 weeks. All rats were investigated non-invasively with
volume-selective 31P magnetic resonance spectroscopy and echocardiogra-
phy for evaluation of left ventricular (LV) energy metabolism, morphology and
function. Plasma concentration of IL-1 beta (IL-1) and IL-6 and density of beta-
adrenergic receptors were analyzed.
Results Metoprolol attenuated increase in LV dimensions and volumes (all
p<0.05). Treatment with metoprolol had no effect neither on PCr/ATP nor LV
function. Plasma level of IL-1 was higher (p<0.05) and IL-6 was lower (p<0.05)
in the metoprolol group. Density of beta-adrenergic receptors was similar in all
three groups.

Beta blockade in rats with heart failure

delta LVDd (mm) delta LVVd (ml) delta SV (ml) PCr/ATP

metoprolol 1 ± 0.3# 0,12 ± 0.03# 0,08 ± 0.01 2.2 ± 0.04*
saline 3 ± 0.3* 0,27 ± 0.06* 0.14 ± 0.02 2.1 ± 0.02*
sham 0.9 ± 0.1 0,09 ± 0.02 0.1 ± 0.02 3.2 ± 0.06

# p<0.05 v. saline, * p<0.05 v.shamLVDd = left ventricular diameter in diastole, LVVd = left
ventricular volume in diastole, SV = stroke volume, PCr/ATP = phosphocreatine/adenosine-tri-
phosphate ratio

Conclusion Selective beta1-blockade in rats with chronic CHF attenuates post-
infarct structural remodelling without concomitant improvement in myocardial
energy metabolism and function. This dichotomy in response to beta-blockade
was not previously reported. Improvements in myocardial energy metabolism
and function do not precede and are not a prerequisite for anti-remodelling
effect of beta1-blockade in the setting of chronic CHF.

P2153 The intrinsic mitochondrial maximal oxidative
capacity of the failing heart is depressed and relates
to disease severity but keeps normal regulatory
properties

B. Mettauer 1 , J. Zoll 1, B. N’Guessan 1, E. Lampert 1 , O. Roth 2, B. Geny 1,
V. Veksler 3 , R. Ventura-Clapier 3 . 1University Hospital of Strasbourg, Clinical
Physiology Dept., Strasbourg, France; 2Service de Cardiologie, Colmar,
France; 3Faculté de Pharmacie, INSERM U446, Châtenay-Malabry, France

Energetic imbalance is suspected to affect the failing heart(FH) but the intrinsic
mitochondrial properties are incompletely known and their relations to severity
of left ventricular(LV) failure have not been assessed.
Methods: We determined in LV samples from 16 explanted FH (LVEF: 23±2%)
during transplantation, the basal (V0) and maximal ADP-stimulated respiration
(Vmax, µmol O2/min/g) in an oxygraphic cell after saponin-skinning, and com-
pared it to V0 and Vmax of unfailing control LV(C), obtained during open-heart
surgery (LVEF: 69±3%). The Michaelis constant for ADP(Km, µM) was calcu-
lated by stepwise ADP increase as an index of sensitivity to ADP. The effect of
disease severity was assessed by comparisons between Vmax and Km of pa-
tients with brain natriuretic peptide blood levels(BNP, pg/ml) above and below
300.
Results: (means±SEM) Oxidative capacity of LV(Vmax) was lower but Km was
normal in FH (figure). The high BNP patients had lower peakVO2 (ml/min/kg)
V0 and Vmax (table), whereas their hemodynamics, catecholamines and Min-
nesota scale were similar.

*p<0.05 V0 Vmax Km peak VO2 BNP

high BNP (n=8) 1.9±0.1 10.3±0.7 439±71 10.7±0.8 615±127
Low BNP (n=8) 2.8±0.5* 13.9±1.4* 502±60 13.2±0.4* 182±25*

Conclusion: The energetic imbalance of FH not only results from defective O2
supply and remodelling but also from intrinsic defects in oxidative capacity that
relate to disease severity. However mitochondria keep the normal regulatory
properties of a highly oxidative muscle.

EXPANDING THE ROLE OF RENIN-ANGIOTENSIN
SYSTEM AS A TARGET TO THERAPY IN HEART FAILURE

P2154 Renal effects of different doses of acetylsalicylic acid
in overhydrated elderly with activated
renin-angiotensin system

T. Juhlin 1, P. Höglund 2. 1Malmö Univ. Hospital, Dept .of Cardiology, Malmö;
2Univ. of Lund, Dept. of Clinical Pharmacology, Lund, Sweden

Background: High doses of acetylsalicylic acid (ASA) can counteract the ben-
eficial effects of angiotensin-converting enzyme (ACE) inhibitors and exert
detrimental effects on renal function in patients with congestive heart failure.
The highest dose not causing negative renal effects is not known.
Aim: The objective was to study the negative effects on renal function, mea-
sured as urine flow and excretion rates of electrolytes, from different doses of
ASA in elderly healthy volunteers with activated renin angiotensin system from
pre-treatment with diuretics, treated with ACE-inhibitors.
Methods: 16 subjects were divided into two groups and each received two
different doses of ASA (0-160 mg or 80-320 mg), in a randomised double-
blind, cross-over fashion. Before the doses of acetylsalicylic acid the subjects
received pre-treatment with bendroflumethiazide 5 mg daily for 6 days but not
in the morning of study days, and enalapril titrated to 10 mg daily. To ensure
urine production the subjects were slightly over-hydrated: a loading volume of
500 ml water was given one hour prior to dose. Water volumes corresponding
to voided urine, +40 ml/h for perspiratio, were given during study days.
Results: The lowest mean values were reached after 75 minutes. Urine flow,
excretion rates of sodium, osmolality clearance and free water clearance de-
creased significantly in a dose dependent manner (table).

0 80 160 320

Urine flow (ml/min) 5.5 4.9 4.0 2.8
Sodium excretion (umol/min) 108.8 82.9 58.1 33.3
Potassium excretion (umol/min) 53.0 72.4 44.0 55.9
Osmolality clearance (ml/min) 2.1 2.1 1.7 1.5
Free water clearance (ml/min) 3.4 2.8 2.0 1.4

Observations after 75 minutes in urine flow, excretion rates of electrolytes, osmolality clearance
and free water clearance from different ASA-doses (0, 80, 160 and 320 mg) in elderly healthy
volunteers with activated renin angiotensin system and treated with ACE-inhibitors.

Conclusion: The renal effects of ASA are clearly dose dependent. The neg-
ative influence of higher doses of ASA must be taken into consideration in
patients with congestive heart failure.
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P2155 Bradykinin mediates systemic vasodilatation
associated with long-term angiotensin-converting
enzyme inhibition in patients with congestive heart
failure

N.L. Cruden 1, F.N. Witherow 1, G. Cummings 2, D.J. Webb 3, K.A.A. Fox 1,
D.E. Newby 1. 1Royal Infimary of Edinburgh, Dept. of Cardiology, Edinburgh;
2Welcome Trust, Clinical Research Facility, Edinburgh; 3Univ. of Edinburgh,
Dept. of Clinical Pharmacology, Edinburgh, United Kingdom

Background: Inhibition of angiotensin converting enzyme (ACE) reduces
blood pressure, increases cardiac output and improves morbidity and mor-
tality in patients with chronic heart failure (CHF). It remains unclear whether
bradykinin contributes to the systemic haemodynamic changes associated with
chronic ACE inhibition.
Aims: To investigate whether inhibition of bradykinin activity with the bradykinin
receptor antagonist, B9340, attenuates the haemodynamic effects of chronic
ACE inhibition.
Methods: 10 patients with CHF (NYHA II-IV, EF<40%), who were maintained
on chronic (>6 months) ACE inhibitor therapy, were randomised to receive
enalapril (10 mg twice daily) or losartan (50 mg twice daily) in a randomised,
double-blind crossover trial. After 6 weeks of each treatment, patients under-
went right heart catheterisation and were randomised to receive a systemic
infusion of either B9340 (2, 6 and 20 µg/kg/min for 15 min at each dose) or
saline placebo.
Results: In patients treated with enalapril, mean arterial pressure (+7.3
mmHg), systemic vascular resistance (+224 dynes s/cm5), pulmonary artery
wedge pressure (+1.0 mmHg) and heart rate (+3 bpm) were greater after
B9340 infusion when compared to placebo (p<0.0001, p<0.05, p<0.0001 and
p<0.005 respectively) or losartan therapy (p<0.0005, p=0.17, p<0.0001 and
p<0.01 respectively). There were trends towards reductions in cardiac out-
put with B9340 during enalapril therapy when compared to placebo infusion
or losartan (p=0.08 and p=0.18 respectively).

Conclusions: Bradykinin contributes to the systemic haemodynamic effects
of long-term ACE inhibition in patients with CHF. This mechanism may help
explain the apparent clinical superiority of ACE inhibitors over angiotensin re-
ceptor antagonists in the treatment of CHF.

P2156 Platelet inhibition by valsartan and valeryl 4-hydroxy
valsartan: a possible missing link to explain benefits
of angiotensin II receptor blockers in patients after
acute vascular events

V.L. Serebruany 1 , A.I. Malinin 1, D.R. Lowry 1, S.O. Gottlieb 1,
C.H. Hennekens 2. 1Sinai Hospital, Thrombosis Research Center, Baltimore,
United States of America; 2University of Miami, Miami, United States of
America

Background: Valsartan (V) selectively blocks the binding of angiotensin II to
the AT1 receptor benefiting patients after acute vascular events. Considering
that platelet activation plays a key role in such events, and that AT1 receptors
are present on the platelet surface we assessed the in vitro effects of V and
its major liver metabolite, valeryl 4-hydroxy valsartan (V4HV), on platelets in
subjects with multiple risk factors for vascular disease.
Methods: Data from 20 subjects were analyzed. Blood samples were pre-
treated with 10nM, 100nM, 1µM, 10µM, and 100µM of V and V4HV, and
then incubated for 1 hour at 370C. Platelet characteristics were assessed by
conventional (5µM epinephrine, and 5µM ADP), and whole blood (1mg/ml
collagen) aggregometry; closure time with epinephrine/collagen cartridge by
PFA-100 (Dade-Behring, Inc), and platelet activation units with Ultegra (Ac-
cumetrics, Inc.) analyzers. The expression of platelet receptors was deter-
mined by using the following monoclonal antibodies: CD31, CD41, CD42b,
CD51/CD61, CD62p, CD107a, CD107b and CD151. PAC-1 was used to mea-
sure fibrinogen-platelet binding. Platelet–leukocyte formation was detected uti-
lizing dual antibodies for a pan-platelet marker CD151, and CD14, a universal
monocyte/macrophage marker.
Results: Pretreatment of blood with V and V4HV resulted in an inhibition of
ADP - (p=0.0002; V), epinephrine - (p=0.0001; 4VHV), and collagen-induced

(p=0.02; V, and p=0.0001 4VHV) aggregation. Expression of CD41 (p=0.03;
V, and p=0.02 4VHV), CD51/CD61 (p=0.01; V, and p=0.02 4VHV), CD62p
(p=0.03 for both V and 4VHV), CD107a (p=0.04 for both V and 4VHV), and
PAC-1 (p=0.03; V, and p=0.02; 4VHV) was significantly reduced in V and
V4HV containing samples as compared to autologous baseline activity. Clo-
sure time was delayed (p=0.02; V, and p=0.03; 4VHV) indicating platelet inhibi-
tion in whole blood under high shear conditions. Surface expression of CD31,
CD42b, CD107b, CD151, intensity of platelet-leukocyte formation, and Ulte-
gra? analyzer readings remained unchanged. Platelet inhibition was not dose-
dependent, and was more potent for 4VHV than for V in the therapeutic range.
Conclusions: Both valsartan and valeryl 4-hydroxy valsartan exhibited signifi-
cant in vitro inhibition of human platelets. Antiplatelet properties of V and 4VHV
are mild, but trigger alternative mechanism(s) than those of aspirin, dipyrido-
mole, thienopyridines, selective serotonin reuptake inhibitors, and glycoprotein
IIb/IIIa inhibitors.

P2157 Losartan reduces hospitalizations for heart failure in
patients with diabetes with no prior history of heart
failure

AA. Carr 1, B. Dahlof 2 , BM. Brenner 3, T. Dickson 4, J. Edelman 5,
LH. Lindholm 6 , S. Shahinfar 5 , S. Snapinn 5 on behalf of the RENAAL and
LIFE Study Investigators. 1S. Clinical Research & Management, Circulatory
Disease Center, Augusta, United States of America; 2Sahlgrenska Hospital,
Department of Medicine, Goteborg, Sweden; 3Brigham and Women’s
Hospital, Renal Division, Boston, United States of America; 4Merck and Co,
Inc., Medical Communications Department, West Point, United States of
America; 5Merck and Co, Inc, West Point, United States of America; 6Umea
University Hospital, Public Health and Clinical Medicine, Umea, Sweden

Introduction: The high incidence of congestive heart failure (CHF) in diabetic
patients raises major public health concerns. Two large, randomized, double-
blind, outcomes trials enrolling substantial numbers of diabetic patients and
using the angiotensin II antagonist losartan were recently completed.
Methods: The Reduction in ENdpoints with the Angiotensin II Antagonist
Losartan (RENAAL) study recruited 1513 patients with type 2 diabetes and
nephropathy, while the Losartan Intervention For Endpoint reduction in hyper-
tension (LIFE) study recruited 9193 patients with essential hypertension, of
which 1195 had diabetes at the start of the study. In both studies patients
were treated with losartan 50mg titrated to 100mg if the goal blood pressure
of 140mmHg systolic and 90mmHg diastolic was not met. Patients could re-
ceive additional antihypertensive medications if goal blood pressure was not
achieved. The control in RENAAL was placebo (with conventional therapy),
while in LIFE patients were randomized to losartan or atenolol. Followup in
RENAAL was a mean of 3.4 years, while in LIFE patients were followed for a
minimum of 4 years (mean 4.7 years). Events of hospitalization for CHF were
adjudicated by an independent committee in both trials. Patients with a prior
history of CHF were excluded from this analysis.
Results: In both studies, blood pressure was reduced equivalently in both treat-
ment groups. Although all of the patients in this post hoc analysis were diabetic,
patients enrolled into the RENAAL study were at higher risk of developing CHF
(HR for RENAAL versus LIFE 3.0 p<0.0001). Losartan was effective in sig-
nificantly reducing hospitalizations for CHF versus placebo in RENAAL, and
versus the beta-blocker atenolol in LIFE.

Study Losartan Control HR(95% CI) p value

RENAAL 82/710 (11.6%) 109/721 (15.1%) 0.737 (0.553-0.981) 0.037
LIFE 28/565 (5.0%) 48/582 (8.2%) .573 (0.360-0.914) 0.019
Combined 10/1270 (8.7%) 157/1303 (12.0%) .687 (0.538-0.877) 0.0025

Conclusions: In diabetic patients without a prior history of CHF, losartan was
associated with a significant reduction in the risk of hospitalization for CHF.
This effect was demonstrated both in patients who were at high cardiovascular
or renal risk.
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P2158 Estimation of myocardial perfusion relative to the
presence of myocardial viability in patients with
left-ventricular dysfunction during 3 months therapy
with captopril or eprosartan

S. Shalaev, E. Metlitskaya, E. Petrik, D. Teffenberg. 1Tyumen Cardiology
Center, Urgent Cardiology, Tyumen, Russian Federation

The aim of this study was to estimate myocardial perfusion (MP) relative to
the presence of myocardial viability in patients (pts) with left ventricular (LV)
dysfunction during 3 month therapy with angiotensin-converting enzyme in-
hibitor captopril (CAPT) and an angiotensin II AT-1 receptor blockers eprosar-
tan (EPRO). Methods: Total 34 pts (30 men, mean age 53.6±8: range 37-66,
mean EF 39.6±3.6%, NYHA II-III - 94.1%) with LV dysfunction (EF<45% on
day 5-7 of acute myocardial infarction) were included. Myocardial perfusion
scintigraphy (MPS) with 99mTc-MIBI was performed between 5-7 days after
myocardial infarction. The evaluations of MP and detection of signs of viability
of the dyssynergic myocardium were performed twice - at baseline and after
sublingual nitroglycerine. MP was calculated for each analysed segment (1-
perfusion defect (PD)< 25%; 2- PD - 25-50%; 3 - PD - 50-75%; 4 - PD > 75%).
For evaluation of dynamic changes the myocardial perfusion violation index
(MPVI - defined as the ratio the total score/number of analyzed segments) was
used. During 3 next months, all pts have baseline therapy in combination with
CAPT (16 pts - 1 group) and with EPRO (18 pts - 2 group). MPS were repeated
after 3 months. For the statistical analysis Wilcoxon test was used.
Results: The analysis of dynamics of values showed that significant im-
provement of MP has occurred only in patient with signs of viable my-
ocardium(VM)(MPVI 2.86±0.6 and 1.94±0.7,p=0.00008 vs 2.5±0.3 and
2.2±0.6,p=0.82). Analysis of MP relative to the presence of myocardial via-
bility in groups 1 and 2 showed comparable increasing of coronary flow in both
treatment groups in pts with viable myocardium (see table).

MPVI baseline MPVI after 3 months p- value

Group 1 - pts with VM (n=11) 2.8± 0.4 1.9± 0.3 0.004
Group 1 - pts without VM (n=5) 2.6± 0.5 2.2± 0.8 0.34
Group 2 - pts with VM(n=11) 2.9± 0.7 2.0± 0.9 0.013
Group 2 - pts without VM (n=7) 2.4± 0.6 2.2± 1.1 0.68

Conclusion: Thus, the evaluation of MP in pts with postinfarction LV dysfunc-
tion after 3 months of drug therapy showed that: 1) the significant improvement
of MP has occurred only in pts with the signs of VM at baseline 2) CAPT and
EPRO demonstrated comparable efficiency in influence on MP in pts with signs
of VM.

P2159 Relation of arterial-ventricular coupling changes to
left-ventricular geometric patterns in hypertensive
adults after antihypertensive therapy with angiotensin
converting enzyme inhibitors

I. Iakovou 1, E. Karpanou 2, G. Vyssoulis 3, PK. Toutouzas 3, DV. Cokkinos 2.
1SOUDA, Greece; 2Onassis Cardiac Surgery Ctr., 1st Cardiology Dept.,
Athens; 3Hippokration Hospital, Univ. Cardiology Clinic, Athens, Greece

Background: We sought to determine the relation of arterial-ventricular cou-
pling (AVC) changes to left ventricular geometric patterns in hypertensive
adults after antihypertensive therapy with angiotensin converting enzyme in-
hibitors (ACEI).
Methods: A total of 2268 patients with essential arterial hypertension, were
studied echocardiographically at baseline, and after 6 months of antihyper-
tensive monotherapy with ACE inhibitors. Patients were divided according to
the geometric patterns of left ventricular hypertrophy into four groups: (a)
normal geometry (n=394), (b) concentric remodeling, (c) concentric hypertro-
phy (n=870), and eccentric hypertrophy (n=546). The AVC was calculated by
echocardiographic measurements based on the equation: AVC= Ea/Emax =
ESP/SV/ESP/ESV= ESV/SV (ESP, End-Systolic Pressure; SV, Stroke Volume;
ESV, End Systolic Volume).
Results: There no significant differences in baseline characteristics between
the groups. ACEI significantly decreased the LV mass index, and AVC values
in the whole patient population. However, the decrease was more prevalent
in patients with eccentric and concentric hypertrophy compared to the other
three groups (p<0.0001). Patients with eccentric hypertrophy had significantly

Hemodynamic data of the patient populati

Normal Concentric Concentric Eccentric
Geometry, Remodelling, Hypertrophy, Hypertrophy,

n=394 n=458 n=870 n=546

DSBP, mm Hg -29 ± 9.5 -29 ± 8.5 -35 ± 12* -34 ± 12*
DDBP, mm Hg -18 ± 6.2 -18 ± 5 -19 ± 6 -18 ± 6
% Heart Rate -1.9 ± 3.9 -2.4 ± 4.6 -2.2 ± 4.5 -1.7 ± 5.6
% LV mass index -10 ± 4 -11 ± 4 -15 ± 5.1* 13 ± 4*
% AVC -4.3 ± 4.4 -3.3 ± 5.1 -4.7 ± 5.5 -5.3 ± 5.8*

All values are mean ± SD or percentages. BMI, Body Mass Index;D, Difference; DBP, Diastolic
Blood Pressure; LV, Left Ventricular; SBP, Systolic Blood Pressure; %, Percentage Change.

higher percentage change in AVC compared to concentric hypertrophy group
(p<0.0001).
Conclusions: ACEI have the most favorable impact on patients with eccentric
and secondary on patients with concentric hypertrophy. These findings may
help in the optimization of antihypertensive treatment.

P2160 Delayed development of angiotensin-converting
enzyme-inhibitor-induced angioedema: association
with acute phase proteins

M. Bas 1, TK. Hoffmann 1, I. Haas 1, U. Ganzer 1 , H. Bier 1, G. Kojda 2.
1Hals-Nasen-Ohren Klinik, 2Institut für Pharmakologie,
Heinrich-Heine-Universität, Düsseldorf, Germany

Acute angioedema, a nonitchy pale swelling of subcutaneous and submucosal
tissue can become life-threatening if it occurs in the upper airways. Urticaria
and C1 esterase inhibitor deficiency are typical conditions associated with this
type of edema. Similarly, angioedema is a well known serious side effect of
ACE-inhibitors such as captopril, with an incidence of 0.1-0.7%. The aim of
this study was to determine the existence of certain predispositions such as
prior allergic reactions and the time interval between initiation of ACE-inhibitor
treatment for the occurrence of angioedema. A total of 21 patients present-
ing with acute angioedema and ACE-inhibitor treatment but no apparent C1
esterase inhibitor deficiency were included (ACE) and 11 patients with oropha-
ryngeal edema of unknown cause served as a control group (CON). All pa-
tients were checked for duration of treatment, co-medication, accompanying
diseases, prior allergic reactions, changes of C-reactive protein (CRP) and fib-
rinogen, efficacy of treatment and recurrent episodes. The mean intervall be-
tween initiation of ACE-inhibitor therapy and angioedema was 29.5 months (1
week - 96 months). Only 19% of these cases had an allergic predisposition
but there was no direct association to the occurrence of angioedema. However,
there were only 9% of cases with prior allergic reactions in CON. CRP (mg/dl)
was strongly enhanced in ACE (3.97±0.9) as compared to CON (0.62±0.2,
p=0.002). ACE-patients also showed slightly higher fibrinogen (475±34 mg/dl)
than CON-patients (304±17.3 mg/dl, p=0.0001). Two patients of ACE who con-
tinued with an ACE-inhibitor showed a relapse, while patients without further
ACE-inhibitor therapy did not. These data suggest that the ACE-inhibitor in-
duced angioedema can occur after several years of event-free treatment and is
associated with a strong increase of plasma acute phase proteins, while idio-
pathic angioedemas are not.

P2161 Long-term irbesartan treatment preserves renal
function and increases survival in fatty Zucker rats

S. E. O’Connor, JP. Bidouard, C. Cadrouvele, L. Gouraud, Y. Grataloup,
F. Pierre, P. Janiak, JM. Herbert. Sanofi-Synthelabo Research, Cardiovascular
Thrombosis Department, Chilly-Mazarin, France

Background: Angiotensin receptor antagonists have been used for the treat-
ment of hypertension, heart failure and renal disease. A recent clinical study
has demonstrated a renoprotective effect of irbesartan in patients with diabetic
nephropathy (Lewis et al., 2001). The purpose of our study was to determine
the effects of long-term (12 months) irbesartan administration in the fatty Zucker
rat, a strain characterised by obesity and type 2 diabetes resulting in the devel-
opment of progressive nephropathy.
Methods: Male 12 week-old fatty fa/fa Zucker rats received during 12 months
either standard laboratory diet (n=25) or standard diet containing irbesartan
at a daily dose of 30 mg/kg (n=25). A group of untreated age-matched lean
fa/+ Zucker rats (n=25) was included as a control. Renal function and blood
biochemistry were measured after 3, 6, and 9 months of the study. At 12 months
a haemodynamic evaluation was performed in all remaining animals and heart
weights were determined to measure the development of cardiac hypertrophy.
Results: Placebo-treated fatty fa/fa Zucker rats exhibited an important mortality
during the study period (26%, 35% and 72% at 6, 9 and 12 months, respec-
tively) which was markedly reduced in the group treated with irbesartan (9%,
13% and 22% at 6, 9 and 12 months, p<0.05 versus placebo). Mortality in lean
fa/+ rats attained 12% at 12 months. Irbesartan treatment significantly reduced
the large increases in urinary protein excretion observed in fa/fa animals. Val-
ues (mg/day) were 8 ± 2, 67 ± 15 and 149 ± 23 (irbesartan) versus 152 ±
20, 276 ± 24 and 290 ± 90 (fa/fa placebo) at 3, 6 and 9 months, respectively
(p<0.05). Plasma creatinine levels measured after 9 months were significantly
lower in the irbesartan group (0.53 ± 0.02 mg/dl) than in placebo fa/fa animals
(0.86 ± 0.13 mg/dl, p<0.05) and similar to the fa/+ group (0.58 ± 0.02 mg/dl).
Mean arterial blood pressure was lower in the irbesartan-treated animals (86
± 4 mmHg versus 103 ± 7 mmHg in the placebo fa/fa group, p<0.05) but not
different from fa/+ animals (97 ± 3 mmHg). Heart rate values did not differ sig-
nificantly between the three groups. Heart weight measured as a function of
body weight was reduced by 23% in the irbesartan-treated group (3.13 ± 0.17
g/kg compared with 4.08 ± 0.29 g/kg in placebo fa/fa animals).
Conclusions: Prolonged irbesartan treatment preserves renal function, lowers
blood pressure, reduces heart weight and substantially increases survival in
fatty fa/fa Zucker rats.
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P2162 Angiotensin-converting enzyme inhibition with
trandolapril prevents recurrences of paroxysmal lone
atrial fibrillation in normotensive patients

F. Belluzzi 1, L. Sernesi 1 , C. Valenti 2 , F. Salvucci 2, M. Vezzoli 3, S. Perlini 3.
1IRCCS Osp Maggiore, Cardiology, Milano, Italy; 2Ospedale "Beato Matteo",
Vigevano, Italy; 3Clinica Medica 2, IRCCS San Matteo, University of Pavia,
Pavia, Italy

Background: In hypertensive patients, ACE inhibition has been shown to in-
duce regression of left ventricular hypertrophy, to improve myocardial systolic
function, to reduce the incidence of ventricular arrhythmyas and to prevent atrial
fibrillation (AF) recurrences. It is still unclear whether the latter effects are due
to a direct antiarrhythmic action as opposed to the elimination of the "anatomi-
cal" arrhythmogenic substrate present in hypertensive heart disease.
Methods: The effects of ACE inhibition in preventing AF recurrences in the
absence of hypertensive heart disease, i.e. in patients with AF unrelated to
cardiac or extracardiac causes and with normal blood pressure values ("lone
atrial fibrillation") were assessed in 35 consecutive normotensive subjects (16
males and 19 females, mean age 57 ± 5 years) presenting a first episode of
atrial fibrillation. Concomitant cardiac, thyroid, or renal disease were excluded
relying upon medical hystory, echocardiogram, routine blood tests and thyroid
hormones. After acute cardioversion to sinus rhythm with propafenone (2 mg/kg
e.v. in 10 min, followed by infusion at 0,007 mg/kg/min) was obtained within 6
hours, patients were treated with either Trandolapril (2 mg/die, group A, n=18)
or no adjunctive therapy. After 1 and 2 years, patients were re-evaluated to
assess the incidence of new AF episodes, and a complete echocardiographic
study was repeated.
Results: During the 2-year follow-up the incidence of new AF episodes was
higher in group B (8/17 patients: 47%) than in group A (2/18 patients, 11%,
p< 0.01 vs group B). No difference in echocardiographic parameters was ob-
served. In particular, left atrial size remained in the normal range throughout
the study in both groups (14 ± 2 vs. 14 ± 2 cm2 in group A, p= ns; and 15 ± 2
to 17 ± 2 cm2, p=ns in group B).
Conclusions: These data show that Trandolapril may have an important role
in preventing recurrences of lone AF not only in hypertensive patients, but also
in normotensive subjects, possibly via an ACE inhibition-related antiarrhythmic
effect.

P2163 Angiotensin-converting enzyme genotype influences
the response to an angiotensin II receptor antagonist,
losartan in patients with hypertension

Y. Nakamura 1 , S. Tamaki 1 , Y. Uchida 2, N. Ohmichi 3, T. Fukuhara 1,
S. Matsuo 1, H. Sayama 4, Y. Tsujita 1. 1Shiga University of Medical Science,
Division of Cardiology, Otsu, Japan; 2Moriyama Public Hospital, Cardiology,
Moriyama, Japan; 3Social Insurance Shiga Hospital, Cardiology, Otsu, Japan;
4Hino Memorial Hospital, Cardiology, Hino, Japan

We prospectively studied whether the response to an angiotensin II receptor
antagonist losartan varied depending on the ACE genotype in 42 hypertensive
patients (22 men, 20 women, mean age: 60.4 y.o.). After 4-week observation
period, losartan 50 mg/day was administered and blood pressure was mea-
sured every 2 to 4 weeks for 12 weeks. Among the 42 patients, 19, 11, 12,
respectively, had the II, ID and DD ACE genotypes. The baseline plasma ACE
activity in patients with the ID or DD was significantly higher than that in pa-
tients with the II genotype (13.8±4.2 vs 9.6±2.3 IU/L; P=0.0002). However,
age, gender, baseline systolic and diastolic blood pressure (BP), BMI was not
different among the groups. After 12 weeks of treatment with losartan alone,
diastolic BP in the ID or DD group was significantly higher than that in the II
group (85.0±9.0 vs 77.8±9.6 mmHg, P=0.018), and also the percent reduc-
tion in diastolic BP in the ID or DD group was significantly smaller than that
in the II group (7.9±8.8 vs 14.3±10.1%, P=0.035). Multiple regression analy-
sis showed that the significant predictors of the diastolic BP at 12 week were
the age (P=0.030), the ACE genotype (P=0.029) and the baseline diastolic BP
(P=0.0001). In conclusion, the ACE genotype is a determinant of the response
to losartan in hypertensive patients.

P2164 Twice-a-day regimen of long-acting angiotensin
converting enzyme inhibitor has better effects on
neurohumoral factors compared with once-a-day
administration in patients with chronic heart failure

K. Hirooka, Y. Koretsune, Y. Yasuoka, H. Yamamoto, K. Hashimoto, W. Chin,
H. Kusuoka on behalf of Cardiovascular Division, Osaka National Hospital.
Osaka, Japan

Although an abundance of clinical trials has evaluated the use of long-acting
angiotensin converting enzyme inhibitors (ACE-I) in patients with chronic heart
failure (CHF), there are no data regarding whether a once or twice daily admin-
istrating schedule is preferable on neurohumoral effects. To address this issue,
we evaluated the comparative effects of the administration of long-acting ACE-I
once daily and twice daily on neurohumoral factors and autonomic nerve ac-

tivity in patients with CHF. Twenty-nine stable patients with mild CHF who had
been administered lisinopril (5-20mg/day) orally once a day (n = 14) or twice
a day (n = 15) for more than 3 months were studied. We changed once daily
administration to twice daily or twice daily administration to once daily, and fol-
lowed for 3 months. We measured neurohumoral factors and cyclic variation of
R-R interval (CVRR) from ECG. Blood pressure, heart rate and renal function
were not significantly changed during the administration once daily and twice
daily. Plasma levels of brain natriuretic peptide were not different between the
two treatments. However, plasma renin activity was significantly decreased and
norepinephrine was tended to decrease in the group of the administration twice
daily (figure).

Comparisons of neurohumoral factors.

CVRR was unchanged during the two treatments. These findings suggest that
twice daily administration of long-acting ACE-I may have better effects on the
neuroendocrine system than once daily in patients with mild CHF.

MISCELLANEOUS THERAPY IN HEART FAILURE

P2165 Levosimendan is beneficial in diabetics with acute
heart failure

F. Franco, F. Goncalves, G. Castro, M. Emilia Morais, C. Andrade,
L. Goncalves, M. Freitas, L. Providencia. Cardiology Department, Coimbra,
Portugal

In patients with diabetes, heart failure is more common and is associated with
a more severe prognosis compared with the normal population. Diabetics have
a greater burden of diagnosed and undiagnosed myocardial ischaemic dis-
ease, as well as renal insufficiency. Agents, including beta-blockers and ACE
inhibitors, are effective in patients with heart failure and concomitant diabetes.
Levosimendan is a novel calcium sensitising agent with vasodilatory properties
for the treatment of acutely decompensated heart failure, which improves short-
and long-term prognosis. This study investigated the efficacy of levosimendan
in diabetic patients with decompensated heart failure.
Patients admitted to the cardiology department with NYHA Class IV heart fail-
ure were treated with levosimendan, 3-12 µg/kg loading dose over 10 minutes,
followed by a continuous infusion of 0.1 or 0.2 µg/kg/minute for 24 hours. Pa-
tients were monitored non-invasively for blood pressure (BP), heart rate, uri-
nary output and clinical chemistry. Concomitant diabetes was being treated
with either insulin (n=7) or metformin (n=5). Levosimendan decreased heart
rate and increased diastolic and systolic blood pressure in patients with (n=12)
and without (n=29) diabetes, and at discharge all patients were improved to
NYHA Class II-III. In both groups, there was a large increase in net diuresis,
and a large decrease in plasma brain natriuretic peptide (BNP) concentration,
which has been proposed as a marker for heart failure severity.

Effects of levosimendan treatment

Variable* Diabetics** Non-diabetics** p value

Heart rate (beats/minute) -9.5 (9.8) [12] -11.8 (8.6) [29] 0.461
Diastolic BP (mmHg) +6.3 (11.3) [12] +6.1 (10.2) [29] 0.957
Systolic BP (mmHg) +10.0 (9.1) [12] +10.5 (14.2) [29] 0.914
Diuresis (mL) +2174 (698) [12] +2176 (1525) [28] 0.996
Plasma BNP (pg/mL) -469 (476) [8] -522 (380) [19] 0.761

*Mean change from baseline to 24 hours, except BNP, which was from baseline to discharge;
**Mean (standard deviation) [n]

Levosimendan improved haemodynamic and renal function in patients with
severely decompensated heart failure and concomitant diabetes, and no dif-
ferences in the effects of levosimendan were observed between patients with
or without diabetes.
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P2166 Levosimendan is efficacious in acute heart failure
independent of renal function

F. Franco, F. Goncalves, G. Castro, M. Emilia Morais, C. Andrade,
L. Goncalves, M. Freitas, LA. Providencia. Cardiology Dept., Coimbra,
Portugal

Levosimendan, a novel calcium sensitising agent, is indicated for acutely de-
compensated heart failure (ADHF). However, it is unclear whether this agent
is effective in patients with ADHF and impaired renal function. This retrospec-
tive analysis of our clinical experience assessed levosimendan in patients with
ADHF and normal (n=35) or impaired (n=6) renal function.
Patients received intravenous levosimendan, 3-12 µg/kg loading dose over 10
minutes, then a continuous infusion of 0.1 or 0.2 µg/kg/minute for 24 hours.
Haemodynamic and safety parameters, including heart rate (HR), diastolic and
systolic blood pressure (BP), diuresis, creatinine clearance, K+ and Na+ were
measured at baseline, at 24 hours and at discharge from hospital.
All patients had NYHA class IV heart failure at admission, which improved to
Class II-III at discharge. Improvements in haemodynamic parameters were sim-
ilar in both groups (see table below). Baseline creatinine clearance was 54 ±
26 mg/dL and 13 ± 4 mg/dL in normal and renal impairment patients, respec-
tively. Renal impairment was very severe and necessitated haemodialysis. Ad-
ditionally, the baseline diuresis in patients with renal impairment was 15% of
patients with normal renal function. After levosimendan, the increase in diure-
sis and creatinine clearance was significantly greater in patients with normal
renal function, reflecting the differences in baseline values of both parameters.

Effects of levosimendan

Variable* Mean (SD) Normal renal Impaired renal p value
function (n=35) function (n=6)

HR (beats/minute) -11.0 (9.3) -12.0 (7.3) 0.798
Systolic BP (mmHg) +11.5 (12.2) +3.5 (15.2) 0.158
Diastolic BP (mmHg) +5.9 (9.5) +7.7 (16.8) 0.071
Diuresis (mL) +2406 (1209) +562 (945) 0.002
Creatinine clearance (mg/dL)** +5.02 +1.23 0.420
Serum K+ (mM) -0.22 (0.60) -0.22 (0.75) 0.999
Serum Na+ (mM) -0.20 (3.30) +2.83 (4.45) 0.056

*Mean change from baseline at 24 hours; **Calculated by the formula of Cockroft and Gault;
SD, standard deviation

Levosimendan may be a useful treatment for ADHF in patients with severely
impaired renal function, though more patients are required to confirm these
findings. In summary, levosimendan is efficacious in patients with acute heart
failure independent of renal function.

P2167 Prognostic markers of levosimendan treatment
efficacy in severe congestive heart failure: a
prospective multicentre study

E. Bocchi 1, G. Guimarães 1 , F. Vilas-Boas 2 on behalf of Heart Failure Working
Group. 1Heart Institute(InCor), University of São Paulo Medical School, São
Paulo, Brazil; 2GEIC-Brazilian Society of Cardiology, Hospital Santa Izabel,
Salvador, Brazil

Purpose: Levosimendan(LEVO) is emerging as a new intravenous inotropic
drug with advantages compared to dobutamine in CHF patients(pts). We eval-
uated the hypothesis that the initial clinical status can be a determinant in ob-
taining beneficial LEVO effects on CHF treatment.
Methods: In the BELIEF study, we assessed effects of LEVO in 115 consec-
utive pts, (54±15 years old), who were admitted to the hospital requiring in-
travenous support under optimized CHF treatment, and systolic blood pres-
sure >85 mmHg. The iv LEVO loading dose was 1.11±0.24 followed by 0.11-
0.12±0.05 mcg/kg/min over 24 hours. The CHF etiology was ischemic in 28,7%
pts, chagasic in 21%, and other in 50,3%. The race was caucasian in 61,5%,
and African Brazilian in 38,5%. Prior to LEVO infusion 50% of pts appeared as
warm and wet profile,34% as cold and wet, and 19% pts as cold and dry. The
primary endpoint was survival assessment up to hospital discharge after LEVO
without any additional iv inotropic drug usage as a "rescue" therapy.
Results: 78,6% patients achieved the primary endpoint and were considered
as responders(R). Comparing R versus NR(non-responders) pts we observed
differences concerning: etiology (R = hypertensive 100%, ischemic 82%,
chagasic 61%), race (R=African-Brazilian 7%, NR=African-Brazilian,p=0.015),
body mass index (R=24.5.1±0.7, NR 21.6±1.3, p=0.015); basal systolic
SBP (mmHg) (R=111±2 x NR=98±4,p=0.005); 24-hour diuresis after LEVO
(R=2789±365 x NR=1365±212, p=0.05);previous 48 hours iv dobutamine use
(R=19% x NR=50%,p=0.026);initial clinical profile (R=warm/wet 64%,cold/wet
24%,cold/dry 12% x NR=5%,64%, and 29% respectively,p<0.001).In multivari-
ate analysis the basal low SBP(p=0.002) and hypotension after LEVO(p=0.03)
were inversely associated with achieved end-point. Hypotension was signifi-
cantly more frequent in the NR group (NR=71% versus R=14%,p<0.001).We
have not seen any differences concerning: last-year hospital admissions;
time of cardiac disease; etiology; atrial fibrillation, left branch block, pace-
maker; basal heart rate; serum sodium; previous 48 hours iv furosemide;
beta-blockers use; serum creatinine; hemoglobin; serum potassium. Ob-

seved events were: headache(7%);sustained ventricular tachycardia(2%);
dizziness(2%);fever(2%);thoracic pain(2%); unstable angina(2%); hemopty-
sis(2%) and phlebitis(4%).
Conclusion: Our findings demonstrating that most patients achieved the pri-
mary endpoint, make LEVO an attractive option to treat decompensated CHF
patients. The clinical status, etiology and race are prognostic markers of the
LEVO treatment efficacy.

P2168 Effect of ALT-711, a novel glucose cross-link breaker,
in the treatment of diastolic heart failure

DW. Kitzman 1, MR. Zile 2, WC. Little 1, WG. Hundley 1, TX. O’Brien 2,
RC. DeGroof 3. 1Wake Forest University Health Sciences, IM/Cardiology,
Winston-Salem; 2Medical University of South Carolina, Charleston; 3Alteon
Inc., Ramsey, NJ, United States of America

Background: Despite its high prevalence, optimal therapy for diastolic heart
failure (DHF) has not been determined. LV hypertrophy, diastolic dysfunction,
and vascular stiffness contribute to the pathophysiology of this disorder. ALT-
711 is a novel compound that breaks glucose cross-links and has been shown
to improve ventricular and arterial compliance.
Methods: 23 patients, mean age 71 years, with DHF (EF> 50% and no valvular
or pulmonary disease) were enrolled in a 16 week, open-label trial of ALT-711
420 mg per day. Assessments included: peak exercise oxygen consumption
(VO2) by expired gas analysis, aortic distensibility and LV volumes and mass
by magnetic resonance imaging (MRI), Doppler diastolic filling, and quality of
life by the Minnesota Living with HF (MLHF) questionnaire.
Results: 17 patients have completed follow-up testing. All had stable New
York Heart Association (NYHA) class II-III symptoms. Baseline medications in-
cluded: ACE inhibitors or angiotensin II antagonists (12 subjects), beta-blockers
(10 subjects), and diuretics (12 subjects). At baseline, peak exercise VO2 (12.9
± 3.5 ml/kg/min) and aortic distensibility (1.5 ± 0.09 10-3 mmHg-1) were
markedly reduced. LV mass was 125 ± 36 gm at baseline and decreased to 119
± 35 gm at follow-up (p = 0.04). This was accompanied by a decrease in the
ratio of Doppler early diastolic flow velocity (E) to Doppler early diastolic mitral
annulus velocity (Ea) from 10.9 ± 2.1 to 9.6 ± 1.8 (p = 0.02) and an increase in
Ea from 7.0 ± 2.0 to 7.9 ± 1.4 cm/s (p = 0.07). The MLHF total score improved
from 36.8 ± 18.1 to 31.2 ± 15.5 (p = 0.06) and the physical score improved
from 18.4 ± 8.8 to 15.3 ± 8.6 (p = 0.053). There was no change in EF (64 ±
4% at baseline) or LV volumes. Blood pressure was unchanged (142/78 mmHg
at baseline versus 143/79 mmHg at follow-up). Changes in peak exercise VO2
and aortic distensibility were not evident.
Conclusion: 16 weeks of treatment with the novel glucose cross-link breaker
ALT-711 resulted in a decrease in LV mass and an improvement in LV diastolic
filling in patients with diastolic heart failure. This suggests that ALT-711 may be
useful in this disorder.

P2169 Effects of digoxin on left atrial function in heart failure

J. Dernellis, M. Panaretou. Mytilini, Greece

Background: Effects of digoxin, a commonly used drug in cardiology, on the
left ventricle are well established. However, little is known about the effects of
digoxin on the left atrial (LA) function.
Methods: Thirty patients with enlarged left atrium (maximal LA diameter > 4
mm) due to heart failure (New York Heart Association functional class III or
IV) were studied before and after treatment with digoxin (0.25 mg per os for
12 days). Digoxin was also administered to thirty normal subjects who served
as controls. LA active and passive emptying fraction (AEF and PEF), reservoir
fraction (RF), kinetic energy (KE), and mean velocity of circumferential atrial
fiber shortening (Vcf) were calculated using echocardiographic measurements
of LA volumes and transmitral Doppler flow velocities at baseline and at the
3rd, 6th, 8th, and 12th day after digoxin administration.

Results: LA AEF, PEF, RF, KE,
and Vcf were significantly lower
in patients than in controls (P
< 0.001). LA AEF, PEF, RF,
KE, and Vcf increased signifi-
cantly both in patients and con-
trols after digoxin administration
(P < 0.001). This increase was
greater in patients than in con-
trols (P < 0.001, figure). KE was
linearly correlated with LA vol-

ume at the onset of atrial systole in all subjects. The slope and the intercept
of this relation were significantly increased after digoxin both in patients and in
controls (P < 0.001).
Conclusions: LA performance is impaired in patients with heart failure. Dilated
atria manifest atrial failure. Digoxin improves LA performance and LA contrac-
tility both in dilated and in normal atria. The effects of digoxin on LA contractility
are augmented in the failing atria than in the normal atria.
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P2170 Direct, dose-dependent anti-fibrotic effects of
atorvastatin in rat and human cardiac fibroblast cell
culture

J.H. Martin 1, R. Denver 1, S. Pepe 2, H. Krum 1. 1Monash University, Alfred
Hospital, Medicine, Melbourne, Australia; 2Alfred Hospital, Cardiothoracic
Surgery, Melbourne, Australia

HMGcoA reductase inhibitors (statins) may have favourable effects on cardiac
remodelling post-MI. Whilst this may be predominantly due to their known anti-
ischaemic actions, these drugs also possess additional properties that may be
of benefit in this setting, such as anti-cytokine effects. Additionally, as patho-
logical deposition of extracellular matrix (fibrosis) is a key component of re-
modelling post-MI, we sought to determine whether these agents could directly
inhibit matrix production in-vitro. To do so, the effect of atorvastatin (ATV, 10-
8M-10-5M) was examined in neonatal rat cardiac fibroblast cell culture after
stimulation with the known pro-fibrotic factors angiotensin II (AII, 10-7 M) and
transforming growth factor-beta (TGF-beta), n=4. Non-stimulated, non-treated
wells served as controls. Collagen production was estimated by [3H]-proline in-
corporation (P). AII and TGF-beta increased [3H]-P by 38±17% and 90±34%
respectively. ATV caused a dose-dependent reduction in [3H]-P (% decrease
as c/f AII alone: 10-8M, -44+19%; 10-7M, -44+14%; 10-6M, -55+14%; 10-5M,
-78+13%; p<0.05; % decrease as c/f TGF-beta alone: 10-8M, -9+4%; 10-7M,
-20+12%; 10-6M, -46+6%; 10-5M, -67+15%; p<0.05). We also repeated these
experiments in human cardiac fibroblasts (n=4). ATV similarly reduced AII- and
TGF-beta-induced [3H]-P in a dose-dependent manner, p<0.05. Both AII and
TGF-beta significantly increased alpha-(1) pro-collagen mRNA by 22 and 300%
respectively; an effect that was blocked by ATV (% decrease as c/f. AII alone:
10-5M: -54+23%; % decrease as c/f TGF-beta alone: 10-5M:-33±9.5%). To de-
termine whether these effects were mediated by alterations in connective tissue
growth factor (CTGF), we measured CTGF mRNA in these studies. Both AII
and TGF-beta increased CTGF mRNA by 86±18% and 98±19% respectively;
this was significantly reduced by ATV (% decrease as c/f. AII alone: 10-5M:
-67%±18%; as c/f TGF-beta alone 10-5M: -44±13%) We have demonstrated
for the first time an anti-fibrotic effect of statins in cardiac fibroblast cell culture,
following stimulation with pro-fibrotic factors known to be important in cardiac
remodelling post-MI. These actions may contribute to the potential favourable
effects of statins on cardiac remodelling.

P2171 Lipid lowering and change of antioxidative potential
of plasma by long-term pentaerithrityltetranitrate
administration associated with suppression of
excessive O−

2 production in hypercholesterolaemia

B. Fink 1, D. Stalleicken 2. 1Emory University Scholl of Medicine, Department
of Cardiology, Atlanta, United States of America; 2Alpharma-ISIS GmbH,
Langenfeld, Germany

Introduction: Recently we have shown that metabolism of pentaerithritylte-
tranitrate (PETN) is reductive in contrast to oxidative catabolism of other nitro
vasodilators. This are associated with additional co-production of reactive
oxygen species (ROS) e.g. by hypercholesterolemia during using of nitro va-
sodilators like nitroglycerin. We analyzed the effects of PETN given for 8 weeks
along with an atherogenic cholesterol diet (0.5%) on ROS production in the
vascular bed and blood cells and on oxidation of SH-groups in plasma of hyper-
cholesterolemic guinea pigs. Methods: Diet was given with and without PETN
(3 mg/kg/day). Langendorff hearts were prepared before and after 8 weeks of
treatment. ROS were analyzed in perfusate and blood samples. Concentrations
of SH-groups were analyzed using ESR and biradical. Results: ROS produc-
tion in blood samples and in perfusates of isolated hearts of cholesterol-treated
animals increased from 0.237±0.033µM/min to 0.364±0.024µM/min and from
1.73±0.06 µM/min to 2.73±0.029µM/min (n=12). This excessive production
was significantly lower amounting only to 0.294±0.012µM/min in ex vivo blood
samples of animals treated additionally with PETN and in heart perfusates
amounting only to 2.29±0.044µM/min. Likewise, concentrations of reduced
SH-groups were increased after 8 weeks cholesterol diet and were even more
augmented when additional PETN was given daily. Conclusions: Long-term
administrations of appropriate dosages of PETN effectively reduce excessive
production of reactive oxygen species during experimental hypercholes-
terolemia. This may be explained by its metabolism in contrast to other nitrates
by reducing of SH-groups and neutralization of formed reactive oxygen species.
This effect of PETN can be compared to the effects of lipid lowering drugs.

P2172 Irbesartan, an angiotensin type 1 receptor antagonist,
attenuates progression of monocrotaline-induced
pulmonary hypertension in rats

A. Roccon, S. Cosnier-Pucheu, G. Rizzoli, R. Libon, P.P. Mattéi, C. Lacour,
D. Nisato, JM. Herbert. Sanofi-Synthélabo Recherche, Cardiovascular
Thrombosis Department, Montpellier Cedex 04, France

Pulmonary hypertension (PH) is a severe and progressive disease associated
with structural changes in the pulmonary vasculature leading to elevation of

pulmonary arterial pressure and compensatory right ventricular hypertrophy. A
useful experimental model for understanding the pathophysiology of PH is the
administration of the pyrrolizidine alkaloid monocrotaline (MCT) to rats. In this
animal model, various drugs have been shown to attenuate the development of
PH. However, contrasting results have been reported following the use of renin
angiotensin system inhibitors. Thus, the aim of our study was to investigate
first, the efficacy of irbesartan (IRBE), an AT1 receptor antagonist, alone or
in association with a diuretic, hydrochlorothiazide (HCTZ), in the progressive
mortality of rats with severe PH, and, then, in the prevention of right ventricular
and pulmonary hypertrophies.
Methods: 1) Fifteen days post MCT injection (80 mg/kg, s.c.), SD rats were
daily treated with IRBE (30 and 300mg/kg), HCTZ (10mg/kg) and IRBE + HCTZ
(30 + 10 mg/kg, respectively) until spontaneous death (n=23 to 24 per group).
This first study was stopped at 85 days leading to total mortality of vehicle-
treated rats. 2) In a second study, all rats were sacrificed at five weeks post
MCT injection (50% survival in untreated group) and cardiac and pulmonary
hypertrophies were evaluated (n = 9 to 16 per group).
Results: 1) The 50-day survival rates were 48%, 67%, 25% and 61% for IRBE
30mg/kg, IRBE 300mg/kg, HCTZ and IRBE + HCTZ, respectively, compared
to 17% in untreated rats. The median survival time was significantly increased
only for IRBE 300 mg/kg (77.5 days, p=0.0003) and IRBE + HCTZ (70 days,
p=0.0008) compared to the vehicle group (39 days). 2) Lung weight to body
weight ratio (LW/BW) and heart weight to body weight ratio (HW/BW) were
significantly increased in MCT rats: 130% and 44%, respectively. IRBE (30
and 300 mg/kg) and IRBE + HCTZ reduced LW/BW by about 20% (p<0.05)
whereas HCTZ was totally ineffective. HW/BW was significantly decreased only
with IRBE 300 mg/kg and IRBE + HCTZ (-12 and -15%, respectively, p <0.05).
In conclusion, this study clearly shows the beneficial effects of the blockade of
AT1 receptors with IRBE on progressive mortality and cardiac and pulmonary
remodeling after PH induced by MCT in rats. Moreover, these effects were
further potentiated by concurrent administration of a diuretic, HCTZ. Taken to-
gether these results raise the clinical potential for AT1 receptor antagonists in
the treatment of PH.

P2173 Anti-remodelling effects of growth hormone
administration are associated with the reduction of
abnormal peripheral immune responses in dilated
cardiomyopathy patients

S. Adamopoulos 1 , JT. Parissis 2, D. Karatzas 1, J. Paraskevaidis 1, E. Livanis 1,
C. Kroupis 1, G. Karavolias 1, D. Kremastinos 1. 1Onassis Cardiac Surgery
Center, Dept. of Cardiac Medicine, Athens, Greece; 2Amalia Fleming Hospital,
Cardiology Department, Athens, Greece

Background: Experimental studies have demonstrated that growth hormone
(GH) administration can influence left ventricular (LV) myocardial growth and
geometry in the setting of chronic heart failure (CHF). This study investigates
whether the effects of GH administration on LV geometry are associated with
the respective modulation of circulating pro-inflammatory/anti-inflammatory cy-
tokine balance in patients with CHF secondary to idiopathic dilated cardiomy-
opathy (IDC).
Methods: Plasma pro-inflammatory cytokines TNF-a, IL-6, GM-CSF, MCP-1,
and anti-inflammatory molecules IL-10, TGF-b2 were measured (ELISA) in 12
IDC patients (NYHA class III; LVEF: 23.6±1.7%) before and after a 3-month
subcutaneous administration of GH 4IU every other day (randomized crossover
design). Peak oxygen consumption (VO2max) was determined by cardiorespi-
ratory stress test, while LV dimensions, volumes and mass index (LVMI) were
calculated by echocardiography at the same period.
Results: A significant decrease of plasma pro-inflammatory cytokines TNF-a
(7.8±1.1 vs 5.5±0.9 pg/ml, p<0.02), IL-6 (5.6±0.5 vs 4.6±0.3 pg/ml, p<0.05),
GM-CSF (27.3±1.7 vs 23.3±1.8 pg/ml, p<0.05) and MCP-1 (199±5 vs 184±6
pg/ml, p<0.05), as well as a significant increase in ratio IL-10/TNF-a (1.9±0.3
vs 3.5±0.9, p<0.05), IL-10/IL-6 (2.6±0.6 vs 3.2±0.5, p<0.05) and TGF-
b2/TNF-a (3.1±0.6 vs 4.4±0.6, p=0.05) were observed in IDC patients after
GH treatment. Furthermore, a significant reduction in LV end-systolic volume
index (LVESVI, 128±12 vs 102±12 ml/m2, p<0.01) and LV end-diastolic vol-
ume index (LVEDVI, 228±16 vs 200±ml/m2, p<0.05), as well as a signifi-
cant increase in posterior wall thickness (PWTH, 9.2±0.5 vs 10.3±0.6 mm,
p<0.05) and VO2max (15.3±0.7 vs 17.1±0.9 ml/kg/min, p<0.05) were found
in patient population after GH administration. A good correlation was found
between GH-induced reverse LV remodeling expressed by the percentage re-
duction of LVESVI and percentage increase in exercise tolerance expressed
by VO2max (r= -0.53, p=0.05). Finally, GH-induced reduction in LVESVI was
significantly correlated with respective increase of plasma IL-10/TNF-a ratio
(r=-0.62, p<0.01) in IDC patients.
Conclusions: GH administration reduces abnormal peripheral immune re-
sponses and causes reverse LV remodeling in patients with CHF secondary
to IDC. Immunomodulatory effects of GH may be associated with the improve-
ment of exercise capacity and LV geometry of IDC patients.
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P2174 Are cycloxygenase-2 inhibitors safe in congestive
heart failure?

D. Jassal 1, J. Howlett 2, JL. Cox 2. 1Halifax, Canada; 2Halifax, Canada

Background: Congestive heart failure (CHF) is a well known complication as-
sociated with nonselective anti-inflammatory drugs (NSAIDS). No literature to
date, however, addresses the safety of COX-2 inhibitors in patients with CHF.
Objective: We sought to examine the association between COX-2 inhibitor use
and outcomes in individuals hospitalized with CHF.
Methods: We used the population based disease-specific registry of the Im-
proving Cardiovascular Outcomes in Nova Scotia (ICONS) study, and identified
all 7350 Nova Scotians consecutively hospitalized with a discharge diagnosis
of CHF between January 1, 1999 and December 31, 2001. We compared 282
patients admitted but not discharged on COX-2 inhibitors, 152 individuals ad-
mitted and discharged on COX-2 inhibitors, and 6916 patients not on COX-2
inhibitors with respect to traditional outcome measures (See table 1)

Table 1: COX-2 Inhibitors and CHF

Baseline Characteristics COX-2 Admission COX-2 Admission/Discharge No COX-2 P value

Age (Mean) 77.2 76.7 75.7 NS
Females (%) 55.7 58.1 55.2 NS
IHD (%) 29.0 28.0 31.0 NS
DM (%) 35.9 37.8 35.1 NS
ACE I (%) 40.6 39.5 41.1 NS
B Blocker (%) 36.8 37.1 38.6 NS
Outcome Measures
In Hospital LOS (%) 11.6 11.5 11.6 NS
In Hospital Death (%) 17.5 17.2 16.8 NS
Readmission CHF (%) 27.0 32.6 22.3 <0.05
Nonfatal 1 Yr MI (%) 5.2 5.0 4.6 NS
1 Year Mortality (%) 32.2 33.1 34.6 NS

Conclusion: Although preliminary and observational, our results suggest that
COX-2 inhibitors are associated with a higher rehospitalization rate for CHF, but
no difference in death or nonfatal MI. These findings may further help to inform
the ongoing debate regarding the safety of COX-2 inhibitors, especially among
individuals with cardiovascular disease.

ECHOCARDIOGRAPHY: A USEFUL TOOL FOR THE
ASSESSMENT OF DIFFERENT PATIENTS WITH HEART

FAILURE

P2175 Alteration of the left-ventricular contractile reserve in
heart transplant patients: a dobutamine stress strain
rate imaging study

L. sebbag 1 , C. Bergerot 2 , F. Jamal 2, M. Barthelet 2 , P. Boissonnat 2,
A. Roussoulieres 2 , O. Bastien 2, M. Ovize 2. 1Hopital Cardiologique, service
Pr Beaune, Lyon, France; 2Hopital Cardiologique, Lyon, France

Strain rate imaging (SRI), a recent Doppler derived process allows myocar-
dial systolic function quantification. We sought to investigate whether SRI can
quantify the contractile reserve during dobutamine stress tests in heart trans-
plant patients (HT) with respect to normal individuals.
Methods: An incremental dobutamine test (5 to 40 µg/kg/min) was performed
in 10 HT (4 to 17 years following HT) and 15 controls, all with normal coronary
angiography. Grey-scale and color myocardial Doppler data were acquired in
standard B-mode views at baseline, low-dose, peak and recovery. Longitudinal
SRI was processed from myocardial velocities for each segment. The changes
in maximal systolic SR were used to quantify the myocardial contractile reserve.
Results: Dobutamine infusion failed to induce any clinical symptoms or ECG
changes in both groups. Visually determined wall motion score was considered
as normal in all analyzed segments for each stage of dobutamine stress.
Heart rate augmented similarly in both groups during dobutamine infusion. In
controls, systolic SR increased gradually with incremental dobutamine dose
and returned to baseline values upon recovery. In contrast, in HT patients, the
increase in systolic SR was blunted at peak dobutamine and differed signifi-
cantly when compared to controls (Table).

Peak systolic strain rate (s-1) (SD)

Baseline Low dose Peak Recovery

HT -1.2 (0.04) -1.9(0.09) 2.0(0.11) -1.3(0.05)
Controls -1.3 (0.03) -1.9(0.04) -2.9(0.07)* -1.5(0.03)

*: p<0.05 vs HT

Conclusion: The quantitative assessment of myocardial function using strain
rate imaging during dobutamine stress revealed an impaired contractile re-
serve in long term HT patients with normal coronary angiography. These subtle
changes in regional myocardial function could not be identified using visual
wall motion scoring. Whether this abnormality reflects endothelial dysfunction
in normal coronary arteries needs to be further investigated.

P2176 Non-invasive cardiac rejection surveillance during the
late post-transplant periods: reliability of tissue
Doppler wall motion assessment

M. Dandel, H. Lehmkuhl, D. Kemper, S. Kapell, R. Meyer, O. Grauhan,
M. Hummel, R. Hetzer. German Heart Institute of Berlin, Thoracic and
Cardiovascular Surgery, Berlin, Germany

Routine endomyocardial biopsies (EMBs) continue to detect acute rejections
(ARs) beyond the first post-transplant year but their need for late AR surveil-
lance is controversial due to their reduced diagnostic efficiency. However, late
ARs are linked to both graft failure and transplant coronary disease (TxCD).
Aim: To provide appropriate AR surveillance during late post-transplant peri-
ods, we assessed the value of non-invasive screening by pulsed wave tissue
Doppler imaging (PW-TDI) for AR diagnosis.
Methods: In 141 patients (post-transplant times: 2-15 years) monitored rou-
tinely by PW-TDI, we compared the diagnostic efficacy of routine EMBs (per-
formed at predefined time intervals, unrelated to PW-TD results) with that of
diagnostic EMBs (timed by PW-TDI). Routine EMBs were performed during
annual follow-up catheterizations. Diagnostic EMBs were carried out whenever
PW-TDI detected left ventricular wall motion alterations. The reduction of early
diastolic peak velocity Em and/or prolongation of relaxation time TEm (from on-
set of second heart sound to Em) and/or reduction of systolic peak velocity Sm
were considered indicative for the need of diagnostic EMBs, if these changes
exceeded the threshold of 15% in comparison to the previous values.
Results: Among the 102 routine EMBs (102 different patients), 86.3% were
ISHLT grade 0 and PW-TDI performed before EMB showed no relevant
changes. Mild ARs of grade 1A and 1B were shown in 11.7% of routine EMBs.
Only 2 routine EMBs (2%) showed ARs of grade 3A (asymptomatic patients, but
with relevant PW-TDI changes). Among the 39 diagnostic EMBs performed in
33 patients because of PW-TDI alterations, only 8 (20.5%) were ISHLT grade
0, but in 6 cases coronary angiograms performed subsequently showed ei-
ther new appearance or aggravation of TxCAD. The other 31 diagnostic EMBs
showed cellular ARs of different degrees (32.3% grade 1A and 1B, 9.8% grade
2, 57.9% 3A and 3B). Vascular reactions were also shown in 71.0% of these
EMBs. Systolic velocity (Sm) reductions of >15% were evident in 81.8% of all
patients with AR and were shown in all patients with clinically relevant ARs
(ISHLT equal or higher than grade 2, plus 1A and 1B with hemodynamic dete-
rioration and/or vascular rejection).
Conclusions: Routine annual EMBs detect only a fraction of relevant late post-
transplant ARs. Serial PW-TDI screenings followed by diagnostic EMBs when-
ever relevant wall motion alterations are detected increase the efficacy of AR
diagnosis and provide an efficient strategy for late post-transplant AR surveil-
lance.

P2177 Improvement of left-ventricular function after cardiac
resynchronization therapy is predicted by tissue
Doppler imaging

M. Penicka 1, J. Bartunek 2 , B. De Bruyne 2, M. Vanderheyden 2 , M. De
Zutter 2 , P. Geelen 2. 1Charles University Hospital, Cardiocenter Royal
Vineyard, Prague, Czech Republic; 2Cardiovascular Center, Aalst, Belgium

Background: Cardiac resynchronization therapy was shown to reverse left
ventricular (LV) remodeling in patients with congestive heart failure (CHF).
However, the prediction of benefit is controversial. We aimed to investigate pre-
dictive factors of LV functional recovery and reversed remodeling after biven-
tricular pacing.
Methods and Results: Fourty-four consecutive patients with CHF and a wide
QRS complex (181±42 ms) were studied by echocardiography prior to resyn-
chronization. Intra- and interventricular asynchrony and their combination were
assessed by pulsed-wave tissue Doppler from measurements of regional elec-
tromechanical coupling times in basal segments of the right and left ventricle.
At 6-months follow-up, responders were defined by a relative increase in LV
ejection fraction > 25% or a decrease in LV end-diastolic diameter > 10 mm
as compared to baseline (n=25). The ROC analysis revealed the degree of
intra- (AUC=0.80), interventricular asynchrony (AUC=0.74) and their combina-
tion (AUC=0.87) as the best predictors of the functional recovery after resyn-
chronization. In addition, the degree of intra and interventricular asynchrony
correlated significantly with the improvement of LV ejection fraction (r=0.73,
p<0.0001) and end-diastolic diameter (r=-0.59, p<0.0001) at follow-up. The
QRS duration and conventional echo-Doppler indices were not predictive of
reversed LV remodeling.
Conclusions: In patients with CHF, the degree of intra– and interventricular
asynchrony and their combination are the best predictive factors of LV func-
tional recovery and reversed remodeling after cardiac resynchronization ther-
apy.
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P2178 Echocardiographic predictors of outcome in patients
with mild left-ventricular systolic dysfunction

A. Rossi, M. Cicoira, S. Bonapace, G. Golia, L. Zanolla, P. Zardini. Ospedale
Maggiore, Divisione Clinicizzata di Cardiologia, Verona, Italy

Although many parameters have been accepted as prognostic markers in pa-
tients with dilated cardiomyopathy (DCM), little is known about predictors of
outcome in presence of only mild left ventricular (LV) systolic dysfunction.
Methods: Out of 264 pts with stable DCM (ejection fraction [EF] < 50% LV
diastolic volume > 100 mL/m2) followed in our out-patients clinic, 54 pts had LV
EF > 40% and represent the study population. LV diastolic (LVD), systolic (LVS)
volumes and EF were measured by means of monoplane area-lenght method.
Left atrial end-systolic (LAmax) and end-diastolic (LAmin) volumes were mea-
sured from apical four-chamber view (area-lenght method). Mitral E, A waves
velocities, their ratio (E/A) and E deceleration time (DTe) were measured. Mitral
regurgitation (MR) was assessed semiquantitatively using a 5-point scale. End
points were survival free of cardiac transplantation.
Results: 54 pts (61±11 years; 78% male) had NYHA class 2.3±0.8 and 4%
was in atrial fibrillation. LVD/m2 125±33 mL, EF 44±3%, LAmax/m2 60±34 mL,
LAmin/m2 35±28 mL, E 0.6±0.2 m/sec, E/A 0.9±0.2, DTe 224±72 msec, MR
1.2±1.5, Univariate Cox analysis showed that the only predictors of outcome
were: LAmin/m2 (OR 2.8; 95% C.I. 2.74-2.85; p=0.005), LVD/m2 (OR 2.79; 95%
C.I. 2.72-2.88; p=0.04), even after adjustment for age.

Conclusion In patients with mild LV systolic dysfunction, survival is predicted
by the volume of left atrial and ventricular chambers.

P2179 Role of the Tei index as an early echocardiographic
marker of carvedilol-induced left-ventricular function
improvement in patients with heart failure

A. Palloshi, G. Fragasso, C. Silipigni, N. Cristell, G. Monaco, A. Cappelletti,
A. Margonato. San Raffaele hospital, Clinical Cardiology, Milano, Italy

Background: The Tei index is a new echocardiographic/Doppler index of com-
bined systolic and diastolic function, calculated as isovolumic relaxation time
plus isovolumic contraction time divided by ejection time. It has been shown
that the Tei index is effective for analysis of global cardiac function. The purpose
of our study was to monitor the response of heart failure patients to carvedilol.
Methods: 22 patients (pts) (19 males) with dilated cardiomiopathy (16 is-
chemic, 6 idiopathic), age 67±6 yrs (range 56-77), NYHA class I 2 pts, class
II 18pts and class III 2 pts, under optimal therapy with ACE-inhibitor, diuret-
ics, aldosterone antagonists and digoxin when necessary, were studied. All pts
underwent transthoracic Doppler echocardiography, 6 min walking test, NYHA
classification and quality of life (QOL/0-100) assessment at baseline and after
3 months of maximal tolerated carvedilol treatment (31.3±15.6 mg).
Results: After 3 months of therapy NYHA class decreased of at least 1 de-
gree in 14 pts, no worsening in the other 8; QOL improved from 51.7±21.4 to
64.0±17.7%, p<0.03. The Tei index significantly decreased from 0.87±0.17
to 0.53±0.29, p<0.03. Conversely both ejection fraction (EF) and transmi-
tral Doppler flow analysis did not show significant improvements despite a
trend towards amelioration (EF from 35.7±9.1, to 39.3±9.5%, p=ns; E/A
from 0.74±0.33 to 0.96±0.50, p=ns; atrial contribution from 0.55±0.38 to
0.39±0.14, p=ns). There were no significant changes in basal heart rate
(from 70.6±10.5 to 64.3±10.8, p=ns) and walking distance (from 544.8±191.5
to596.7±160.0 m, p=ns) while a significant reduction of RPP at peak exercise
(from 11898±4227 to 10190±4081, p<0.01) was observed.
Conclusions: Combined systolic and diastolic function assessment by the Tei
index could represent an earlier marker to evaluate left ventricular function in
patients with heart failure and might be helpful to monitor the left ventricular
function during drug interventions.

P2180 Impact of spirinolactone on regional myocardial
function in left-ventricular dysfunction measured by
Doppler myocardial imaging

M. Deljanin Ilic 1, S. Ilic 2, S. Andonov 2, R. Zivkovic 3, D. Djordjevic 2. 1Institute
of Cardiology, Echo Lab, Niska Banja, Yugoslavia; 2Institute of Cardiology,
Clinical Cardiology, Niska Banja, Yugoslavia; 3Medical Center "Stari Grad",
Belgrade, Yugoslavia

The aim of the study was to assess whether spirinolactone (SP), in addition to
standard therapy, may affect regional myocardial function in patients (pts) with
left ventricular (LV) dysfunction, using pulsed wave Doppler myocardial imaging
(PW-DMI).
Method: We studied 42 pts (mean age 58.7 ± 9.1 years) with ejection fraction
(EF) < 40%. Patients were randomized to treatment with SP, titrated up to 50
mg/die (SP group, n = 25) or control (C group, n = 17). In all pts echocardiogra-
phy studies were performed at baseline and six months after randomization.
Regional myocardial function, was obtained from apical approach, with PW-
DMI sample volume within any LV segment at basal and medium level. In each
adequately visualized segment we calculated myocardial velocities (m.v.) of
systolic (S), early (E) and late (A) diastolic waves and their ratio E/A - index of
regional diastolic function.
Results: After six months in the SP group regional myocardial function of basal
and medium LV segments showed: increased ratio E/A by 15.2% (P<0.01)
and 13.3% (P<0.02) and increased S m.v. by 12.5% (P<0.05) and 9.8% (NS)
compared to baseline values. In the C group after six months regional my-
ocardial function of basal and medium LV segments slightly changed: ratio E/A
increased by 4.9% and 3.8% (NS both), and S m.v. increased by 3.2% and
3.3% (NS both) compared to baseline values.
Conclusion: In LV dysfunction low dose of SP in addition to standard ther-
apy induced favorable modification of regional myocardial function, expressed
through significant increased of basal S m.v. and ratio E/A of basal and medium
LV segments.

P2181 Prognosis of patients having silent versus
symptomatic myocardial ischaemia during
dobutamine stress echocardiography

E. Biagini 1, AFL. Schinkel 2, A. Elhendy 2, JJ. Bax 3, RT. Van Domburg 2 ,
V. Rizzello 2, M. Bountioukos 2, D. Poldermans 2 . 1S. Orsola, Institute of
Cardiology, Bologna, Italy; 2Thoraxcenter Erasmus MC, Cardiology,
Rotterdam, Netherlands; 3Leiden University Medical Center, Cardiology,
Leiden, Netherlands

Background: Myocardial ischemia during dobutamine stress echocardiogra-
phy predicts future cardiac events. Currently it is not clear whether the progno-
sis of patients with ischemia is influenced by the presence of angina pectoris.
The aim of this study was to compare the prognosis of patients having silent
versus symptomatic ischemia.
Methods: A total of consecutive 615 patients (age 60±11 yrs, 446 men)
with myocardial ischemia during dobutamine stress echocardiography were fol-
lowed up for the occurrence of cardiac events. Myocardial ischemia was defined
as the occurrence of new or worsening wall motion abnormalities. Follow-up
was successful in 612 of 615 patients (99.5%). Forty patients underwent early
revascularization (<60 days) and were excluded. Univariate and multivariate
Cox regression models were used to identify independent predictors of cardiac
events.
Results: Angina during the test occurred in 226 (40%) patients, silent myocar-
dial ischemia was present in 346 (60%) patients. Clinical characteristics and
echocardiographic data were similar in patients having silent versus symp-
tomatic ischemia. The number of dysfunctional segments was comparable
(8.5± 5.1 vs 8.6±4.8, respectively, p=0.8); also the number of ischemic seg-
ments was comparable (3.4±2.0 vs 3.5±2.5; p=0.7). During 3.2±2 yrs follow
up, there were 124 (22%) deaths, of which 75 (60%) were attributed to cardiac
causes. Nonfatal infarction occurred in 75 (13%), and late revascularization in
143 (25%) patients. There was no difference in cardiac mortality and cardiac
events between patients with and without angina. Multivariate analysis showed
that independent predictors of cardiac death were age (hazard ratio 1.05 CI
1.03-1.07) male gender (hazard ratio 2.0 CI 1.2-3.4), heart rate at rest (hazard
ratio 1.27 CI 1.13-1.43), and number of dysfunctional segments (hazard ratio
1.7 CI 1.1-2.7).
Conclusion: The clinical outcome of patients with ischemia is not influenced
by the presence of angina pectoris. Patients having silent versus symptomatic
myocardial ischemia have a comparable prognosis.
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P2182 Influence of dobutamine on mitral regurgitation due
to dilated cardiomiopathy

C. Sampaio 1, S.G. Lage 1, M.A. Caldas 1, R.O. Sampaio 2, G.S. Spina 1.
1Heart Institute (InCor), University of São Paulo Medical School, São Paulo,
Brazil; 2Heart Institute (InCor), University of São Paulo Medical School, São
Paulo, Brazil

Introduction: The increase of left ventricular (LV) diameters in dilated miocar-
diopathy (DCM) frequently leads to mitral valve (MV)annulus (MVA) dilatation
and mitral regurgitation (MR). We designed this study in order to assess if mod-
ifications in left ventricle or haemodinamics with infusion of dobutamine may
influence MR.
Methods: We enrolled 30 patients (mean age 56.3±12.1 years, 66% male)
with non-ischemic DCM and LV ejection fraction (EF) < 0.35. Echocardiogra-
phy and haemodinamic measuraments, using a thermodilution catether were
performed before (PRE) and after (POST) dobutamine infusion of 10ug/kg/min
during 1 hour.
Results: We noted significant elevations of the heart rate (HR), systolic arterial
pressure (SBP), cardiac output (CO) and EF. There was a significant decrease
of the MV jet area assessed by color-doppler (MJAn), MV regurgitation frac-
tion (FR), MV regurgitant orifice area (ROA), LV systolic (LVSD) and diastolic
diameters (LVDD) - See table.

Echocardiographic and Haemodinamic data

PRE POST p

HR (beats/min) 81.9±14.3 93.7±20.6 0.0001
SBP (mmHg) 120.7±18.4 133.9±19.6 0.0001
CO (l/min) 2.96±1.11 4.35±1.27 0.0001
EF (%) 26.4±8.2 31.8±10.1 0.0001
MJA (cm2) 11.3±5.0 7.0±4.1 0.0001
MVAn (cm) 3.11±0.45 2.95±0.39 0.0001
RF (%) 37.9±19.6 25.5±20.9 0.0026
LVSD (mm) 6.3±0.8 5.9±0.9 0.0045
LVDD (mm) 7.4±0.8 7.2±0.8 <0.05
ROA (cm2) 0.15±0.1 0.11±0.17 <0.05

HR - heart rate, SBP - systolic arterial pressure, CO - cardiac output. EF ejection fraction, MJA
- mitral jet area, MVAn - Mitral valve annulus, RF - mitral valve regurgitation fraction, ROA -
regurgitant mitral valve orifice area, LVSD - systolic and LVDD - diastolic diameter of the left
ventricle. PRE - pre infusion of dobutamine, POST - post infusion of dobutamine

Conclusion: Dobutamine infusion leads to significant decrease of mitral regur-
gitation in DCM by changing on left ventricle diameters and reduction of MVA,
and were associated with an improvement on LV performance.

P2183 Tissue Doppler imaging to assess improvement in
contractile function and resynchronization after
biventricular pacing in idiopathic cardiomyopathy
patients

S G. Molhoek 1, J.J. Bax 2, T. Marwick 3, L. Van Erven 2, P. Steendijk 2,
E.E. Van der Wall 2, M.J. Schalij 2. 1LUMC, Cardiology, Leiden, Netherlands;
2Leiden University Medical Center, Cardiology, Leiden, Netherlands;
3University of Brisbane, Brisbane, Australia

Background: Biventricular (BV) pacing as a therapeutical option for drug-
refractory heart failure patients results in improvement of systolic left ventric-
ular (LV) function, functional status and well being of the patient. Myocardial
Tissue Doppler imaging (TDI) is an echocardiographic technique that allows
non-invasive, quantitative assessment of long-axis function with measurement
of peak systolic velocity timing in relation to electrical activity (QRS on ECG).
The aim of the present study was to evaluate whether TDI allows assesment of
improved contractile function after biventricular pacing in idiopathic cardiomy-
opathy patients.
Methods: Twenty-two patients with dilated cardiomyopathy of idiopathic ori-
gin, LVEF <35%, NYHA class III or IV, QRS duration >120 ms and left bundle
branch block underwent implantation of a BV pacemaker. Routine echo and
TDI were performed before and after implantation of the BV device. The follow-
ing parameters were derived: LVEF, peak systolic velocities in the septum and
lateral wall, dyssynchrony between the septum and lateral wall (expressed as
the delay in peak systolic velocity in the septum vs lateral wall).
Clinical parameters (NYHA class, quality of life score and 6-minute walking
distance) were evaluated before and after 3 months of BV therapy.
Results: mean LVEF improved from 21±7% to 31±9% (P<0.05), the PSV
increased significantly in the septum (from 2.1±1.3 cm/s to 3.9±1.8 cm/s,
P<0.05) and lateral wall (from 2.4±1.7 cm/s to 4.5±1.5 cm/s, P<0.05). The re-
duction in the delay between peak systolic velocity of the septum vs lateral wall
(from 97±35 ms at baseline to 28±21 ms after pacing, P<0.05) indicated that
resynchronization was established. After 3 months of BV therapy, the NYHA
class, quality of life score and 6-minute walking distance improved significantly.
Conclusion: The echocardiographic technique of TDI allows noninvasive as-
sessment of improvement in contractile function and resynchronization after
biventricular pacing.

P2184 Dose dependent effects of losartan versus high dose
of captopril on post-infarction remodelling and heart
failure

K.G. Adamian, A. chilingarian, A.V. Astvatsatrian, T.R. Astvatsatrian,
S.I. Vardanian. institute of cardiology, myocardial infarction, Yerevan, Armenia

As most trials were conducted with low losartan (L) doses and effects of high
captopril (C) doses are already proven we compared effects of high and low L
doses vs high C dose on LV remodeling (LVR), total ischemic burden (TIB) and
heart rate variability (HRV) in postinfarction heart failure (HF).
Methods: 198 pts (13% female) with postinfarctionI LVR and HF (NYHA III/IV),
aged 53±4 yrs were randomized to 3 groups (G): GL1 on L 50 mg/day (n=64);
GL2 on L 100mg/day (n=66), GC on C 150 mg/day (n=68). LVR was revealed
by EchoCG as anterior and posterior segments lengths indexes (ASL,PSL) in
parasternal short axis view on papillary muscle level in random by two investi-
gators unaware of the study aims.TIB as total time of ST depressions >1mm
and >1min duration and HRV as SDNN were measured by 24-hour ECG mon-
itoring. Measurements were done in 1, 30, 90, 180 days follow up.
Results: In 1d parameters were similar in Gs.In 30d ASL and PSL were greater
in GL1 than in GL2 and G3 with no differences between two last Gs (ASL: GL1
6.5 ± 0.6* cm vs GL2 6.2 ± 0.7 cm vs GC 6.0 ± 0.6 cm, p<0.01; PSL: GL1 3.8
± 0.2* cm vs GL2 3.3 ± 0.14 cm vs GC 3.4 ± 0.15 p<0.05) and stay greater
vs GL2 and GC up to 180d. In 90d ASL and PSL were greater in GC vs GL2
(AS L: GL2 6.3 ± 0.5* cm vs GC 6.5 ± 0.6 cm, p<0.01; PS L: GL2 3.4 ± 0.15*
cm vs GC 3.7 ± 0.16, p<0.01). TIB and SDNN were similar in Gs. However
in 180d TIB and SDNN were better in GL2 vs GL1 and GC and similar in GL1
and GC. (TIB: GL2 27±12 min* vs GC 34±13 min, p< 0.001; SDNN: GL2
124.05±16* ms vs GC 110.03±12 ms, p< 0.01). ASL, PSL differences became
more prominent: (ASL: GL2 6.4 ± 0.5* cm vs GC 6.9 ± 0.6 cm, p<0.001; PSL:
GL2 3.5 ± 0.15* cm vs GC 4.2± 0.16, p<0.0001), Side effects were observed
in GL2 10.3% vs GC 16.2%, p<0.01.
Thus high dose of L more effectively alter LVR and improve TIB and HRV than
low dose L and high dose C and is better tolerated than high C dose.

P2185 Echocardiographic determinants of brain natriuretic
peptide levels in patients suspected of heart failure

MV. Luong 1, L. Auziere 1, H. Raffoul 1 , E. Abergel 1 , O. Nardi 1, MO. Benoit 2,
JL. Paul 2, B. Diebold 1. 1HEGP, Service de cardiologie 3, Paris, France;
2Hopital Europeen Georges Pompidou, Biochemical department, Paris,
France

Aim: High levels of B-natriuretic peptide (BNP) were related to systolic and
diastolic dysfunctions or elevated systolic pulmonary artery pressure (PAP). We
attempt to assess the complex relationships between BNP and combination of
systolic, diastolic parameters and PAP in patients suspected of heart failure.
Methods: We studied 41 patients who underwent echocardiography to evalu-
ate ventricular systolic function (ejection fraction (EF), PAP)), diastolic function
(velocities of E and A mitral waves for E/A ratio, E wave deceleration time (DT),
E wave color M-mode Doppler flow propagation velocity (Vp), peak E wave of
the lateral annulus velocity by Doppler tissue recordings (Ea)) and BNP blood
test 48 hours within echography. Simple linear regression analysis was used
to evaluate the correlations between BNP and these parameters. Stepwise re-
gression model was used to determine the best combined model.
Results: EF (46%±17; r=0.60/p<0.001), E/Vp (2.1±0.8; r=0.56/p<0.001),
PAP (39mmHg±14; r=0.54/p<0.001), DT (189ms±79; r=0.40/p<0.005), E/Ea
(10.9±4.8; r=0.38/p<0.02) and E/A (1.4±0.9; r=0.32/p=0.04) significantly cor-
related with BNP (522pg/ml±422) levels. Stepwise regression model demon-
strated that the combined " systolo-diastolic models " (EF-PAP with 1 to 4 dias-
tolic parameters) determined BNP levels with correlation coefficients above 0.8
(see table). The best model was the combined "EF - PAP - E/Ea" model with a
correlation coefficient of 0.82.
Correlations: Stepwise regression model

Model size (parameters) r p (E/A) p(DT) p(E/Vp) p(E/Ea) p(EF) p(PAP)

2 (EF, PAP) 0.757 - - - - <0.0001 <0.001
3 (E/Ea, EF, PAP) 0.819 - - - <0.01 <0.0001 <0.0001
3 (E/vp, EF, PAP) 0.800 - - 0.02 - <0.001 <0.001
4 (E/Vp, E/Ea, EF, PAP) 0.824 - - 0.12 0.047 <0.001 <0.0001
5 (DT, E/Vp, E/Ea, EF, PAP) 0.827 - 0.50 0.10 0.041 <0.001 <0.0001
6 (E/A, DT, E/Vp, E/Ea, EF, PAP) 0.830 0.43 0.33 0.10 0.06 <0.001 <0.0001

p(X)= p value for parameter "X" when including in the considered model.r = square root of R2

Conclusion: In patients with heart failure, BNP levels are mainly determined by
systolic dysfunction and PAP but are also significantly modulated by associated
diastolic dysfunction.
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P2186 Carotid intima-media thickness and coronary
atherosclerosis: differences between stable and
unstable coronary disease

A. Lupi 1, MG. Sclavo 1, P. Cristallini 1, M. Cristoferi 2 , T. Meloni 2 , C. Rassat 1,
M. De Marchi 1 . 1Ospedale Generale Valle d’Aosta, Cardiologia, AOSTA, Italy;
2Ospedale Regionale Valle d’Aosta, Radiologia, Aosta, Italy

Carotid intima-media thickness (IMT) has been shown to be significantly cor-
related to the risk of cardiovascular events and the presence of coronary
atherosclerosis. To investigate the usefulness of carotid IMT to predict severity
and extension of coronary atherosclerosis in patients (pts) scheduled for coro-
nary angiography, 143 consecutive pts referred to the Cath Lab of our Institution
(96 male, 43 with recent myocardial infarction, 24 with unstable angina, 76 with
stable angina or stable silent ischaemia, 62.4 ± 10.4 years) were enrolled for
this study. Each patient underwent high resolution (12-5MHz linear array probe)
ultrasound evaluation of carotid IMT at 1cm from the carotid bulb (C-IMT) and
at the point of maximum thickness of the bulb itself (B-IMT). The presence of
atherosclerosis and critical (>70%) stenosis of the main coronary artery seg-
ments was assessed by computer-assisted quantitative coronary angiography
(Advantix, GE). Of 1152 coronary segments evaluated, 416 (36,1%) appeared
affected by angiographically evident atherosclerosis and 191 (16,6%) appeared
to harbor at least 1 critical stenosis. In 98 pts was observed at least 1 coronary
segment with 1 critical stenosis, while in 66 pts 2 or more critically stenosed
coronary segments were observed. In a multiple regression analysis model
(r=0.46, F<0.001) considering age, fasting blood glucose, total cholesterol, the
number of cigarettes smoked daily, body mass index, mean arterial pressure,
C-IME and B-IMT, B-IMT was the only parameter which was independently cor-
related to the number of atherosclerotic coronary segments (p<0.0001). The
receiver operating curve (ROC) analysis demonstrated an high predictive value
for the presence of plurisegmental critical coronary stenosis for both C-IMT and
B-IMT only when the 76 pts with a "stable" coronary artery disease (CAD) were
considered (SMIC: cutoff 0.9 mm, sensitivity 63.0%, specificity 80.0%, area un-
der curve [AUC] 0.75 with 95%CI 0.63-0.87; SMIB: cutoff 1.6 mm, sensitivity
67,4%, specificity 90.0%, AUC 0.82 with 95%CI 0.72-0.93), while predictive
value of theese parameters in the other 67 pts with "unstable" CAD appeared
poor. In conclusion, in the population evaluated in this study, carotid IMT was
correlated to the extent of coronary atherosclerosis, even if an high predictive
value for plurisegmental critical coronary stenosis was observed only in pts with
"stable" CAD. Higher incidence of thrombotic lesions and vasospasm in "unsta-
ble" pts and differences in the demographical features of the 2 groups of pts
could account for this phenomenon.

P2187 C-reactive protein but not activated clotting factor VII
plasma levels predict clinical outcome in patients
undergoing elective coronary intervention

W. Dichtl, W. Grander, FX. Roithinger, N. Moes, G. Friedrich, F. Weidinger,
O. Pachinger. Universitätsklinik Innsbruck, Innere Medizin - Kardiologie,
Innsbruck, Austria

Background: Both vascular inflammation as determined by C-reactive protein
(CRP) and exstrinsic coagulation as measured by factor VII-activity (F VII) may
predict clinical restenosis rate in patients with stable angina pectoris undergo-
ing elective percutanous coronary intervention (PCI).
Methods and Results: Diagnostic angiography led to a significant increase in
CRP levels after 16-20 hours in patients with discrete CAD (n=22) but not in pa-
tients without any signs of coronary atherosclerosis (n=27). During a six month
follow-up after PCI, 17 out of 81 (21%) patients developed a major adverse
coronary event (MACE). There was a significant increase in pre-procedural
CRP levels of PCI patients suffering from a MACE as compared to patients
without CAD (p=0.017). Tertiles of CRP levels independently predicted clini-
cal restenosis, as it developed in 33.3% of patients with the highest CRP levels
(0.7 – 4.8 mg/dl), in 16.6% of patients with second tertile CRP levels (0.23 – 0.7
mg/dl) and in 7.4% of patients with lowest tertile CRP levels (0.0 – 0.23 mg/dl).
There was a significant difference in the restenosis rate between patients from
the first and the third tertiles (p=0.018). Successful PCI was associated with
a significant decrease of mean CRP levels after six months, whereas PCI in
patients suffering from a MACE led to no change in CRP levels. There was no
association between factor VII-activity and clinical outcome after PCI, and F
VII-activity did not change over a 6 month period.
Conclusions: In patients with stable angina pectoris undergoing elective PCI,
increased preprocedural and 6-month follow-up CRP plasma levels are associ-
ated with clinical restenosis. Factor VII plasma activity lacks such correlations.

P2188 IgA anticardiolipin antibodies are markers of the
extent of daily life ischaemia in patients with stable
angina

I. Ikonomidis 1, P. Konstantopoulou 1 , J. Lekakis 1, F. Andreotti 2 , S. Loizou 2,
M. Marinou 1, P. Nihoyannopoulos 2 , M. Mavrikakis 1. 1Alexandra Hospital,
Univ. of Athens, Dep. of Clinical Therapeutics, Athens, Greece;
2Hammersmith Hosp, Cardiology Dept., London, United Kingdom

Anticardiolipin antibodies (ACA) present procoagulant activity and cause sig-
nificant endothelial cell dysfunction when binding on the cell surface. We
investigated whether ACA plasma levels are related to platelet activation,
thrombin generation and daily life ischaemia in patients with stable angina
(SA). Methods: We measured (mean±SE) IgG, IgM, IgA ACA plasma lev-
els (Units), prothrombin fragments (PF1+2, nmole/l), 24h urine excretion of
11-dehydrothromboxane B2 (DHTXB2, ng/ml, creatinine) in 60 patients with
SA and in 20 controls matched for age and atherosclerotic risk factor. Pa-
tients had angiographically documented disease and underwent a 48h Holter
monitoring for assessment of the number and duration of ischaemic episodes.
Results: Patients had higher IgA-ACA plasma levels than controls (4.3±0.45
vs 2.2±0.17, p<0.01). Increased IgA-ACA were related to increased number
and duration of ischaemic episodes (r=0.41 and r=0.48, respectively, p<0.01).
Patients with >10 ischaemic episodes (n=14) or duration of ischaemia >30min
(n=18) had higher IgA-ACA than those with <10 episodes or <30 min duration
of ischaemia (6.4±0.9 vs 3.4±0.4, p=0.007 and 5.6±0.7 vs 3.2±0.5, p=0.018).
ROC curve analysis showed that IgA-ACA levels > 3.5 units predicted a num-
ber of ischaemic episodes >10 or duration of ischaemia >30min with 75%
and 78% sensitivity and 80% and 65% specificity respectively(area: 0.80, CI:
0.63-0.96, p=0.006 and 0.78, CI: 0.58-0.94, p=0.01 respectively). High IgA-
ACA levels were related to reduced platelet count and 11DHXTB2 concentra-
tions (r=-0.39 and r=-0.33, p<0.01). There was no relation of ACA to prothrom-
bin fragments. Conclusion: Increased IgA-ACA levels are associated with low
platelet activity and increased ischaemic burden in patients with stable angina.
IgA-ACA are related with the extent of daily life ischaemia likely, because they
cause endothelial dysfunction after binding on the cell surface and thus,lead to
reduced nitric oxide levels and transient reduction of coronary blood flow.

P2189 Thermal heterogeneity in stable human coronary
atherosclerotic plaques is underestimated in vivo: the
“cooling effect of blood flow

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

Despite the marked thermal heterogeneity that was shown in previous ex vivo
studies in atheromatic plaques, in stable lesions trivial in vivo temperature (T)
variations were recorded, perhaps due to the ’cooling effect’ of blood flow. The
impact of coronary blood flow on T measurements in the coronary vessels was
investigated in this study.
Methods: We enrolled 18 patients (pts) with effort angina (EA). The coronary
flow velocity was continuously recorded by a flow-wire, over which a balloon
catheter was advanced proximally to the lesion. By inflating the balloon com-
plete interruption of flow was achieved. T measurements were performed by a
thermography catheter (Medispes Co., Switzerland) at the proximal vessel wall
and at the lesion before, during and after complete interruption of blood flow.
TDp:difference between the proximal vessel wall and the maximal T during and
after balloon inflation. TDl:difference between the atherosclerotic plaque and
the proximal vessel wall T at baseline, during and after flow obstruction.
Results: The procedure was uncomplicated and reproducible. TDp dur-
ing and after the complete flow interruption was 0.012±0.01°C and -
0.006±-0.01°C (p<0.001) respectively. TDl was 0.08±0.04°C at baseline,
0.18±0.05°C (60.5±14.1% increase) during and 0.08±0.04°C after flow inter-
ruption (p<0.001). TDl was greater than TDp during and after flow impairment
(p<0.001). There was a correlation between the baseline average peak velocity
and TDl during flow interruption (R=0.57, p=0.01). In 7 pts without thermal het-
erogeneity (TDl<0.05°C) at baseline, TDl was increased by 76.0±8.4% during
balloon inflation.
Conclusions: In pts with EA, thermal heterogeneity of atherosclerotic plaques
is underestimated, possibly due to the ’cooling effect’ of coronary blood flow.
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P2190 Prognostic value of QT dispersion changes during
exercise in patients with stable angina

I. Pshenichnikov, T. Shipilova, J. Kaik. Estonian Institute of Cardiology,
Department of Clinical Cardiology, Tallinn, Estonia

QT dispersion reflects the local difference in the ventricular repolarization time.
It has been reported that extending of rate-corrected QT dispersion (QTcD) at
peak of exercise associated with myocardial ischaemia.
Aim: To assess the prognostic value of QTcD changes during exercise in pa-
tients (pts) with stable angina.
Methods: 68 consecutive pts with stable angina, age 54.3±8.2, 61men, 7
women underwent coronary angiography and exercise bicycle testing. All pts
had coronary artery (CA) stenoses over 50% of luminal diameter. Main left
CA stenosis over 50%, high or long proximal stenosis (or subocclusion) of
one or more CA, multivessel CA disease were considered as predictors of un-
favourable prognosis. ST segment slope and QTcD were determined from a
12-lead ECG obtained at baseline and peak of exercise. ST depression (STD)
0.2mV or more was considered as prognostically unfavourable. During 36±12
months follow-up three variants of clinical course were determined: group 1
(G1) - unfavourable course (cardiac events: sudden death, fatal and nonfatal
myocardial infarction, urgent revascularization) - 20 pts, group 2 (G2) - stable
course - 30 pts, group 3 (G3) - improvement or clinical remission - 18 pts.
Results: At baseline of the stress mean values (M±SD) of QTcD were sta-
tistically comparable between all groups. At peak of exercise the same values
increased from 55.7±31.6 to 93.2±41.8 msec in G1 (p<0.05), from 53.0±25.2
to 69.0±32.2 msec in G2 (p<0.05), from 42.8±19.8 to 44.3±16.4 msec in G3
(p>0.05). Significant differences in mean values of QTcD extending (EQTcD)
were observed between all groups: 37.5±39.3 msec in G1 vs 16.0±23.7 msec
in G2 vs 1.5±15.6 msec in G3; p<0.05. Mean values of QTcD at peak of ex-
ercise were statistically different between all groups too. EQTcD 20 msec or
more was assessed as a sign of unfavourable course: it was observed in 75%
of pts in G1 vs 33.3 and 11.1% of pts in G2 and G3, respectively; p<0.05.
The sensitivity and specifity of EQTcD prognostically unfavourable values com-
pared to STD and angiographic predictors of unfavourable course were 55.6%
vs 53.3% and 63.2%, respectively and 66.7% vs 85.4% and 85.4%, respec-
tively. The combination of EQTcD and STD signs of worse prognosis increased
they sensitivity and specifity: 66.7% and 93.8%, respectively.
Conclusion: QT dispersion may be used as a simple, accurate and inexpen-
sive complementary tool for evaluation of prognosis in pts with stable angina.
Significantly extended rate-corrected QT dispersion during exercise may pre-
dict unfavourable course of disease.

P2191 Coronary revascularization in octogenarians,
percutaneous coronary intervention or coronary
artery bypass grafting

N. Saito 1, T. Yokomatsu 1, M. Nobuyoshi 1 , T. Kimura 2. 1kokura Memorial
Hospital, Cardiology, Kitakyushu, Japan; 2Kyoto University, Kyoto, Japan

Background: Increasingly more elderly patients are receiving percutaneous
coronary intervention (PCI) or coronary artery bypass grafting (CABG). High
age is usually thought of the great risk of CABG, so elderly patients are per-
formed more PCI than CABG. But which strategies are more beneficial for el-
derly patients is still uncertain.
Objectives: This study sought to determine the short- and long-term outcome
of PCI and CABG for ischemic heart disease in elderly patients (>80 years).
Methods: We studied 191 elderly patients treated with PCI between 2000 and
2002, compared with 43 elderly patients treated with CABG. Clinical outcome
was measured by taking the end points of procedure success, death, myocar-
dial infarction in hospital, and major adverse cardiac events (MACEs) including
death, myocardial infarction and CABG in 2-year follow up.

Results: CABG group were more
likely to have multivessel disease
(95.3% vs 57.6%, P<0.0001) and
left main disease (41.9% vs 9.4%,
P<0.0001). Hospital stay was sig-
nificantly longer in CABG group
(23.9±10.3 vs 8.4±11.3, P<0.0001).
Procedure success was significantly
higher in CABG group than PCI
group (100% vs 91.6%, P<0.05).
MACEs occurred in hospital was sim-
ilar in both groups (CABG group: 0%

vs PCI group: 4.7%, P=NS). 2-year survival and survival free from MACEs rate
were significantly higher in CABG group (2-year survival: PCI 88.5% vs CABG
100%, free from MACE: PCI 78.4% vs CABG 100%, P<0.01).
Conclusion: Paradoxically elderly patients have greater risk reductions from
CABG than PCI in short- and long-term outcomes in this study. There is a
possibility that CABG is also beneficial in elderly patients.

P2192 Treatment of patients with stable angina and first
angiographic diagnosis of coronary artery disease in
Germany: results of the STAR Registry

AK. Gitt 1, C. Meisenzahl 1 , R. Schiele 1, K. Siegler 1 , H. Wienbergen 1 ,
T. Heer 1, MG. Gottwik 2, J. Senges 1 on behalf of STAR Study Group.
1Herzzentrum Ludwigshafen, Cardiology Dept., Ludwigshafen/Rhein,
Germany; 2Klinikum Nuernberg Sued, Cardiology, Nuernberg, Germany

Background: Coronary artery disease (CAD) contributes considerably to the
overall morbidity and mortality of cardiovascular disease in Germany. Little in-
formation exist on the extent of CAD in patients (pts) with stable angina pectoris
(AP) as well as their invasive and medical treatment in clinical practice.
Methods: Since September 2001 consecutive pts with stable AP, in whom CAD
was documented angiographically for the first time, have been enrolled into the
STAR-Registry (STable Angina Registry, 53 hospitals).
Results: Out of 1551 consecutive pts (70.5% male, mean age 67 years) 18.5%
were classified CCS I, 46.6% CCS II and 36.9% CCS III. Cardiovascular risk
factors were as follows: 39.0% smoking, 66.7% hyperlipidemia, 26.4% diabetes
mellitus, 26.1% family history of CAD. Prior myocardial infarction was present in
8.4% of the patients. The mean cholesterol was 217±50 mg/dl, LDL-cholesterol
was 140±43 mg/dl. Peri-interventional complications (angiography and PTCA)
were as follows: death 0.2% (3 pts), acute myocardial infarction 0.2% (3 pts)
and emergent CABG in 1 pt.

Treatment of CAD with stable angina

1-vessel-CAD 45.9%

2-vessel-CAD 30.0%
3-vessel-CAD 24.1%
LV-EF 65±13%
PTCA 45.6%
Stent (relative to PTCA) 70.1%
IIb/IIIa-antagonists (relative to PTCA) 19.4%
CABG 2.0%
ASA 89.9%
Betablockers 75.6%
ACE-inhibitors 58.3%
Statins 70.9%

Conclusion: Almost half of the pts with angiographically documented CAD and
stable AP were treated by PTCA, two thirds of those received stents, half of the
pts received IIb/IIIa antagonists. Peri-interventional complications (death, MI,
CABG) occurred in 0,4%. The use of ASA, betablockers, ACE-inhibitors and
statins was high, 34.4% of the pts received all 4 medications as chronic therapy
of CAD.
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P2193 Clinical and angiographic predictors of invasive
versus conservative treatment in stable coronary
artery disease in Europe: the Euro Heart Survey on
coronary revascularization (EHS-CR)

M. Hordijk-Trion 1, N. Mercado 1 , E. Boersma 1, W. Maier 2, C. Moris 3,
E. Stahle 4, M.L. Simoons 1, W. Wijns 5 on behalf of The Euro Heart Survey on
Coronary Revascularization Investigators. 1Erasmus MC, Department of
Cardiology, Rotterdam, Netherlands; 2University Hospital Zurich, Zurich,
Switzerland; 3Hospital Central Asturias, Oviedo, Spain; 4University Hospital,
Uppsala, Sweden; 5O.L.V. Hospital, Aalst, Belgium

Background: It is unclear which patient characteristics determine invasive ver-
sus conservative treatment, and coronary artery bypass grafting (CABG) ver-
sus percutaneous coronary intervention (PCI), in patients with stable coronary
artery disease in clinical practice.
Aim: To assess the relation between patient characteristics and the choice of
therapy in patients with stable coronary artery disease.
Methods/Results: Between September 2001 and March 2002, 5,767 consec-
utive patients with angiographically proven coronary artery disease were en-
rolled in 130 centers throughout 31 countries in the EHS-CR. Totally, 2,971
patients (52%) presented with stable coronary artery disease with a mean age
of 63,2 years. Among them, the intended treatment was conservative in 619
patients (21%), and invasive in 2,352 patients (79%), either with CABG, 841
patients (36%), or with PCI, 1,511 patients (64%). Among a broad range of clin-
ical and angiographic characteristics, multivariate logistic regression analyses
revealed that the extent of coronary artery disease and the lesion morphology
were the most significant determinants of the therapeutic decision. Table shows
the 8 most significant characteristics from the 25 considered. In patients with
multivessel disease the therapeutic choice was twice more likely to be invasive
treatment, and if chosen invasive treatment it was ten times more likely to be
CABG, as compared with single vessel disease.

Table: Determinants of treatment

Invasive vs conservative CABG vs PCI

Multivessel disease 2.13 (1.73-2.62) 10.2 (7.75-13.4)
Type C lesion 0.90 (0.85-0.97) 1.24 (1.15-1.34)
Previous CABG 0.26 (0.20-0.34) 0.13 (0.08-0.19)
Hypercholesterolemia 1.18 (0.97-1.44) * 0.61 (0.49-0.75)
Chronic renal failure 0.79 (0.49-1.27) * 0.45 (0.25-0.78)
Valvular heart disease 0.89 (0.62-1.27) * 5.17 (3.44-7.77)
Prior myocardial infarction 0.76 (0.63-0.91) 0.86 (0.70-1.05) *
Hypertension 0.80 (0.66-0.98) 0.92 (0.75-1.13) *

Presented as odds ratio with 95% confidence interval; * not significant

Conclusion: Throughout Europe, coronary revascularization was the preferred
choice of therapy in the vast majority of patients with stable coronary artery dis-
ease. Therapeutic decisions were predominantly determined by angiographic
characteristics.

P2194 Effects of mental stress on platelet reactivity in
patients with coronary artery disease or cardiac
syndrome X

A. Sestito 1, A. Maccallini 1, E. Romagnoli 1 , D. Milici 2, F. Infusino 2,
F. Andreotti 2 , F. Crea 1, GA. Lanza 1. 1Università Cattolica del Sacro Cuore,
Istituto di Cardiologia, Roma, Italy; 2Policlinico A. Gemelli, Istituto di
Cardiologia, Rome, Italy

Background: Previous studies have shown that physical exercise increases
platelet reactivity in patients with significant coronary artery disease (CAD). In
contrast, we recently found that platelet reactivity is decreased by exercise in
patients with cardiac syndrome X. In this study we investigated whether the
response to mental stress of platelet reactivity also differs in patients with sig-
nificant CAD or cardiac syndrome X.
Methods: We studied 16 patients (56±6 years, 4 women) with stable angina
pectoris and angiographically documented CAD, and 23 patients (46±6 years,
17 women) with syndrome X. All patients underwent arithmetic mental stress
test, consisting of sequential substractions for a period of 5 minutes. Blood
samples were drawn from an antecubital vein at baseline and after the men-
tal stress test. Platelet reactivity was measured on flowing blood as time to
occlude a ring coated with collagen-adenosin diphosphate (ADP), using the
platelet function analyzer (PFA-100) system. By this method, the time to oc-
clusion (closure time) is taken as a measure of platelet adhesion/aggregability,
with shorter times indicating greater platelet reactivity.
Results: At baseline, closure time was 99.6±25 and 97.8±16 sec in CAD pa-
tients and syndrome X patients, respectively (p=NS). The response to mental
stress in the 2 groups differed significantly, as closure time decreased in CAD
patients (to 91.7±20 sec.), whereas increased in syndrome X patients (102±20
sec, p for trend=0.036).
Conclusions: Thus, our data show that platelet reactivity to collagen/ADP is
increased by mental stress in patients with significant CAD, whereas, in con-
trast, it is decreased in syndrome X patients. This different trend is similar to
that recently observed with physical exercise and may have implications for the

different incidence of stress-related acute cardiac clinical events in these two
groups of patients.

PLAQUE COMPOSITION, INFLAMMATION AND
VULNERABILITY I

P2195 Evidence for carotid plaque stabilisation by statin
therapy

K.J. Molloy, M.M. Thompson, E.C. Schwalbe, P.R.F. Bell, A.R. Naylor,
I.M. Loftus. Leicester, United Kingdom

Purpose: It is increasingly evident that statin therapy reduces the risk of car-
diovascular events independent of lipid-lowering properties, possibly by anti-
proteolytic and anti-inflammatory mechanisms. The aim of this study was to
investigate the effect of statin therapy on the levels of proteolytic enzymes and
pro-inflammatory cytokines within carotid plaques.
Methods: Atherosclerotic plaques were collected from 137 patients undergo-
ing carotid endarterectomy. A detailed history of statin therapy was taken pre-
operatively. Plaques were homogenised prior to MMP and cytokine quantifica-
tion using the ELISA technique. Non-parametric statistics were employed and
p-values were calculated using the Mann-Whitney U-test.
Results: Significantly lower plaque concentrations of MMP-1, MMP-9 and IL-6
were observed in those patients taking statins compared to those not on statin
therapy (see table). No differences were seen in the levels of MMP-8, MMP-13,
IL-1b and TNF-a between the two groups.

Statin use (n=49) No statin use (n=88) p-value

MMP-1 21 (7-51) 42 (19-104) 0.004*
MMP-9 112 (64-325) 309 (122-722) <0.001*
IL-6 1329 (727-3000) 2732 (1475-5146) <0.001*

Median values (and inter-quartile ranges) expressed in ng/g wet weight of plaque are shown.

Conclusions: MMP-1 and MMP-9 combined can degrade all of the compo-
nents of the atherosclerotic plaque, and IL-6 has been suggested as a marker
of acute plaque disruption. These data suggest that statins stabilise plaques by
decreasing the levels of MMP-1, MMP-9 and IL-6, providing further evidence
that all patients with atherosclerotic disease should be on statin therapy.

P2196 Antiapoptotic and apoptotic proteins expression in
specimens from stable and unstable coronary lesions

M. Loukas 1, M. Dabrowski 2, T. Wagner 3, A. Witkowski 4, W. Ruzyllo 4,
J. Waltenberger 1 . 1Ulm University Medical Center, Dept. of Internal Medicine
II, Ulm, Germany; 2Hospital Bielanski, Dept. of Cardiology, Warsaw; 3Institute
of Rheumatology, Dept. of Pathology, Warsaw; 4National Institute of
Cardiology, Dept. of Cardiology, Warsaw, Poland

Background: The regulation of apoptosis in atherosclerosis is not completely
defined and is thought to play a prominent role in destabilization of advanced
atherosclerotic plaque. The aim of this study was to determine the expression
of Bcl-2, Bcl-x, Bax, Bak, Bcl-xL, Fas and Caspase 3 in relation to apoptosis in
unstable angina versus stable angina advanced atherosclerotic lesions.
Materials and Methods: We examined 100 coronary atherosclerotic plaques
derived from postmortem examinations, 40 atherectomized specimens ob-
tained via Directional Coronary Atherectomies (DCA) from coronary arteries
from patients clinically diagnosed with either stable (n=62, 44,3%) or unstable
angina (n=78, 55,7%) and 10 specimens (controls) derived from internal tho-
racic arteries without any signs of atherosclerosis All specimens were analysed
for the presence of apoptosis was using TdT dUTP nick end labelling (TUNEL)
and nuclear morphology (karyorrhexis/pyknosis) and expression of apoptosis
regulators by immunohistochemistry Bcl-2, Bcl-xL Bcl-x, Bax, Bak, Fas and
Caspase 3. Morphometrical analysis of each atherosclerotic plaque was per-
formed using the digital image analysis software Lucia. Special attention was
payed at shoulder region and fibrous cap expression of apoptosis.
Results: Unstable angina expressed higher apoptotic index (39% vs 9%) stable
compared with controls (<2%). The predominant cell type undergoing apopto-
sis were smooth muscle cells. In all of TUNEL-positive apoptotic cells, Bax,
Bak, Bcl-x were present, while Bcl-xL and Bcl-2 was absent. In 79% of TUNEL
positive cells Fas and Caspace 3 were also expressed. In 70 unstable angina
specimens the tunnel positive cells strongly expressed all 5 proteins Bcl-x, Bax,
Bak, Fas, Caspase 3 with almost absent Bcl-2, Bcl-xL expression in the non
apoptotic cells. While, 57 of the stable angina specimens the tunnel positive
cells strongly expressed Bcl-x, Bax, Bak, almost absent Fas and Caspace 3
and the rest non apoptotic cells very strongly expressed Bcl-2 and Bcl-xL.
Conclusions: In our study the increased expression of Bax, Bak, Bcl-x, Fas
and Caspace 3 coupled with lack/paucity of Bcl-2 and Bcl-xL are associated
with SMC apoptosis in unstable coronary lesions, which could be important
factors contributing to the progression of atherosclerotic plaques. Both Bcl-2
and Bcl-xL expressed in non-apoptotic cells appear to contribute to prolonged
cell survival and therefore more stable plaques.
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P2197 Worldwide experience on safety and feasibility of a
novel intracoronary thermography system in patients
with stable and unstable angina

R. Erbel 1, A. Colombo 2, M. Webster 3, E. Eeckhout 4, W. Wijns 5. 1University
Clinic Essen, Cardiology, Essen, Germany; 2Centro Cuore Columbus,
Cardiology, Milan, Italy; 3Green Lane Hospital, Cardiology, Auckland, New
Zealand; 4Centre Hospitalier Universit. Vaudois, Cardiology, Lausanne,
Switzerland; 5Cardiovascular Center Aalst, Cardiology, Aalst, Belgium

A thermography system has been developed to identify intracoronary absolute
and relative vessel wall temperatures in coronary arteries (2.5 - 4.0 mm). 73
patients (at 6 sites) underwent this novel diagnostic procedure. This abstract
summarizes and concludes the current initial experience on safety and feasibil-
ity as well as correlations of temperatures with angiographic and intravascular
ultrasound (IVUS) information.
The Thermography System (Volcano Therapeutics, USA) consists of a catheter
and a computer console, to display the analysis of temperature in real time.
The 3.3F catheter provides 6 thermocouples mounted on a 5-armed basket at
the distal end of the catheter including one central thermocouple to measure
the blood temperature. The catheter is applied through a 6F guiding catheter
(min) and over a regular 0.014" guide wire. The procedure is integrated in the
interventional procedure and can be correlated with IVUS.
Demographics: (n = 73), 63 = male, 10 = female; 59.7 ± 9.9 years of age; 37%
stable AP (27/73), 40% unstable AP (29/73), 4% MI (3/73); Procedure: (n=73),
RVD 3.2 ± 0.5 mm; Stenosis 81.0 ± 15.9%; lesion length: 45.4 ± 33.1 mm;
Vessel distribution: LAD= 39, RCA= 21, LCX= 13, Other=3; 30 = elective, 7 =
urgent, 5 = emergency, 5 = PTCA, 65 = stent.
The catheter was able to successfully cross the culprit lesion in 88% of the
procedures. Upon crossing the lesion, temperature measurements could be
successfully completed in 86% of the procedures.
No MACE occurred during or after successful Thermography. 64/64 (100%)
patients have been event free at FU (1 week). In 17/73 the Thermography has
been correlated with IVUS.
This first experience can be considered as positive. Further catheter develop-
ments may facilitate positioning in angulated anatomy or tight stenosis.
The system can be suggested as safe and feasible. Additional studies are re-
quired to understand the relation between temperature distribution and histo-
logical aspects in order to position the temperature measurement as an addi-
tional diagnostic and to improve the risk profile differentiation of patients with
acute and/or sub-acute coronary syndromes.

P2198 The prostaglandin E receptor subtype EP4 mediates
PGE2-dependent plaque instability in humans

F. Cipollone, M. Fazia, A. Iezzi, C. Cuccurullo, M. Zucchelli, S. Ucchino,
M. Bucci, A. Mezzetti. School of Medicine, University of Chieti "G.
d’Annunzio", Chieti, Italy

Background: Recently, we have demonstrated enhanced expression of in-
ducible cyclooxygenase and PGE synthase-1 (COX-2/mPGES-1) in human
symptomatic plaques, and provided evidence that it is associated with metal-
loproteinase (MMP)-induced plaque rupture. However, the specific transmem-
brane cellular receptor(s) by which PGE2 may influence MMP generation in
plaque macrophages is still unknown.
The aim of this study was to characterize the expression of the four different
PGE2 receptors (EP1-4) in human carotid plaques and to correlate it with the
extent of inflammatory infiltration, COX-2/mPGES-1 and MMP expression and
with clinical features of patients’ presentation.
Methods and Results: Plaques were obtained from 60 patients undergoing
carotid endarterectomy and divided into 2 groups (Symptomatic and Asymp-
tomatic) according to clinical evidence of recent TIA or stroke. Plaques were
analyzed for COX-2, mPGES-1, EP1-4, MMP-2 and MMP-9 by immunocyto-
chemistry, RT-PCR and western blot, whereas zymography was used to detect
MMP activity. Immunocytochemistry was used to identify CD68+ macrophages,
CD3+ T lymphocytes and HLA-DR+ cells.
We observed strong EP4 immunoreactivity, but only very weak staining for EP2
and no expression of EP1 and EP3 in atherosclerotic plaques. EP4 was more
abundant in COX-2/mPGES-1-rich, MMP-rich symptomatic lesions. In contrast,
we did not observe any difference regarding EP2 expression. Finally, EP4 was
especially noted in plaque shoulder, co-localizing with HLA-DR+ macrophages.
Conclusions: In conclusion, this study demonstrates that EP4 overexpression
is associated with enhanced inflammatory reaction in atherosclerotic plaques,
and this effect in turn may contribute to plaque destabilization by inducing cul-
prit metalloproteinase expression.

P2199 Elevated C reactive protein levels predict inadequate
improvement of relative coronary flow velocity
reserve after uncomplicated stent implantation
because of periprocedural microembolisation

M. Haude, C. Altmann, T. Konorza, H. Wieneke, J. Arjumand, R. Erbel.
University Essen, Cardiology Department, Essen, Germany

Purpose: C reactive protein (CRP) is a marker of inflammation and is increased
in patients (pts) with acute coronary syndromes. Its predictive role for normal-
ization of coronary blood flow parameters after stent implantation with or with-
out release of ischemia markers is unknown. Aim of this study was to use prein-
terventional CRP levels to predict normalisation of absolute (CVR) and relative
coronary flow velocity reserve (CVRrel) after uncomplicated stent implantation.
Methods: In 200 patients (pts) with single vessel disease and uncomplicated
coronary stent implantation CVR and CVRrel were measured at the end of the
procedure by a Doppler flow wire. CRP, CPK, CPK-MB and Troponin I were
monitored before intervention and for the next 24 hours. Receiver Operator
Characteristics analysis was performed to define predictive cut-off values for
CRP. Positive (PPV) and negative predictive values (NPV) are reported.
Results: Predefined normalisation of CVR (>2.86) and of CVRrel (>0.88)
after uncomplicated stent implantation were achieved in 120 and 162 pts,
respectively. No correlation was found between CRP and CVR (r=0.049),
while an inverse correlation was found between CRP and CVRrel (CVRrel=-
0.0515.CRP+0.942; r=0.44; p<0.001). CRP cut-off value was 0.66 mg/dl (sen-
sitivity 90%, specificity: 51%, PPV: 86%, NPV:60%) to predict CVRrel nor-
malisation. An abnormal CVRrel (0.71±0.16) after stenting was associated
with a significantly higher preinterventional CRP level (1.31±0.32 IU/L versus
0.33±0.12 IU/L; p<0.001) and postinterventional release of ischemia mark-
ers (CPK: 212±75 IU/L versus 89±33 IU/L; p<0.001; CPK-MB: 35±11 IU/L
versus 14±5 IU/L; p<0.001; Troponin I: 1.9±0.6 ng/ml versus 0,3±0.2 ng/ml;
p<0.001).
Conclusion: A preinterventional CRP > 0.66 mg/dl predicts inadequate im-
provement of CVRrel after stent implantation with subsequent release of is-
chemia markers probably due to periinterventional microembolisation from
more unstable plaques.

P2200 The expression of pro-oxidant enzyme
myeloperoxidase is associated with plaque
destabilization in human coronary atherosclerotic
lesions

R. Komatsu 1, T. Naruko 1, A. Itoh 1, K. Haze 1, Y. Ikura 2, M. Ohsawa 2,
M. Ueda 2, A.E. Becker 3. 1Osaka City Genral Hospital, Cardiology, Osaka,
Japan; 2Osaka City University Graduated School, Pathology, Osaka, Japan;
3AMC, University of Amsterdam, Cardiovascular Pathology, Amsterdam,
Netherlands

Background: Previous studies have shown that inflammation and oxidative
stress in coronary atherosclerotic lesions relate to rapidly progressive plaque
destabilization. We have recently demonstrated that neutrophils play an im-
portant role in mediating destabilization of human coronary atherosclerotic
plaques(Naruko T et al, Circulation, 2002). Recent studies have demonstrated
the presence of active pro-oxidant enzyme myeloperoxidase (MPO) and prod-
ucts of MPO-mediated reaction in human atherosclerosis. We have studied
the expression of MPO in coronary atherectomy specimens obtained from pa-
tients with stable angina (SAP) and unstable angina pectoris (UAP) by using
immunohistochemical methods, in order to elucidate the role of MPO in plaque
destabilization in human coronary atherosclerotic lesions.
Methods: All patients underwent atherectomy at primary atherosclerotic le-
sions responsible for SAP (n=37) and UAP (n=31). Frozen samples were stud-
ied with antibodies against smooth muscle cells, macrophages, MPO and neu-
trophils (CD66b, CD11b, and elastase). The presence of MPO, macrophage,
and neutrophil immunoreactivity was quantified, respectively, using computer-
aided planimetry. For the identification of cell types which stain positive for
MPO, immunodouble staining was also performed.
Results: Quantitative analysis demonstrated that neutrophil, macrophages, or
MPO positive area in patients with UAP was significantly (P<0.001) higher
than in patients with SAP. Immunodouble staining for MPO and neutrophils re-
vealed that the majority of MPO-positive cells were neutrophils. Immunodou-
ble staining for MPO and macrophages, moreover, showed that occasional
macrophages were also positive for MPO.
Conclusions: These findings strongly suggest that strong expression of MPO
plays an important role in the pathogenesis of plaque destabilization in human
coronary arteries.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



Plaque composition, inflammation and vulnerability I 417

P2201 Cycloxygenase-2 levels are not increased in unstable
carotid plaques

K.J. Molloy, M.M. Thompson, E.C. Schwalbe, P.R.F. Bell, A.R. Naylor,
I.M. Loftus. Leicester, United Kingdom

Purpose It has been suggested that the cyclooxygenase (COX) enzyme,
in particular COX-2, may play an important causative role in atherosclerotic
plaque rupture, the preceding event in most strokes and myocardial infarctions.
The aim of this study was to measure the activity of these enzymes in carotid
plaques, in relation to features of plaque instability.
Methods Plaques were collected from 138 consecutive patients undergoing
carotid endarterectomy. Patients were divided into 4 groups depending on
symptomatology (1: asymptomatic; 2: >6 months pre-op; 3: 1-6 months pre-
op; 4: <1 month pre-op). Levels of both total COX and COX-2 activity, in
carotid plaque homogenates, were measured using a colorimetric assay kit.
Pre-operative embolisation was recorded by transcranial Doppler.
Results There was no significant difference in the levels of either COX or COX-
2 activity across the symptom groups, or between the plaques that were em-
bolising and those that were not (see table and figure).

Symptom group vs COX and COX-2 activity

1 2 3 4 p-value

COX 139.8 132.2 144.9 158.9 0.325
COX-2 104.2 95.3 94.1 103.0 0.531

Median values in activity units/g wet weight of plaque, are shown.

Conclusions Previous reports have suggested a role for COX-2 in atheroscle-
rotic plaque instability, and the potential for plaque stabilisation with COX-2 in-
hibitors. However, we have found no evidence of an association between COX-
2 activity and symptomatology or spontaneous particulate embolisation.

P2202 Systemic infection leads to infiltration of
macrophages in adventitia of human atherosclerotic
coronary arteries: clue to triggering effect of acute
infections on acute coronary syndromes

M. Madjid 1, SH. Litovsky 1, D. Vela 1, T. Klima 2, A. Vaziri 1, W. Casscells 1.
1Medical School, Univ. of Texas-Houston, Texas Heart Institute, Houston,
United States of America; 2Texas Heart Institute, Department of Pathology,
Houston, Texas, United States of America

Infections affect initiation and progression of atherosclerosis and trigger desta-
bilization of vulnerable plaques. One third of acute myocardial infarctions follow
an upper respiratory infection. In atherosclerotic animal models, diffuse arte-
rial inflammation has been observed after several infections. Effect of systemic
infections on human coronary artery atherosclerosis is largely unknown. We
studied extent and pattern of macrophage infiltration in the coronary arteries of
atherosclerotic patients dying with systemic infection.
Methods: We studied pathology files of St. Luke’s Episcopal Hospital between
1991 and 2002. After exclusion of patient with HIV infection, cancer, and those
taking immunosuppressive or corticosteroid drugs, 14 patients (11M, 3F, mean
age: 67 yrs) with atherosclerosis and an acute systemic infection prior to their
death (average 2 weeks) were selected. 13 pts (9M, 4F, mean age: 65 yrs)
with atherosclerosis and without infection were selected as controls. Slides
were stained with H&E, and CD68 marker for macrophages (MQ). Computer-
ized morphometric analysis was used for counting cells, and measuring areas.
Plaque area was defined as the area inside the internal elastic lamina (IEL).
Periadventitial fat was defined as up to 250 µm beyond the adventitia. MQ den-
sity was the number of MQ per square mm. Mann-Whitney U and Wilcoxon
Signed Ranks tests were used for non-linear data.
Results: There wasn’t a significant difference between percent stenosis in
cases and controls (67±14 vs. 55± 25, P=0.23). MQ density showed a non-
significant trend toward higher levels in pts with systemic infection (582±774
vs. 281±321, P=0.41). However, there was a significantly higher number of
MQ in adventitia of coronaries in pts with infection compared to controls
(1,577±1,872 vs. 265±185, P=0.047). MQ density in periadventitial fat showed
a non-significant trend toward higher levels in pts with systemic infection
(776±821 vs. 212±219, P=0.085). Of interest, while macrophage density in
controls was not different between plaque and adventitia areas (281±321 vs.
265±185, P=0.85), MQ density in patients with systemic infection was signifi-

cantly higher in adventitia than in plaque area (582±774 vs. 1,577±1,872, P=
0.028).
Conclusion: This report shows for the first time that systemic infections are
associated with a significant increase in macrophage density in adventitia of
human atherosclerotic coronary arteries. This suggests a mechanism for the
triggering of AMI observed following acute infections and offers a new thera-
peutic target for preventing heart attacks.

P2203 Reproducibility of three-dimensional palpography

J A. Schaar 1, F. Mastik 1, E. Regar 1, CL. De Korte 1, AFW. Van der Steen 2,
PW. Serruys 1. 1Erasmus MC, Thoraxcenter, Rotterdam, Netherlands;
2Institute of the Netherlands, Interuniversity Cardiology, Utrecht, Netherlands

Background: Palpography has proven to detect vulnerable plaques features in
vitro with a high sensitivity and specificity by giving mechanical information of
the vessel wall. Furthermore it is feasible to assess palpograms in patients. We
tested in this study the reproducibility of 3D palpography in humans.
Method: In 12 patients a total of 14 pullbacks with intravascular ultrasound
(IVUS) were performed two times at the same location using standard 20 MHz
ultrasound catheters (Avanar , JOMED Inc). The pullback-speed in all record-
ings was 1.0 mm/s. 3D IVUS-echograms were used for alignment of corre-
sponding acquisitions. Landmarks like side branches, stents or calcified spots
guided the matching. Data at the beginning and the end of an acquisition, which
did not match with the corresponding recording, e.g. due to a different location
of the pullback start, were rejected. After aligning, 3D palpograms were created
from rf-data giving strain measurements over a pullback length of about 1.8 cm.
Palpograms were displayed as map representing the continuous strain distribu-
tion of the vessel wall. One map consists of about 18 lines in the longitudinal
and 512 angles in the circumferential direction. The maps were subdivided in
regions representing 3 lines by 32 angels covering 3mm by 22.5 degrees. The
median strain of the corresponding regions of first and the second recording
were compared.
Results: 512 regions were compared using orthogonal regression (figure 1).
The R2 of the model is 0.89 with a p < 0.0001.

Reproducibility of 3D palpography.

Conclusion: Three-dimensional palpography is highly reproducible in humans.
This data add evidence that palpography is a robust technique to detect vulner-
able plaque features.
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PLAQUE COMPOSITION, INFLAMMATION AND
VULNERABILITY II

P2204 Predicting factors of inflammatory response following
non-drug eluting stent implantation

C. Brasselet 1 , S. Pérotin 1, R. Garnotel 2 , A. Lafont 3 , J. Elaerts 1, P. Gillery 2,
D. Metz 1. 1CHU Robert Debré, Départment of Cardiology, Reims, France;
2CHU Robert Debré, Department of Biochemistry, Reims, France; 3Hôpital
Européen Georges Pompidou, Department of Cardiology, Paris, France

Background and Objectives: The systemic inflammation triggered by percu-
taneous coronary intervention (PCI) is a powerful predictor of both early and
late outcomes in patients undergoing PCI. This study aimed to assess the in-
flammatory reaction (IR) induced by PCI and to determine the clinical, biological
and procedural predictors of such a response.
Methods: A total of 81 consecutive patients referred for PCI were prospec-
tively included for PCI with stent implantation. Inflammation was assessed by
erythrocyte sedimentation rate, C reactive-protein (CRP) and fibrinogen mea-
surement. Samples were performed in fasting patients before and 24 hours
after PCI. IR was defined by the combination of a post-PCI CRP concentra-
tion higher than 5 mg/l and a raise from pre-PCI CRP higher than 0.6 mg/l,
which corresponds to 2 fold value of the analytical error. We registered clinical
and biological data, procedural variables and registered the revascularization
strategies as complementary stenting (CS) and direct stenting (DS).
Results: In the whole population, CRP concentration (14.6 ± 2.4 to 19.6 ±
2.8 mg/l), fibrinogen (4.3 ± 0.1 to 4.7 ± 0.1 g/l) and erythrocyte sedimentation
rate (16.8 ± 1.7 to 21.3 ± 2.3 mm) increased significantly (p< 0.0001) without
any myocardial damage documented. IR was detected in 41 patients (50.6%).
The clinical, angiographic and biological parameters predicting an individual
IR were respectively a non ST elevation acute coronary syndrome (ACS) in
comparison with stable angina (SA) or recent myocardial infarction (RMI), the
diameter of the treated vessel and the triglycerides concentration (table).

IR (n=41) Non IR (n=40) p

SA vs ACS 7 (32%) vs 15 (68%) 15 (72%) vs 6 (28%) 0.009
Coronary diameter (mm) 3.00 ± 0.06 2.82 ± 0.05 0.03
Triglycerides 1.87 ± 0.19 1.45 ± 0.10 0.05
Stent implantation 66.49 ± 7.53 50.58 ± 3.74 0.06
Number of treated lesions 1.49 ± 0.11 1.23 ± 0.08 0.06
CS vs DS 26 (50.9%) vs 15 (50%) 25 (49.1%) vs 15 (50%) ns

Values expressed as mean ± SEM

Conclusions: Non drug eluting stent implantation induced a systemic IR, sug-
gesting the role of a stranger body reaction. Non ST elevation ACS seems to
be the most powerful individual pre-PCI predictive factors.

P2205 Determination of plaque composition in human
coronary arteries using intravascular ultrasound
virtual histology

DG. Vince 1, JD. Klingensmith 1, A. Nair 1, BD. Kuban 1, EM. Tuzcu 2, R. Erbel 3,
W. Wijns 4. 1The Cleveland Clinic Foundation, Biomedical Engineering,
Cleveland, United States of America; 2The Cleveland Clinic Foundation,
Cardiology, Cleveland, United States of America; 3University of Essen,
Cardiology, Essen, Germany; 4OLV Hospital, Cardiology, Aalst, Belgium

Introduction: Traditional methods for studying human coronary artery disease
have significant limitations. Angiography allows evaluation only of the geome-
try of the unobstructed part of the lumen; it cannot provide information on the
structure of the arterial wall. Intravascular ultrasound (IVUS), however, holds
the potential to quantify the structure and geometry of normal and atheroscle-
rotic coronary arteries. Previous studies by our group have shown that analysis
of the IVUS RF or backscattered data can lead to an accurate determination of
plaque composition ex vivo. The goal of this study is to evaluate the efficacy of
the methodology in patients undergoing diagnostic catheterization.
Methods: Gated IVUS RF data were collected from coronary arteries of eight
patients using a continuous automated pullback rate of 0.5 mm/s. The lumen
and medial-adventitial borders were detected using automated software and
the vessel and plaque dimensions calculated. The plaque composition was
determined using spectral analysis and Virtual Histology images produced.
Plaque components were classified as fibrous, fibro-lipidic, lipidic/necrotic, or
calcified (figure 1).
Results: A total of 874 IVUS images were reconstructed from RF data. The
average lumen, plaque, and vessel volume for the eight vessels were 372,
388, and 760 mm3, respectively. Mean lumen, plaque, and vessel areas were
7.1, 7.2, and 14.3 mm2, respectively. Mean areas of fibrous, fibro-lipidic, li-
pidic/necrotic, or calcified regions were 2.3, 1.3, 1.3, and 0.4 mm2, respectively.
The average medial area was 1.9 mm2. Calculation of the Virtual Histology im-
ages on a Pentium PC took 29 seconds per slice.
Conclusions: Spectral analysis of backscattered RF data can estimate plaque
composition in vivo. No changes in clinical practice were required and the Vir-

tual Histology images can be reconstructed in a clinically viable time frame. In
these moderately diseased vessels the major plaque component was dense
fibrous tissue whilst the lipid components had similar relative abundances. Cal-
cium, as expected, was the least abundant material.

P2206 Apoptosis in plaque destabilization: involvement of
endothelial specific transcription factors in the
progression towards programmed cells death

M. Rossi 1, N. Marziliano 1, PA. Merlini 1, G. Belli 1, E. Bramucci 2 , U. Canosi 2,
D. Ardissino 3, PM. Mannucci 1 . 1Milan, Italy; 2Pavia, Italy; 3Parma, Italy

Purpose: Coronary atherosclerosis is the main cause of ischemic heart dis-
ease. Plaque composition and particularly its fibrous cap are crucial factors
in determining rupture and thrombosis. Apoptosis (programmed cells death)
is thought to be one of the mechanisms leading to the superficial erosion of
atherosclerotic plaques through a magnification of local inflammatory process.
Methods and Results: In order to establish the existence of different gene ex-
pression in the apoptotic pathway, we made use of a collection of 48 TaqMan
assays (PCRs) in coronary plaques collected by means of therapeutic direc-
tional coronary atherectomy from 13 patients with stable angina (SA) and 19
with acute coronary syndromes without ST elevation (ACS). Total RNA was ex-
tracted from the 32 plaques and the cDNA was amplified using a specific set of
primers and TaqManO. Analysis of the results confirmed that the expression of
apoptotic genes (i.e. BCL2, CPP32, FAS, FAS ligand, c-FOS, GRP78, CASP1,
c-JUN, NF-kB, p53, PCNA,) was significantly higher (p<0.001) in the plaques
from the ACS patients. Furthermore, among the screened genes we found a
positive correlation (p<0.001) with specific transcription factors for inflamma-
tory genes.
Conclusions: The results of this Real Time PCR study confirm a strongly com-
mitted apoptotic pathway in patients with ACS. Our data strengthened the hy-
pothesis that the programmed endothelial cell death can stimulate in situ the
expression of inflammatory mediators; those molecules can in turns recruiting
locally cytolitic T-cells thus leading plaque fissuring and disruption.

P2207 High shear stress is predictive for markers of plaque
inflammation

R. Krams 1, LCA. Van Damme 1, B. Mousavi Gourabi 1 , D. Tempel 1 ,
K. Slager 2, AK. Hussain 1, C. Cheng 1, PW. Serruys 3. 1Erasmus MC,
Experimental Cardiology,thoraxcentre, Rotterdam, Netherlands; 2Erasmus
MC, Haemodynamics laboratory, thoraxcentre, Rotterdam, Netherlands;
3Erasmus MC, Interventional cardiology,thoraxcentre, Rotterdam, Netherlands

Introduction: Acute coronary syndromes have been associated with plaques
that are either ruptured or superficially eroded. Disrupted atherosclerotic
plaques consist typically of a large lipid pool, covered with a thin fibrous cap
and infiltrated macrophages (MF) in the shoulder of these caps. Recently, it
was shown that rupture occurs predominantly upstream of the plaque implying
a local mechanism underlying plaque rupture. In the present study we tested,
whether local shear stress (SS) plays a role in localization of plaque rupture.
Methods: In 8 NZW rabbits plaque was generated by denudation the infrarenal
aorta over a region of 5 cm. The rabbits received from that moment a high
cholesterol diet for 2 months. Before denudation, and after 2 months FU a
motorized IVUS pullback was performed with a 40 MHz IVUS(CIVUS, Boston
Scientific) catheter. IVUS derived vessel wall-lumen and vessel-wall adventi-
tial contours were determined with a well-validated computer program and the
resulting contours were reconstructed in 3D with in Erasmus MC developed
software. These reconstructions served as an input for a computational fluid
dynamics program, from which the 3D SS field was calculated. Plaques were
defined as an increase in the IVUS derived wall thickness and identified in the
fixated vessel segment. The plaques were divided in 5 regions. These seg-
ments were sectioned with a microtome and stained for smooth muscle cells
(SMC), MF and collagen.
Results: Histological (3.4±1.5mm2) and IVUS derived plaque thickness
(4.2±0.6mm2 ) were highest in the central zone of the plaque (p<0.05), while
MF, displayed the highest density upstream of the plaque (4.8± 1.0%, p<0.05).
In addition, the SMC exhibited a maximum downstream of the plaque. High SS
was unrelated to plaque size (due to remodeling), but was directly related to
MF distribution and inversely related to the SMC and collagen distribution.
Conclusion: An animal model was developed displaying upstream accumula-
tion of macrophages. It was shown that low SS is related to plaque stability
thereby confirming earlier (human) studies, while high shear stress relates to
markers of plaque inflammation.
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P2208 Plasma MMP-9 – a marker of cerebral damage

K.J. Molloy, I.M. Loftus, J. Evans, P.R.F. Bell, A.R. Naylor, M.M. Thompson.
Leicester, United Kingdom

Purpose: Plaque and plasma MMP-9 levels are elevated in patients under-
going spontaneous particulate embolisation and while MMP-9 almost certainly
contributes to acute plaque disruption, the elevated plasma level may be a re-
flection of cerebral damage. The aim of this study was to determine whether the
elevated plasma MMP-9 concentration arose from the atherosclerotic plaque or
from a systemic source.
Methods: Blood samples were taken pre-operatively and on the second post-
operative day from 72 consecutive patients undergoing carotid endarterectomy.
Plasma MMP-9 concentrations were measured using the ELISA technique.
Cerebral embolisation was detected during the dissection phase of the oper-
ation by transcranial Doppler, and on the basis of these results, patients were
divided into emboli-positive and emboli-negative groups.
Results: The pre-operative samples showed no difference in MMP-9 con-
centration between the emboli-positive and emboli-negative groups. However,
plasma levels of MMP-9 were significantly higher on the second post-operative
day in those patients in whom cerebral embolisation was detected during the
dissection phase of the operation (see table).

Emboli groups vs plasma [MMP-9]

Emboli-positive Emboli-negative p-value

Pre-op sample 8.7 (3.4-16.2) 7.6 (4.1-14.3) 0.755
Post-op sample 13.9 (6.5-27.1) 7.7 (3.9-21.0) 0.049*

Plasma MMP-9 concentrations (median values and inter-quartile ranges) are shown.

Conclusions: These data suggest that the carotid plaque is not the source of
elevated MMP-9 in the plasma of patients undergoing cerebral embolisation.
Rather, the elevated plasma level appears to be a consequence of cerebral
damage caused by particulate embolisation.

P2209 Impact of intimal pathogen burden in acute coronary
syndrome lesions: correlation with C-reactive protein

G. Bauriedel 1 , R. Andrié 1, P. Braun 2, K.W. Heinrich 2, B. Lüderitz 1 .
1University of Bonn, Department of Cardiology, Bonn, Germany; 2Heart
Center, Duisburg, Germany

Background: Increasing evidence supports a link between serological evi-
dence of prior exposure to infectious pathogens (pathogen burden) and the risk
for future myocardial infarction and death in patients with coronary artery dis-
ease. Based on this concept, we evaluated the intimal presence of 4 pathogens
in human coronary atheroma, clinically associated with acute coronary syn-
dromes (ACS) and stable angina (SA), and the effect of pathogen burden on
the expression of intimal C-reactive protein (CRP), that plays a major role in
systemic and local inflammation.
Methods: Coronary atherectomy specimens retrieved from 35 primary target
lesions of patients with ACS (n=15) or SA (n=20) were assessed immunohis-
tochemically for the presence of Chlamydia pneumoniae (C. pn.), Helicobacter
pylori (H. p.), Cytomegalovirus (CMV) and Epstein-Barr-Virus (EBV), and for
the expression of CRP.
Results: Immunohistochemical analysis revealed 4 lesions without, 13 lesions
with 1, 10 lesions with 2, 4 lesions with 3 and 4 lesions with 4 infectious agents.
C. pn. was present in 67%, H. p. in 32%, CMV in 16% and EBV in 36%. Ex-
clusively C. pn. revealed a prevalence in ACS (76%) vs. SA (39%; p<0.05).
Mean value of all 4 infectious pathogens was 1.7 per lesion. As an important
finding, the mean value in ACS-lesions was significantly increased compared
to those in SA (2.0 vs. 1.3; p<0.05). ACS-subgroup analysis revealed a higher
mean value in patients with pain at rest (Braunwald classes II/III; 2.2) com-
pared to those without (class I; 1.0; p<0.05). In addition, expression of CRP
was significantly higher in ACS (2.3%) compared to SA (1.1%; p<0.05). Most
interestingly, the number of infectious pathogens correlated highly significant
(p<0.01) with the expression of CRP (r=0.61).
Conclusion: Our data demonstrate the impact of pathogen burden in plaque
instability thereby associated with clinical acuity, and suggest local proinflam-
matory effects via CRP upregulation as an important pathomechanism that may
contribute to acute coronary syndromes.

P2210 Incidence of vulnerable plaques in humans:
assessment with intravascular palpography

J A. Schaar 1, E. Regar 1, F. Mastik 1, F. Saia 1, CL. De Korte 1, PJ. De Feyter 1,
AFW. Van der Steen 2, PW. Serruys 1. 1Erasmus MC, Thoraxcenter,
Rotterdam, Netherlands; 2Institute of the Netherlands, Interuniversity
Cardiology, Utrecht, Netherlands

Background: Intravascular palpography can detect vulnerable plaques in vitro
with a high sensitivity and specificity by measuring the strain of the coronary
vessel wall. Vulnerable plaques show typical high strain patterns in-vitro. Simi-
larly, high strain patterns reflect vulnerable plaque features in animal studies.

Based on these experimental data, we hypothesized that it is possible to detect
vulnerable plaques in-vivo in human coronary arteries by scanning the coro-
nary artery for typical high strain patterns.
Method: Intravascular palpography was performed in 49 patients scheduled
for PCI by using standard 20 MHz intravascular ultrasound (IVUS) catheters
(Avanar, JOMED Inc) with motorized pullback (1.0mm/s) Analysis included the
complete length of the target vessel, starting distally and ending at the ostium.
The recorded data were stored and processed in a dedicated workstation for
palpography
The population was divided into 3 groups: Patients with [1] antecedent (<24h)
myocardial infarction (post MI) [2] unstable angina (ST depression and/or Tro-
ponin positive)(unstable)[3] Stable angina (stable). Per patient one coronary
artery was investigated. A typical strain pattern was defined as a high strain
region (>1%)next to low strain regions (< 0.5%).
Results: Palpography was successful performed in all patients. The number of
typical strain patterns reflecting the number of vulnerable plaques per coronary
artery are given in the table. There was a significant difference between the sta-
ble vs. unstable group (p<0.001) and stable vs. post MI group (p<0.0001). No
difference was seen between the unstable group and post MI group (p<0.056).

Incidence of high strain spots

Stable unstable post MI

n (patients) 17 16 16
High strain spots 0.7 ± 0.6 1.6 ± 0.5 2.1 ± 0.8

Conclusion: Palpography can be used to assess vulnerable plaques in human.
This pilot study revealed a clear association between clinical presentation and
the amount of vulnerable plaques. However, additional validation has to be per-
formed to assess the predictive value of the technique to identify vulnerable
patients.

P2211 Treatment of thin cap fibroatheroma with drug eluting
stents: importance of fibrous cap injury, neointimal
formation and vascular healing after β-oestradiol and
everolimus coated stents

D. Echeverri, K-R. Purushotaman, P. Moreno. University of Kentcuky,
Lexington, United States of America

Purpose: Neointimal formation after stenting may increase fibrous cap thick-
ness and therefore stabilize vulnerable plaques. However, human autopsy stud-
ies demonstrated an exaggerated response when the stent ruptures
the fibrous cap, increasing the risk of restenosis. Drug-eluting stents may mod-
ulate this response. This study was designed to investigate the incidence of fi-
brous cap rupture (FCR) after stenting and to quantify the healing response us-
ing bare, Everolimus (EV) and Beta Estradiol (BE) stenting in an experimental,
chronic, hypercholesterolemic rabbit model of thin cap fibroatheroma (TCFA).
Methods: Sixteen New Zealand White rabbits on a 1% pulsed cholesterol
diet were followed for 4 years (equivalent to 60 years in humans). Six rab-
bits were treated with bare (Penta), 5 with EV coated and 5 with BE coated
stents (Guidant, Santa Clara, CA). Each animal received 4 stents sequentially
in the abdominal aorta, deployed at 14 + 2 Atm with a 1:1 stent/vessel ratio.
Neointimal area (NA) was measured by computerized planimetry. Inflamma-
tion, hemorrhage, fibrin deposition, and endothelialization around struts were
evaluated using a severity score (1 to 4).
Results: Sixty-four stents and 1584 struts were evaluated for FCR in TCFA
(lipid area > 30% and cap thickness < 65 microns). Two hundred and fourteen
struts met these criteria, 79 (37%) with intact fibrous cap and 135 (63%) with
RFC. Bare stents increased NA after FCR (66 ± 6 Vs. 85 ± 5 mm2; P=0.03.
However, NA was similar with or without FCR after BE (53 ± 11 Vs. 71 ± 8
mm2; P=0.16), and after EV stenting (45 ± 6 Vs. 53 ± 5 mm2; P=0.46). When
compared to bare stents, NA after FCR was not reduced by BE (P=0.17) but
significantly reduced by EV (P=0.001) stenting. Scores were low for all stents
indicating adequate healing. Nevertheless, when compared to bare stents, in-
flammation, fibrin and hemorrhage scores were greater in EV stents (1.2 ± 0.2;
1.3 ± 0.2; and 0.4 ± 0.2) Vs. (0.9 ± 0.1; 0.6 ± 0.1; and 0.1 ± 0.0) (P lower
than 0.05 for all comparison).
Conclusion: The incidence of FCR after stent deployment is high (63%), in-
creasing NA formation. This response is not reduced by BE but significantly
reduced by EV stents. Healing scores were low for all stents suggesting that
DES is safe for TCFA treatment. However, individual scores for inflammation,
fibrin deposition and hemorrhage were mildly but significantly increased by EV
stenting. These results highlights strut-induced fibrous cap rupture and the im-
portance of drug selection in stenting TCFA.
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P2212 A comparative study of white blood cell count,
neopterin and C-reactive protein for prediction of
stenosis complexity in patients with non-ST-segment
elevation acute coronary syndromes

P. Avanzas, R. Arroyo-Espliguero, J. Cosín-Sales, G. Aldama, C. Pizzi,
J. Quiles, E. Zouridakis, JC. Kaski. Coronary Artery Disease Research Unit,
London, United Kingdom

Purpose: Inflammation plays a role in the pathogenesis of acute coronary syn-
dromes by promoting rupture and erosion of vulnerable coronary plaques. An-
giographically complex stenoses are often the expression of plaque vulnera-
bility or disruption in patients with unstable angina. We compared the ability of
three inflammation markers i.e. neutrophil count (NC), C-reactive protein (CRP)
and neopterin to predict angiographic plaque complexity in patients with non ST
segment elevation acute coronary syndromes.
Methods: We studied 55 patients with non ST segment elevation acute coro-
nary syndromes and angiographically documented coronary disease (>50%
stenosis). Blood samples were obtained at study entry for the assessment of
high sensitivity CRP, NC and neopterin. All coronary stenoses with ≥30% diam-
eter reduction were assessed using quantitative computerised angiography and
classified as complex (irregular borders, ulceration or filling defects) or smooth
(absence of complex features). Extent of disease was also assessed using a
validated angiographic score.
Results: NC (p=0.02), CRP (p=0.02) and neopterin levels (p=0.002) correlated
with the number of complex lesions. Patients with multiple (≥3) complex lesions
had higher NC (p=0.02), CRP (p=0.02) and neopterin (p=0.002) levels (figure).
Multiple regression analysis showed that neopterin levels (p=0.002) and extent
of disease (p=0.04) were independently associated with the number of complex
lesions in patients with acute coronary syndromes.

Conclusions: Inflammation markers such as NC, CRP and neopterin corre-
late with angiographic plaque complexity. Neopterin was the most powerful of
the three markers for prediction of angiographically complex coronary artery
stenoses.

IN-STENT RESTENOSIS: EVALUATION, PREVENTION,
TREATMENT

P2213 Clinical presentations of in-stent restenosis from a
French registry of 1570 consecutive patients with
coronary stenting

G. Rosey, G. Drobinski, G. Helft, G. Montalescot, J-P. Collet, R. Choussat,
F. Beygui, D. Thomas. Pitié Salpêtrière, Institut de Cardiologie, PARIS, France

Purpose: In-stent restenosis is the major limitation of percutaneous coronary
intervention, though clinical presentations of this process remain poorly char-
acterized.
Methods: We analyzed 1570 consecutive patients, from January 2000 to De-
cember 2002, who had undergone percutaneous coronary angioplasty with
stenting for de novo lesions. Clinical follow-up was performed for a mean du-
ration of 1 year with exercise tolerance testing in asymptomatic patients. If is-
chemia was documented a second coronary angiogram was performed.
Results: 1570 patients were treated with 1994 stents (1.27 stent/patient). 263
in-stent restenoses were documented and dilated (target lesions revasculari-
sation 13.19%). 19 in-stent restenoses occurring in asymptomatic heart trans-
plant patients were excluded from the analysis. The clinical presentations of
the 244 in-stent restenoses in non transplanted hearts were as follows: 58
with ischemia positive tests without symptoms (23.8%), 91 with stable angina
(37.3%), 9 with symptoms of left heart failure (3.7%), 71 with non-ST elevation
acute coronary syndromes (29.1%) and 15 with acute coronary syndromes with
ST elevation (6.1%). Of the ST elevation cases 5 were due to acute thrombosis
within one month of the procedure (2.0%), 2 were late thrombosis after one
month related to interruption of treatment (0.8%), and 8 were acute myocardial
infarctions (AMI) (3.3%) without treatment interruption observed at a mean of
five months (2-8 months). No specific cause for AMI was evident in these 8
patients.
Conclusions: Non-ST elevation acute coronary syndromes are common pre-
sentations of in-stent restenosis whereas acute coronary syndromes with ST
elevation remain rare and with no evident cause in most cases. Asymptomatic
patients need to be evaluated, as well as patients with stable angina who rep-
resent the most frequent clinical presentation of in-stent restenosis leading to
coronary angioplasty.

P2214 Predictive factors of complex ISR with repeated
recurrence: “impact of the metallic allergy

R. Iijima 1, Y. Ikari 1, J. Aoki 1, H. Nakajima 1, K. Hara 1, M. Nakamura 2 . 1Mitsui
memorial hospital, cardiovascular division, Tokyo, Japan; 2Toho University
School of Medicine, Third Dept. of Internal Medicine, Tokyo, Japan

Background: Previous studies have been reported the several factors which
can predict restenosis after coronary stenting. However, restenosis is not elim-
inated.
Especially, therapeutic approach for complex In-stent restenosis (ISR) with re-
peatedly recurrence have shown disappointing results. Therefore, the other po-
tential factors of Complex ISR should be defined to make a decision of optimal
strategy. We hypnotized that allergic and inflammatory reactions to the metals
were related to the development of Complex ISR.
Methods: We prospectively analyzed a total of 154 consecutive stented pa-
tients (pts) who underwent follow-up angiography. According to the results of
follow-up angiography, we identified three groups; No restenosis group (89 pts;
< 50% diameter stenosis); First ISR (42 pts; PCI were underwent only once for
ISR); and Complex ISR (23 pts; PCI need for ISR with more than two times).
These pts received a patch test applied substances included nickel, dichro-
mate, manganese, titanium, molybdenum. Patch tests were assessed after 48
hours.
Results: Clinical features among the 3 groups are shown in table. Univariate
analysis showed 4 factors were related to the Complex ISR. There were posi-
tive patch test(p=0.001), CRP value(p=0.06), lesion length(p=0.03), number of
stent(p=0.04). By multivariate logistic regression analysis, positive patch test
were independently associated with the Complex ISR (odds ratio 6.4, 95% CI
1.5 to 28.2; p=0.01).

clinical features among the 3 groups

No restenosis First ISR Complex ISR P value

Diabetes, % 37 33 48 0.51
Stent length, mm 21±9 32±20 27±12 <0.0001
CRP value, mg/dl 0.47±0.60 0.55±0.72 1.05±1.65 0.07
Patch test positive, % 9 14 39 0.001

Conclusions: Metallic allergy does not have any correlation with the First ISR.
However, positive metal allergy was frequently observed in patients with Com-
plex ISR.
This study also revealed that metallic allergy is a strong predictor of Complex
ISR. Metallic allergy may contribute to the mechanisms in repeat recurrence of
ISR.

P2215 Trapidil eluting coronary stent: protection from
restenosis without cellular toxicity?

N. Klein, M. Mende, T. Rother, A. Neugebauer, D. Pfeiffer. University Hospital
of Leipzig, Department of Cardiology, Leipzig, Germany

Rapamycin or paclitaxel coated stents are eligible to avoid the instent resteno-
sis after coronary stent impantation (RAVEL/SIRIUS; TAXUS III/ELUTES). The
protection from instent restenosis has proven only for cytotoxical substances
associated with high costs. The aim of this study was to investigate the in-
fluence of locally released trapidil as a platelet derived growth factor inhibitor
avoiding the instent restenosis.
Patients/Methods: This prospective study includes 62 pts. (mean age 62 ± 11)
with coronary artery disease. In 37 patients (pts.) coronary arterial stenosis
was treated by implantation of a 3.0/15mm BiodivYsio DD/Matrix LO stent
loaded by trapidil. Stenting using a 3.0/15mm BiodivYsio OC Stent without
trapidil was performed in 25 pts. as a control group. There was no difference
in risk profile, age and sex between trapidil and control group. The dimension
of stenosis was measured by quantitative coronary analysis. In 75% of the pts.
treated with trapidil-stents the left artery decending was the target lesion, right
coronary artery in 14%, left circumflex in 7% and a venous bypass graft in 4%,
comparable with the control group. The post interventional antiplatelet regime
was identical (ASA, Clopidogrel for 4 weeks).
Results: Primary stenting was successful in 80% of all treated pts., pre-
dilatation was necessary in 20%, post-dilatation was performed in 20%. All
stents were implanted within 21-240 seconds (s). Mean angioplasty balloon
pressure was 11 ± 5 bar, mean balloon inflating time was 37 ± 7 s. Up to now
80% of all pts. were followed up by angiogram after 6 months. There was a
significant reduction of instent restenosis rate in the trapidil group compared to
the control group (14% vs. 33%) requiring redilatation.
Conclusion: BiodivYsio OC stent without delivering substance shows the
common rate of instent restenosis. The loading by trapidil of the BiodivYsio
Matrix LO stent reduce the incidence of the instent restenosis. Decreasing
the incidence of instent restenosis is caused by the local effect of trapidil. Com-
pared by conventional stent implantation no different antiplatelet regime is re-
quired. The costs are considerable less than in comercial coated stents.
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P2216 Estradiol coated stents for the prevention of
restenosis in native coronary arteries: results

F. Airoldi 1, C. Di Mario 1, G. Stankovic 2, C. Briguori 1, P. Presbitero 3,
F. Ribichini 4, A. Ferrari 1 , A. Colombo 2. 1San Raffaele Hospital, Interventional
Cardiology Unit, Milan, Italy; 2Columbus Clinic, EMO Centro Cuore, Milan,
Italy; 3Istituto Clinico Humanitas, Interventional Cardiology, Milan, Italy;
4Ospedale Civile, Cardiology Dpt, Novara, Italy

Introduction: in vitro and animal models indicate that 17 beta-estradiol in-
hibits intimal smooth muscle cell proliferation and migration and accelerates
re-endothelization after balloon angioplasty and stenting. This study prospec-
tively and randomly compare stents loaded with 17 beta-estradiol(BiodivYsio
DD Matrix, Biocompatibles, Ireland) to bare metal stents in reducing restenosis
rate.
Methods: we report the immediate and one-month follow-up results of the 2
different stents in de novo lesions on native coronary arteries. In the study 104
patients with 124 lesions (49% in the estrogen arm and (51% in the control
arm) have been enroled. Lesions were located on LAD in 41%), on LCX or OM
branches in 28%, on RCA in 31% and on the left main in 1% of the cases. Com-
plex lesions (B2, C type ACC/AHA) were 42% and 44% in the estrogen and in
the control arm respectively (p=n.s.). Baseline and post stenting angiographic
measurements are reported in table. No statistically significant differences were
noted between the 2 groups. After discharge, all patients have been treated with
double antiplatelet therapy for three months.
Results: angiographic success was obtained in all cases. During the hospital
stay there were no death or repeat revascularizations. Non Q-wave myocardial
infarction (MI) occurred in 2 (2%) cases in the control arm (p=n.s.). After one
months, no deaths occurred. One patients in the estrogen arm had a non-Q
wave MI three days after the procedure and target lesion revascularization with
re-PTCA was repeated. All the patients have been scheduled for a 6-month
angiographic follow-up that will be available at the time of presentation.

QCA measurements

Stent type Basal ref. (mm) Basal MLD (mm) Lesion length (mm) Final MLD (mm)

Estrogen loaded 2.89±0.60 0.97±0.61 11.7±8.5 2.57±0.88
Bare metal 2.95±0.57 1.02±0.58 13.9±9.6 2.67±0.80

Conclusions: Stenting with the estrogen coated stents is safe and is associ-
ated with high procedural success rate. In hospital course and 1-month follow-
up indicate that estrogen coating do not increase the risk of acute or sub-acute
stent thrombosis compared to bare metal stent. The efficacy of this therapy in
reducing the incidence of restenosis will be assessed after the 6-months an-
giographic follow-up results will be available.

P2217 Serial intravascular ultrasound analysis in TAXUS II:
beneficial distal edge effect with paclitaxel-eluting
stents

M. Degertekin 1, P. Serruys 1, K. Tanabe 1, A. Colombo 2, G. Guagliumi 3,
C. Disco 4, J. Koglin 5, M. Russell 5. 1Thoraxcenter, Rotterdam, Netherlands;
2Centro Cuore Columbus, Milan, Italy; 3Ospedali Riuniti di Bergamo,
Bergamo, Italy; 4Cardialysis, Rotterdam, Netherlands; 5Boston Scientific
Corporation, Natick, United States of America

Background: So-called ’edge stenosis’ is a critical problem with radioactive
stents or following brachytherapy. It has been of concern that a similar ef-
fect might occur after implantation of drug eluting stents. Using the TAXUS
II database with serial ultrasound analysis post-procedure and at 6 months, the
present study evaluates the vessel response to polymer-controlled local pacli-
taxel eluting in the proximal and distal edges adjacent to the stent.
Methods: TAXUS II is a randomized, double-blind trial with two consecutive co-
horts comparing slow- (SR) and moderate-release (MR) polymer formulations
of a paclitaxel-eluting stents with control bare stents. As per protocol, all pa-
tients were followed with intravascular ultrasound (IVUS) post-procedure and
6-month follow-up. The quantitative IVUS edge analysis was performed by an
independent blinded core laboratory. The proximal and distal 5mm edge seg-
ments were subdivided into five 1mm long sub-segments.
Results: For this analysis serial IVUS was available in 100 SR, 98 MR and
201 control patients. Negative vessel remodeling (significant reduction in edge
vessel area) occurred only in the proximal edges of the control group (proxi-
mal -0.48 ± 2.16mm2, p<0.005) and was absent in distal edges of the con-
trol as well as in both edges of SR and MR. Proximal edge lumen area at 6-
months was comparable for SR (-0.54 ± 2.10mm2), MR (-0.89 ± 1.87mm2),
and control(-1.02 ± 1.91mm2). The change in distal edge lumen area was
significantly improved in SR (+0.08 ± 2.01mm2, p<0.0001)and MR (-0.19±
1.68mm2, p<0.005)when compared to control (-0.87 ± 1.99mm2).
Conclusion: Decreased in-stent restenosis with TAXUS-SR or -MR stents is
not associated with increased edge stenosis at 6-month follow-up IVUS when
compared to bare metal control stents. Instead a beneficial increase at the
distal edges was observed for the TAXUS stents.

P2218 Brachytherapy of coronary in-stent restenosis:
randomized prospective study of cutting-balloon
versus standard-balloon angioplasty

J. Schofer, S. Kähler, T. Tübler, M. Schlüter, D. G. Mathey. Ctr f. Cardiology &
Vasc. Intervention, Hamburg, Germany

To evaluate cutting-balloon angioplasty (CBA) as an adjunct to brachytherapy
of coronary in-stent restenoses, we prospectively studied 100 patients (73 men,
64 ± 9 years) in whom predilation of the target lesion was randomly assigned to
either CBA (n = 50) or standard-balloon angioplasty (SBA, n = 50). After predila-
tion, all lesions were irradiated using the Novoste Beta-Cath system (BETACUT
study). Primary end point was angiographic restenosis at 8 months. Enrollment
of patients began in January 2001; the final patient was enrolled in July 2002.
Risk factors present in our patients were diabetes mellitus (28%), arterial hy-
pertension (64%), hyperlipidemia (80%), and smoking (46%); there were no
statistically significant differences with respect to the prevalence of these risk
factors in the CBA and SBA subgroups. A total of 103 lesions (CBA, n = 52;
SBA, n = 51) were treated in the 100 patients, located in the main stem in
1 case and in the left anterior descending, the right, and the left circumflex
coronary artery in 43, 37, and 22 cases, respectively. Mean reference vessel
diameter was 2.62 mm, mean minimal lumen diameter (MLD) was 0.68 mm,
and mean lesion length was 17 mm, with no statistically significant difference
between CBA and SBA patients for either variable. A total of 98 lesions (95.1%)
were irradiated, using a 40-mm source in 63 cases and a 60-mm source in 35
(CBA: n = 50 [total]/32 [40-mm]/18 [60-mm]). After angioplasty, MLD was sig-
nificantly increased in the CBA subgroup (2.08 mm vs SBA 1.82 mm, p = 0.02).
Quantitative angiographic 8-month analysis will be performed in March 2003.
Summary: BETACUT is a randomized prospective study to evaluate cutting
balloon angioplasty in brachytherapy of coronary in-stent restenoses. Ran-
domized patients in the 2 subgroups are well-matched with respect to clinical
and angiographic variables. After the intervention, a significantly wider lumen
was achieved by CBA. The primary end point of angiographic restenosis at 8
months will be presented at the meeting.

P2219 Coronary spasm after intracoronary β-radiation is a
risk factor for target vessel restenosis

M. Derntl 1 , G. Beran 1, I. Lang 1, R. Schmid 2, T. Neunteufl 1, B. Syeda 1,
G. Christ 1 , D. Glogar 1. 1University Hospital Vienna, Cardiology, Vienna,
Austria; 2University hospital Vienna, Radiotherapy and Radiobiology, Vienna,
Austria

Background: Intracoronary radiation is currently the only proven treatment for
the prevention of in-stent restenosis. However, in-vitro, animal and human stud-
ies have shown that irradiation induces endothelial dysfunction and vascular
spasm. The aim of this study was to determine the incidence of coronary spasm
after β-radiation therapy and to evaluate its impact on long-term angiographic
results.
Methods and Results: We analyzed 126 vessels of 122 consecutive patients
undergoing β-radiation (18 Gray at 1mm depth into vessel wall) after percuta-
neous coronary intervention (PCI) for in-stent restenosis. Postradiation coro-
nary spasm in the target vessel was documented by quantitative coronary an-
giography immediately after PCI, after removal of the radiation catheter and
at the end of the procedure. Long-term angiographic results of those pa-
tients showing coronary spasm were compared with those patients not showing
spasm. There was a 25.4% (32 vessels) overall incidence of coronary spasm
after β-radiation during the baseline procedure. In 22% spasm was severe
(>90% diameter stenosis [%DS]), in 47% moderate (50 to 89%DS) and in 31%
mild (15 to 50%DS). In 13% spasm occurred proximal to the stent, in 59% distal
and in 28% proximal and distal. At angiographic follow-up, which was performed
in all patients (6.7±2.3 months), binary target vessel restenosis rate was sig-
nificantly higher in those vessels displaying coronary spasm compared with
those vessels not showing spasm after radiation therapy (53.1% versus 24.5%;
P<0.003). The majority (65%) of these target vessel restenoses occurred at
the site of the periprocedural spasm.
Conclusions: Coronary spasm after β-radiation therapy is a risk factor for tar-
get vessel restenosis.
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P2220 Quantification of dose perturbation due to
atherosclerotic plaque in vascular brachytherapy

P. Wexberg 1 , C. Kirisits 2, D. Berger 2, I. Sulzbacher 3, G. Maurer 1 , R. Potter 2 ,
D. Georg 2, D. Glogar 1. 1Internal Medicine, Cardiology, 2Dept. of Radiotherapy,
Vienna, 3Dept. of Pathology, University of Vienna, Vienna, Austria

Background: Dose prescription and reporting in vascular brachytherapy is
based on the assumption that the vessel wall is water equivalent, which does
not consider a possible dose perturbation by atherosclerotic plaque. The aim
of the present study was to quantify dose attenuation for beta- and gamma-
radiation.
Methods: 90Sr/Y and 192Ir sources in respective delivery catheters were at-
tached to a polystyrene phantom embedded in water-equivalent gel. The deliv-
ered doses with and without human peripheral arteries surrounding the deliv-
ery catheter were determined from radiochromic films. The distance between
the source and the film was constant for all measurements. Plaque and vessel
wall thickness were measured using light microscopy. We assessed 38 sec-
tions irradiated with 90Sr/Y and 7 sections irradiated with 192Ir. From the ratio
attenuated dose/unattenuated dose (dose perturbation factor, DPF) we deter-
mined averaged attenuation coefficients for atherosclerotic plaque (µP) and
the remaining part of the vessel wall (µW) by regression analysis based on
the exponential function DPF = exp(-µP∗plaque thickness -µW∗remaining wall
thickness).
Results: The attenuation of 192Ir was smaller than the measurement uncer-
tainties. For beta-radiation there was a moderate correlation between mea-
sured and fitted dose perturbation without discrimination for vessel wall mor-
phology (r=0.648). Assuming the entire vessel wall to be non-diseased tissue
in mildly atherosclerotic sections, the regression coefficient improved to r=0.845
at µP=0.5356 mm-1 and µW=0.0663 mm-1.
Conclusions: Plaque thickness should be considered for dose prescription
and dose calculation in vascular brachytherapy with beta-radiation in order to
correct the irradiation time according to plaque thickness. For retrospective
analysis, the DPF gives the ratio between the actually applied and the initially
prescribed dose.

P2221 Short and long-term results of intracoronary
brachytherapy for in-stent restenosis in 200
consecutive patients

AS. Kini, A. Agarwal, S. Mukaddam, SK. Sharma. The Mount Sinai Medical
Center, Cardiology Dept., New York NY, United States of America

Background: The major concern from randomized intracoronary brachyther-
apy (ICBT) trials was edge restenosis due to use of short source. Target lesion
revascularization (TLR) with use of longer ICBT sources appears to be favor-
able.
Methods: We analyzed 200 consecutive patients with in-stent restenosis (225
vessels and 242 lesions) who had cutting balloon (CB PTCA) and/or rota-
tional atherectomy followed by beta radiation using the Novoste system (30
mm source in 114 and 40 mm source in 86 patients) and followed for mean
5±3 months.
Results: Mean age was 66±11 years, male sex 67%, CCS class III-IV 26%,
>1 prior restenosis 50%, restenosis interval 182±52 days. Periprocedural CK-
MB elevation occurred in 16% patients, average in-hospital stay was 2.0±1.8
days, GP IIb/IIIa use 65%. Plavix was recommended for 6 months. At follow-
up: TVR 9% (18 pts, 14 TLR, and 4 non-TLR), delayed acute closure/subacute
thrombosis 0%, death 2% (1 in-hospital, 3 at follow-up).

Procedural Characteristics & QCA

Lesion length (mm) 17.5±8.9 Ref. vessel size (mm) 2.91±0.04

LAD/LCX/RCA (%) 44/28/21 MLD-Pre (mm) 0.72±0.31
Total occlusion 10% MLD-Post (mm) 2.21±0.42
CB PTCA±Rotablator 65% MLD-Post ICBT (mm) 2.12±0.32
Rotablator 30% Re-dilatation post ICBT 6%
Re-stent 5% Vessel spasm 5%

Conclusion: Debulking followed by ICBT provides sustained long-term, ac-
ceptable restenosis in single digits. In comparison with randomized trials, these
favorable results in the real world are perhaps due to better understanding of
the restenotic process after ICBT and represent the benefit of full lesion cover-
age by long source, leaving moderate residual stenosis and very low need for
restenting.

P2222 Efficacy of vascular brachytherapy with beta-radiation
in longer lesions and smaller reference diameter
vessels

T. Azeem 1, J. Kovac 2, J. Baron 2, M. Bhandari 2 , A. Stephen Lloyd 2,
A.H. Gershlick 2. 1Glenfield Hospital, Cardiology, Leicester, United Kingdom;
2Glenfield Hospital, Cardiology, Leicester, United Kingdom

Aims: The aim of present study was to assess the medium-term out-come
in patients undergoing vascular brachytherapy (VBT) in various risk group pa-
tients, such as smaller vessels, longer lesions, diabetics, hypertension and sub-
optimal angiographic result.
Methods & Results: The RENO (European Surveillance Registry with the
Novoste Beta-Cath) registry has prospectively collected procedural and clinical
outcome data on 1092 patients treated with beta-radiation. In its prospective
database review, patients were retrospectively divided in to the following three
groups determined by estimated residual stenosis (RS) prior to delivery of radi-
ation: Group-I; RS <10% (n=637), Group-II; RS 10-30% (n=410) and Group-III;
RS 30-50% (n=45).
There were more hypertensive patients in Group-I (64.1%) compared to Group-
II (61.2%) & Group-III (55.6%); p<0.001. Diabetic patients were common
in Group-I (23.6%) and Group -II (24.6%) compared to Group-III 15.6%);
p=NS. Lesion characteristics revealed smaller reference diameter in Group-II
(3.14±0.47mm; p=0.031) & Group-III (3.05±0.45mm; p=0.032) compared to
Group-I (3.2±0.53 mm). Lesion lengths were longer in Group-II (20.17 ± 13.07
mm; p=0.028) & Group-III (21.22 ± 11.22 mm; p=0.002) compared to Group-I
(18.03±10.8 mm). There were more graft lesions in Group II (7.5%; p=0.03) &
Group-III (15.7%; p=0.002) compared to Group-I (4.3%).
Effectiveness of VBT was determined by major adverse cardiac events {MACE:
death, non-fatal MI, target vessel revascularisation (TVR)} and improvement in
angina at six months. There was similar improvement in angina in all groups
(Group-I 82.7%, Group-II 88.3% & Group-III 90.7%; p=NS). The incidence of
TVR was low in all groups (Group-I 16.5%, Group-II 16.4%, Group-III 15.6%).
Incidence of MACE at six months was also similar in all groups (Group-I 18.7%,
Group-II 18%, Group-III 17.8%; p=NS). Despite of the fact that Group-II &
Group III patients had longer lesions, smaller reference diameter, included
more graft lesions and also had sub-optimal angiographic results compared
to Group I, the outcomes as measured by TVR, MACE and improvement in
angina were similar. Similarly higher prevalence of hypertension and diabetes
in Group-I and Group-II did not affect final outcomes.
Conclusion VBT appears to be a potent treatment for in-stent restenosis re-
gardless of the vessel size, lesion length, sub-optimal angiographic result and
other underlying risk factors such as hypertension and diabetes mellitus.

P2223 Long-term outcome after intracoronary beta radiation
therapy

A. Hoye 1, G. Sianos 2, F. Saia 2, PW. Serruys 2. 1Thoraxcenter, Interventional
Cardiology, Rotterdam, Netherlands; 2Thoraxcenter, Interventional Cardiology,
Rotterdam, Netherlands

Background: intracoronary beta radiation therapy (IRT) has shown promising
results in the prevention of instent restenosis, albeit in the short term. However,
the long term results are not yet established. We present the clinical outcomes
of a large cohort of patients treated at our center.
Methods: we retrospectively reviewed all patients (n=302) who received IRT
during coronary angioplasty (PCI) at our institution. Mean follow-up period was
38.7 months. Patients were assessed for major adverse cardiac events (MACE)
comprising death, acute myocardial infarction (AMI) or repeat revascularisation
(TLR, TVR, or non-TLR/TVR).
Results: baseline characteristics: male sex 217 (72%), hypertension 98 (33%),
hypercholesterolaemia 172 (57%), current smoking 59 (20%), diabetes 45
(15%). Previous history: AMI 105 (36%), PCI 164 (55%). Clinical presenta-
tion at reintervention: 64% stable angina, 30% non-ST elevation acute coro-
nary syndrome, 6% AMI. Mean time between IRT and first TLR procedure
was 10.7months (range 0.3-48.5months). Incidence of death was 3% (n=10).
Reintervention of the total population is presented in the table in a hierarchical
ranking scale. 17 (6%) patients were referred for CABG. At least one revascu-
larisation procedure was undergone by 41%; overall MACE-free survival was
40%.
Table of reinterventions

<6 months <12 months <24 months ≥ 24 months

TLR (%) 29 (9.6%) 65 (21.5%) 78 (25.8%) 93 (30.8%)
TVR (%) 4 (1.3%) 15 (5.0%) 17 (5.6%) 15 (5.0%)
non-TLR/TVR (%) 6 (2.0%) 12 (4.0%) 13 (4.3%) 15 (5.0%)
Overall (%) 39 (12.9%) 92 (30.5%) 108 (35.8%) 123 (40.7%)

Reinterventions of the total population in a hierarchical ranking scale.

Conclusions: in the long-term follow-up of patients following intracoronary
beta radiation therapy there is an incremental adverse cardiac event rate be-
yond the first 6 months. This is predominantly due to reintervention which is
mainly TLR. All patients treated with IRT require longer follow-up evaluation
than those treated with standard techniques.
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P2224 Validation of fractional and relative coronary flow
reserve measurements in patients with prior
myocardial infarction

K. Marques 1 , P. Knaapen 1 , R. Boellaard 2, AA. Lammertsma 2 , CA. Visser 1,
FC. Visser 1. 1VU University Medical Centre, Cardiology, Amsterdam,
Netherlands; 2VU University Medical Centre, PET Centre, Amsterdam,
Netherlands

Background: The accuracy of the fractional flow reserve (FFR) and coronary
flow reserve (CFR) to identify significant coronary stenoses is well established
in normal myocardial regions. The validity of FFR has been demonstrated with
PET in non-infarcted areas. In partially infarcted regions, the mass of viable my-
ocardium depending on the infarct related artery (IRA) is smaller and resistive
vessels may be dysfunctional. The purpose of the present study was to assess
wether FFR measurements are also valid in IRAs.
Methods: Patients with prior infarction and 1 or 2 vessel disease were stud-
ied. Relative myocardial flow reserve(rMFR), defined as the ratio of maximum
perfusion in the infarcted area to the maximum perfusion in the contralateral
normally perfused area during hyperemia (IV adenosine), was assessed by
15O-labeled water and PET. The ratio of CFR (ratio of maximum to baseline
flow) in the infarted area to CFR of the reference region was also compared
with FFR. On the same day, during catheterization FFR (ratio of mean aortic to
distal conary pressure at maximum hyperemia) was measured with a pressure
wire in the IRA.
Results: Measurements were performed in 12 patients. Percent diameter
stenosis in the IRA ranged from 27% to 83% (mean 47 ± 20%), FFR from
0.42 to 0.94 (mean, 0.77 ± 0.16), rMFR from 0.43 to 0.97 (mean, 0.76 ± 0.18)
and the ratio of CFR from 0.44 to 0.97 (mean 0.78 ± 0.14). A close correlation
was found between rMFR and FFR (R2 = 0.83) and between the ratio of CFR
and FFR (R2 = 0.84).

rMFR and ratio CFR versus FFR.

Conclusion: FFR correlates well with rMFR and the ratio of CFR derived from
PET measurements in patients with a prior myocardial infarction. This validates
the use of the pressure and Doppler flow wires in the assessment of coronary
stenoses in IRAs.

P2225 Real world validation of coronary thermodilution:
the week 25

E. Barbato 1, W. Aarnoudse 2 , N H J. Pijls 2, W. Aengevaeren 3 , G. Werner 4 ,
V. Klauss 5, W. Bojara 6, B. De Bruyne 7. 1O.L.V.-Ziekenhuis, Cardiovascular
Center, Aalst, Belgium; 2Catharina Ziekenhuis, Cardiology Dept., Eindhoven,
Netherlands; 3University Medical Center, Cardiology, Nijmegen, Netherlands;
4Friedrich-Schiller-Universitat, Klinik fur Innere Medizin III, Jena, Germany;
5University of Munich, Department of Cardiology, Munich, Germany;
6Bergmannsheil Bochum University Hosp, Department of Cardiology,
Bochum, Germany; 7O.L.V.-Ziekenhuis, Cardiovascular Center, Aalst,
Belgium

Background: Thermodilution-derived coronary flow reserve (CFR)thermo), the
ratio between resting and hyperemic transit time (Tmn), has been recently val-
idated in humans. However, in vivo, quite some scatter persists in the relation-
ship between CFRthermo and Doppler-derived coronary flow reserve (CFR-
Doppler). Among the factors that may account for these differences are: 1)
the injection of the bolus of saline in the coronary circulation; 2) the algorithm
used to calculate the Tmn; 3) high baseline flow status might affect more the
CFRthermo than CFRDoppler.
Aim: 1) To compare CFRDoppler to CFRthermo, with a simplified injection
technique and an improved algorithm in the setting of a multicentric study; 2) To
assess the feasibility and timing for CFRthermo as compared to CFRDoppler.
Methods: Patients were recruited from the 8 participating centers during a
five day period. Patients had at least one vessel stenosis to be functionally
evaluated or treated percutaneously. Ostial lesions, tortuous vessels and poor
Doppler tracings quality were exclusion criteria. Vessels under study were in-
strumented with a Doppler wire (Jomed) and a Pressure Wire 4 (Radi Medical
System). Three measurements of Tmn and of the average peak velocity (APV)

were obtained at baseline and after hyperemia, as induced by IV adenosine.
The ratio between the 3 baseline and 3 hyperemic Tmn values represented
CFRthermo. The ratio between the 3 hyperemic and 3 baseline APV values
represented CFRDoppler.
Results: Among the patients recruited, 31% were excluded upfront because
of poor Doppler tracings, 3% were excluded because of unreliable CFRthermo.
The time needed to measure CFRDoppler was 6±2 min, while the time needed
to measure CFRthermo was 5±1 min. A good linear correlation (r=0.79,
p<0.01) was observed between CFRDoppler and CFRthermo.
Conclusion: In a multicentric setting, closer to everyday clinical practice, a
good correlation was found between CFRDoppler and CFRthermo. The higher
feasibility makes CFR measured by thermodilution technique a valid alternative
to CFR measured by Doppler.

P2226 Index of myocardial resistance: a simple way to
quantify microvascular disease invasively

W. Aarnoudse 1 , M. Geven 2, P. Van den Berg 2, M. Rutten 2, F. Van de Vosse 2,
B. De Bruyne 3, W. Fearon 4, N. Pijls 1. 1Catharina Hospital, Cardiology,
Eindhoven, Netherlands; 2Eindhoven University of Technology, Biomedical
Engineering, Eindhoven, Netherlands; 3Cardiovascular Center, Cardiology,
Aalst, Belgium; 4Stanford University, Cardiology, Stanford, United States of
America

Purpose: Using a pressure-temperature sensor-tipped guidewire, distal coro-
nary pressure (Pd) and temperature can be measured simultaneously during
coronary catheterization. Using thermodilution principles after injection of 3 cc
of saline into the coronary artery, mean transit time (Tmn) can be obtained and
its inverse is a correlate to absolute blood flow. Therefore, an index of coronary
microvascular resistance (IMR) can be defined by the product of Tmn and Pd
at hyperemia.
In this in-vitro study, we compared the IMR with true myocardial resistance
(Rmyo) at different degrees of myocardial resistance and in the presence of
different degrees of stenosis.
Methods: The in-vitro model consists of a pump providing pulsatile flow and
a systemic and a coronary circulation. In this model, also arterioles and the
microvasculature are mimicked realistically and true myocardial resistance is
calculated using electromagnetic flow measurements and can be varied over
the complete physiological range. Six different levels of myocardial resistance
were applied. At every level of microvascular resistance, 4 different degrees of
epicardial stenosis were induced, using an external occluder. For each combi-
nation of myocardial resistance and epicardial stenosis, IMR was determined
and compared to Rmyo. Simultaneously, distal coronary pressure, aortic pres-
sure and fractional flow reserve (FFR) were measured throughout the experi-
ment.
Results: A total of 24 measurements were performed. Blood flow varied from
42 -203 ml/min and Rmyo varied from 0.39 to 1.63 dynes.s.cm-5. An excellent
correlation between IMR and Rmyo was found (R2=0.94, p< 0.0001). Impor-
tantly, IMR was not dependent on the severity of any stenosis in the epicardial
vessel, and thus specific for true myocardial resistance.
Conclusion: In this in-vitro set up, IMR correlates well with true myocardial re-
sistance and is not dependent on the severity of the epicardial stenosis. There-
fore, using one single guide wire, both FFR and microvascular resistance can
be measured in an easy and simple way as indexes of epicardial and microvas-
cular disease, respectively.
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P2227 Randomized comparison of balloon angioplasty and
stent implantation guided by flow velocity
measurement: in-hospital results and long-term
outcome

D.V. Cokkinos 1, V. Voudris 2, P.W. Serruys 3. 1Onassis Cardiac Surgery
Center, 1st Cardiology Dept., Athens, Greece; 2Onassis Cardiac Surgery
Center, Cardiology, Athens, Greece; 3Thoraxcenter Rotterdam, Rotterdam,
Netherlands

Background: Several guide-wire methods have been proposed to assess the
functional coronary lesion severity in the catheterization laboratory. Coronary
flow velocity reserve (CFVR) is an accepted functional measure of stenosis
severity. We assessed anatomic and coronary flow velocity changes in patients
(pts) who underwent percutaneous coronary intervention (PCI) and their impact
on clinical outcome.
Methods: Among 379 pts who underwent Doppler flow-guided PCI, as part
of the Doppler Endpoints Balloon Angioplasty Trial Europe (DEBATE) II study,
187 were randomized to stent implantation (group ST) and 192 to balloon an-
gioplasty (group BA). Demographics (DE), risk factors profile (RF), clinical pre-
sentation (CL), medications used (MED) and angiographic data (ANG) were
not different between 2 pts group. QCA measurements (diameter stenosis, DS)
and CFVR pre and post successful PCI procedure were evaluated. All pts had
12 months (MO) clinical follow-up. Major adverse cardiac events (MACE) were
considered as death, non-fatal myocardial infarction, and percutaneous or sur-
gical target lesion revascularization.
Results: No difference in DS and CFVR pre-PCI was observed between BA
and ST group of pts. Following successful PCI, CFVR was 2.78±0.84 and
2.60±0.74 (p=0.03) and %DS 7.8±7.9 and 23.0±9.0 (p=0.0001) in the ST and
BA group respectively. DE, RF, CL, MED, ANG, % DS, CFVR and DS/CFVR
pre-and post-PCI were compared in pts with and without MACE at 12 MO
in each group. In the ST group CFVR post-PCI was lower in pts with MACE
(2.45±1.23 vs 2.81±0.78, p=0.01), but in the BA group no difference was ob-
served. In a multivariate model a CFVR>=2.5 post-PCI (OR, 0.225; p=0.01)
and the ratio of the differences DS/CFR pre- and post- PCI (OR, 0.995; p=0.01)
were independent predictors of MACE at 12 MO only in the ST group of pts. Pts
with MACE in the ST group had %DS and DS/CFVR post-PCI lower compared
to pts in the BA group (p=0.0001).
Conclusion: In selected pts with single lesion PCI, ST implantation is associ-
ated with higher CFVR compared to BA. A CFVR post-ST PCI>=2.5 and a low
ratio of DS/CFVR differences (pre-and post-PCI) are independent predictors of
MACE at 12 mo.

P2228 Clinical decision-making in patients with
angiographically suspect left main stenosis by
intracoronary pressure measurements

M. Lindstaedt 1 , W. Bojara 1, A. Germing 1 , S. Holt 1, C. Perrey 2, A. Mügge 1.
1University Hospital Bergmannsheil, Medical Clinic II - Cardiology, Bochum,
Germany; 2Ruhr-University, Institut of High Frequency Engineering, Bochum,
Germany

Background: The evaluation of suspect left main stem lesions in patients with
atypical angina and/or non-conclusive stress test results represents a difficult
clinical situation with important consequences for the patient.
Patients and Method: Sixteen patients with atypical angina and/or non-
conclusive stress test results with regard to the dependent myocardium were
investigated by intracoronary pressure measurements. All cases presented
with intermediate lesions of the left main (angiographically 50-80% diame-
ter stenosis). Following the induction of maximal hyperemia with adenosine
140µg/kg/min for > 90 sec the fractional myocardial flow reserve (FFRmyo)
was determined. A pullback curve was performed if indicated in order to iden-
tify the exact location of the hemodynamically significant stenosis.
Results: Additional intracoronary pressure measurements were considered
necessary because of an unclear clinical and angiographical situation that
could not be resolved with certainty otherwise. Functionally significant left main
stem lesions were identified in 10 of 16 patients. The FFRmyo ranged from
0.61 to 0.78 in this group. Consequently, bypass surgery was recommended
as further therapy in all of these patients. In the remaining group of 6 patients
FFRmyo was non-significant ranging from 0.83 to 1.0. Following conservative
treatment in these patients neither typical angina nor major adverse cardiac
events occurred over a mean follow-up period of 22 months. An additional
IVUS investigation performed in 4 of 16 patients reliably helped in the decision-
making process in only 1 case in which a significant left main stenosis could be
excluded in accordance with the FFRmyo measurement.
Conclusions: The hemodynamic significance of angiographically dubious left
main stem lesions in patients with atypical symptoms and/or non-conclusive
stress test results has clinical but also prognostic relevance. Intracoronary pres-
sure measurement can be the decisive factor for an online clinical and appar-
ently safe decision-making in these patients. The method might be superior to
additional IVUS investigations.

P2229 Effects of microvascular resistance index on the
evaluation of fractional flow reserve and epicardial
stenosis resistance index

M.H. Yoon, S.J. Tahk, S.Y. Choi, T.Y. Choi, Z.G. Zheng, H.J. Chang,
G.S. Hwang, B.I. Choi. Ajou University School of Medicine, Cardiology,
Suwon, Korea, Republic of

Objectives: Fractional flow reserve(FFR) had been applied to evaluate the
hemodynamic severity of epicardial coronary stenosis. However, FFR may be
affected by microvascular resistance of lesion distal segment and influence of
hyperemic microvascular resistance to FFR and epicardial stenosis resistance
is not clearly defined.
Methods: Twenty-eight lesion of 27 patients(13 AMI related arteries, 15 non-
AMI related arteries) were studied. IVUS % area stenosis(IVUS-%AS), FFR,
coronary flow reserve(CFR) and hyperemic epicardial stenosis resistance
index(h-ESRI) were measured before and after PCI and hyperemic microvascu-
lar resistance index(h-MVRI) of lesion distal segment was measured after PCI.
Fifty-one studied lesion site were divided into two groups according to post-
stent h-MVRI(Group 1, h-MVRI<2.2, n=29; Group 2, h-MVRI[>=]2.2, n=22; 2.2
is best cut off value for CFR 2.5).
Results: There was no significant difference in IVUS-%AS between two
groups(47±37% vs. 45±36%, p=0.817). FFR was lower and h-ESRI was
higher in Group 1 than Group 2(0.78±0.19 vs. 0.88±0.10, p=0.018; 0.80±0.98
vs. 0.37±0.31, p=0.031, respectively). There were significant correlation be-
tween FFR, h-ESRI and IVUS-%AS(r=0.86, p<0.001; r=0.76, p<0.001, respec-
tively). The best cut off values of FFR and h-ESRI for 75% of IVUS-%AS in
Group 1 were 0.75 and 0.69(sensitivity 89%, specificity 85%, AUC 0.892; sen-
sitivity 89%, specificity 85% AUC 0.897 respectively). However, best cut off
values of FFR and h-ESRI for 75% of IVUS-%AS in Group 2 were 0.87 and
0.41(sensitivity 85%, specificity 93%, AUC 0.948; sensitivity 85%, specificity
93% AUC 0.943 respectively).
Conclusion: FFR and h-ESRI were affected by hyperemic resistance index
of lesion distal segment. FFR and h-ESRI may underestimate the severity of
anatomical stenosis in cases of increased hyperemic resistance index of lesion
distal segment.

P2230 Comparison of coronary flow reserve derived by
intracoronary pressure measurement and frame
count method

Z. Kõszegi, C. Jenei, D. Apró, G. Vajda, T. Szûk, M. Szokol, K. Csapó, I. Édes.
Med. Sch. Univ. Debrecen, Cardiology Clinic, Debrecen, Hungary

Background: The pressure-derived myocardial fractional flow reserve (FFR) is
regarded as lesion specific parameter of the severity of the epicardial coronary
stenosis. The flow-based coronary flow reserve (CFR) also characterises the
epicardial stenosis, but it is influenced by the microvascular function.
Aim: To compare the pressured-based CFR (CFRp) and the CFR calculated
by the frame count (CFRfc) in relation to the FFR.
Method: The CFRp is defined as the ratio of the flow calculated from the pres-
sure gradient during vasodilatation to the calculated flow at the basal condition.
The CFRfc is estimated from the flow velocity of intracoronary contrast material.
In 12 patients 15 coronary arteries were measured by pressure wire in resting
condition and during maximal ic. or iv. adenosine induced vasodialatation, and
the flow velocity was assessed by frame count during injection of the contrast
material. We used the calculations below where Pdv is the ic. distal pressure
during vasodilatation, Pav is the aortic pressure during vasodialatation, Pa is
the aortic pressure, Pd is the ic. distal pressure in the basal condition, C is the
frame count in resting state, Cv is the frame count during vasodilatation.

CFRp =

√
Pav−Pdv
Pa−Pd

FFR = Pdv/Pav, CFRfc = C/Cv

Results: Correlation was found between the CFRp and CFRfc (r= 0.74, p=
0.05). Comparing the FFR with the CFR there was a closer correlation between
FFR and CFRp than FFR and CFRfc (r=0.68 and r= 0.48, respectively).
Conclusion: In our opinion, the CFRp and CFRfc are both useful and easily
generable parameter to estimate the CFR during intracoronary pressure mea-
surement with vasodilatation. This flow assessment has additional value for
indicating intervention in cases where the FFR is borderline.Calculations
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P2231 Correlation between hypertensive left-ventricular
hypertrophy and coronary flow velocity reserve in
patients with negative coronary angiograms

A. Nemes, Z. Kovacs, T. Forster, M. Csanady. University of Szeged, 2nd
Department of Medicine, Szeged, Hungary

Background: Hypertension and left ventricular hypertrophy (LVH) associated
with increased myocardial wall stress and decreased perfusion of the subendo-
cardial region. The aim of the present study was to investigate the relationship
between hypertensive LVH, antihypertensive treatment and coronary flow ve-
locity reserve (CFR).
Patients and methods: 53 patients with a normal coronary angiogram (23
men, 30 women, age: 54±10 years) were examined by dipyridamole transoe-
sophageal echocardiography. The CFR was calculated by the ratio of aver-
age peak diastolic flow velocity (APV) during hyperaemia to the resting APV.
Patients with myocardial infarction, dilated cardiomyopathy, haemodynamically
significant valvular heart disease, uncontrolled diabetes mellitus or hyperc-
holesterolaemia were excluded. The patients were devided into subgroups de-
pending on the lack or presence of hypertension, and in the hypertensive pa-
tients on the degree of LVH. The CFR of the hypertensive patients was com-
pared via the effectivity of antihypertensive therapy.
Results: The CFR was significantly lower among patients with serious LVH
as compared with normotensive (1.79±0.39 vs 2.64±0.70; p=0.009), hyper-
tensive patients with no LVH (vs. 2.63±0.69; p=0.003), and patients with mild
LVH (vs. 3.01±0.67; p=0.002). Among the hypertensive patients, a correlation
was observed between CFR and the degree of LVH (R=0.425, p=0.008), and
between the CFR and the left ventricular mass (R=0.48, p=0.001). The CFR
was significantly higher in patients who had received effective antihypertensive
therapy as compared with ineffective medication (3.24±0.90 vs. 2.11±0.56;
p=0.001).
Conclusions: 1. Among the patients with normal coronary angiograms the
CFR was significantly influenced by LVH. 2. The CFR was significantly higher
among patients who had participated in effective antihypertensive therapy.

P2232 Outcomes of multivessel patients with one vessel
deferred on the basis of fractional flow reserve
measurements

A. Berger 1, C. Botman 2, PA. McCarthy 1, W. Wijns 1, GR. Heyndrickx 1,
NHJ. Pijls 2, B. De Bruyne 1. 1OLV Ziekenhuis, Cardiovascular Center, Aalst,
Belgium; 2Catharina Hospital, Eindhoven, Netherlands

Background: Fractional-flow reserve (FFR) is an established tool to assess
coronary stenosis severity. It has been shown that it is safe to defer an inter-
vention in single vessel diseased patient (pt) when FFR > 0,75. Little is known
about the accuracy of such approach in pts with multivessel disease.
Methods: 91 pts (66 ± 11 years, 29% female) with multivessel coronary artery
disease, in whom at least one vessel was treated by PCI and at least one other
vessel was deferred based on FFR, were followed up for at least one year. The
primary combined end-point was all cause mortality, myocardial infarction or
ischaemia requiring revascularisation at 30 days, 6 months and longest follow-
up.
Results: The average clinical follow-up was 28 ± 14 months. FFR on the de-
ferred vessel was 0,86 ± 0,06 with a mean percentage of stenosis of 47 ±
13%. No end-point was observed at 30-days. Neither death nor myocardial in-
farction (due to the deferred vessel) were recorded during the follow-up period.
One (1%) pt required intervention on the deferred vessel because of recurrent
ischaemia at 6-months and 4(4%) additional pts at late follow-up. Two (2%) pts
were hospitalised for recurrent angina.
Conclusions: In pts with multivessel disease at angiography, FFR allows dis-
crimination between functionally significant and non significant stenoses. PCI
of the latter can be safely deferred, even though initially planned on the basis
of the angiogram.

P2233 Myocardial viability detection in post-myocardial
infarction patients by pressure wire techniques

LK. Michalis, CS. Katsouras, D. Patsouras, KK. Naka, DA. Sideris. University
of Ioannina Medical School, Department of Cardiology, Ioannina, Greece

Purpose: The aim of the study was to validate in a clinical setting a new index
predicting myocardial viability after myocardial infarction (MI). This new index is
based on pressure wire techniques.
Methods: The myocardial blood flow of an infarcted territory equals to (Pd-
Pv)/R or [(Pa-Pd)/Rs]+[(Pa-Pd)/Rc] (1), where Pd, Pv and Pa are the mean
intracoronary pressure distal to the stenosis, the central venous and mean arte-
rial pressure, respectively, while Rs, Rc and R are the resistance caused by the
coronary artery stenosis, the collateral circulation and the resistance myocar-
dial vessels, respectively. Pv is usually close to zero and (1) can be transformed
to: [(Pa/Pd)-1]=(RcRs)/[R(Rc+Rs)]= k (2). In infarcted territories with consider-
able amount of viable tissue, induced hyperaemia reduces R, while in cases
with mainly scarred tissue, R remains unchanged or decreases marginally. In
both cases Rc is minimal and Rs is unchanged. Based on (2) we developed a
new index of viability (V), related to the changes of k pre (k) and post vasodila-
tion (k’, after 40mcg intracoronary bolus of adenosine): V=k’- k or V =(Pa’/Pd’)-
(Pa/Pd). We assume that index V has higher values when the infarcted territory
is viable. Index V can be measured easily using the pressure wire.
Results: 45 patients with recent (7-15 days) ST-elevation MI and infarct-related
artery with a diameter stenosis 70-95% were treated with percutaneous coro-
nary intervention (PCI). Prior to PCI index V was calculated using the pres-
sure wire (Endosonics). All patients underwent 2D-echocardiography 1-2 days
prior to PCI and at 6 months and repeat angiography at 6 months. 4 patients
had significant restenosis at follow-up and were excluded from the analysis. 25
patients (61%) were proven to have substantial amount of viable myocardial
tissue at 6 months (improved contractility at follow up echocardiography in at
least 2 segments or at least 1 segment when only 2 segments were abnor-
mal at baseline). The estimated cut off point of index V for myocardial viability
using ROC analysis, was 0.28. The specificity and sensitivity of index V in dis-
criminating these patients were 93.6% (15/16) and 76.0% (19/25), respectively.
83% of the patients (34/41) were correctly classified. There was a significant
correlation between the wall motion recovery index and the number of recov-
ered segments per patient with index V (r=0.480, p<0.01 and r=0.469, p<0.01
respectively).
Conclusion: The present study demonstrates that the new pressure-derived
index V may be of value in detecting the presence of viable myocardium in
post-MI patients.

P2234 Application of pressure-derived myocardial fractional
flow reserve in assessing the functional severity of
coronary-artery stenosis in patients with diabetes
mellitus

H. Yanagisawa, T. Chikamori, Y. Usui, T. Morishima, S. Hida, N. Tanaka,
K. Takazawa, A. Yamashina. Tokyo Medical University, Department of Internal
Medicine II, Tokyo, Japan

Although the development of coronary pressurewire facilitates the measure-
ment of fractional flow reserve (FFR) to assess the functional severity of
coronary-artery stenoses, theoretical limitations include DM due to impaired
microvascular function. Accordingly, 209 patients with 251 vessels and their
coronary territories were evaluated with a coronary pressurewire and thallium
scintigraphy. The cut-off point in FFR for detecting myocardial ischemia was
evaluated using receiver operating characteristic curve (ROC) analysis. The
best cut-off point in FFR to detect myocardial ischemia as demonstrated by
thallium scintigraphy was 0.755 in patients with DM and 0.745 in those without
DM. In addition, the areas under these 2 curves were similar (0.833 vs 0.835).
Sensitivity of 83% and specificity of 74% in patients with DM were also similar
to those without DM (sensitivity 83% and specificity 81%). However, DM pa-
tients with HbA1c ≥7.0 showed lower specificity in comparison to DM patients
with HbA1c <7.0 (55 vs 95%; p=0.008). Moreover, DM patients complicated
with both nephropathy and retinopathy also had lower specificity compared
with DM patients without either of these complications (29 vs 81%; p=0.02).
In contrast, sensitivities were similar regardless of serum HbA1c level (83 vs
84%; p=NS), and the presence or absence of diabetic complications (90 vs
79%; p=NS). These results indicate that the same cut-off point of 0.75 in FFR
can also be applied to detect myocardial ischemia even in patients with DM.
However, caution is necessary when applying FFR measurements to DM pa-
tients with inadequate blood glucose control or to those with multiple diabetic
complications.
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PREVENTION OF IN-STENT RESTENOSIS:
EXPERIMENTAL STUDIES

P2235 Statins are promising compounds for drug coated
stents to prevent restenosis following percutaneous
coronary intervention

R. Wessely 1, B. Jaschke 2, F. Wegener 2 , S. Milz 3, A. Schömig 2. 1Deutsches
Herzzentrum, Cardiology, Muenchen, Germany; 2Klinik, Technische
Universität, Deutsches Herzzentrum and 1. Med., Munich, Germany;
3Anatomische Anstalt, Universität München, Munich, Germany

Local stent-based vascular drug therapy utilizing cell cycle inhibiting com-
pounds such as sirolimus or paclitaxel, has been proven to be effective in re-
ducing the risk of restenosis following vascular interventions. Therapeutic tar-
gets include inhibition of smooth muscle cell proliferation and migration, how-
ever, these particular targets should not be altered in endothelial cells, thus
not interfering with reendothelialization of the injured vascular segment which
may result in late thrombotic events. Cycling dependent kinase inhibitors of the
cip/kip family such as p21 and p27 play a prominent role in the pathophysiol-
ogy of neointima formation. The goal of this study was to examine the impact of
statins on mitogen induced proliferation and migration both in human coronary
artery smooth muscle (CASMC) and endothelial cells (CAEC) and the effect of
local administration via a drug coating stent animal model on vascular resteno-
sis. There was a 50% reduction of CASMC proliferation at 5nM cerivastatin,
whereas the same effect on CAEC proliferation was not achieved until 5-10 fold
higher concentrations. Cell cycle analysis showed time dependent decrease of
cyclin A and ongoing expression of cyclin E. There was a prominent induc-
tion of p21 and later p27 following statin therapy, mitogen-mediated dephos-
phorylation of Rb was abrogated. In addition, cerivastatin inhibited fibronectin
mediated CASMC migration but not adhesion. There was no evidence of accel-
erated cell death (LDH ELISA) or apoptosis in both cell types at the respectively
applied doses. In a pilot study, local cerivastatin elution by a drug coated stent
device reduced neointima formation in the experimental rat model of carotid
injury followed by stent placement by 51% (n=6 animals, p<0.05) compared
to non coated stents. Stent thrombosis rate was not increased in cerivastatin
coated stents. Analysis of release kinetics showed cerivastatin release by more
than 90% within 24h. Conclusion: Cerivastatin induces pleiotropic anti-growth
and anti-migratory effects in coronary artery smooth muscle cells. Analogous
effects in CAEC were only induced at significantly higher cerivastatin dosage
suggesting a protective effect regarding reendothelialization. Stent based local
administration of cerivastatin may effectively reduce neointimal hyperplasia.

P2236 Effects of tacrolimus and paclitaxel stent coating on
neointimal proliferation in the porcine coronary model

B. Scheller 1 , S. Wnendt 2, A. Schmitt 1, A. Grandt 2, M. Böhm 1, G. Nickenig 1.
1Universität des Saarlandes, Innere Medizin III, Homburg/Saar, Germany;
2JOMED GmbH, Rangendingen, Germany

Background: The ideal agent for local coronary drug delivery should exert an-
tiproliferative action on vascular smooth muscle cells while sparing endothelial
cells. Tacrolimus (FK506) is a potent antiproliferative and immunosuppressive
agent. Cell culture experiments indicate that tacrolimus could allow improved
endothelial regeneration compared to other agents. Therefore, tacrolimus is
a promising new candidate for stent coating. The aim of our studies was to
compare different stent coating technologies using tacrolimus or paclitaxel as
antiproliferative agents. Methods and Results: Stents were implanted in LAD
and CX coronary arteries of domestic pigs. Quantitative coronary angiography
and histomorphometry of the stented arteries asserted statistic equality of the
baseline parameters between the control and treatment groups. After 28 days,
tacrolimus stent coating based on a polymer basis led to a significant reduc-
tion of neointimal formation. In contrast, high dose paclitaxel stent coating was
complicated by unexpected deaths of two pigs and thrombotic stent occlusion
at control angiography in two cases. In another porcine study, tacrolimus stent
coating showed a similar efficacy with different coating technologies such as
ceramic and microporous surfaces loaded with tacrolimus, or direct tacrolimus
coating of bare stents. Conclusion: The present study demonstrates efficacy
and safety of tacrolimus stent coating in restenosis prevention. It seems to be
superior to paclitaxel due to the broader therapeutic window.

P2237 A novel biodegradable coronary polymer stent with
drug-delivery capacities: paclitaxel-loading inhibits
neointimal hyperplasia in a porcine model of coronary
restenosis

F. Vogt 1, A. Stein 1, G. Rettemeier 2 , N. Krott 3 , R. Hoffmann 1 , W. Michaeli 2,
C. Weber 4, R. Blindt 1. 1University Hospital RWTH Aachen, Medical Clinic 1,
Aachen; 2Institute of Plastics Processing, University of Aachen, Aachen;
3"Biomat", Interd. Center of Clinical Research, Aachen; 4Cardiovascular
Molecular Research, Departement of, Aachen, Germany

Background: Due to high rates of in-stent restenosis and permanent nature
of metal stent implants, synthetic polymers have been proposed as surrogate
materials for stents and local delivery systems for drugs, such as paclitaxel. For
this substance effective inhibition of vascular smooth muscle cell proliferation
and migration was shown.
Methods and Results: A novel biodegradable double-helical stent was man-
ufactured using controlled expansion of saturated polymers (CESP) for the
molding of a bioresorbable poly(D,L)-lactid acid (PDLLA). Extensive machan-
icl studies proved sufficient mechanical stability. The Chandler loop model re-
vealed good in vivo hemocompatibility. A modified balloon catheter for stent
deployment was developed according to the mechanical stent properties. Six
paclitaxel-loaded polymer stents (170 µg), 6 unloaded polymer stents, and
6 316L bare metal stents were deployed in porcine right coronary arteries.
Drug release of loaded paclitaxel for at least one month and therapeutic tis-
sue concentrations could be demonstrated by in vivo pharmacokinetics with a
slow release profile. Fibrin deposition, cell proliferation, and inflammatory re-
sponse was analysed by immunohistochemistry. Fibrin deposition was equal
in all groups, while cell proliferation and inflammation was significantly re-
duced in drug-loaded stents compared to unloaded control. Histomorphome-
tric evaluation demonstrated that mean coronary stenosis of paclitaxel-loaded
PDLLA stents (30±5%) was significantly inhibited by 53% compared to un-
loaded PDLLA stents (65±10%, p<0.01) and by 44% compared to metal stents
(53±6%, p<0.05) after 3 weeks.
Conclusions: These results indicate that high-molecular polylactids constitute
attractive materials for polymer stents in combination with new manufacturing
techniques. This novel polymer stent showed sufficient mechanic stability, and
by incorporation of paclitaxel, a significant potential to reduce restenosis devel-
opment after vascular intervention.

P2238 Cytochalasin D polymer-coated stents reduce
neointima formation in a porcine coronary model

K J. Salu 1, J M. Bosmans 1, Y. Huang 2, X. Liu 2, S. Li 2, I K. De Scheerder 2 ,
H. Bult 3, C J. Vrints 1. 1University Hospital Antwerp, Cardiology, Edegem,
Belgium; 2University Hospital Gasthuisberg, Interventional Cardiology,
Leuven, Belgium; 3University of Antwerp, Pharmacology, Wilrijk, Belgium

Background: In-stent neointima formation remains a major limitation of coro-
nary stenting. Cytochalasin D (CD) is an inhibitor of the actin-filament forma-
tion, thereby inhibiting cell migration and proliferation. This study evaluates
the efficacy of stent-based delivery of CD on in-stent neointima formation in
a porcine coronary model. Methods and Results: Stents were coated with
a slow-release, nonerodable polybutyl methacrylate (PBMA)/polyvinyl acetate
(PVAC) polymer containing 20 µg CD. In-vitro release measurements in NaCl
at 37°C showed that 13% of the initial dose was relased after the first 24 hours,
which was gradually sustained towards a 78% release after 3 weeks (n=2).
After 7 days implantation in rabbit iliac arteries, significant local arterial CD
tissue levels (0.21 and 0.24 µg/artery, n=2) were found, without exerting sys-
temic toxic effects. Thirty stents (bare, n=10; polymer-only, n=10; polymer +
CD, n=10) were then randomly deployed in the right or left coronary artery of 15
pigs. Six weeks later, angiography showed higher late lumen loss in polymer-
only stents as compared to bare stents (0.55±0.03 vs 0.34±0.09 mm, p>0.05),
significantly reduced, however, by CD-coated stents (0.19±0.05 mm, P<0.01).
These angiographic data were confirmed by morphometry, showing for simi-
lar injury-scores in all groups, higher neointimal area in polymer-only stents as
compared to bare stents (2.46±0.22 vs 1.42±0.12 mm2, P<0.05), significantly
reduced by CD-coated stents (1.57±0.20 mm2, P<0.05). Immunostaining of
the proliferation marker Ki-67 and macrophage marker mac-387 around stent
struts showed a respective 60% (5.2±1.2 vs 12.8±3.3 cells/mm2, p>0.05)
and 78% (19.8±5.1 vs 88.2±29.3 cells/mm2, p>0.05) reduction in CD-coated
stents as compared to polymer-only stents. Lectin staining showed almost com-
plete staining of the endothelium in all 3 groups. However, higher focal fibrin
deposition and intra-intimal haemorrhages around stent struts were seen in the
polymer-only group as compared to the other two groups (p>0.05), indicating
delayed healing induced by the polymer itself. Finally, focal medial necrosis or
(sub)acute thrombus formation were not observed in any group.
Conclusion: Stent-based delivery of 20 µg CD via a non-biocompatible
PBMA/PVAC polymer matrix is feasible and results in significant local arte-
rial concentrations. These 20 µg CD-coated stents effectively reduce in-stent
neointima formation in a porcine coronary artery model, due to a reduction in
the proliferative and inflammatory response and without inducing local arterial
toxic effects.
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P2239 Local stent mediated methotrexate delivery reduces
neointimal hyperplasia in a porcine coronary model

Y. Huang 1, K. Salu 2, X. Liu 1, S. Li 1, L. Wang 3, E. Verbeken 3, J. Bosmans 2,
I. De Scheerder 1. 1University of Leuven, Department of Cardiology, Leuven,
Belgium; 2University of Antwerp, Department of Cardiology, Antwerp, Belgium;
3University of Leuven, Department of Pathology, Leuven, Belgium

Background: Smooth muscle cell migration and proliferation contribute to
neointimal formation after coronary stenting. Methotrexate is a potent anti-
proliferative and anti-inflammatory agent. Stent-based methotrexate delivery
has failed to reduce neointimal hyperplasia in a porcine coronary artery model,
most probably due to the lack of biocompatibility of the polymer coating used.
In the current study we used a biocompatible biologic polymer coating to load
methotrexate on stents and determined the efficacy of stent-based methotrex-
ate delivery to inhibit neointimal hyperplasia in a porcine coronary model.
Methods: Thirty coated stents and bare stents were randomly deployed in the
right and left coronary arteries of 15 crossbred pigs at a balloon/artery ratio of
1.1:1. The pigs were sacrified after 5 days (10 stents) and 4 weeks (20 stents)
respectively. In a second study stainless steel coronary stents were dipcoated
in a 10mg/ml methotrexate/biologic polymer solution, resulting in a total load
of 150µg methotrexate. Seventeen coated stents and 20 methotrexate loaded
stents were implanted in porcine coronary arteries with a balloon/artery ratio of
1.2:1.
Results: The coated and the bare stents elicited a similar tissue response
at 5 days follow-up. Inflammatory response and thrombus formation were not
significanly different in both groups. At 4 weeks, the neointimal hyperplasia
induced by the coated stents was even less pronounced compared to the bare
stents (1.32±0.66 vs 1.73±0.93 mm2, p>0.05) although the oversizing and
the vessel injury were similar. In vitro drug release studies showed that 50%
of the loaded methotrexate was released in 24h, 87% was released after the
first week and all drug was released after 4 weeks. At 4 weeks the neointimal
hyperplasia (1.22±0.34 vs 2.25±1.28 mm2, p<0.01) and area stenosis (21±8
vs 36±21, p<0.01) of the methotrexate loaded stents were significantly lower
than the polymer coated stents.
Conclusions: Stent-based delivery of methotrexate using a biocompatible bi-
ological coating reduces neointimal hyperplasia in a porcine coronary stent
model.

P2240 Tissue inhibitor of matrix metalloproteinase 3
over-expression via stent-based adenoviral delivery
effectively reduces restenosis in porcine coronary
arteries

T. Johnson 1, YX. Wu 1, C. Herdeg 2, A. Baumbach 1 , A.C. Newby 1,
K.R. Karsch 1, M. Oberhoff 1 . 1Bristol Heart Institute, Cardiology, Bristol,
United Kingdom; 2University of Tubingen, Department of Cardiology,
Tubingen, Germany

Background: Intracoronary stent deployment triggers a vascular injury re-
sponse, which in up-to 50% of patients results in in-stent restenosis. We aimed
to assess the effect of locally infecting coronary arteries with an adenovirus
(AdV) overexpressing Tissue Inhibitor of Metalloproteinase 3 (TIMP3). TIMP3
plays a crucial role in the regulation of metalloproteinase activity & uniquely
promotes apoptosis of smooth muscle cells, thus inhibiting neointimal prolifer-
ation.
Method: We used a Matrix HI phosphorylocholine-coated stent platform (Ab-
bott, USA), modified to elicit increased positive cationic charge, thereby en-
hancing the binding of negatively charged AdV. Preliminary in-vitro & short-term
in-vivo studies were performed to confirm enhanced AdV transduction & tran-
scription with the novel coating. Subsequently, we deployed stents ± TIMP3
AdV, in porcine coronaries for 28 days (n=5 per group). Following sacrifice
stented arteries were fixed & resin embedded to allow histological process-
ing. Planimetric measurements & Injury Scores were recorded in 4 sections
per stent.
Results: Preliminary work with beta-Galactosidase AdV confirmed effective
transduction in-vitro. TIMP3 AdV transduction & transcription was demon-
strated at 7 days in-vivo, with PCR & Immunohistochemical methods. Com-
parison with control stents, at 28 days, revealed that TIMP3 stents significantly
reduced neointimal area (µm2) 127.1±84.6 vs 212.1±87.5, p<0.005, without
any difference in medial area (µm2) 103.7±21.0 vs 112.6±17.2, p=0.15, or
injury score (2.0±0.6 vs 1.8±0.3, p=0.36).
Conclusion: Our novel stent coating effectively promotes TIMP3 AdV trans-
duction & transcription, in-vitro & in-vivo. TIMP3 can successfully reduce neoin-
timal proliferation by up-to 40%, thus confirming its role in the prevention of
in-stent restenosis. The combination of a therapeutic AdV & a biosynthetic
stent coating may represent an alternative to drug-eluting coatings in prevent-
ing restenosis.

P2241 Dendritic cells in neointima post-angioplasty:
presence of anti-apoptotic mediators as determinants
of their survival

A. Jabs, S. Krämer, K. Yeghiazaryan, B. Lüderitz, G. Bauriedel. University of
Bonn, Department of Cardiology, Bonn, Germany

Purpose: We recently identified large numbers of dendritic cells (DCs) in early
neointimal lesions after balloon angioplasty in rat carotid arteries and sug-
gested their circulatory origin. The aim of the present study was to assess
the presence of anti-apoptotic determinants in neointimal DCs. Specifically, we
sought to analyze the expression of the Bcl-2 protooncogene that is known to
inhibit apoptosis in DCs and other cells. In addition, we determined the pres-
ence of Receptor Activator of NF-kB (RANK) whose activation by TNF-related
ligands like RANK-L mediates anti-apoptotic effects in DCs.
Methods: Bcl-2, RANK, and RANK-L were detected by immunohistochem-
istry in rat carotid arteries at 7, 14 and 28 days post balloon angioplasty
(n=6 per time). OX-62 and S100 antibodies were used to identify DCs, and
double-immunolabeling was performed to determine their co-localization with
anti-apoptotic mediators. In addition, neointimal cell types and apoptosis were
characterized by transmission electron microscopy (TEM).
Results: At day 7, neointimal OX-62+S100+ DCs were co-localized with strong
signals of both RANK and RANK-L. In addition, double immunostaining re-
vealed anti-apoptotic Bcl-2 signals in early neointimal DCs. TEM demonstrated
cells with typical ultrastructural features of DCs, whereas apoptosis was ob-
served in <5% of all neointimal cells. With increasing neointimal area at days
14 and 28, signaling for RANK and RANK-L was preserved along the luminal
surface, coincident with OX-62 and S100 expression. Accordingly, TEM anal-
ysis revealed DCs exclusively in the apical neointima, while basal areas con-
tained smooth muscle-like cells. Bcl-2 expression was most prominent in api-
cal, DC-rich regions, but sporadic signaling was also located in deep neointima.
Neointimal apoptosis was <1% at this time. While media and adventitia consis-
tently revealed no immunolabeling for DCs, RANK and RANK-L, Bcl-2 signals
were consistently found in both compartments, most in adventitial layers.
Conclusions: The present data identify the anti-apoptotic determinants Bcl-
2, RANK and RANK-L in viable neointimal DCs. While expression of RANK,
co-localized with its ligand RANK-L, was restricted to DCs, Bcl-2 signals were
also present in other vascular cells post angioplasty. Therefore, modulation of
RANK/RANK-L interactions may selectively modulate DC survival at the angio-
plasty site.

P2242 Augmentation of wall shear stress inhibits neo intimal
hyperplasia and inflammation after stent implantation

R. Krams 1, LCA. Van Damme 1, CP. Blommerde 1 , JJ. Wentzel 2, C. Slager 2,
MWM. Knaapen 3, PW. Serruys 4. 1Erasmus MC, Experimental
Cardiology,thoraxcentre, Rotterdam, Netherlands; 2Erasmus MC,
Haemodynamics laboratory, thoraxcentre, Rotterdam, Netherlands;
3Middelheim Hospital, Interventional Cardiology, Antwerpen, Belgium;
4Erasmus MC, Interventional cardiology,thoraxcentre, Rotterdam, Netherlands

Background: Low wall shear stress (WSS) increases neointimal hyperplasia
(NH) in vein grafts and stents. We studied the causal relationship between
WSS and NH formation in stents by locally increasing WSS with a flow divider
(ARED EndoartSA, Lausanne, Switzerland) placed in the center of the stent.
Methods and Results: In 9 rabbits fed a high cholesterol diet for 2 months to
induce endothelial dysfunction, 18 stents were implanted in the right and left
external iliac arteries (1 stent per vessel). Lumen diameters were measured
by quantitative angiography (QCA) at pre- and post-implantation and at 4-week
follow-up, at which time, macrophage accumulation and interruption of the in-
ternal elastic lamina (IEL) was determined. Cross-sections of stents segments
within the ARED (STENT+ARED), outside the ARED (STENT-ARED) and in
corresponding segments of the contralateral control stent (SCTRL) were ana-
lyzed. Changes in WSS, induced by the ARED placement, were derived by
computational fluid dynamics (CFD).
CFD analysis demonstrated that WSS increased from 0.38 N/m2 to 0.82
N/m2 in the STENT+ARED immediately after ARED placement. This aug-
mentation of shear stress was accompanied by i) lower mean late luminal
loss by QCA (-0.23±0.22 mm vs. –0.58±0.30 mm p=0.02), ii) reduction in
NH (1.48±0.58, 2.46±1.25 and 2.36±1.13 mm2, P<0.01, respectively for
STENT+ARED, STENT-ARED, SCTRL) and iii) a reduced inflammation score
and a reduced injury score. Increments in shear stress did not change the re-
lationship between injury score and NH and inflammation score and NH.
Conclusion: The newly developed ARED flow divider significantly increases
WSS and this local increment in WSS is accompanied by a local reduction
in NH, and a local reduction in inflammation and injury. The present study is
therefore the first to provide direct evidence for an important modulating role of
shear stress related inflammation on in-stent neointimal hyperplasia.
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P2243 Presence of endothelial precursor and dendritic cells
in intimal hyperplasia at the time of clinical in-stent
restenosis

G. Bauriedel, D. Skowasch, S. Dinkelbach, A. Jabs, R. Andrié, M. Maylahn,
B. Lüderitz. University of Bonn, Department of Cardiology, Bonn, Germany

Background: Development of in-stent restenosis (ISR) has been traditionally
attributed to smooth muscle cell (SMC) migration, proliferation and mitigated
apoptosis. However, the pathobiological events are still poorly understood, and
only a few reports described histological changes after stenting in human coro-
nary arteries. Recently, several lines of evidence revealed the existence of bone
marrow derived cells for participating in wound healing. Therefore, the study
aim was to assess cellularity, markers of proliferation (Ki67), SMC (alpha-actin)
and of bone-marrow derived cells (CD34, AC133), dendritic cells (S100) and
other neural crest derived cells (GFAP, NSE, NGFR).
Methods: Atherectomy specimens from 10 patients with coronary ISR (time
post stent implantation 6±2 months), 7 patients with peripheral ISR (7±3) and
10 with de novo lesions were examined immnunohistochemically for the pres-
ence of these determinants and analyzed by computer-aided morphometry.
Results: Samples from ISR consistently demonstrated a homogenous, ex-
tensive hypercellularity (993±345 cells/mm2) compared to de novo lesions
(431±148 cells/mm2) and revealed Ki67 only in 3 of 17 ISR (18%). SMCs occu-
pied 65±14% of total plaque area in ISR. As a key finding, expression of pre-
cursor cells (CD34: 7.1±2.5% vs. 0.6±0.7%, P<0.05; AC133: 7.0±3.4% vs.
1.0±0.7%, P<0.05), dendritic cells (S100: 9.8±5.6% vs. 1.4±1.1%, P<0.05)
and other neural crest derived cells (GFAP: 7.9±2.4% vs. 3.1±1.0%; NSE:
4.4±2.6% vs. 1.3±1.6%; NGFR: 4.2±2.5% vs: 1.1±0.7%; each P<0.05) was
significantly increased in ISR compared to de novo lesions.
Conclusions: ISR at the time of its clinical presentation is of pronounced hy-
percellularity without evidence of significant proliferation and is composed pre-
dominantly of alpha-actin positive SMCs. The significant presence of bone mar-
row derived and dendritic cells suggests the additional recruitment of primarily
non-vascular cells with neointima formation.

P2244 Superior biocompatibility of titanium stents in
hypercholesterolemic rabbits

K. Wilczek 1, P. Walichiewicz 2, J. Jochem 3, R. Wojnicz 1, J. Nozynski 4 ,
L. Polonski 1, J. Wodniecki 3 . 1Silesian Heart Disease Center, 3 Dept. of
Cardiology, Zabrze, Poland; 2Institute of Oncology, Gliwice, Poland; 32 Dept. of
Cardiology, Zabrze, Poland; 4Silesian Heart Disease Center, Zabrze, Poland

Background: Biocompatibility of stent material is crucial for its performance
in vessels effecting immediate and long-term results after stenting. Titanium
(Ti) is highly corrosion resistant non-noble metal with known good tolerance in
tissue and anti-inflammatory properties demonstrated in experimental works.
Pure titanium has not been used as a material for intravascular stents although
Ti–coated stents have been tested and yielded promising results.
Objective: The purpose of this study was to test a biocompatibility of pure
titanium as a material for intravascular stents in comparison with stainless steel
stents (STS).
Materials and methods: The self-made, balloon expandable pure titanium
(Ti=99,6+%) coil stents (TTS) were compared with STS of the same design,
in a rabbit model. New Zealand hypercholesterolemic rabbits were used in the
experiment. Each animal received oversized TTS and STS stent to both iliac
arteries. After 4-5 week follow-up control angiography was obtained and mor-
phometric analysis was performed to asses: lumen area (LA) internal elastic
membrane area (IEMA) area stenosis (AS), minimal luminal diameter (MLD),
late luminal loss (LLL) and diameter stenosis (DS).
Results: A total of 10 rabbits received 10 TTS and 10 STS stents. A degree
of arterial injury was similar in both groups. Mild inflammatory reaction was
observed exclusively near struts of the STS stents. Quantitative angiography
and morphometric results are shown in the table (mean±SD).

STS TTS P-value

Lumen area (mm2) 2,05 ± 1,12 3,04 ± 0,88 0,05
Internal elastic membrane area (mm2) 4,08 ± 0,53 3,95 ± 0,76 0,721
Area stenosis (%) 49 ± 29 23 ± 19 0,05
Minimal luminal diameter (mm) 1,52 ± 0,66 2,08 ± 0,22 0,036
Late luminal loss (mm) 1,25 ± 0,65 0,63 ± 0,23 0,007
Diameter stenosis (%) 34 ± 30 11 ± 8 0,047

Conclusions: Titanium coil stents yield better angiographic results and in com-
parison with stainless steel stents histopathological response is negligible. Ti-
tanium proves to be a suitable material for highly biocompatible endovascular
stents.

P2245 Detection of DNA Chlamydia pneumoniae in coronary
atherectomy tissues is predicted by its presence in
circulating leukocytes, but not by serologic markers

J. Przyluski 1, M. Kruk 1, E. Podsiadly 2, Z. Chmielak 1, M. Demkow 1,
J. Pregowski 1 , S. Tylewska-Wierzbanowska 2 , W. Ruzyllo 1. 1Insitute of
Cardiology, CathLab, Warsaw, Poland; 2National Institute of Hygiene,
Department of Bacteriology, Warsaw, Poland

Background and Purpose: There is growing clinical and experimental evi-
dence that infections with Chlamydia pneumoniae might contribute to the de-
velopment and progression of atherosclerosis. C. pneumoniae may circulate
via monocytes and migrate into plaques by leukocyte infiltration. Recent stud-
ies show that C. pneumoniae DNA in circulating leukocytes is correlated with
C. pneumoniae DNA in atherosclerosic plaque material from carotid arteries
and abdominal aortic aneurysm. However, there is no data on relation between
C. pneumoniae DNA detected in coronary plaques and in circulating leuko-
cytes. Thus we analyzed atherosclerotic plaques obtained by directional coro-
nary atherectomy (DCA) and circulating leukocytes from the same patients for
the presence of C. pneumoniae.
Methods: Circulating leukocytes and coronary tissue specimens obtained from
23 consecutive patients undergoing directional coronary atherectomy were an-
alyzed by nested polymerase chain reaction (nPCR) for C. pneumoniae- spe-
cific DNA. Blood for leukocytes was drawn within 6 h prior to DCA procedure.
We also determined IgA and IgG titers specific for the pathogen and plasma
levels of IL-1B, fibrynogen and C-reactive protein in these patients.
Results: In nine patients (39,1%) C. pneumoniae- specific DNA were found - in
8 (34,8%) in circulating leukocytes and in 6 (26,9%) in atherosclerotic plaques.
Among them in 5 pts (21.7%) C. pneumoniae DNA was detected in both leuko-
cytes and coronary plaque, in 3 (13%) in leukocytes only, and in 1 (4,3%) in the
coronary artery specimen only. The presence of C. pneumoniae- specific DNA
in leukocytes significantly coincided with the presence of the respective DNA
in coronary arteries plaques (P=0.002). No association between the presence
of C. pneumoniae and specific IgA or IgG levels was seen. IL-1B levels were
significantly higher in pts with C.pneumonia positive leukocytes than in pts with
negative leukocytes (P=0.001). There were no significant diference in CRP and
fibrynogen levels between C.pneumonia positive and negative groups.
Conclusions: C. pneumoniae DNA is quite frequent in atherosclerotic plaques
and in circulating leukocytes. We show that C. pneumoniae DNA in circulating
leukocytes, but not serologic test, correlate with presence of C. pneumoniae
in coronary atherosclerotic tissue. Our results suggest that this non-invasive
method may be of value in further research on infected coronary plaques.
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P2246 Drug-eluting stents in a large patient population with
coronary lesions prone to restenosis

A. Medina 1, J. Suarez de Lezo 2, M. Pan 2, M. Romero 2 , A. Delgado 3,
J. Segura 2, F. Melián 3, E. Hernández 3 . 1Dr Negrín Hospital, Cardiology, Las
Palmas, Spain; 2Reina Sofía Hospital, Cardiology Dept., Cordoba, Spain;
3Hospital Dr Negrín, Cardiology, Las Palmas, Spain

Rapamycin-eluted stents (RES) have proven to inhibit exaggerated, post-
implant neo-intimal proliferation in Benestent-type coronary lesions. However
there is still little information on the clinical, angiographic and ultrasonic effects
of RES in coronary lesions at higher risk for restenosis.
Methods: Since May/02 we have treated 286 lesions in 265 patients (pts)
with documented myocardial ischemia secondary to coronary lesions prone
to restenosis. The high risk of restenosis was based on the following rea-
sons: 1) in-stent restenosis (n=101), 2) chronic total occlusion (n=60), 3) bi-
furcated lesions (n=104), 4) long-diffuse coronary stenoses (n=156), 4) small
coronary arteries in diabetic pts (n=47); 176 pts had more than 1 risk condition
for restenosis. The mean age at treatment was 63±10 years. The underlying
clinical condition was stable angina in 43 pts (15%), unstable in 186 (65%) and
post-myocardial infarction in 57 (20%). We implanted 389 RES (1.5 per pa-
tient) and 136 bare stents (0.5 per patient) in other associated coronary lesions
at lower risk for restenosis. Angiographic evaluation and intracoronary ultra-
sound examination of the treated segment were planned at 6-month follow-up
or sooner if patient became symptomatic.
Results: Primary success was obtained in 252 pts (95%). We failed in 8 pts
because of inability to pass through chronic total occlusions (13%); non-Q wave
myocardial infarction occurred in 4 other (1%). The only case with cardiac tam-
ponade (0.4%) was resolved by puncture drainage. One patient died due to
mesenteric ischemia. No other major complications occurred during the hospi-
tal phase. All patients became symptom free. One-month major adverse car-
diac events (MACE) included 2 additional deaths secondary to subacute stent
thrombosis (0.8%). After a mean follow-up time of 4±2 months, 240 pts (96%)
remain symptom free. Six-months MACE were as follows: acute myocardial
infarction in 3 (1%), target lesion revascularization in 3 (1%) and repeat revas-
cularization at other non-related sites in 3 (1%). From 76 eligible pts with 6-
month follow-up we performed angiographic re-evaluation in 49 pts (64%). An-
giographic focal restenosis (>50%) was observed in 3 (6%); none of them at
the edges. The mean neo-intimal area at the site of minimal lumen diameter
was 0.9±0.8 mm2. Maximal focal thickening in pts without restenosis (0.2±0.1
mm) was never related to the site of minimal lumen diameter.
Conclusion: RES provides excellent initial and mid-term results in pts with
coronary lesions at high risk for restenosis.

P2247 The use of the sirolimus drug-eluting stent for “real
life coronary lesions: the Milan experience

V. Spanos 1, D. Orlic 1, A. Chieffo 2, D. Tavano 2, GM. Sangiorgi 1 , M. Segura 1 ,
G. Stankovic 1, A. Colpmbo 1. 1Centro Cuore Columbus, Catheterization
Laboratory, Milano, Italy; 2San Raffaele Hospital, Catheterization Laboratory,
Milano, Italy

Background: Encouraging results from the use of the sirolimus drug-eluting
stent (CYPHERTM, Cordis) in the first clinical trial have been recently pub-
lished. We report our experience with the use of Cypher stent in everyday clin-
ical practice.
Methods: We included all lesions treated with Cypher stent in Centro Cuore
Columbus hospital between 15 of April 2002 and 28 January 2003. Patients
were treated with dual antiplatelet therapy for at least 3 months post-procedure.
Angiographic follow-up is planned for all patients at 9 months. Major adverse
cardiac events (MACE) were defined as death, myocardial infarction or target
vessel revascularization (TVR).
Results: The Cypher stent was implanted in 322 patients to treat 733 le-
sions. Sixty patients (18.6%) were diabetics and 250 (77.6%) had multi-vessel
coronary artery disease. Five hundred ninety-seven (81.4%) lesions were
complex (ACC/AHA classification B2 or higher); 111 (15.1%) were in-stent
restenosis and 73 (10.0%) chronic total occlusions. Intravascular ultrasound
guidance was used in 103 (14.1%) lesions. The reference vessel size was
2.68±0.55mm, the minimal lumen diameter (MLD) 0.86±0.51mm and the le-
sion length 17.45±11.83mm.
The stent length per lesion was 27.7±14.2; IIb/IIIa inhibitors were used in 144
patients (44.7%). The maximum inflation pressure was 16.2±2.2 atm and the
balloon to artery ratio 1.13±0.19. The post-procedure MLD was 2.69±0.57mm,
resulting in acute gain of 1.74±0.65mm.
There were 4 cases of stent thrombosis during the procedure (1.2%). One of
these patients required urgent coronary artery bypass surgery and died the
next day. There were 2 Q-wave (0.6%) and 9 non-Q wave (2.8%) myocardial
infarctions (AMI) during hospital stay.
Clinical follow-up has been completed in 264 patients (91%) at 3.1±2.2 months.
Two patients died from non-cardiac cause and one from AMI after discontin-

uation of antiplatelet therapy 2 months post-procedure. There was also one
case of Q-wave AMI after discontinuation of antiplatelet therapy 3 months post-
procedure. Angiographic follow-up has been performed in 58 lesions, mostly
in symptomatic patients and the first planned cases. Angiographic in-stent
restenosis occurred in 14 lesions. Mid-term clinical and angiographic follow-up
will be available at the time of presentation.
Conclusions: The implantation of Cypher stents in "real life" lesions is feasible
and safe. The clinical and angiographic follow-up already attained suggests that
events’ rates may be higher compared to clinical trials.

P2248 Initial results of the German drug-eluting stent
registry

C. Hamm 1, J. Senges 2 on behalf of for the German CYPHER stent registry.
1Kerckhoff Heart Center, Dept. of Cardiology, Bad Nauheim, Germany; 2Heart
Center, Dept. of Cardiology, Ludwigshafen, Germany

Drug-eluting stents reduce in-stent restenosis rates below 10% and, therefore,
represent a major achievement in interventional cardiology. This has been doc-
umented in several well designed randomized trials. However, there is some
concern whether these favorable results can be repeated in clinical routine.
Currently, the use of these stents is limited mainly to patients who are consid-
ered by the operator as being at high risk for restenosis.
Due to this lack of information, a registry was initiated in Germany to assess in-
dications, acute and long-term results in patients receiving drug-eluting stents.
Currently, 1348 patients with 1630 stents from 86 centers have entered the
database, and 282 patients have completed 6-months’ follow-up. Stents were
placed in RCX (44%), LAD (28%), RCA (26%), and main stem lesions (2%).
In 58% of patients, an acute coronary syndrome was present, 26% received
GPIIb/IIIa antagonists. The stent was used in 34% for lesions with known risk
for restenosis (proximal LAD, bifurcation, ostial) and in 32% for small vessels
(<2.5 mm) or long lesions (>30 mm). In 21% type C lesions were stented.
In 24%, in-stent restenosis was restented, and 3% of patients had previous
brachytherapy. Risk factors were typically distributed (27% diabetics). Acute
mortality (0.1%), peri-interventional myocardial infarction (1.2%), and emer-
gency CABG (0.1%) rates were low. In the current 6-months’ follow-up, only
8% re-PTCA and 0.4% CABG were necessary. Further information is expected
from the ongoing analysis of the data.

P2249 Drug-eluting stents for the treatment of bifurcated
coronary lesions. A randomized comparison of
simple- versus complex-strategy approach

M. Pan 1, A. Medina 2, J. Suárez de Lezo 1, A. Delgado 2, M. Romero 1,
J. Segura 1 , E. Hernández 2 , DJ. Pavlovic 1. 1Reina Sofía Hospital, Cardiology
Dept., Cordoba, Spain; 2Dr. Negrin Hospital, Cardiology Dept., Las Palmas,
Spain

Recent studies on conventional bare stent treatment for bifurcational lesions
have not reported any advantages of side branch stenting over simple balloon
dilatation. Rapamycin-eluting stents (RES) have proven to eliminate resteno-
sis almost entirely in many types of lesions. However, to date, the full recon-
struction with RES of the entire bifurcation has not been proven to improve the
results of a simple strategy.
Methods: To compare both stategies we carried out a randomized study in 68
patients with true coronary bifurcation lesions. All patients first received a RES
at the main vessel, covering the side branch ostium. Patients from group A
(n=35) were assigned to balloon dilatation of the involved side branch (simple
strategy); 33 patients (group B) were randomized to receive a second stent at
the side branch origin (complex strategy). There were no differences between
groups regarding baseline clinical and angiographic data (age, sex, diabetes,
unstable angina, lesion location, vessel size, lesion length, and ejection frac-
tion). One patient from group A crossed-over to complex strategy due to poor
immediate result after balloon dilatation of the side branch, whereas it was im-
possible to implant a stent at the ostium of the side branch in 4 patients from
group B, so the intervention was limited to only balloon dilatation.
Results: The table summarizes the 1-month and follow-up results on an in-
tention to treat basis. Six-month angiographic re-evaluation was obtained in 11
patients (92% of the 12 eligible patients). Restenosis of the parent vessel was
observed only in one patient from group B, while restenosis of the side branch
appeared in one patient in group A and in 2 from group B. At the time of the
meeting, complete clinical and angiographic data will be available.

Non-Q AMI Death TLR Total MACE (4 ± 2 months)

Group A (n=35) 2 (6%) 0 0 2 (6%)
Group B (n=33) 0 1 (3%) 1 (3%) 2 (6%)

AMI.- Acute myocardial infarction; TLR.- Target lesion revascularization; MACE.- Major adverse
cardiac event.

Conclusion: At this stage of the study we preliminarily conclude that both
strategies are effective, without any differences in terms of clinical outcome.
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P2250 Low incidence of subacute stent thrombosis after
sirolimus-eluting stent implantation in daily practice –
results from the rapamycin eluting stent evaluated at
Rotterdam hospital (RESEARCH) registry

E. Regar 1, PA. Lemos 2, F. Saia 2, K. Tanabe 2, M. Degertekin 2,
CA. Arampatzis 2 , R. Van Domburg 2, PW. Serruys 2. 1Erasmus MC,
Thoraxcenter, Z 120, Rotterdam, Netherlands; 2Erasmus Medical Center
(Thoraxcenter), Interventional Cardiology, Rotterdam, Netherlands

Background: The incidence of subacute stent thrombosis (SAT) after
sirolimus-eluting stent (SES) implantation for complex lesions is currently not
known. We analyzed the occurrence of SAT in a large series of consecutive
patients treated with this new technique.
Methods: Since 16th April 2002, SES implantation has been adopted as the
default strategy for all patients treated with percutaneous intervention at our
institution, as part of the RESEARCH registry. Patients were included irrespec-
tive of clinical presentation and lesion morphology. SAT was defined as any
thrombotic in-stent occlusion occurring after the index procedure.
Results: By 8th September 2002, a total of 479 consecutive procedures were
performed utilizing at least one SES. Mean age was 61±11 years, 71% were
men. Overall, 229 (48%) patients presented with an acute coronary syndrome
and 92 (19%) were diabetic. Platelet glycoprotein inhibitors were used in 119
(25%) procedures. From a total of 1004 SES utilized, 708 (71%) were implanted
in type B2/C lesions and 100 (10%) had small nominal diameter (2.25 mm).
Reference diameter was 2.69 ± 0.57 mm. Post-procedure MLD and diameter
stenosis were 2.28±0.54 mm and 14.7±13.2%, respectively. To date (mean
follow-up period 63±38 days; median 60 days), SAT occurred in 2 patients
(0.4%), one re-admitted with acute myocardial infarction (within 6 hours after
the initial procedure) and one with rest pain unstable angina (after 11 days).
Both were successfully treated with percutaneous re-intervention.
Conclusions: Utilization of sirolimus-eluting stent implantation as the strategy
of choice in the "real world’ of interventional cardiology is associated with a
very low incidence of subacute stent thrombosis.

P2251 Sirolimus-eluting stent implantation and occurrence
of thrombosis: value of glycoprotein 2b/3a inhibitors

A. Chieffo 1, G. Stankovic 2, F. Airoldi 1, V. Spanos 2, I. Michev 1, D. Tavano 1,
E. Bonizzoni 3 , A. Colombo 1. 1San Raffaele, Emodinamica, Milan, Italy; 2Emo
Centro Cuore Columbus, Milan, Italy; 3University of Milan, Institute of Medical
Statistics, Milan, Italy

The problem of intra-procedural stent thrombosis have been rare throughout
development of coronary stenting. The aim of our study was to determine the
frequency of intra-procedural stent (IPS) thrombosis and to study the associ-
ation between usage of sirolimus-eluting stent (SES) and glycoprotein 2b/3a
inhibitors (2b3a) in the occurrence of this event.
Methods: IPS thrombosis was defined as angiographically confirmed intralu-
minal filling defect within the stent resulting in TIMI grade 0 or 1 anterograde
flow occurring during procedure.
This study included all patients undergoing elective coronary stenting between
April 2002 and December 2002 at Emo-Centro Cuore Columbus and San Raf-
faele Hospital. Patients were excluded if they had myocardial infarction and if
treated with brachytherapy. Patients were divided in 4 groups according to the
usage of SES and 2b3a: group 1 (SES+2b3a); group 2 (SES+ no2b3a); group
3 (no SES+ 2b3a); group 4 (no SES+ no 2b3a). Exact permutation resampling
implemented in Proc Multtest (SAS) was performed to test the interaction be-
tween SES and 2b3a (both unadjusted and adjusted for confounding factors
such as stent lenght, minimal lumen diameter-MLD and diabetes mellitus).
Results: 1036 percutaneous coronary interventions requiring stent implanta-
tion were performed. IPS thrombosis occurred in 4 patients. Usage of SES was
associated with higher incidence of IPS thrombosis compared to bare metal
stents (respectively 1.08% vs.0%; p=0.016). The interaction between SES and
2b3a was statistical significant (p=0.022) demonstrating that the usage of 2b3a
prevented the occurrence of IPS thrombosis in patients treated with SES (Ta-
ble). When the analysis was stratified for stent lenght, MLD and diabetes mel-
litus the interaction between usage of SES and 2b3a was still significant (re-
spectively p=0.039=; p=0.022 and p=0.024).

SES+2b3a SES+no 2b3a no SES+ 2b3a no SES+no 2b3a p value for
(n=134) (n=235) (n=165) (n=502) interaction

Intra-procedural stent
thrombosis n% 0 (0%) 4 (1.7%) 0 (0%) 0(0%) 0.022

Conclusions: The usage of SES is associated with higher occurrence of IPS
thrombosis. The usage of 2b3a reduces significantly the incidence of IPT in pt
treated with SES.

P2252 Rapamycine eluting stents for the treatment of
in-stent restenosis: results from a single centre
experience

R. Rogacka 1, F. Airoldi 1, G. Stankovic 2, D. Tavano 1, M. Montorfano 1 ,
A. Chieffo 1, M. Carlino 1, A. Colombo 2. 1San Raffaele Hospital, Invasive
Cardiology Department, Milan, Italy; 2Columbus Clinic, Emo Centro Cuore,
Milan, Italy

Rapamycine eluting stents already proved to be efficient in prevention of
restenosis in de novo lesions and have been already proposed as a potential
treatment of ISR.
We report our experience in a series of ISR lesions treated with rapamycine
eluting stent (RES) implantation. The study involves 75 lesions located in na-
tive coronary arteries from 52 patients treated from April 2002 to February
2003. Patients with previous brachytherapy were excluded from the analysis.
The mean lesion length was 18.7±12.9mm, mean reference diameter was
2.80±0.46 mm, minimal lumen diameter (MLD) was 0.83±0.40 mm, mean
stenosis was 71±12%. After RES implantation MLD increased up to 2.84±0.53
mm (acute gain 2.02±0.50 mm). Mean number of stents per lesion was
1.17±0.45, the average stent length was 30.5±13.8 mm. In all patients the pro-
cedure was successfully accomplished. In no cases in-hospital major adverse
cardiac events (MACE) were observed. All patients were discharged with dou-
ble antiplatelet therapy (aspirin 100 mg and ticlopidine 250 mg twice per day or
clopidogrel 75 mg daily) for at least 6 months. After 30-days clinical follow-up
no adjunctive MACE were recorded. All patients have been scheduled for an
angiographic follow-up at 6-months. Complete data will be available for the date
of presentation.
Our experience with unselected in-stent restenotic lesions showed good imme-
diate angiographic and clinical results without evidence of acute or sub-acute
thrombosis. The effectiveness of this mode of treatment in reducing repeat
restenosis needs to be confirmed by the angiographic mid-term follow-up.

P2253 Immediate and late results of drug-eluting stents for
the treatment of in-stent restenosis

A. Medina 1 , J. Suárez de Lezo 2, A. Delgado 1, M. Pan 2, E. Hernández 1 ,
M. Romero 2, J. Segura 2 , F. Melián 1. 1Dr. Negrin Hospital, Cardiology Dept.,
Las Palmas, Spain; 2Reina Sofía Hospital, Cardiology, Córdoba, Spain

In-stent restenosis still remains the main limitation of percutaneous coronary
revascularization. The use of drug-eluting stents to control exaggerated neo-
intimal proliferation could substantially modify these results. Recent initial expe-
rience shows promising findings, however many questions still arise. The pur-
pose of this study was to prospectively analyse the clinical, angiographic and
late ultrasonic findings obtained from a series of 101 consecutive patients (pts)
with in-stent restenosis who were treated with rapamycin-eluting stents (RES).
The mean age at treatment was 66±10 years. In 80 pts (79%) the restenosis
process was the first; in 16 (16%) second restenosis and in 5 (5%) third. Clinical
presentation was stable in 19 pts and unstable in 73; 9 had markers of non-Q
wave myocardial infarction; 48 pts were diabetic. At cardiac catheterization, the
restenotic lesion was focal in 39 (39%), diffuse in 39 (39%) and proliferative
23 (22%). In 6 pts the restenosis had led to total occlusion. The mean lesion
length was 22±12 mm. The restenotic lesion was located at the left anterior
descending artery in 44 pts, the right coronary artery in 35, the circumflex in
10, the left main in 4 and a saphenous vein graft in 8. Once the lesion was
crossed, the RES was directly implanted covering the whole restenotic lesion.
The mean stented length was 29±14 mm and the final stent diameter was
2.6±0.4 mm; 3 pts received conventional stents to treat associated lesions at
lower risk for restenosis involving other arteries. Primary success was obtained
in 99 pts (98%). Two pts (2%) had a non-Q wave myocardial infarction. At 1-
month evaluation 2 pts had died, one due to subacute stent thrombosis and an-
other from acute mesenteric ischemia. After a mean follow-up of 4.5±2 months,
most patients remain symptom free. However, the following late major adverse
cardiac events were recorded: one patient had an acute myocardial infarction 5
months after treatment that was treated with thrombolysis; however, at late car-
diac catheterization the treated artery was patent with no restenosis or residual
intraluminal defects. Angiographic re-evaluation at 6-month was obtained in 20
out of 46 eligible pts (43%). Two pts had focal restenosis (>50%). Target ves-
sel revascularization was needed in 2 pts (2%). The mean neo-intimal area, as
derived by IVUS, in non re-restenosed lesions was 1.4±1.2 mm2.
Conclusion: RES for the treatment of in-stent restenosis seem to substan-
tially decrease target vessel revascularization. However, subacute or late stent
thrombosis may appear in a small proportion of cases.
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P2254 Patients with in-stent restenosis treated with
sirolimus coated drug eluting stents

M. Rau 1, C. Maikowski 1, M. Weber 1, R. Zahn 2, S. Schneider 2, J. Senges 2,
C. Hamm 1 on behalf of German Cypher-Registry. 1Kerckhoff heart centre,
Cardiology, Bad Nauheim, Germany; 2Klinikum Stadt Ludwigshafen, Institut
für Herzinfarktforschung, Ludwigshafen, Germany

Introduction: I-SR keeps to be a major challenge in interventional cardiology.
The Sirolimus Coated Drug Eluting Stent has been succesfully implanted in
patients with de-novo stenosis in the RAVEL and SIRIUS Trial so that it might
also be effective in Patients with I-SR.
Patients and methods: The German CYPHER- Registry collected Data from
1187 consecutive patients with de- novo stenosis (825) and 302 (25,5%) with
I-SR. Location was:104 RCA(32%)118 LCX (36,3%) and 103 LAD (31,7%).
26 Patients (8%) had pretreatment with brachytherapie. 24% had diabetes
(50%IDDM) and 65% were smokers. Vein grafts were treated in 12% and bi-
furkation lesions in11,4% of the I-SR Patients. Preimplantation stenosis was
90% (visual assessment). 73% of ISR patients had a predilatation and 27%
had direct stent placement. Implantation pressure ranged between 13 and 16
bar. Patients with I-SR more seldom had unstable angina or myocardial infarc-
tion than patients with de-novo stenosis. Angiographical follow up is scheduled
6 month after implantation
Results: Procedural success was achieved in 99% of the cases. Hospital mor-
talitiy was 0%. Myocardial infarction occurred in 1,1%, Postprocedural Troponin
levels (I or T) were elevated in 19,6% of the patients. Re-PTCA was necessary
in 4 patients. Up to now incomplete data (50 patients)are existing for angio-
graphical follow up. They will be completed for all patients by the date of the
presentation.

P2255 Sirolimus-eluting stents in unprotected left main

A. Chieffo 1, I. Michev 1, G. Stankovic 2, F. Airoldi 1, M. Montorfano 1 , D. Orlic 2,
R. Rogacka 1, A. Colombo 1. 1San Raffaele, Emodinamica, Milan, Italy; 2Emo
Centro Cuore Columbus, Milan, Italy

The safety and efficacy of percutaneous coronary intervention in unprotected
left main coronary arteries confronts with the problems associated with resteno-
sis.
Methods From April 2002 14 consecutive patients with unprotected left main
(LM) stenosis were electively treated in our instution with the implantation of
Cypher Sirolimus-eluting stent (Cordis, Miami, FL).
Results 12 patients(85.6%) were male, with a mean age of 59.3±15.1 years.
The site of the lesion in LM was ostial in 2 patients (14%), mid-portion of the
artery in 2 patients (14%) and distal bifurcation in the remaining ten (72%). An-
giographic as well as procedural success was achieved in all patients. In 12 pa-
tients stents were deployed after balloon angioplasty; only 2 patients had direct
stenting. Elective intra-aortic balloon pump was used in 4 patients (28.6%) and
GP IIb/IIIa antagonists were used in 8 (57.4%) of the patients. Largest balloon
size was 3.4± 0.23 mm; balloon maximal lenght 13.37± 7.37 mm, and maximal
pressure was 16,2± 2.08 atm. Stent lenght was 23.2± 8.36 mm. Minimal lumen
diameter (MLD) increased from 1.23± 0.46 mm at baseline to 3.7±0.41 mm
after the procedure, whereas mean diameter stenosis decreased from 61.8±
10.4% to 10.23±8.4%. Acute gain was 2.1± 0.7mm. During hospitalization,
no patient died, or had myocardial infarction (MI) or repeated revasculariza-
tion (CABG or re-PTCA). At 30 days clinical follow-up no patient suffered from
death, MI, repeated revascularization or thrombotic event. All elegible patients
will perform 6 month angiographic follow-up.
Conclusions In our preliminary data, the implantation of Cypher Sirolimus-
eluting stent was safe and feasible and was not associated with any cardiac
event either in hospital or at 1- month follow-up. Six month clinical and angio-
graphic follow/up will be available for the presentation.
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P2256 Assessment of two different procedures of left atrial
appendage exclusion during cardiac surgery

P.Y. Pennec, E. Bezon, Y. Jobic, Y. Etienne, J.A. Barra, J.J. Blanc. Brest,
France

Background: Previous studies have clearly demonstrated that thrombi, re-
sponsible for strokes in patients (pts) with permanent or paroxysmal atrial fib-
rillation (AF), are located in more than 90% of the cases in the left atrial ap-
pendage (LAA). It has been advised to exclude systematically this "anatomical
nidus for thrombi" in patients at risk.
Objectives: The aims of the present study were 1) to report the potential dele-
terious effects of exclusion of the LAA by endocardial suture 2) to assess a
safer solution.
Methods and Results: The study was divided in two periods including three
groups of pts. In the first period, we performed a case-control study of 60 pts
(2 groups of 30 pts) who underwent valvular surgery: 30 pts with LAA exclu-
sion using endocardial suture and 30 patients without. We decided to interrupt
this study when 3 pts in the LAA exclusion group had had strokes (10%), and
none in the control group (NS). Trans-oesophageal echocardiography (TEE)
performed in 2 pts showed mobile thrombi in a partially excluded appendage.
After failure of the first strategy, a group of 30 pts (exclusively mitral valve
surgery) with preoperative history of AF underwent a different procedure of
LAA exclusion using an external ligature. No strokes were observed and TEE
systematically performed after the 10th postoperative day visualized, in all the
cases, a complete exclusion of LAA.
Conclusion: Exclusion of the LAA using endocardial suture may be a pro-
thrombotic operation and should be avoided. Exclusion of LAA by external lig-
ature seems to be the valid option.

P2257 Does gastroesophageal reflux provoke the myocardial
ischaemia in patients with angiographically proven
coronary artery disease?

S. Dobrzycki 1, A. Baniukiewicz 2, J. Korecki 3, WJ. Musial 3 , P. Prokopczuk 4,
H. Bachorzewska-Gajewska 1 , D. Skrodzka 2, W. Laszewicz 2. 1Medical
University, Invasive Cardiology, Bialystok, Poland; 2Medical University,
Gastroenterology, Bialystok, Poland; 3Medical University, Cardiology,
Bialystok, Poland; 4Medical University, Invasive Cardiology, Bialystok, Poland

Background: Gastroesophageal reflux disease (GERD) may cause angina-
like chest pain and therefore requires differentiation with coronary artery dis-
ease (CAD). Aim: To determine correlation between episodes of ST depres-
sion and pathological gastro-esophageal reflux during a simultaneous 24 hour
monitoring of ECG and esophageal pH in patients with angiographically proven
CAD. Influence of short-term "anti-reflux" therapy on the parameters of a 24
hour simultaneous esophageal pH and ECG monitoring in patients with GERD
and CAD.
Methods: 50 patients with angiographically proven CAD, 42 men and 8 women,
aged 37-74, mean age 55,9 were included into the study. All patients under-
went simultaneous 24-hour continuous ECG and esophageal pH monitoring.
We assessed the number of ST-segment depression episodes and duration of
ischemic episodes during 24 hours of ECG monitoring (TIB - total ischemic
burden). In esophageal pH-metry we assessed: time percentage of pH lower
than 4 during 24 hours (FT-fractional time), total time of pH lower than 4 (TT
- total time) and number of pathological refluxes (PR-pathological reflux). Pa-
tients fulfilling the GERD criteria (FT > 5%)received a 7-day anti-acid therapy
with proton pump inhibitor, omeprazol bid 20 mg. On the 7th day of therapy
simultaneous Holter and esophageal pH monitoring was repeated.
Results: Total number of 224 episodes of pathologic gastro-esophagal reflux,
which appeared in 42 patients (84%) was recorded during 24 hour esophageal
pH-metry. GERD criteria were fulfilled in 23 patients (46%). Out of 218 episodes
of ST depression, 45 (20,6%) were correlated with PR. GERD patients had
statistically significant longer total ischemic burden and number of ST depres-
sion episodes compared to patients without reflux disease. In the result of
7 days anti-reflux therapy significant reduction of all analyzed parameters of
esophageal pH monitoring was observed (p<0,0022) as well as significant re-
duction of number of ST depression episodes (p<0,012) and total ischaemic
burden (p<0,05).
Conclusions: 1.Gastro-esophageal reflux disease is common in patients with
angiographically proven coronary artery disease and may provoke myocardial
ischemia in patients with significant coronary lessions (linked angina).
2. Short-term proton pump inhibitors therapy restores normal esophageal
pH and significantly reduces myocardial ischemia. A possible mechanism of
ischemia reduction in these patients is due to elimination of acid-derived
esophago-cardiac reflex, diminishing the coronary perfusion.
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P2258 Magnesium orotate lowers the severity of ventricular
ectopic beats occuring after aorto- coronary by-pass
surgery

S. DRAGAN 1, S. Mancas 1, L. Barbu 1, C. Vernic 2, M. Cocora 3,
B. Albu-Lates 1, SI. Dragulescu 4 . 1Institute of Cardiovascular Diseases,
Rehabilitation, Timisoara, Romania; 2University of Medicine and Pharmacy,
Medical Informatics and Biostatistics, Timisoara, Romania; 3Institute of
Cardiovascular Diseases, Surgery, Timisoara, Romania; 4Institute of
Cardiovascular Diseases, Cardiology, Timisoara, Romania

Ventricular ectopic beats (VEBs) are frequent early after cardio-surgery even
in patients on beta-blockers or associated antiarrhythmic regimens and may be
due to low magnesium tissue stores. In some cases these arrhythmias are life-
threatening, difficult to manage and delay the start of rehabilitation programs.
The study tested the efficiency of magnesium orotate for controlling these ar-
rhythmias.
Material and Methods: The study was carried out on 60 selected patients
(19F, 41M), mean age 56,85 ± 10,09, 7-10 days after aorto-coronary by-pass
surgery, with an ejection fraction > 40%. Inclusion criteria were the presence of
VEBs IIIA-IVB Lown on standard ECGs and 24 h Holter monitoring. Severity of
VEBs was defined as highest detected according to Lown criteria. Cardioactive
medication included metoprolol 25-50 mg bid in all cases. The patients were
randomized to magnesium orotate 500 bid (gr.1, n=33) or placebo (gr.2, n=27).
24 h Holter monitoring was repeated after 14 days and the severity of VEBs
was compared to entry in each case and between groups.
Results: VEBs were significantly less severe in 28 pts in gr.1 (84,8%) com-
pared to 10 pts in gr.2 (37%) (p=0,0164), equally severe in 3 pts in gr.1 (9,1%)
and 16 pts in gr.2 (59,3%) (p=NS) and more severe in 2 cases in gr.1 and 1
case in gr.2. Magnesium serum levels were 1,97±0,25 in gr.1 and 1,99±0,22
in gr.2 (p=NS), low (<1,8 mg/dl) in 5 cases in gr.1 and 7 cases in gr.2, within
normal range in 26 cases in gr.1 and 18 cases in gr.2 and high (>2,4 mg/dl) in
2 cases in gr.1 and 2 cases in gr.2.
Conclusion: The efficiency of oral magnesium orotate in the control of VEBs
in our study confirms the observation that normal or high serum levels of
magnesium can still be associated with low tissue stores responsible for clini-
cal effects. Besides being an efficient transsarcoplasmatic carrier for magne-
sium, orotic acid has been shown to have a direct protective effect on the
myocardium. Magnesium orotate should be administered prior to surgery for
prevention of VEBs and its cumulated effects need further study.

P2259 Preoperative use of sotalol versus atenolol for atrial
fibrillation after cardiac surgery

R. Sanjuan 1, M. Blasco 1, N. Carbonell 1 , A. Jorda 1, J. Nuñez 1,
J. Martinez-León 2 , E. Otero 2. 1Hospital Clinic i Universitari, Cardiology,
Valencia, Spain; 2Hospital Clinic i Universitari, Cardiovascular Surgery,
Valencia, Spain

Purpose: Atrial Fibrillation is one of the most common complications of car-
diac surgery. Beta blockers have been shown to decrease the incidence of
post-operative atrial fibrillation. Preliminary investigations showing sotalol and
atenolol to be effective in preventing post-operative atrial fibrillation are encour-
aging, but no studies have been conducted comparing both drugs.
Methods: A total of 253 consecutive eligible patients (66±8 years; m ± sd)
scheduled to undergo cardiac surgery were enrolled in this study. Patients were
randomized in a propective open manner 1.5:1 to Atenolol (50 mg/daily) group
(153 patients) or Sotalol (80 mg twice daily) group (100 patients).
Results: Atrial fibrillation occurred in 44/253 patients (17,45%). A significant
difference was found in the occurrence of atrial fibrillation in the atenolol group
(34 patients, 22%) compared to those receiving Sotalol (10 patients 10%)
(p=0.013).
Therapeutic efficiency and efficacy was 12% and 54% respectively.
Stepwise logistic regression analysis showed that age > 68 years (odds ratio,
2.72, 95% CI, 1.37 to 5.41; p=0.004), the use of beta-adrenergic agents (odds
ratio, 2.74, 95% CI, 1.5 to 5; p=0.001), and sotalol (odds ratio, 0.46, 95% CI,
0.23 to 0.95; p=0.035) were independently associated with development of AF.
Conclusions: Oral low-dose sotalol provides a considerable reduction in the
occurrence of atrial fibrillation. A selective approach based on clinical risk pre-
diction should decrease the occurrence of atrial fibrillation after cardiac surgery.

P2260 Matrix metalloproteinase-9 (MMP-9) and tissue
inhibitor of metalloproteinase-9 (TIMP-1) are elevated
in patients with acute coronary syndromes

E. Bei 1, A. Manginas 1 , D. Degiannis 1, A. Chaidaroglou 1 , N. Pilatis 1,
E. Koniavitou 1, D.V. Cokkinos 2. 1Onassis Cardiac Surgery Center,
Cardiology, Athens, Greece; 2Onassis Cardiac Surgery Center, 1st Cardiology
Dept., Athens, Greece

Introduction: Increased levels of metalloproteinases (MMPs), tissue inhibitor
of metalloproteinase-1, C-Reactive Protein (CRP) and Interleukin-6 (IL-6) have
been documented in patients (pts) with acute coronary syndromes (ACS). Their

inter-correlations and the prognostic value of MMP-9 have not been examined.
Methods: We compared peripheral blood levels of CRP, IL-6, MMP-9 and
TIMP-1 in 105 pts: Group 1 of 36 pts with stable CAD (29 males, age 61±8y),
Group 2 of 48 pts with non ST elevation ACS (40 males, age 62±8.5y) and
Group 3 of 21 pts with ST elevation ACS (19 males, age 57±14.5y). In groups
2 and 3 the blood levels were obtained within 48 hours from the last episode of
resting ischemia and the admission with ST elevation respectively. The base-
line demographic and coronary arteriographic data were similar in the three
groups
Results: In group 2 and 3 combined, a significant correlation was seen be-
tween levels of CRP and IL-6 (r=0.66, p<0.001) and CRP and TIMP-1 (r=0.37,
p=0.003).

CRP(mg/lt) IL-6(pgr/ml) MMP-9(ng/ml) TIMP-1(ng/ml)

Group1,N=36 2.08 ±1.7 4.4± 9.5 367 ±184 185± 44
Group2,N=48 8.3± 8.1* 5.6± 9.6 595 ±318* 253± 108*
Group3,N=21 14.4±10.6* 6.1± 3.9 766.1± 435.1** 357.8± 415.2

* P<0.001 vs respective Group1 ** P=0.005 vs respective Group1.

During 30 day follow up for death, acute myocardial infarction (AMI) and target
vessel revascularization (TVR), the event (+) pts vs event (-) pts have higher
concentration of MMP-9 (p=0.055) and IL-6 (p=0.032).Using ROC curves,
pts with MMP-9 above 460.0ng/ml had an OR 2.73 and pts with IL-6 above
1.57pg/ml had an OR 3.85 for developing a 30 day event.
Conclusions: Pts with ACS have higher peripheral levels of MMP-9, TIMP-1
and CRP. TIMP-1 and CRP are correlated, suggesting a link between inflamma-
tion and a mechanism aiming at limiting the degradation of extracellular matrix
in pts with ACS. MMP-9 and IL-6 appear to have prognostic value for short-term
follow up.

P2261 No association of the −174G/C polymorphism of the
interleukin-6 gene with coronary artery diaease

W. Koch, M. Eichinger, W. Latz, V. Jung, O. Gorchakova, N. Von Beckerath,
A. Schömig, A. Kastrati. Deutsches Herzzentrum München, München,
Germany

Purpose: Interleukin-6 (IL-6) is an important stimulator of inflammatory re-
actions and is thought to be critically involved in initiation and progression
of atherosclerosis. The -174G/C polymorphism of the IL-6 gene affects the
plasma level of IL-6 and has been implicated as a risk factor for coronary artery
disease (CAD). However, previous studies could not consistently demonstrate
an association between the -174G/C polymorphism and CAD. We examined
the possible association between the -174G/C polymorphism of the IL-6 gene
and CAD in a large case-control study.
Methods: To establish the presence and severity of CAD, the study population
of 2737 consecutive subjects was examined with coronary angiography. Geno-
type determination was achieved with allele-specific fluorogenic oligonucleotide
probes added to the polymerase chain reaction (TaqMan method).
Results: Significant stenoses in 1 or more coronary arteries were observed
in 2120 individuals (patients with CAD), while 617 individuals did not present
with coronary stenoses (control group). The distribution of the genotypes, GG,
GC, and CC, was not different among patients and control subjects (p=0.84).
Adjustment for conventional risk factors of CAD, e.g. arterial hypertension, also
did not reveal an association between the polymorphism and CAD (OR, 0.94;
95% CI, 0.76-1.15; p=0.53). In addition, genotype distribution (Table) and C
allele frequency (p=0.71) did not change with the degree of the severity of CAD
(stenoses in 1, 2, or 3 coronary arteries).

-174GG -174GC -174CC

Control group (n=617), % 36.8 46.7 16.5
1-vessel disease (n=592), % 34.3 48.8 16.9
2-vessel disease (n=614), % 37.3 44.1 18.6
3-vessel disease (n=914), % 36.4 46.3 17.3

Lack of association between the -174G/C polymorphism of the IL-6 gene and the severity of
CAD (p=0.79).

Conclusion: Our results suggest that the -174G/C polymorphism of the IL-6
gene is not correlated with CAD or the severity of CAD. These findings do not
argue against the critical role of IL-6 in inflammatory reactions and atheroge-
nesis. They rather indicate that, in the setting of this study, the -174G/C poly-
morphism is not a useful marker of CAD risk.
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P2262 Paraoxonase 2 Ala148Gly mutation protects
postmenopausal women from coronary artery disease

AP. Mansur 1 , SA. Oliveira 2, SD. Avakian 3, LAM. César 3, JAF. Ramires 3,
JM. Annichino-Bizzacchi 3 . 1Heart Institute (InCor), University of São Paulo
Medical School, São Paulo, Brazil; 2State University of Campinas,
Hematology-Hemotherapy Center, Campinas, Brazil; 3University of São Paulo
Medical School, Heart Institute (InCor), São Paulo, Brazil

Paraoxonase 2 (PON2) have been related with changes in metabolic quantita-
tive phenotypes, such as plasma lipoproteins, plasma glucose, and coronary
artery disease (CAD). Mutations at PON2 gene was associated with increased
production and activity of the PON2 enzyme and though protection against
CAD. But the association between PON2 Cys311Ser and Ala148Gly mutations
and women with CAD is unknown.
Methods: We analyzed two common polymorphisms in PON2 at codon 311
(Cys311Ser) and 148 (Ala148Gly) in 130 women with angiographically defined
CAD who were age-matched to control subjects. PCR with specific primers
followed by DdeI and Fnu4HI restriction digestion was employed to identify
Cys311Ser and Ala148Gly genotypes, respectively. One year of natural amen-
orrhea defined postmenopausal status and CAD greater than 50% narrowing
in any subepicardial coronary artery.
Results: PON2 Ala148Gly mutation AA+AG vs GG genotype distribution in
postmenopausal women were 41(31%) vs 25(18%) and 57(42%) vs 12(9%)
(p=0,013) in controls and in women with CAD, respectively. Similar distribution
was observed in control and in premenopausal women with CAD. GG geno-
type was associated with lower levels of LDL-cholesterol (p=0,02). Multivariate
regression analysis showed GG genotype as an independent marker of pro-
tection against CAD in postmenopausal women (OR=0.58 (CI95%: 0.36-0.72);
p<0.0001). PON2 Cys311Ser mutation did not show any association with lipid
plasma levels and CAD.
Conclusion: PON2 Ala148Gly mutation protected postmenopausal women
from CAD.

P2263 Alpha- and beta-oestrogen-receptor polymorphisms
and coronary artery disease

AP. Mansur 1 , CCM. Nogueira 2, CCM. Strunz 2, JM. Aldrigui 3, LAM. César 2,
JAF. Ramires 2. 1Heart Institute (InCor), University of São Paulo Medical
School, São Paulo, Brazil; 2University of São Paulo Medical School, Heart
Institute (InCor), São Paulo, Brazil; 3São Paulo University, Public Health
Faculty, São Paulo, Brazil

Estrogens have been shown protective against atherosclerosis through ge-
nomic and nongenomic effects. Great part of these actions are regulated by
estrogen receptors (ER) alpha and beta. Despite the presence of both recep-
tors in arterial wall, the distribution of them in arterial layers is unknown. Allelic
variants of the gene encoding ER-alpha and ER-beta may alter its expression
and function resulting in some genetic variability. Polymorphisms of ER-alpha
have been associated with various diseases such as repeated spontaneous
abortion, breast cancer, hypertension, altered concentrations of several pro-
teins related to atherosclerosis, and coronary artery disease (CAD). Mutations
in the ER-beta have been associated with changes in some phenotypic charac-
teristics like altered serum concentrations of some hormones of the genital sys-
tem such as estrogen and progesterone in anovulatory women. In the present
case-control study, the prevalence of four mutations in estrogen receptors (two
in ER-alpha identified by the restriction enzymes PvuII and XbaI and two in
ER-beta identified by the enzymes RsaI and AlaI) was analyzed in 113 con-
trol individuals and in 154 patients with CAD. Mutation in the ER-alpha (PvuII)
was more prevalent in control population (22% vs 11%; p=0.038) than in CAD
patients and the mutation identified by the XbaI enzyme in the same recep-
tor was found to be associated with reduced apolipoprotein B levels and low
body mass index. Mutation of ER-beta (AlaI) was more prevalent in patients
with CAD (20% vs 05%; p=0.005). The homozigozity for this mutation had an
increased body mass index, elevated serum triglyceride and apolipoprotein B
concentrations, and reduced HDL-cholesterol concentrations. Multivariate lo-
gistic regression analysis after adjustment for traditional risk factors showed
dyslipidemia, low serum HDL levels and presence of ER-beta polymorphism
(AluI) [OR=1.88 (IC 95%: 1.06 - 3.33); p=0.030] as independent risk factors
for CAD. The present data suggest that mutation of ER-beta identified by the
restriction enzyme (AluI) was an independent risk marker for CAD.

P2264 Interactive effect of the glutathione S-transferase
genes and cigarette smoking on occurrence and
severity of coronary artery risk

S. Masetti, N. Botto, S. Manfredi, MG. Colombo, A. Rizza, C. Vassalle,
A. Biagini, MG. Andreassi on behalf of Andreassi. G. Pasquinucci Hospital,
CNR Institute of Clinical Physiology, Massa, Italy

Background: Glutathione S-transferase (GST) null M1 and T1 (GSTM1 and
GSTT1) genotypes, which are involved in chemical detoxification, may modu-
late the risk for smoking-coronary artery disease (CAD).
Methods and Results: We performed PCR analysis to assess the distribu-
tion of the GST-genotypes in 430 patients angiographically-defined patients.
We also examined the levels of DNA damage in CAD patients (n=66) by the
micronucleus (MN) test, a sensitive assay for evaluating DNA damage.
The frequencies of GST null genotypes were not significantly different between
patients with CAD (n=308) and without CAD (n=122). However, relative to never
smokers with GST-present genotypes, in non-smokers carrying both null geno-
types the odds ratios (OR) of CAD was 0.66 (CI 95%= 0.3-1.5, p=n.s). In smok-
ers with both present genotypes, the OR was 1.5 (CI 95%= 0.7-3.3,p=n.s.) and
was significantly increased in smokers with concurrent lack for GSTM1 and
GSTT1 genes (OR= 4.0, 1.4-11.5 p=0.01). Smokers lacking GST genes had
both higher number of stenosed vessels (chi-square=7.8, p=0.046) and ele-
vated Duke score (49.0±4.0 vs 38.0±3.7 p=0.048, p=0.048) as compared to
smokers expressing the genes. MN levels were higher in smokers with null
genes as compared to smokers with present genes (18.0±2.4 vs 7.5±1.9,
p=0.02; 22.5±1.5 vs 6.0±1.7, p=0.007; for GSTM1 null genotypes and both
null genes, respectively).
Conclusion: The GST-null genotypes may strengthen the effect of smoking on
CAD risk by modulating the detoxification of genotoxic atherogens.

P2265 Reliability of diagnosing myocardial injury by rapid
bedside whole-blood quantitative cardiac troponin-T
test in patients with coronary artery disease

S. Saadeddin 1, M. Habbab 2 , H. Siddieg 1, M. Al Seeni 1 , S. Sobki 1,
R. Dafterdar 1 . 1Riyadh Armed Forces Hospital, Department of Pathology,
Riyadh, Saudi Arabia; 2Prince Sultan Cardiac Center, Department of Adult
Cardiology, Riyadh, Saudi Arabia

Background: The measurement of cardiac troponin T (cTnT) is a powerful tool
for the diagnosis of myocardial injury. Recently, a rapid bedside whole-blood
quantitative cTnT assay has been developed. We evaluated the reliability of
this test for the diagnosis of myocardial injury in patients with coronary artery
disease (CAD).
Methods: Whole-blood cTnT levels were measured in 96 patients with CAD us-
ing the rapid bedside Roche Cardiac Reader and were compared with serum
cTnT levels of the same patients measured by the Roche Elecsys Immunoan-
alyzer. Forty patients (Group I) had clinical evidence of myocardial injury (13
with unstable angina and 27 with acute myocardial infarction) and 56 had no
clinical evidence of myocardial injury (Group II). The cut-off value of cTnT used
to assess for myocardial injury was 0.1 ng/ml.
Results: Rapid bedside whole-blood cTnT tests were positive in 36 patients in
Group I and 3 patients in Group II with a sensitivity, specificity and positive and
negative predictive values of 90%, 95%, 92% and 93%, respectively. From qual-
itative point of view (reporting negative or positive results), these values were
identical to those obtained by the serum immunoanalyzer. From quantitative
point of view (reporting the exact values), cTnT measurements by rapid bed-
side whole-blood tests correlated well with those of the serum immunoanalyzer
for values between 0.1 and 2.0 ng/ml, but their mean value was significantly
lower (mean ± SD, 1.20 ± 0.71 vs. 1.41 ± 1.03 ng/ml, p = 0.0007). Also, rapid
bedside whole-blood tests could not give the exact measurements for values
below 0.1 ng/ml (reported negative) or above 2.0 ng/ml (reported > 2.0).
Conclusion: The rapid bedside whole-blood cTnT tests are very sensitive and
specific for the diagnosis of myocardial injury and correlate well with the im-
munoanalyzer measurements for values between 0.1 and 2.0 ng/ml. However,
they tend to give significantly lower values and fail to give exact measurements
for values above 2.0 ng/ml, which may affect their performance in monitoring
patients and limit their use in predicting outcome.
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P2266 Logistic EuroSCORE and preoperative prediction of
costs and intensive care length of stay in cardiac
surgery

P. Pinna Pintor 1, S. Colangelo 1, F. Veglia 2, M. Bobbio 1. 1Arturo Pinna Pintor
Foundation, Turin, Italy; 2Centro Cardiologico Monzino IRCCS, Milano, Italy

Purpose: The decrease of the hospital mortality in cardiac surgery together
with the increase of non fatal complications suggest a higher survival rate, at
the cost of a prolonged intensive care length of stay (IC-LOS) and a remark-
able increase of direct variable costs. The aim of this study is to determine if
the recently validated logistic EuroSCORE risk assessment system can predict
both the IC-LOS and direct variable costs.
Methods: Of 488 consecutive patients operated on from March 2000 to March
2001 we calculated the logistic EuroSCORE according to the logistic regres-
sion equation presented in the official website; surgical and demographical
variables were recorded for each patient using the Italian Society of Cardiac
Surgery’s Database. Direct variable costs were prospectively collected, surgi-
cal team costs excluded.
Results: The median logistic EuroSCORE of our population was 3.70%, (inter-
quartile interval: 1.95 - 7.12%). (Median direct variable cost was 8020 Euro
and median IC-LOS was 34 Hrs). Using linear regression analysis, we found
that logistic EuroSCORE was directly correlated both with costs (r = 0.43, p <

0.0001), with a 2.6% cost increase for a unit rise of logistic EuroSCORE (95%
CI 2.1%-3.1%), and with IC-LOS (r = 0.31, p < 0.0001), with 4.5 hours IC-LOS
increase for a unit rise of logistic EuroSCORE (95% CI 3.2-5.7) (figure).

Logistic EuroSCORE/cost & ICU LOS.

Conclusions: Our preliminary study demonstrates that costs and IC-LOS are
directly correlated with logistic EuroSCORE; therefore this model could be used
to preoperatively predict both the costs and the IC-LOS in cardiac surgery.

RISK MARKERS IN CORONARY ARTERY DISEASE

P2267 Rapamycin-receptor FKBP12 in neointimal dendritic
cells post-angioplasty

G. Bauriedel, A. Jabs, S. Krämer, K. Yeghiazaryan, B. Lüderitz. University of
Bonn, Department of Cardiology, Bonn, Germany

Purpose: We recently reported the presence of bone marrow-derived den-
dritic cells (DCs) in post-angioplasty neointima. In view of remarkably low
restenosis in rapamycin-eluting stents, we examined the temporospatial pres-
ence of FKBP12, the primary intracellular rapamycin receptor, during neointima
formation. Herein, we specifically assessed whether neointimal DCs express
FKBP12, since rapamycin may induce DC apoptosis.
Methods: The expression of FKBP12 was detected by immunohistochemistry
in rat carotid arteries at 7, 14 and 28 days post balloon angioplasty (n=6
per time). OX-62 and S100 immunostaining, supplemented by complementary
transmission electron microscopy (TEM), was used to identify DCs.
Results: At day 7, extensive immunoreactivity for FKBP12 was frequently
found with neointimal cells. In serial sections, the vast majority of FKBP12+
neointimal cells were identified as DCs by OX-62 and S100 immunolabel-
ing. Likewise, ultrastructural analysis of neointimal cells demonstrated typical
ultrastructural features of DCs. At both 14 and 28 days, immunoreaction of
FKBP12 was predominantly detectable in luminal neointima, coincident with
OX-62+S100+ DC aggregation. Single signals of the rapamycin receptor were
also present in deep neointimal layers, where cells with DC immunoreactiv-
ity and ultrastructural DC features were absent. Of note, media and adventitia
consistently revealed no immunolabeling for FKBP12, OX-62 or S100.
Conclusions: Rapamycin receptor FKBP12 is strongly expressed by neointi-
mal dendritic cells during early neointima formation. Since rapamycin is known
to induce DC apoptosis in vitro, it may selectively interfere with neointimal DC
accumulation. In addition, our data may help to explain the beneficial effects of
fast-release (<15d) rapamycin-eluting stents, as rapamycin-sensitive FKBP12+
cells were predominantly present at early time points post angioplasty.

P2268 Glycoprotein IIIa PlA2 polymorphism and worse
outcome of stable coronary disease: interaction with
smoking

N. Lopes 1, AC. Pereira 2 , JR. Lanz 2, PR. Soares 2, LAM. Cesar 2,
JE. Krieger 2, W. Hueb 2, JF. Ramires 2. 1Heart Institute(InCor)Univ Sao Paulo,
Sao Paulo, Brazil; 2Heart Institute(InCor)/Univ. Sao Paulo, Sao Paulo, Brazil

Background: Platelet integrin glycoprotein IIbIIIa plays a primary role in
platelet aggregation and acute thrombus formation at the site of vascular injury.
A platelet PlA polymorphism of the GPIIIa gene in exon 2 is associated with
function abnormalities. We studied whether the PlA2 allele was associated with
a different outcome in patients with two or three vessel-disease prospectively
followed.
Methods: We performed PlA genotypes in 592 patients of MASS II Study (Med-
ical, Angioplasty or Surgery Study), a randomized study to compare treatments
for multivessel CAD and preserved left ventricle function. The duration of follow-
up averaged 3 years. Differences in baseline characteristics among groups
were analyzed using student’s test for continuous variables and chi-scare test
for categorical variables. Survival curves were calculated with the Kaplan-Meier
method, and differences between the curves were evaluated with the log-rank
statistic. We assessed the relationship between baseline variables and com-
posite end-point using Cox proportional hazards survival model.
Results: There were no significant differences among individuals within each
genotype group for baseline clinical characteristics and the randomized ther-
apeutic option. In addition, the composite end-point of cardiac mortality and
refractory angina requiring revascularization showed a trend towards a worse
outcome in patients with the PlA2 allele. To further study the relationship be-
tween baseline variables, PlA genotype and composite end-points we stratified
our analysis for risk factors known to have impact on the outcome of CAD. In-
terestingly, we disclose a significant association between the presence of PlA2
allele and the composite end-point only in the subgroup of current smoking pa-
tients (p < 0.001). In addition, in a Cox proportional hazards model adjusting
for sex, age, previous myocardial infarction, hypertension, diabetes, and type
of treatment, presence of the PlA2 allele was still associated with a 3.25 fold
increase (IC) in the risk of presenting one of the composite end-points studied
only in smoking patients (p = 0.006).
Conclusion: We showed a significant association between the PlA2 variant of
platelet glycoprotein IIIa and a worse outcome in stable coronary artery dis-
ease patients in three years of follow-up. This association was only operant in
smoking individuals thus characterizing an important gene-environment inter-
action. Our data have important implications for the prospect of future tailoring
individual therapeutics.

P2269 The correlation between testosterone level and
coronary artery disease

M. Lezha, L. Bica, A. Goda, A. Ylli, N. Kuka. University Hospital Centre
"Mother Tereze”, Cardiology Department, Tirana, Albania

It has been proposed that testosterone (T) may predispose to coronary artery
disease (CAD) and may partially explain the sex difference of CAD. However,
a low evidence exists about the correlation of T level and CAD. The aim of our
study was to evaluate the correlation between T level and CAD.
Methods: We studied 69 men (M), (aged 30 - 70 years), without valvular heart
disease, cancer prostate, without treatment with androgens, nizoral and corti-
costeroids who were admitted in the clinic of cardiology of the University Hos-
pital Center in Tirana from february - may 2002 for diagnosis of CAD. They un-
derwent exercise tress testing and/or coronaryarteriography and were divided
in two groups(GR) in the base of their results: First group(IGR) (42 M without
CAD) (negative response in >9,5MET in exercise stress testing and/or nor-
mal coronaryarteriography)and second group(IIGR) (27 M with CAD) verified
in coronaryarteriography. All of them had serum T level measured in the day of
the examination between 9:00 - 10:00 with radioimmunoessay method.
Results: There was no difference between two GR in age (47 ± 8.40 vs 53 ±
8.24 years), and diabetes (7.14% vs 18.5%), (p = NS). IIGR had more risk fac-
tors as smoking, (p=0.001) heredity, (p = 0.001), high blood pressure, (p = 0.04)
and dyslipidemia, (p = 0.02). Mean T level for all M was 5.43 ng/ml. T level was
significantly lower in IIGR with CAD (4.16 ± 1.24 ng/ml, range 0.11-6.1 ng/ml
vs 6.26 ± 2.18 ng/ml, range 2.12 - 10.57 ng/ml in IGR,(p<0.001). An inverse
correlation between them (r= -0.512, p=0.000) existed which indicated that a
low T level is an independent risk factor for CAD. In IIGR, 9 M had 1 vessel
disease(VD), 6 M had 2 VD and 12 M had 3VD. T levels were respectively 4.84
± 0.91 ng/ml vs 3.93 ± 0.90 ng/ml vs 3.76 ± 1.44 ng/ml, (p = NS)
Conclusion: Low T level is an independent risk factor for CAD. The lower T
level, the more aggravated CAD.
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P2270 Thyroid function is associated with presence and
severity of coronary atherosclerosis

J. Auer, R. Berent, T. Weber, E. Lassnig, G. Lamm, E. Maurer, B. Eber.
General Hospital Wels, Cardiology, Wels, Austria

Background: Overt hypothyroidism has been found to be associated with car-
diovascular disease. Moreover, subclinical hypothyroidism is a strong indicator
of risk for atherosclerosis and myocardial infarction. We hypothesized that vari-
ation of thyroid function within the normal range may influence the presence
and severity of coronary atherosclerosis.
Methods: We studied a total of 100 consecutive men and women (59 men, 41
women, age 63.7 ± 11.0 years) who underwent coronary angiography. Blood
was tested for serum thyrotropin, and for free tri-iodothyronine and free thyrox-
ine. In addition to the assessment of thyroid function, conventional risk factors
for coronary artery disease (CAD), clinical characteristics, and angiographic
results of coronary artery assessment were obtained. Two experienced car-
diologists blinded for clinical and laboratory data reviewed the cinefilms. CAD
severity was scored as 0 for those with smooth normal epicardial coronary ar-
teries, 0.5 for plaquing (<50% diameter stenosis), and 1, 2, or 3 for those with
single-, double-, or triple-vessel epicardial coronary artery stenosis of >50%,
respectively.
Results: CAD severity was scored as 0, 0.5, 1, 2 and 3 in 14, 26, 25, 22, and
13, respectively. Higher levels of serum free thyroid hormone concentrations
were associated with decreased severity of CAD. Serum free tri-iodothyronine
was 2.99 ± 0.33 pg/mL in patients with a CAD severity score of 0 to 1 and
2.74 ± 0.49 pg/mL in patients with a CAD severity score of 2 and 3 (P<0.01).
Moreover, serum free thyroxine concentrations showed a trend to higher lev-
els in CAD severity score 0 to 1 patients compared to CAD severity score 2
and 3 patients (11.65 ± 1.87 pg/mL versus 10.9 ± 2.3 pg/mL; P=0.09). Higher
levels of serum thyrotropin were associated with increased severity of coro-
nary atherosclerosis (1.37 ± 1.02 mU/L versus 1.98 ± 2.13 mU/L in sever-
ity score 0 to 1 versus CAD severity score 2 and 3 patients; p=0.049). When
grouped into three subsets according to their serum free tri-iodothyronine lev-
els (< 2.79, 2.8 to 3.09, and ≥3.1 pg/mL) the prevalence of CAD score 2 and 3
was significantly higher in patients with low serum free tri-iodothyronine levels
(48.5%) compared to patients with medium or high tri-iodothyronine concen-
trations (32.25% and 25% for the medium and upper terzile, respectively, P for
trend <0.05).
Conclusion: These data in patients referred for coronary angiography suggest
that variation of thyroid function within the statistical normal range may influ-
ence the presence and severity of coronary atherosclerosis.

P2271 The relationship between serum levels of
testosterone and inflammatory cytokines in men with
coronary artery disease

JE. Nettleship 1, RD. Jones 1, PJ. Pugh 2, TH. Jones 1, KS. Channer 2. 1The
University of Sheffield, Academic Unit of Endocrinology, Sheffield, United
Kingdom; 2Royal Hallamshire Hospital, Department of Cardiology, Sheffield,
United Kingdom

Background: Coronary artery disease (CAD) is an inflammatory condition,
with numerous cytokines proposed to mediate initiation, progression and rup-
ture of the atherosclerotic plaque. Evidence also supports a protective role for
testosterone in men with heart disease(1) and in the regulation of cytokine
function (2). This study examined the relationship between serum cytokines
and testosterone in men with either one, two or three vessel CAD.
Methods: Early morning blood samples were taken from 75 men with angio-
graphically proven CAD (>75% occlusion). Serum levels of total and bioavail-
able testosterone were measured together with tumour necrosis factor-alpha
(TNF-alpha), interleukin-1-beta (IL-1-beta) and interleukin-6 (IL-6). Compar-
isons were made between eugonadal men and those with total testosterone
<7.5nmol/L or bio-available testosterone <2.5nmol/L.
Results: A significant step-wise increase in serum levels of IL-1-beta was seen
in patients with either; one, two or three vessel CAD: 0.18 (0.04), 0.28 (0.08)
and 0.45 (0.08) pg/ml respectively (P=0.03, ANOVA). No differences were seen
in serum levels of TNF-alpha or IL-6 between groups. Eighteen subjects had
low androgen levels. Compared with eugonadal subjects, levels of IL-1-beta
were significantly elevated: 516 ± 127fg/ml v 253 ± 42fg/ml (p=0.03).Levels
of TNF-alpha or IL-6 did not differ significantly between groups. A significant
inverse relationship was seen between levels of IL-1-beta, and both total (rp=-
0.262, p=0.024) and bio-available testosterone (rs=-0.283, p=0.015). No asso-
ciation was seen between cytokines TNF-alpha or IL-6, and total or bioavailable
testosterone.
Conclusion: This study suggests that testosterone has immunosuppressive
effects. The data supports the involvement of IL-1-beta in the development of
CAD, and suggests that low testosterone levels may be associated with acti-
vation of this pro-inflammatory cytokine, in men with CAD. Whether this repre-
sents cause or effect is unclear but the data may support a rationale for andro-
gen replacement therapy in men with CAD.
References: [1] English K.M. et al. (2000), Circ. 102: 1906-1911; [2] Pugh P.J.
et al. (2001), Br. J. Pharmacol. 135: P131.

P2272 Cardioprotective effects of tranlational inhibitor
Puromycin in rabbit myocardial ischaemia and
reperfusion

U. Buerke, N. Burkhardt, U. Müller-Werdan, K. Werdan, M. Buerke.
Martin-Luther-University, Dept. of Internal Medicine III, Halle/Saale, Germany

Myocardial tissue injury following ischemia and reperfusion is to a large amount
related to neutrophil accumulation with subsequent generation of oxygen free
radicals and protease release. These events trigger translocation of nuclear
transcription factors (i.e., NFkB), mRNA synthesis and de novo protein expres-
sion. We studied the effect of Puromycin, known to block translation in a rab-
bit model of 60 min. myocardial ischemia followed by 3 hours of reperfusion.
Puromycin (0,4mg/kg KG) or its vehicle were injected 5 minutes prior to reperfu-
sion. Myocardial injury following Puromycin treatment was significantly reduced
compared to vehicle treated animals (11%±2.7% vs 29%±2.1% necrosis re-
lated to ischemic myocardium, p<0.05). Plasma creatine kinase (CK) activity,
another marker for myocardial injury, increased from 2.5±0.4 IU/g protein at
baseline to 33.3±2.3 IU/g protein following 3 hours of reperfusion in the ve-
hicle group. Administration of Puromycin significantly decreased plasma CK
release throughout the reperfusion period (14.2 ± 1.5 IU/g protein, p<0.05). In
the necrotic zone myeloperoxidase (MPO) activity, a marker for polymorphonu-
clear leukocyte (PMN) accumulation, was significantly decreased in Puromycin
treated animals compared to the vehicle group (p<0.01). In the ischemic-
reperfused zone of vehicle treated animals histologic analysis demonstrated
increased leukocyte accumulation when compared to sham operated animals.
In contrast, Puromycin treatment significantly decreased PMN accumulation
compared to the vehicle group (p<0.01). Further, we utilized proteomic profiling
to identify gene products involved in inflammatory injury that occurs as a con-
sequence of myocardial ischemia and reperfusion. A pattern of 450 spots with
identical positions was found on every gel of myocardial tissue of sham animals,
vehicle and puromycin treated animals. We analyzed 11 spots, which were
significantly altered, using mass spectrometry. Superoxide dismutase, alpha-
crystallin-chain-B, mitochondrial stress protein, Mn SOD, creatine kinase, and
troponin T were identified by mass spectrometry. All of these proteins were
significantly decreased in the vehicle group following myocardial ischemia and
reperfusion when we compared to sham treated animals (i.e. control myocar-
dial tissue). Treatment with puromycin preserved levels of these structural and
anti-inflammatory proteins. Our results demonstrate that blocking of translation
with Puromycin resulted in a marked reduction of myocardial tissue injury fol-
lowing ischemia and reperfusion.

P2273 C-reactive protein, coronary disease activity and
severity of coronary atherosclerosis in patients with
angina pectoris

R. Arroyo-Espliguero, P. Avanzas, G. Aldama, J. Cosín-Sales, E. Vázquez
Rey, J. Gimeno, E. Zouridakis, JC. Kaski. Coronary Artery Disease Research
Unit, London, United Kingdom

Purpose: C-reactive protein (CRP) has been shown to predict adverse car-
diovascular events in a variety of clinical settings. However, it is possible that
elevated CRP may simply be a surrogate of coronary artery disease (CAD).We
hypothesise that CRP is a marker of disease activity rather than an indicator
of CAD. We aimed to assess whether CRP levels correlate with extent of CAD
and the morphology of coronary stenoses, and whether CRP is an independent
predictor of future cardiovascular events.
Methods: We studied 825 consecutive patients (mean age 63±10 years, 74%
men), 700 with chronic stable angina(CSA) and 125 with acute coronary syn-
dromes(ACS) without ST-segment elevation. The primary end-point was the
composite of non-fatal acute myocardial infarction, readmission to hospital with
Braunwald class IIIb unstable angina requiring treatment and/or urgent revas-
cularization or cardiac death during the one year follow-up. High sensitivity CRP
(hs-CRP) was measured on the COBAS Integra (Roche Diagnostics Limited,
Lewes, East Sussex, UK). Blood samples were drawn at admission to hospi-
tal in ACS patients and at the time of diagnostic coronary angiography in CSA
patients.
Results: 68 CSA patients (10%) suffered the combined end-point. Serum hs-
CRP level was higher in these patients compared to those who did not have
events (log10 CRP 0.50±0.6 vs 0.35±0.5;P=0.02), even after adjustment using
multivariate analysis. Hs-CRP was also significantly higher in patients with ACS
compared to CSA patients (log10 CRP 0.55±0.7 vs 0.37±0.5; P=0.005). Hs-
CRP was not significantly correlated with CAD extent or severity. However, hs-
CRP correlated with number of angiographic complex coronary artery stenoses
(r=0.36, p=0.03) in patients with ACS. After backward stepwise multiple regres-
sion analysis, the independent predictors of number of angiographic complex
lesions in ACS patients were number of diseased coronary vessels with ≥50%
lumen reduction (P=0.002) and hs-CRP levels (P=0.03).
Conclusion: CRP concentrations predict future cardiovascular events in pa-
tients with CSA, independently of CAD severity. CRP concentrations are higher
in patients with ACS and correlate with number of complex lesions in these pa-
tients. Therefore, CRP is a marker of disease activity and not an indicator of
CAD severity or extent.
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P2274 S100 protein and its relation to cerebral microemboli
in on-pump and off-pump coronary artery surgery

R. Motallebzadeh 1 , R. Kanagasabay 2 , MJ. Bland 3, JC. Kaski 4, M. Jahangiri 2 .
1Cardiac Surgery, London, United Kingdom; 2St. George’s Hospital & Medical
School, Cardiac Surgery, London, United Kingdom; 3St. George’s Hospital &
Medical School, Medical Statistics, London, United Kingdom; 4St. George’s
Hospital & Medical School, Cardiological Sciences, London, United Kingdom

Objectives: S100 protein has been used as a marker for cerebral injury. Stud-
ies have reported lower levels in off-pump coronary artery surgery (CABG)
compared to on-pump surgery. However, most of these are flawed as S100
protein from extracerebral sources were included (e.g. blood from cardiotomy
suckers). Microemboli (high intensity transcranial signals or HITS) during
CABG have been implicated as a cause of postoperative neurocognitive dys-
function. The aim of this study was to compare the number of HITS during
on-pump and off-pump CABG, measure S100 accurately by excluding extrac-
erebral sources, and assess whether any changes in S100 were related to
HITS.
Methods: 35 patients admitted for CABG were randomised to on-pump or off-
pump surgery. Bilateral transcranial Doppler ultrasonography was performed on
the middle cerebral artery to detect HITS. S100 was measured preoperatively,
at termination of bypass in on-pump surgery, at completion of anastomoses in
off-pump surgery, and 48 hours postoperatively. A cell saver was used instead
of cardiotomy suction in the on-pump group, in order to limit extracerebral con-
tamination of the S100 assay.
Results: The number of HITS were 2016 (SD 1897) during on-pump and 16
(SD 21) during off-pump surgery (p<0.0001). In on-pump surgery S100 in-
creased from 0.05 ±0.03 µg/l to 0.50±0.028 µg/l (p<0.0001) at termination of
bypass. In off-pump surgery S100 increased from 0.08±0.05 µg/l to 0.35±0.20
µg/l (p<0.0001) at completion of anastomoses. The mean intraoperative S100
in the on-pump group was 1.6 times greater compared to that in the off-pump
group (95% CI 0.88-2.8; p=0.1). There was no evidence of a relationship be-
tween intraoperative S100 and HITS in both groups. By 48 hours S100 de-
creased to 0.22±0.14 µg/l in the on-pump and 0.21±0.09 µg/l in the off-pump
group (p<0.0001 compared to preoperative value).
Conclusions: We have demonstrated a significantly higher number of cerebral
microemboli in patients undergoing on-pump compared to off-pump CABG. By
limiting contamination from extracerebral sources, we have shown no signifi-
cant difference in S100 between on-pump and off-pump CABG. Furthermore,
we have shown no link between cerebral microemboli and S100 protein.

P2275 Plasma homocysteine levels independently correlate
with angiographic extension of coronary artery
disease

P. Tricoci, C. Melloni, G. Melandri, A. Branzi. Policlinico Sant’Orsola, Istituto di
Cardiologia, Bologna, Italy

Objectives: We evaluated the influence of plasma homocysteine (Hcy) levels
on the presence of angiographically proven coronary artery disease (CAD) and
on the extent of coronary atherosclerosis.
Background: Several studies have reported that elevated plasma Hcy are re-
lated to an increased risk of cardiovascular disease. The correlation between
Hcy and extension of CAD at the angiographic study was instead not well es-
tablished.
Methods: In this cross-sectional study, we recruited 234 consecutive patients
undergoing selective coronary angiography in our Institution. In all patients we
measured total fasting plasma homocysteine levels using high performance
liquid cromatography (HPLC). CAD was diagnosed by the presence of a sig-
nificant stenosis (at least 50% of the lumen area) in one or more of the major
epicardial coronary vessels. With this criteria 151 patients had angiographi-
cally proven CAD and 83 had not. The extent of coronary atherosclerosis was
assessed by the number of major epicardial coronary vessels with significant
stenosis; left main disease was countered as disease of two vessels.
Results: Plasma Hcy is independently associated with the presence of CAD in
a multivariate analysis (13.7±4.7 µmol/l vs 10.8±3.8µmol/l; Odds Ratio 1.82
[95%confidence interval 1.37-2.42]; p<0.001). The number of stenotic vessels
significantly correlates with Hcy levels (one vessel disease 12.9±4.2 µmol/l,
two vessels disease 13.2±4.9µmol/l, three vessels disease 14.6±4.8µmol/l;
p<0.001, analysis performed by ANOVA).

Hcy and extent of CAD

0 vessel (n=83) 1 vessel (n=37) 2 vessels (n=51) 3 vessels (n=63) p

Homocysteine 10.8±3.8 12.9±4.2 13.1±4.9 14.6±4.8 <0.001

Conclusions: We conclude that total plasma fasting Hcy is a independent risk
factor for CAD. In this study we found a strong correlation between Hcy levels
and the extent of CAD. This support the role of homocysteine in the develope-
ment of coronary atherosclerosis.

P2276 Paclitaxels antiproliferative effect reduces vein graft
failure in-vitro and in a porcine model of saphenous
vein interposition grafting

M.H. Chamberlain, T. Johnson, Y.X. Wu, A.C. Newby, G.D. Angelini,
K.R. Karsch, M. Oberhoff. Bristol Heart Institute, Cardiology, Bristol, UK

Objective: Recent use of paclitaxel with eluting-stent technology has con-
firmed its ability to inhibit neointimal proliferation following vessel injury, through
interuption of the cell cycle at the metaphase/anaphase boundary. We pro-
posed that paclitaxel pre-treatment of saphenous vein prior to grafting would
inhibit neointimal proliferation and consequently reduce late vein graft failure.
Methods: In-vitro evaluation of short-term paclitaxel exposure on neointimal
proliferation involved saphenous vein pre-treatment by suspension in Paclitaxel
(10 µmol/L) or vehicle control, for 1 hour, prior to plating and 14-day organ
culture. Twenty-four hours prior to analysis, vein samples were exposed to bro-
modeoxyuridine (BrdU), to allow assessment of cell proliferation. Samples were
analysed histologically, neointimal thickness, mean cell density and a ratio of
proliferating vs. non-proliferating cells was calculated for paclitaxel-treated seg-
ments (n=8) and vehicle-treated controls (n=7). Subsequently, ten Large-White
pigs(25-33.5 kg) underwent bilateral saphenous vein to carotid artery interposi-
tion grafting. Each animal received a paclitaxel (10 µmol/L) treated and a vehi-
cle control graft. Animals were sacrificed at 28 days, vein grafts were harvested
and pressure fixed prior to histological/morphometric analysis.
Results: In-vitro paclitaxel exposure resulted in a significant reduction in neoin-
timal thickness, compared with vehicle control: 77.80 ± 48.80mm vs. 148.35 ±
82.73mm (p=0.008). Cell proliferation was reduced with exposure to paclitaxel
(p=0.049), but cell density (p=0.55) did not significantly differ from control. Only
patent grafts were included in the in-vivo analysis - see table.

Parameter Control (n=8) Treated (n=8) p value

Lumen Area (mm2) 30.18 ± 13.75 25.71 ± 13.81 0.20
Neointimal Area (mm2) 2.59 ± 1.17 1.72 ± 0.94 0.002
Medial Area (mm2) 6.78 ± 1.74 5.24 ± 1.31 0.0002
eointimal/Medial Ratio 0.38 ± 0.14 0.32 ± 0.14 0.08

Conclusion: Our data demonstrates that paclitaxel pre-treatment reduces
neointima formation by inhibiting cell proliferation. The results from our in-vivo
studies suggest that paclitaxel may be a highly attractive candidate for the pre-
vention of late vein graft failure.

P2277 Plasma brain natriuretic peptide, myocardial
performance index and coronary heart disease

K.V. Mikkelsen 1, H. Ryde 1, L.M. Videbaek 1, H.D. Villadsen 1, P. Bie 2,
T. Haghfelt 1 . 1Odense Univ. Hospital, Dept. of Cardiology, Odense C; 2Univ. of
Southern Denmark, Dept. of Physiology & Pharmacology, Odense, Denmark

BNP is a peptide hormone secreted from ventricular myocytes in response to
ventricular volume expansion and pressure overload. Purpose: to assess the
value of MPI (sum of isovolumetric contraction and relaxation times divided by
ejection time) and plasma levels of BNP and the N-terminal split product of
the prohormone, Nt-proBNP, for the early diagnosis of left ventricular dysfunc-
tion (LVD) in patients with CHD. Methods: Investigation of all patients referred
during a period of 16 months from general practitioners for the first evaluation
of LVD as the cause of untreated dyspnoea. The examiner performing the as-
sessment of left ventricular function was blinded to the hormone levels. Plasma
levels of BNP and Nt-proBNP were measured under standardized conditions.
Systolic dysfunction (SD) was defined as an ejection fraction <40% and iso-
lated diastolic dysfunction (IDD) as an ejection fraction >45% in combination
with abnormal diastolic flow patterns assessed by echocardiography.Time in-
tervals for calculating MPI were measured from mitral inflow and LV outflow
recordings. Results: The mean age was 62.4 years (SD±12.4) and 54% were
men. Fifty-four patients had manifestations of CHD with 19 patients having SD,
20 patients having IDD and 15 patients with no signs of LVD (NLVD). In the SD
group the median MPI was 0.79 (0.92/0.6, i.e. an upper quartile of 0.92 and a
lower quartile of 0.6). The median BNP concentration was 363 pg/ml (489/129
pg/ml)and the median Nt-proBNP concentration was 2394 pg/ml (4497/1177
pg/ml). In the IDD group the median MPI was 0.5 (0.55/0.46), median BNP con-
centration was 42 pg/ml (72/31 pg/ml) and median Nt-proBNP concentration
was 222 pg/ml (425/168 pg/ml). In the NLVD group the median MPI was 0.38
(0.39/0.36). The median BNP concentration was 8 pg/ml (16/1 pg/ml) and the
median Nt-proBNP concentration was 69 pg/ml (92/25 pg/ml). The MPI, BNP
and Nt-proBNP concentrations were all significantly different among the three
considered groups (IDD versus NLVD p<0.0001; SD versus IDD p<0.0001).
Conclusion: plasma BNP or Nt-proBNP concentrations combined with MPI
seem to be important parameters in early detection of LVD in patients with a
history of CHD.

Patiens MPI BNP (pg/ml) Nt-proBNP (pg/ml)

NLVD 0.38 (0.39/0.36) 8 (16/1) 69 (92/25)
IDD 0.50 (0.55/0.46) 42 (72/31) 222 (425/168)
SD 0.79 (0.92/0.60) 363 (489/129) 2394 (4497/1177)
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P2278 Unexpected findings in anticoagulation management
in patients with valvular heart disease after valve
surgery

C. Gohlke-Bärwolf 1 , B. Iung 2, E.G. Butchart 3 , P. Tornos 4,
J.L. Vanoverschelde 5 , F. Vermeer 6 , U. Zeymer 7, A. Vahanian 2 on behalf of
the Euro Heart Survey for Valvular Heart Disease. 1Heart Centre, Cardiology,
Bad Krozingen, Germany; 2Bichat Hospital, Cardiology, Paris, France;
3University Hospital, Cardiac Surgery, Cardiff, Wales, United Kingdom; 4Vall
d’Hebron Hospital, Cardiology, Barcelona, Spain; 5Cliniques Universitaires
Saint-Luc, Cardiology, Brussels, Belgium; 6Laurentius Ziekenhuis, Cardiology,
Roermond, Netherlands; 7Klinikum Ludwigshafen, Medizinische Klinik B,
Ludwigshafen, Germany

The management of anticoagulation (AC) has important prognostic implications
in patients (pts) with valve prostheses.
One of the objectives of the Euro Heart Survey (EHS) on valvular heart disease
was to identify the management of AC after valve replacement and, whenever
possible, to evaluate the rationale of the treatment modalities.
Methods: Among 5001 pts enrolled into the survey between April and July
2001, 1454 had already undergone surgery before inclusion and were evalu-
ated for chronic AC. In addition, 1269 pts underwent valve surgery during the
survey, allowing for assessment of postoperative AC.
Results: In the group of 1454 pts with chronic AC, oral AC were used in 98%
of pts with mechanical prostheses, 40% for bioprostheses, and 52% after valve
repair (VR). Atrial fibrillation was the reason for oral AC in 71% of pts with
bioprostheses and 83% with VR.
In the early post-operative course of the 1269 pts who were operated on during
the survey, unfractionated heparin was used in 45% and low molecular weight
heparin(LMWH) in 41%. At discharge, oral anticoagulants were prescribed in
96% of pts with mechanical valves, 59% with bioprostheses, and 76% after
VR. The reason for oral AC at discharge was atrial fibrillation in 30% of pts
with bioprostheses and 29% after VR. The percentage of pts who had received
education for AC at discharge was 23%.
Conclusion: The EHS shows that: 1) In the chronic phase, in nearly half of pts,
one of the advantages of bioprostheses or VR is obviated by the need for oral
AC, mainly due to atrial fibrillation. 2) In the early post-operative period, LMWH
is frequently used although not approved in this indication. 3)At discharge, a
high proportion of pts with bioprostheses or VR did not receive oral AC although
their use is recommended during the first 3 post-operative months. 4) Education
is seldom applied. Thus overall management of anticoagulation needs to be
improved after valve surgery.

P2279 An eight year experience with the Ross procedure

W. Ryan 1, T. Dewey 2, H. Prince 2, C. Worley 2, M. Herbert 3 , S. Prince 2,
D. Kawalsky 1, J. Cheirif 1 on behalf of Cardiopulmonary Research Science
and Technology Institute (CRSTI). 1Presbyterian Hospital Dallas, Dallas,
United States of America; 2CRSTI, Dallas, United States of America; 3Medical
City Dallas, Dallas, United States of America

Background: The Ross Procedure continues to gain acceptance as a primary
option for aortic valve replacement (AVR) in young patients. We report on our
first 117 Ross Procedures.
Methods: Data was compiled from the STS database, chart reviews, patient
questionnaires and the Ross Registry. The Cusum method was used to analyze
"learning curve".
Results: There were 3 mortalities (2.6%), from heparin-induced thrombocy-
topenia, pulmonary embolism, and MI. Complications included: 5(4.3%) with
reoperation for bleeding, 2(1.7%) with transient renal failure requiring dialysis
and 2(1.7%) with heart block requiring PPM. There were no strokes. Six (5.1%)
were readmitted within 30 days; 2 for delayed tamponade and 4 for atrial fib-
rillation. Four patients have undergone autograft reoperation, 2 required me-
chanical AVR, 2 repairs of an annular false aneurysm. One patient required
pulmonary homograft replacement. Follow-up echo data showed 7 patients
(6.0%) had mild to moderate AI and one (0.9%) had moderate to severe AI.
Questionnaire response (88%) revealed 90% of patients experienced no signif-
icant limitations in activities of daily living (ADL).
The learning curve dropped below 180 minutes perfusion time after 35 patients.
In the last 82 patients, there were no autograft reoperations, 2(1.7%) reopera-
tions for bleeding, and only 4(3.4%) had mild AI on follow-up echo.
Conclusion: The Ross Procedure carries a low morbidity and mortality, has
few autograft or homograft failures in the first 8 years and no limitation to ADL
for the patients. Once a surgeon has surpassed the learning curve, the Ross
Procedure should be considered the primary operation for young patients with
aortic valve disease.

P2280 Prevalence of severe pulmonary hypertension in 540
consecutive patients with mitral stenosis undergoing
mitral balloon valvotomy: immediate and long-term
results

M.E. Fawzy, M.A. Stefadouros, W. Hassan, M. Shahid, M. Chaudhary,
F. AlFadley. King Faisal Specialist Hospital, Cardiovascular Diseases
(MBC-16), Riyadh 11211, Saudi Arabia

The prevalence of severe pulmonary hypertension (PH) in pts with severe mi-
tral stenosis (MS) and its long-term regression after mitral balloon valvotomy
(MBV) are not well established. Method: Data of 540 consecutive pts from
our MBV database were analyzed. Pts were divided according to systolic pul-
monary artery pressure (PAP) at the time of MBV into 3 groups. Group A (PAP
< 50 mmHg; N=335); group B (PAP 50-79 mmHg: N=178); and group C (PAP
≥ 80 mmHg: N=27). Pts were evaluated clinically and echocardiographically 3
months after MBV and yearly thereafter for up to 13 years. Results: No deaths
were encountered. The prevalence of mild, moderate and severe pulmonary
hypertension prior to MBV in these 540 pts were 62%, 33%, and 5%, respec-
tively (Table 1). Although pts in group C had smaller pre-valvotomy mitral valve
area (MVA) and higher PAP than groups A and B, there were no differences in
MVA or in PAP among the three groups at long-term follow-up.

Parameter Group A Group B Group C P Value
N=335 (62%) N=178 (33%) N=27 (5%)

Age (y) 31 ± 10.5 30.0 ± 11.4 27.5 ± 8.9 0.25
Catheter PA B 38 ± 10 59 ± 7.7 96 ± 16.1 <0.0001
Pressure (mmHg) I 32 ± 9.7 46 ± 11.5 71 ± 13.9 <0.0001
Total pulmonary resistance B 611 ± 231 919 ± 388 1515 ± 377 <0.0001

(dyn/sec/cm-5) I 452 ± 197 633 ± 339 1030 ± 420 <0.0001
PVR (dyn/sec/cm-5) B 163 ± 120 332 ± 220 801 ± 304 <0.0001

I 160 ± 108 290 ± 209 675 ± 324 <0.0001
Left atrial pressure (mmHg) B 23.2 ± 5.4 27.9 ± 5.6 29 ± 4.9 <0.001

I 14.4 ± 4 16.6 ± 5.2 14.5 ± 5.5 <0.0001
MVA (cm2) B 0.94 ± 0.18 0.87 ± 0.20 0.81 ± 0.18 <0.001

I 1.95 ± 0.32 1.93 ± 0.29 1.99 ± 0.36 0.69
F 1.75 ± 0.66 1.72 ± 0.35 1.72 ± 0.34 0.83

Doppler PAP (mmHg) B 40 ± 13 53 ± 16.8 75 ± 18.5 <0.0001
F 29 ± 8 32 ± 13 30 ± 6 0.03

B = before; I = immediately after; F = follow-up; PVR = pulmonary vascular resistance

Conclusion: (1) Moderate or severe PH is present in 38% of pts with severe
MS; (2) MBV is safe and effective in treating pts with MS and severe PH; and
(3) severe PH regresses to normal after successful MBV.

P2281 Short-term effect of oral anticoagulation on
documented left atrial thrombi in candidates for
percutaneous transvenous mitral commissurotomy

S. Silaruks, B. Thinkhamrop, S. Kietchoosakul, C. Wongvipaporn,
P. Tatsanavivat. Medicine Dept., Khon Kaen, Thailand

Background: The presence of left atrial thrombus (LAT) in mitral stenosis pa-
tients is a contraindication to percutaneous transvenous mitral commissuro-
tomy (PTMC). Although resolution of LAT after long-term oral anticoagulant
therapy can enhance the possibility of safely performing PTMC. Its short-term
effect, which would be much more clinically important, has been less clearly
established. Objectives: To estimate the disappearance rate of documented
LAT among candidates for PTMC who were treating with oral anticoagulation
for 6 months and to determine its significant predictors. Design: Prospective
cohort study. Methods: Between August 1996 and February 2002, a total of
687 consecutive PTMC candidates underwent both transthoracic and multi-
plane transesophageal echocardiographic studies (TTE, TEE). Of these, 219
patients demonstrated LAT by TEE and were started oral anticoagulation (INR
2.0 to 3.0). The fates of the left atrial thrombi at the first 6th-month follow-
up were assessed. Results: Among 219 PTMC candidates with documented
LAT (mean age 39.6 ± 7.4 years, range 19-62 years; 73% females), complete
resolution of LAT was demonstrated in 53 cases at the first 6th-month follow-
up, with an overall disappearance rate of 24.2% (95%CI: 18.5% to 29.9%).
All 53 patients subsequently underwent successful PTMC. None of the cases,
with LAT in the left atrial body (n=27), had thrombus resolution. Among the
166 patients whose LAT persisted, the thrombus size had nevertheless been
reduced by approximately 20% from the baseline (p<0.001). By multiple lo-
gistic regression analysis, the significant predictors of thrombus resolution in-
cluded a clinical status of New York Heart Association functional class 1 or 2
(OR=6.42: 95%CI=2.03, 20.26), a thrombus size less than 1.6 cm2 at the first
study (18.07: 6.76, 48.33), left atrial spontaneous echo contrast of less than
or equal to Grade 1 (6.62: 2.21, 19.86), and INR of greater than or equal to
2.5 (10.91: 2.78, 42.85). Conclusions: About a quarter of PTMC candidates
with LAT could avoid heart surgery and safely undergo PTMC after 6 months
of oral anticoagulant therapy as their thrombus disappeared. Patients with less
clinical severity, smaller size of thrombus, less severity of grading of left atrial
spontaneous echo contrast, and tolerance to high INR could enhance such an
outcome.
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P2282 A prognostic model for good immediate result of
percutaneous mitral valvuloplasty for mitral stenosis
patients

S. Tansuphaswadikul 1 , N. Truong 2, B. Thinkhamrop 3, K. Hengrussamee 1 ,
W. Kehasukcharoen 1 , T. Chantadansuwan 1 , B. Saejueng 1, J. Assavahanrit 1.
1Chest diseases Institute, Cardiac unit, Nontaburi, Thailand; 2Hung Vuong
Hospital, Hochiminh City, Viet Nam; 3Khon Kaen University, Faculty of Public
Health, Khon Kaen, Thailand

Purpose: Currently, PMV has been widely applied for symptomatic MS pa-
tients. Selection of patients for PMV based on mitral valve (MV) morphology
alone was not appropriate. The purpose of this study is to develop and validate
the prognostic model to predict the immediate results of percutaneous mitral
valvuloplasty (PMV) that can be used to improve the selection of candidates for
PMV in Thailand.
Methods: From December 1993 to September 2000, PMV was performed in
1,575 patients. Mean age was 40 years (SD=11) and mean MV score was 8.4
(SD=1.6). Technical failure occurred in 10 patients. Good immediate results,
defined as mitral valve area (MVA) ≥1.5 cm2 with mitral regurgitation (MR)
<3/4 Sellers’ grade after procedure, were obtained in 1,018 patients (65%).
The 1,379 effective procedures using Inoue technique were randomly allocated
into two subsets: one to derive the model and another to validate it.
Results: The prognostic model included six predictors: age, gender, previ-
ous PMV, pre-procedural MVA, pre-procedural left atrial diameter, and MV
score. The model was well calibrated (goodness-of-fit test, p-value=0.86) and
well discriminated (area under the receiver-operating characteristics [ROC]
curve=0.81). Model performance in the validating set of 459 procedures was
good (area under the ROC curve=0.80; goodness-of-fit test, p-value=0.45).
When the cut-off point of predicted probability of 0.65 was chosen, the model
had a sensitivity of 79%, a specificity of 70%, a positive predictive value of 81%,
and a negative predictive value of 66%.
Conclusions: Selection the candidates of PMV should consider the predicted
probabilities of good results obtained from the model. The prognostic model
does provide the useful information to decision making of both patients and
physicians.

P2283 Randomized comparison between Inoue balloon and
metallic commissurotome in the treatment of mitral
stenosis: immediate results, 6-month and 3-year
follow-up

E. Guerios 1, RRL. Bueno 1, DC. Nercolini 1, JCE. Tarastchuk 1 ,
PMP. Andrade 1 , ALA. Pacheco 1, AM. Faidiga 1, S. Perreto 2. 1Evangelic
Hospital of Curitiba, Haemodynamic Dept., Curitiba, Brazil; 2Hospital
Evangelico, Echocardiography, Curitiba, Brazil

Background: The long-term results of percutaneous mitral valvuloplasty
(PMV) with the Inoue balloon (IB) are well established, so as the immediate
results of the procedure using the metallic commissurotome (MC). The MC
can be reused several times after proper resterilization, decreasing the cost
of the procedure. There are no comparative data on longer outcome of both
techniques on a randomized basis.
Purpose: to describe the comparative immediate results, short- and medium-
term follow-up (FU) of PMV using either the IB or the MC technique.
Material and Methods: 50 consecutive patients (pts) with rheumatic mitral
stenosis (mitral valve area – MVA<1.5 cm2) and FC ≥2 NYHA were random-
ized to PMV using the IB (n=27, mean age=37.3±11.9 years) or the MC (n=23,
mean age=39.9±11.1 years) technique. There were no differences between
the groups regarding baseline clinical characteristics. Six months and 3 years
after the procedure, the pts were asked to return for clinical and echocardio-
graphic FU.
Results: The success rate (MVA ≥1.5 cm2 with no mitral regurgitation (MR)
>2/4 – Sellers) was 100% in the IB group and 91.3% in the MC group (p=0.15)-
2 pts in this group developed MR grade 3/4, requiring elective surgery. Two
pts in the IB group underwent late (>6 months) valve replacement because of
progressive MR. All of the procedures in the MC group were performed with
the same device. The immediate and FU results are depicted below.

IB MC p-value

Wilkins’ score/16 7.07±1.61 7.17±1.58 0.82
MVA pre (cm2) 1.11±0.19 1.09±0.17 0.40
MVA post (cm2) 2.00±0.36 2.17±0.13 0.04
MVA 6m FU (cm2) 1.98±0.38 2.06±0.27 0.22
MVA 3y FU (cm2) 1.87±0.34 1.86±0.32 0.89
Restenosis (n) 2 3 0.65

Conclusions: The MC provides greater immediate MVA than the IB after PMV,
but after 6 months and after 3 years of FU this difference is not significant
anymore. This suggests valve stretching as an important mechanism of valve
dilation with the MC. The restenosis rate with both techniques are similarly low
after 3-year FU, making the MC superior to the IB in terms of cost-effectiveness.

P2284 Early detection of complications related to heart valve
prostheses by quasi-continuous acoustic monitoring

D. Fritzsche 1, A. Brensing 2. 1Klinik für Thorax- und Kardiovaskularc, Herz-
und Diabeteszentrum Bad Oeynhaus, Bad Oeynhausen, Germany;
2Cardiosignal GmbH, Hamburg, Germany

Mechanical heart valve prosthesis still remain a risk for thrombosis. Every year
about 2 ... 6% of the mechanical heart valve bearers suffer a severe complica-
tion due to the valve’s tendency for thromb deposition. In the current prevention
plans patients consult the physician for echocardiographic valve inspections
only a few times a year, whereas a thrombus on the valve grows in about 72 h.
Therefore a thrombosis on the valve is usually not discovered and treated in an
early stadium.
We tested a method of quasi-continuous and external (non-invasive) acoustic
monitoring of the heart valve. A new monitoring device enables the heart valve
bearer to check the implant in a simple and 1 minute short procedure every
day. By analysis of the characteristic sound emission a very distinct acoustic
fingerprint of the implanted valve can be determined. The characteristics of
the acoustic fingerprint are: peaks in the acoustic spectra, energy in frequency
bands, decay times in the bands, and time separated signals in valves with
multiple leafs. For attendant examinations thrombs were simulated in a pig ex-
periment and in a water test setup.

The acoustic pattern
undergoes characteris-
tic changes during the
formation of a throm-
bosis, clearly recog-
nized by the appara-
tus. First results clearly
indicate the detection
of thrombus formation
and the feasibility of
this method. The figure
shows the record of the
acoustic energy before
and during acute valve

thrombosis. In conclusion, thromb deposition on heart valve prostheses can be
detected in an early stadium by daily acoustic self testing. Therefore almost
immediately – on demand - further diagnosis and an early treatment can set in,
and more serious and subsequent complications may be avoided.

P2285 Could statins slow the degeneration of aortic
biological prosthesis?

F. Antonini-Canterin 1 , A. Zuppiroli 2 , G. Granata 1 , E. Cervesato 1, R. Piazza 1,
D. Pavan 1, GL. Nicolosi 1. 1Ospedale Civile, Cardiologia, Pordenone, Italy;
2A.O. Careggi, Cardiologia, Firenze, Italy

Background: It has been recently suggested in retrospective studies that
statins could slow the progression of aortic valve stenosis. There is no infor-
mation in the literature about a possible effect of statins in slowing the degen-
eration of aortic biological prosthesis.
Methods: From our database 1988-2002, we retrospectively selected all pa-
tients with aortic biological prosthesis with at least 2 echocardiographic exam-
inations >6 months one apart of the other. The study population consisted
of 141 patients (85 males, 56 females; mean age 70±10 years) followed for
47±36 months (range 6-151). During the follow-up, 18 patients (13%) were
treated with statins, while 123 patients were not. At the first examination,
there were no significant differences between the two groups according to age,
sex, peak aortic velocity, degree of aortic insufficiency, left ventricular ejection
fraction, prevalence of hypertension, diabetes, smoking. Patients treated with
statins were more likely to have a history of hypercholesterolemia (p<0.01) and
proven coronary artery disease (p<0.01). The duration of follow-up was similar
in the two groups.
Results: The annual rate of progression of peak aortic velocity was lower in
statin-treated patients (0.04 m/s/y vs 0.12 m/s/y; p=0.027). A rate ≥0.2 m/s/y
was found in 29/123 of not-treated patients (24%) and in 0/18 (0%) of statin-
treated patients (p=0.046). A worsening of aortic insufficiency ≥ 1/3 degrees
was observed in 2/18 (11%) of statin-treated patients and in 43/123 (35%) of
not-treated patients (p=0.079). A severe stenosis (≥4 m/s) and/or a severe
insufficiency of the prosthesis was reached by 17/123 (14%) of not-treated pa-
tients and by 0/18 (0%) of statin treated patients (p=0.196).
Conclusion: In our study, statin-treated patients with aortic biological prosthe-
sis showed a significant lower annual rate of progression of peak aortic velocity.
There was also a trend of reduction in worsening of aortic insufficiency in the
statin group. To our knowledge this is the first demonstration of a possibile pos-
itive effect of statins in preventing the aortic biological prosthesis degeneration.
A prospective randomized controlled trial is needed to confirm this first retro-
spective observation.
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P2286 Prognostic value of brain-type natriuretic peptide in
aortic stenosis

P. Lim 1, JL. Monin 2, S. Russel 2, A. Carayon 3 , L. Hittinger 2, P. Gueret 2 .
1Henri-Mondor, Cardiology, Créteil, France; 2Henri Mondor Hospital,
Cardiology, Créteil, France; 3Pitié-Salpétrière Hospital, Biochemistry, Paris,
France

Background: B-type Natriuretic Peptide is elevated in patients with heart fail-
ure and aortic stenosis (AS).
Methods and Results: Seventy patients with severe AS and preserved left
ventricular function were prospectively followed. C terminal B-type Natriuretic
Peptide (BNP) serum level was assessed at the enrollment and was compared
to echocardiography, clinical characteristics and outcome. The study popula-
tion comprised 40 men and 30 women [mean age, 72±11 years]; mean AVA,
0.7±0.2cm2; transaortic mean pressure gradient, 51±21mmHg and left ven-
tricular fraction shortening, 39±9%. BNP values differed significantly in asymp-
tomatic patients [n = 17] compared to symptomatic patients [n=50]: 52±50
pg/ml vs 185±154 pg/ml respectively, p<0.001. Mean BNP levels were sig-
nificantly associated with NYHA functional class [p < 0.001]. BNP > 70 pg/ml
detects symptomatic patients with a sensitivity, specificity and accuracy of 83%,
82% and 83% respectively. Correlation to aortic valve area was weak but signi-
ficative (r2 = 0.16, p < 0.0001). By multivariate analysis, BNP>60 pg/ml was an
independent predictor for death or aortic valve replacement (OR 2.8, p < 0.05).
Five patients death from cardiovascular reason before surgery have a BNP >

175pg/ml including one asymptomatic patient died from a sudden death. BNP
> 175 pg/ml was the only independent predictor value for death (OR 5.8, p <

0.05). According to Kaplan-Meier analysis, survival was significantly better for
patients with a BNP below 175 pg/ml (figure).

Conclusions: BNP serum levels is helpful for the clinical evaluation of patients
with severe AS and unclear symptoms. Indication for surgery should be taken
for patients with high BNP levels considering the predictive value of this marker
for adverse cardiac events or death.Kaplan-Meier cumulates survival rates

P2287 Plasma brain natriuretic peptide: a prognostic marker
in valvular aortic stensosis?

GP. Mc Cann 1, DF. Muir 2 , PD. MacIntyre 2 , WS. Hillis 2. 1Cardiology,
Leicester, United Kingdom; 2University of Glasgow, Medicine and
Therapeutics, Glasgow, United Kingdom

Surgery in asymptomatic aortic stenosis(AS) is controversial. Recent guide-
lines from the European Cardiac Society recommend asymptomatic patients
have exercise testing at 6-12 month intervals to assess symptom genera-
tion, exercise capacity and blood pressure response. Brain natriuretic peptide
(BNP), produced by left ventricular myocardium in response to wall stress, is
elevated in AS and is a strong predictor of outcome following myocardial infarc-
tion.
Methods: 34 patients with haemodynamically significant AS and 18 controls
underwent maximal symptom limited cardiopulmonary exercise testing (Bruce
protocol) with determination of resting plasma BNP. Proven CAD, AF, COPD
and diabetes were exclusions. Patients were divided into symptomatic (Sym
n=17) and asymptomatic (Asy n=17) groups. Resting BNP was examined as a
predictor of exercise variables by univariate and multivariate analysis.
Results: see table. Symptomatic patients were older than asymptomatic and
control subjects. Sym AS was associated with reduced exercise capacity (cor-
rected for age and sex), an enhanced ventilatory (VE/VCO2) and a blunted SBP
response to exercise. BNP was increased in both AS groups compared to con-
trols. BNP was independently associated with age (r=0.51, p=0.01) and mean

BNP and exercise performance

Age AVA cm2 Ex time (% pred) Exercise VE/VCO2 SBP Ex-rest BNP (pg/ml)

Controls 50.3 (18) 1.6 (0.5) 124 (16) 28.4 (6) 64 (19) 16 (4-17)
Asy AS 47.1 (20) 0.7 (0.4) 84 (28) 29.7 (6) 37 (25) 62 (10-86)
Sym AS 67.7 (11) 0.5 (0.2) 53 (27) 34.9 (8) 19 (22) 148 (22-228)
p <0.001*** <0.001** <0.01* <0.001*** <0.001* <0.001**

Data = mean (SD), BNP=median (IQ range). *All groups different. **AS v controls. ***Sym AS
v Asy AS/controls

pressure gradient (r=0.54, p=0.05) in AS. BNP was higher in NYHA III (192.5,
27-407) v NYHA II (33.5, 16-74) and NYHA I (16, 9-36 pg/ml) p=0.009. In AS,
BNP predicted exercise capacity (r=-0.40, p=0.02) and SBP response to exer-
cise (r=-0.58, p<0.001) independent of age and stenosis severity. In controls,
BNP was not correlated with exercise performance.
Conclusion: BNP is increased in severely symptomatic AS and is an indepen-
dent predictor of exercise capacity and SBP response to exercise. Serial mon-
itoring of plasma BNP may obviate the need for repeated exercise testing and
help optimise the timing of surgery in asymptomatic aortic stenosis patients.

INFARCT AND VIABILITY IMAGING

P2288 Prediction of functional recovery in chronic
ischaemic heart disease: head-to-head comparison of
18F-fluorodeoxyglucose positron emission
tomography and contrast-enhanced magnetic
resonance imaging

HP. Kühl 1, C. Lipke 1, W. Schäfer 2, G. Krombach 3, A. Bücker 3, B. Nowak 2,
RW. Günther 3, P. Hanrath 1 . 1University Hospital, Medical Clinic I, Aachen,
Germany; 2University Hospital, Department of Nuclear Medicine, Aachen,
Germany; 3University Hospital, Department of Radiology, Aachen, Germany

Contrast-enhanced (ce) magnetic resonance imaging (MRI) is comparable with
18F-fluorodeoxyglucose positron emission tomography (PET) for the assess-
ment of myocardial viability and predicts functional recovery after revascular-
ization. A head-to-head comparison of ceMRI and PET for the prediction of
functional recovery has not yet been performed. We investigated 17 patients
(65±9 years) with chronic ischemic heart disease and left ventricular dysfunc-
tion (EF 29±12%) with ceMRI (inversion-recovery gradient-echo sequence af-
ter administration of 0.2 mmol/kg gadolinium; 1.5 T, Intera, Philips, Best, The
Netherlands) and PET (ECAT, Siemens, Erlangen, Germany). Cine MRI (true-
Fisp) was performed at baseline and at 6 month follow-up. 13 patients received
myocardial revascularization (PTCA in 10, CABG in 3) and 4 patients were
managed medically. Data were analyzed using the 17-segment model as pro-
posed by the Amercian Heart Association. The segmental extent of hyperen-
hancement was quantified with ceMRI. A threshold of 50% hyperenhancement
was set as cutoff for viability. This threshold was derived from a previous study
directly comparing ceMRI and PET for myocardial viability assessment. Wall
motion was assessed qualitatively using a 5-point scale (normal to dyskinesia).
Results: In the patients who underwent revascularization EF improved from
33±11% to 42±9% (p<0.001) and mean wall motion score of severely dysfunc-
tional segments improved from 3.5±0.6 to 1.6±0.5 (p<0.001). Improved dys-
functional segments showed less hyperenhancement (16±23% vs. 61±30%;
p<0.001) and higher FDG uptake (82±21% vs. 59±19%; p<0.001) compared
to dysfunctional segments without improvement. Wall motion at follow-up was
related to the amount of hyperenhancement by ceMRI (r=0.74; p<0.001) and
FDG uptake by PET (r=0.48; p<0.001). Accuracy for the prediction of func-
tional improvement was 82% with ceMRI and 75% with PET. In the medically
treated patients EF (17±8% vs. 18±6%; p=ns) and mean wall motion score
of severely dysfunctional segments (3.6±0.5 vs. 3.5±0.6; p=ns) did not im-
prove. Functional improvement at follow-up was only observed in a minority of
segments assessed viable by ceMRI (14%) and PET (18%) while none of the
segments scored non-viable improved.
Conclusions: Recovery of segmental function is closely related to the amount
of scar by ceMRI. CeMRI is comparable to PET for the prediction of functional
recovery after myocardial revascularization and may be an alternative method
for the assessment of myocardial viabilty.
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P2289 Quantification of myocardial infarct size: comparison
of contrast-enhanced magnetic resonance imaging
and cardiac enzyme indices

C. Schlundt, J. Von Erffa, S. Achenbach, D. Ropers, R. Maeffert, J. Ludwig,
W.G. Daniel, M. Regenfus. Friedrich-Alexander-Universität, Internal Medicine,
Erlangen, Germany

Introduction Prognosis of patients with acute myocardial infarction depends
on the mass of infarcted tissue and remaining left ventricular function. Contrast-
enhanced magnetic resonance imaging (ceMRI) allows direct visualization and
quantification of myocardial necrosis. For evaluation of the extent of infarcted
myocardium, we compared enzyme indices of reperfused and non-reperfused
myocardial infarctions (MI) to the MRI measurements of infarct size.
Methods 50 patients (74% male, mean age: 62.5 ±11y) who suffered a first
acute myocardial infarction underwent contrast-enhanced MRI on a 1.5 T scan-
ner (SONATA, Siemens) within 7 days of MI. In 34 patients, reperfusion had
been achieved by acute percutaneous coronary intervention. Acquisition of
short axis slices without inter-slice gap was performed before and 10 min-
utes after injection of Gd-DPTA (MAGNEVIST, Schering) (0,1mmol/kg) with
an inversion recovery TurboFLASH sequence (TE 4.0ms, TR 8.0ms, flip angle
20°) in multiple breath-holds. The pattern of hyperenhancement representing
MI was quantified by planimetry and consequently the mass of infarcted tis-
sue and its percentage of left ventricular mass were calculated. Based on se-
rial measurements of creatin kinase-myocardial band (CKMB) and troponin I
(TnI) every 6 hours from onset of MI to normalization of cardiac enzymes, peak
values and area under the curve (AUC) were determined. Simple regression
analysis was performed for comparison of MRI data and enzyme indices.
Results In patients with reperfusion therapy, AUC of CKMB (r=0.84, p<0.01)
and TnI (r=0.8, p<0.01) correlated closely to the mass of infarcted myocardium.
Correlation for peak CKMB (r=0.86, p<0.01) and peak TnI (r=0.79, p<0.01) to
infarct size were comparable. In patients who were not treated with acute revas-
cularisation, peak values showed closer correlation (r=0.6, p<0.01 for CKMB
and r=0.52, p<0.01 for TnI) to infarct size than AUC measurements (r=0.5,
p<0.01 for CKMB and r=0.4, p<0.01 for TnI), but the overall relationship was
poorer.
Conclusion AUC measurements and peak values of CKMB and TnI correlate
closely to the mass of infarcted myocardium as assessed by ceMRI, especially
in patients with reperfusion therapy.
In patients without acute reperfusion therapy, AUC measurements and peak
values of CKMB and TnI show poor correlation to infarct size.

P2290 Assessment of myocardial perfusion pattern using
electrocardiogram-gated multislice computed
tomography after acute myocardial infarction: a
comparative study with rest electrocardiogram-gated
single-photon emission computed tomography

G. Dambrin, M. Wartski, N. Hammoudi, C. Caussin, S. Ghostine, C. Angel,
B. Lancelin, JF. Paul. Centre chirurgical Marie Lannelongue, Hauts de Seine,
Le Plessis Robinson, France

Purpose: After myocardial infarction (MI), two phases contrast enhancement
ECG-Gated Multislice Computed Tomography (MSCT) demonstrates early hy-
poenhancement on the first iodine enhanced acquisition and late hyperen-
hancement on the delayed acquisition. We planned a systematic study, after
early effective reperfusion of acute ST-elevation MI, comparing the results of
MSCT with myocardial perfusion imaging using ECG-gated sestamibi SPECT
performed within 3 days after MI.
Methods: 15 consecutive patients admitted for a first ST-elevation acute MI,
who benefit of early (< 12 hours) effective reperfusion underwent MSCT and
ECG-gated SPECT. All the patients had coronaroangiography at admission, as-
sessing patency of the infarcted related artery. SPECT analysis was performed
using a 17 segments model to determine the size of the perfusion defect (PD).
During ECG-Gated MSCT, a first enhanced iodine acquisition was followed by a
delayed acquisition 5 minutes later. Using the same 17 segments model, each
segment was classified as normal, hypoenhanced, or hyperenhanced compare
to remote non infarcted myocardium for the two acquisitions. For each patient,
extent of early defect (ED) and late hyperenhancement (LE) was calculated as
number of segments and compared to the results of SPECT analysis.
Results: Topography of MI was anterior (9), or inferior (6) with a mean peak
elevation of CK of 1837 ± 965 ui/l. Mean LVEF was 44 ± 6%. A total of 255
segments were analysed by SPECT and MSCT for the 15 pts. Gated SPECT
showed a perfusion defect of a mean of 5.5 segments (range 2 to 11) per pts.
During the first MSCT acquisition, all the pts had an early defect, at least of the
subendocardial half of the left ventricle wall in the infarcted area. Mean extent
of ED per patient was 6 segments (range 1 to 11). In 13 of 15 pts (86.6%)
all the segments with PD were correctly identified by an ED. In 2 pts, ED was
smaller than PD (ED= 1 vs 2, and 2 vs 4 PD segments). All the patient had a
delayed myocardial hyperenhancement. LE was transmural or surrounded ar-
eas of subendocardial persistent hypodensity. LE was larger than the perfusion
defect on SPECT in 13 of 15 pts (mean excess of 3.2 segments, range 1 to 6).

Conclusions: After reperfused myocardial infarction, MSCT first enhanced io-
dine acquisition demonstrates an hypoenhancement in the infarcted region well
correlated with the perfusion defect determined by ECG-gated SPECT. The
meaning of the delayed hyperehancement remains to be determined. ECG-
gated MSCT could be a usefull tool to assess myocardial lesion in this setting.

P2291 Diagnostic value of adenosine stress magnetic
resonance imaging in comparison to 201Tl
single-photon emission computed tomography
myocardial scintigraphy and coronary angiography
for detection of coronary artery disease and
myocardial scar tissue

T. Dill 1, O. Ekinci 1, M. Weber 1, J. Hansel 1 , M. Rau 1, K.D. Mueller 2 ,
C.W. Hamm 1. 1Kerckhoff-Klinik, Kardiologie, Bad Nauheim, Germany;
2Kerckhoff-Klinik, Radiologie, Bad Nauheim, Germany

Contrast enhanced magnetic resonance imaging of myocardial perfusion dur-
ing adenosine infusion (stress MRI) is a new technique for detection of myocar-
dial ischemia in coronary artery disease (CAD).
In this study, the diagnostic value of this method for detecting hemodynami-
cally relevant coronary artery stenoses myocardial scar tissue was assessed
and compared to 201-Tl-SPECT myocardial scintigraphy (SPECT) and x-ray
coronary angiography findings.
Methods: 40 consecutive patients (pts.) (63±9y, 29 male) with suspicion of
CAD underwent adenosine stress MRI (Siemens Sonata , 1.5 T), SPECT and
x-ray angiography on the following day.
MRI: After bolus injection of 0.1 mmol/kg bw Gd-DTPA (Magnevist , Scher-
ing), ECG gated dynamic acqusition of 60x3 short axis images was done at
rest and during 6 minutes of adenosine injection (140 µg/kg bw). For detection
of myocardial scar tissue (delayed enhancement) an inversion recovery TSE
sequence was used. Myocardial segments on stress MRI and SPECT images
were assigned to corresponding coronary arteries. Results were compared to
angiography findings.
Results: Angiography revealed relevant stenosis in 52 vessels of 27/39 pts.
(69.2%). Hypoperfusion was detected during adenosine infusion in 26/39
pts (61.5%) in stress MRI and 26/38 (68.4%) in SPECT. The sensitivity
of stress MRI was 85.2% (SPECT: 84%), the specificity 95.8% (SPECT:
84%). Correlation analysis: Stress MRI/angiography: r=0.729, p<0.001;
SPECT/angiography: r=0.507, p=0.001; stress MRI/SPECT r=0.486, p=0.002.
Myocardial scar tissue was detected by SPECT in 11/40 pts (27.5%) compared
with 19/40 pts (47.5%) by MRI. 10/11 scar tissue findings in SPECT were re-
producible by MRI.
Conclusion: Adenosine stress MRI and SPECT scintigraphy show compara-
ble sensitivity. However, stress MRI has significantly higher specificity (96%)
in comparison to SPECT (84%). There is better correlation between stress
MRI results and angiography findings than between SPECT and angiography.
Adenosine stress MRI has higher diagnostic value for detection of coronary
stenoses and myocardial scar tissue than SPECT.
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P2292 Implications of coronary microcirculation and
myocardial viability on post-infarction left-ventricular
remodelling and systolic function recovery in patients
with an open infarct-related artery

V. Bodí 1, J. Sanchis 1, MP. López-Lereu 2 , A. Llácer 1, M. Pellicer 1,
V. Bertomeu 1, J. Núñez 1, FJ. Chorro 1. 1Servei de Cardiología 2Magnetic
Resonance Imaging, València, Hospital Clínic i Universitari, Spain

Purpose: In patients with a first myocardial infarction (MI) and a patent infarct-
related artery (IRA) we analysed by means of angiography, intracoronary my-
ocardial contrast echocardiography (MCE) and magnetic resonance imaging
(MRI) the role of coronary microcirculation and myocardial viability in early
and late ventricular dilation and in late regional systolic function. We aimed
to compare all the perfusion indexes with MCE. Methods: Twenty-six consec-
utive patients with a first ST-elevation MI were studied. A patent IRA (TIMI 2
or 3. Stent in 18 cases) was achieved in all patients at the end of the car-
diac catheterization performed at the first week (1w; median 5 days post-MI).
Blush grade (0-3) and TIMI grade (2 or 3) were quantified. By means of in-
tracoronary MCE, the mean perfusion score (MCE-perf) of the infarcted area
(0=no reflow; 0.5=patchy; 1=normal) was calculated. By means of MRI (me-
dian 7 days post-MI) end-diastolic volume (EDV: ml/m2; Simpson’s method),
wall motion of the infarcted area at baseline (WM: mean % thickening) and af-
ter low-dose dobutamine (WM-dob: %), mean thickness (mm), mean perfusion
score (MRI-perf; early enhancement) and mean transmurality (MRI-trans; late
enhancement: %) were determined. At the sixth month (6m) all the explorations
were repeated in the first 13 patients (all of them with a patent IRA). Results: At
1w, EDV was related to WM (r=-.52 p=.008), WM-dob (r=-.56 p=.004) and MRI-
perf (r=-.62 p=.001). At 6m, EDV was related to MCE-perf 1w (r=-.68 p=.001)
and MRI-thickness 1w (r=-.59 p=.03). At 6m, WM was related to WM 1w (r=.67
p=.01), WM-dob 1w (r=.74 p=.006), MRI-perf 1w (r=.61 p=.03) and MRI-trans
1w (r=-.85 p<.0001). In the multivariate analysis the independent predictor of
EDV at 1w was MRI-perf (p=.001), the independent predictor of EDV at 6m
was MCE-perf (p=.003) and the independent predictor of WM at 6m was MRI-
trans (p=.001). As a whole 39 studies of perfusion (26 at 1w and 13 at 6m)
were performed. Blush 3 had a sensitivity (Se)=77% and a specificity (Sp)=53%
(kappa=.31 p=.1), TIMI 3 had a Se=100% and a Sp=35% (kappa=.38 p=.01)
and MRI-perf=1 had a Se=70% and a Sp=77% (kappa=.46 p=.01) to predict
normal perfusion (MCE-perf=1; 56% of cases). Conclusion: In patients with
a first MI and a patent IRA, a preserved coronary microcirculation is neces-
sary to prevent remodelling while a lesser transmural necrosis analysed by
MRI seems to be the best index to predict late regional systolic function. TIMI
3 is indispensable (but not guarantees) normal perfusion. MRI-perf shows the
best agreement with perfusion analysed by MCE.

P2293 Comparison of contrast-enhanced magnetic
resonance imaging and 201Tl single-photon emission
computed tomography to predict reversibility of
left-ventricular dysfunction

M. Regenfus 1, C. Schlundt 1, J. Von Erffa 1, R. Krähner 1 , M. Schmidt 2,
N. Oesingmann 2 , G. Platsch 3, WG. Daniel 1. 1FAU Erlangen-Nürnberg,
Medical Clinic II, Erlangen; 2Siemens, Medical Solutions, Erlangen; 4FAU
Erlangen-Nürnberg, Nuclear Medicine, Erlangen, Germany

Introduction: Contrast-enhanced (ce) magnetic resonance imaging (MRI) has
been shown to accurately assess myocardial viability. Comparative data to nu-
clear cardiology techniques as 201-Thallium (TI) single photon emission com-
puted tomography (SPECT) is scarce. We compared ce MRI and TI SPECT
to assess reversibility of left ventricular (LV) dysfunction. Methods: 42 pa-
tients (pts) with LV dysfunction (EF 34±9%) were examined on a 1.5T scan-
ner (SONATA, Siemens). Functional cine studies (TrueFISP) and ce images
(inversion recovery Turbo FLASH) 10 min after injection of 0.1 mmol/kg Gd-
DTPA (Magnevist, Schering) were acquired. Rest-redistribution SPECT was
performed according to standard protocols. 21 pts had suffered acute myocar-
dial infarction (MI) and were examined with follow-up cine MRI studies 9 months
after MI. The other 21 patients showed chronic LV dysfunction and were repeat-
edly examined with cine MRI 9 months after revascularization. A 17-segment
model of corresponding basal, midventricular and apical slices was analysed
independently for ce MRI and SPECT. Segmental hyperenhancement (HE) for
MRI and tracer uptake for SPECT were quantified. For MRI, segments were
considered to be viable if showing < 50% HE, for SPECT, if showing > 60%
of TI-201 uptake. Functional recovery in the follow-up MRI was correlated with
prediction of viability by both imaging modalities. Results: In patients with acute
MI, 68 of 135 dysfunctional segments showed improved wall motion with follow-
up MRI. In these patients, ce MRI showed a sensitivity (sens) of 98% and a
specificity (spec) of 76% to detect viable myocardium, whereas SPECT a sens
of 79% and a spec of 69%. In patients with chronic LV dysfunction, 57 of 105
dysfunctional segments improved after revascularization. In these patients, ce
MRI exhibited 95% sens and 79% spec for detection of viable myocardium as
compared to 84% sens and 56% spec for SPECT. Conclusions: Ce MRI com-
pares favorably to TI-201 SPECT for prediction of functional recovery of dys-
functional myocardium in the setting of acute and chronic myocardial ischemia.

P2294 Cardiac magnetic resonance imaging has a
prognostic value of after acute myocardial infarction

O. Grebe, N. Merkle, S.M. Waldenmaier, H.A. Kestler, J. Wöhrle, M. Höher,
V. Hombach. University of Ulm, Internal Medicine II, Ulm, Germany

Cardiac magnetic resonance imaging (MRI) provides comprehensive tools for
the evaluation of the post infarction patient, up to now not available in a single
examination. Purpose of the study was to evaluate the prognostic impact of
functional and morphological MRI parameters.
Methods: 45 patients (age 57±13y) were examined by MRI (Philips 1.5T Intera
CV) 2 to 10 days and 9 months after acute myocardial infarction (MI). Cine se-
quences with short and long axis analysis, rest perfusion and late enhancement
sequences were performed and analyzed, both quantitatively and qualitatively.
In 78% primary PTCA was performed. 47% of the patients had 1-vessel, 33%
2-vessel, and 13% a 3-vessel-disease.
Results: Immediately after MI left ventricular function was normal in 56%, at
follow-up in 73% of the patients. Mean infarct size comprised 11.6% (1-34%)
of the left ventricular wall mass. Right ventricular involvement defined as wall
motion abnormality was visible in 40% of the patients, right ventricular late en-
hancement was found in 22%, which had only minor implications on global right
ventricular function. A left ventricular thrombus was found in 1 patient (2%). A
local pericardial effusion was present in 56%, 4% percent had a circular effu-
sion without hemodynamic relevance. A pericardial enhancement (in the sense
of pericarditis) was found in 40% (38% locally, 2% circular). All patients showed
late enhancement of the infarct region acutely and at follow-up. Papillary mus-
cle infarction was evident in 26% of the cases. Microvascular obstruction (MO)
was present in 45% of the patients and significantly correlated to a larger infarct
size (acutely, p<0.01 and at follow-up, p=0.02). Patients with MO had a signifi-
cantly higher enddiastolic volume at follow-up (p<0.04), and only 61% of these
patients had a normal ventricular function as compared to 87% without MO.
Infarct size significantly correlated with left ventricular ejection fraction at follow
up (r=-0.6, p<0.05). During 9 months follow-up mean infarct size decreased
from 12% to 8% (p<0.01), even more pronounced in patients with MO.
Conclusion: Combined MRI analysis of infarct size, hypoperfused myocardium
and left and right ventricular function gives precise prognostic information about
myocardial recovery after acute myocardial infarction. MRI allows the exact
quantification of myocardial infarction and provides new insights in its patho-
physiology. Pericarditis and minor right ventricular involvement goes more fre-
quent with myocardial infarction than clinically observed.

P2295 Contrast-enhanced magnetic resonance imaging and
201Tl single-photon emission computed tomography
for assessment of presence, location and extent of
myocardial infarction in patients with left-ventricular
dysfunction

M. Regenfus 1, C. Schlundt 1, J. Von Erffa 1, R. Krähner 1 , M. Schmidt 2,
N. Oesingmann 2 , G. Platsch 3, WG. Daniel 1. 1FAU Erlangen-Nürnberg,
Medical Clinic II, Erlangen; 3Siemens, Medical Solutions, Erlangen; 4FAU
Erlangen-Nürnberg, Nuclear Medicine, Erlangen, Germany

Introduction: Close correlation of contrast-enhanced (ce) magnetic resonance
imaging (MRI) and positron emission tomography for assessment of scar tissue
has been shown recently. We compared ce MRI and 201-Thallium (TI) single
photon emission computed tomography (SPECT) concerning presence, loca-
tion and extent of myocardial infarction (MI) in patients with left ventricular (LV)
dysfunction.
Methods: 54 patients (pts) with LV dysfunction (EF 39±15%) who had suf-
fered MI (26 chronic MI, 28 within 7 days of acute MI) were examined on a
1.5T scanner (SONATA, Siemens). Ce images were acquired 10 min after in-
travenous injection of 0.1 mmol/kg Gd-DTPA (Magnevist, Schering) using an in-
version recovery Turbo FLASH sequence (TE 4.0ms, TR 8.0ms, flip angle 20°,
inversion time 220-300ms). Rest-redistribution SPECT was performed accord-
ing to standard protocols. A 14-segment model of corresponding basal, mid-
ventricular and apical slices was analysed independently for MRI and SPECT.
Segmental hyperenhancement (HE) for MRI and defect size for SPECT were
visually graded using a 5 point score. Moreover, transmural extent of infarction
(TEI) was quantified for MRI by planimetry.
Results: Summed SPECT defect score and summed MRI infarct score showed
close agreement for pts with chronic MI (r=0.8, p<0.0001) and acute MI (r=0.9,
p<0.0001). However, SPECT failed to detect 70 of 352 (20%) segments show-
ing particularily subendocardial HE by MRI, and, on a patient basis, missed 6
of 54 (11%) pts with small MI, which had all been detected by MRI. Moreover,
of 163 segments assessed to have severe defects by SPECT only 83 (51%)
showed transmural HE.
Conclusions: Ce MRI and TI-201 SPECT show, in overall, close correlation
for assessment of presence, location and extent of MI both in the acute and
the chronic setting. Potential advantage of MRI is the superior spatial resolu-
tion which allows for determination of both the transmural extent of MI and the
detection of even small amounts of myocardial necrosis.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



442 Infarct and viability imaging

P2296 Usefulness of rest gated single-photon emission
computed tomography early after reperfused acute
myocardial infarction to predict delayed change of left
ventricle ejection fraction

M. Wartski, G. Dambrin, JF. Paul, A. Jegou, C. Caussin, JP. N Guyen,
S. Ghostine, B. Lancelin. Centre chirurgical Marie Lannelongue, Hauts de
Seine, Le Plessis Robinson, France

Purpose: After early reperfused acute myocardial infarction (AMI), delayed im-
provement of left ventricle ejection fraction (LVEF) occurred in some patients
and is related to stunned myocardium. We sought to determine if a score of
stunned myocardium assessed by rest gated SPECT performed within 3 days
after AMI could identify patients with delayed improvement of LVEF.
Methods: 26 consecutive pts admitted for a first AMI early reperfused (< 12
hours), underwent rest gated Sestamibi PECT within 3 days (GSS1) after AMI
and at six weeks (GSS2). Infarct size (IS) was determined on GSS1 as the
number of segments with < 40% peak activity. Using a 16 segments model, a
summed perfusion score (SPS, 4 point score) and a wall motion score (WMS,
5 point score) were calculated on GSS1 and GSS2. A score of stunned my-
ocardium (SSM) assessed as the difference between SPS and WMS was cal-
culated on GSS1. LVEF was calculated on GSS1 (LVEF1) and GSS2 (LVEF2).
Delta LVEF was calculated as (LVEF2-LVEF1)/LVEF1. LVEF improvement was
defined as Delta LVEF >5%.
Results: 26 pts (22 males),mean age 55yrs (27 to 72 yrs) with first ST-elevation
AMI were studied. AMI was anterior (12 pts) or inferior (14pts). Mean CK peak
level was 1674 ui/l (404 to 4249 ui/l). Pts were successfully revascularized by
primary stenting (20 pts), thrombolysis (3pts) or rescue angioplasty (3pts). All
the pts had a timi 3 flow in the infarcted related artery. 14 pts had a multivessel
disease. On GSS1 mean values of LVEF1, SPS, WMS, SSM and IS were 44.3
± 8.3%, 11.7 ± 5, 14.7 ± 1.3, 2.64 ± 0.4 and 3.39 ± 1.4 respectively. On
GSS2, mean values of LVEF2, SPS, WMS were 52.60 ± 7%, 7 ± 4.2 and 6.3
± 1 respectively. 16 pts (group A) had significant improvement of LVEF (delta
LVEF= 30.9 ± 19%). Group B (10 pts) had no significant change in LVEF (Delta
LVEF= - 2.5 ± 1,8%). Mean age, topography of AMI, multivessel disease, IS
and peak CK levels were not significantly different between the two groups.
SSM was correlated with Delta LVEF (r= 0.70) and was significantly higher in
group A (4.12 ± 3.9) than in group B (0 ± 2.7), p <0.005.
Conclusions: Score of stunned myocardium assessed by rest ECG-gated
SPECT early after AMI is correlated to improvement of LVEF at six weeks.
It could represent a safe and valuable tool to promptly identify patients in whom
improvement of LVEF may be expected or not.

P2297 Abnormal T1 changes in stunned myocardium
following manganese administration

S. Pujadas, GA. Krombach, M. Saeed, CB. Higgins, M. Wendland. University
of California San Francisco, Radiology, San Francisco, United States of
America

Manganese ions distributes actively into viable myocardial cells through
voltage-operated calcium channels and remain for several hours. Therefore, the
accumulation of manganese may indicate calcium channel activity. Manganese
is also observable on magnetic resonance imaging (MRI) as T1 enhancement,
providing a potential method to impart image contrast in proportion to myocar-
dial function.
Aim: The purpose of this study was to determine whether stunned myocardium
exhibits reduced manganese uptake (reduced T1 enhancement).
Materials and methods: Twenty four rats were divided into three groups and
subjected to three 10 min episodes of LAD occlusion, a single 10 min occlusion
and a control group without occlusion. Inversion-recovery echo-planar MRI was
used to measure regional R1 (1/T1) values of the heart and chamber blood
before and at 5 min intervals after administering 0.25 mmol/kg MnCl2. Delta
R1 was calculated as delta R1 = R1 postcontrast- R1 precontrast.
Results: Administration of MnCl2 caused persistent increase in R1 in normal
and stunned myocardium and transient increase in R1 of blood followed by
rapid clearance. At 30 min delta R1 of normal myocardium was significantly
(p≤0.025) greater than of stunned myocardium (2.18±0.22 vs 1.39±0.17,
2.04±0.29 vs 0.85±0.06, respectively for single and repeated ischemia), in-
dicating reduced Mn ion uptake in the stunned region. Furthermore, stunned
myocardium prepared by repeated episodes exhibited less uptake than that
prepared by single episode. Interestingly, the remote myocardium of stunned
preparations exhibited greater Mn ion uptake than normal control hearts, sug-
gesting hyperkinesis (2.29±0.19, 2.08±0.24, respectively for single and re-
peated ischemia, vs 1.57±0.20).
Conclusions: 1. These results suggest that calcium channel activity (as indi-
cated by Mn uptake) is reduced in the stunned myocardium. The reduced ac-
tivity enables Mn-enhanced visualization of the dysfunctional zone as a hypo-
enhanced zone on MRI.
2. Stunned myocardium in animals subjected to three 10 min occlusion showed
significant lower manganese uptake, suggesting a relation between calcium
influx and the severity of the ischemic insult.
3. Remote myocardium shows higher manganese uptake than normal my-
ocardium, consistent with hyperdynamic function of this region during the first
hours post-ischemic insult.

P2298 Prognostic value of rest-redistribution 201Tl
single-photon emission computed tomography in
patients with chronic coronary artery disease and
left-ventricular dysfunction

P. Perrone-Filardi 1 , L. Pace 2, S. Dellegrottaglie 1 , MP. Ponticelli 1 ,
C. Zincarelli 1, A. Maglione 1 , M. Salvatore 2, M. Chiariello 1. 1Federico II
University, Cardiology, Naples, Italy; 2Federico II University, Nuclear Medicine
Dept., Naples, Italy

Background 201Tl stress myocardial perfusion imaging provides valuable
prognostic information in patients with chronic coronary artery disease (CAD)
and left ventricular dysfunction. In contrast, the prognostic value of rest-
redistribution 201Tl imaging has been less investigated.
Aim To evaluate the ability of rest-redistribution 201Tl SPET to predict the oc-
currence of major cardiac events in patients with chronic CAD.
Methods The occurrence of cardiac death or non-fatal myocardial infarction
was evaluated in 126 patients (114 men; mean age: 58±10) with chronic
CAD and left ventricular dysfunction (EF=39±11%). Patients underwent rest-
redistribution 201Tl SPET and were divided in a Group A (n=60), undergoing
medical therapy, and a Group B (n=66), undergoing myocardial revasculariza-
tion within 2 months from 201Tl imaging. The two Groups were comparable for
clinical variables and EF.
Results Of a total of 20 events (9 deaths and 11 myocardial infarction), regis-
tered during a mean follow-up of 30±17 months, 7 were observed in the 60 pa-
tients included in Group A (12% of patients) and 13 in the 66 patients of Group
B (20% of patients, p=n.s.). By Cox regression analysis only the presence of
≥3 severe irreversible defects at 201Tl SPET was significantly associated with
adverse outcome (c2=5.06; p=0.024). In the Group A, 4/12 (33%) patients with
≥3 severe 201Tl defects experienced a major events, compared to 3/48 (6%)
patients with <3 defects (p=0.009). In the Group B an event occurred in 2/9
(22%) patients with ≥3 defects and in 11/57 (19%) patients with <3 defects
(p=n.s.). No significant differences in the occurrence of major cardiac events
were observed between patients with ≥3 severe defects undergoing medical
therapy or revascularization.
Conclusions Using rest-redistribution 201Tl imaging the amount of necrotic
myocardium is the best scintigraphic predictor of major cardiac events in pa-
tients with chronic CAD and left ventricular dysfunction.
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IMAGING IN CORONARY ARTERY DISEASE: FROM
DIAGNOSIS TO PROGNOSIS

P2299 Safety and feasibility of high-dose
dobutamine-atropine stress cardiovascular magnetic
resonance for diagnosis of myocardial ischaemia:
experience in 1000 consecutive cases

A. Wahl 1, I. Paetsch 2, A. Gollesch 2, S. Roethemeyer 3 , R. Gebker 2, D. Foell 4,
E. Fleck 2, E. Nagel 2. 1Swiss Cardiovascular Center Bern, Cardiology, Bern,
Switzerland; 2German Heart Institute Berlin, Cardiology, Berlin, Germany;
3Heart Center Osnabrück-Bad Rothenfelde, Cardiology, Bad Rothenfelde,
Germany; 4University Hospital Freiburg, Cardiology, Freiburg, Germany

Background: High-dose dobutamine-atropine stress cardiovascular magnetic
resonance (stress-CMR) recently emerged as a highly accurate diagnostic
modality. However, no large clinical experience has been reported so far.
Methods: From July 1997 to June 2002, 1000 consecutive stress-CMR exam-
inations were performed in 960 patients (60±10 years; prior myocardial infarc-
tion 24%; prior percutaneous or surgical revascularization in 40% and 18%, re-
spectively) with suspected (n=495; 49.5%) or known (n=505; 50.5%) coronary
artery disease (CAD). Images were acquired at rest and during a standardized
high-dose dobutamine-atropine protocol in 3 short-axis, a 4- and a 2-chamber
view. A single-slice segmented gradient echo (TR/TE/flip 5.6/1.9/25), and from
2001 on, a steady state free precession technique (TR/TE/flip 3.0/1.5/55)
were used. Dobutamine was infused at doses of 10, 20, 30, and 40 µg.kg-
1.min-1, and supplemented by atropine if needed, until ≥85% of age-predicted
heart rate was reached. Stress testing was discontinued when ≥85% of age-
predicted heart rate was reached, on patient request, maximum pharmacologic
infusion, or when new or worsening wall motion abnormalities, severe angina,
dyspnea, severe increase or decrease in blood pressure, or severe arrhythmias
occurred.
Results: Stress-CMR was successfully performed in all but 4 cases (0.4%; in-
sufficient ECG-triggering). In the absence of ischemia, target heart rate was not
reached in 95 cases (9.5%), due to maximum pharmacologic infusion in sub-
maximal negative examinations in 21 cases (2.1%), and limiting side effects in
74 cases (7.4%), including severe chest pain (n=30; 3%), dyspnea (n=10; 1%),
nausea (n=4; 0.4%), urinary urgency (n=1; 0.1%), severe increase (n=5; 0.5%)
or decrease (n=3; 0.3%) in blood pressure, ventricular extrasystoly (n=8; 0.8%),
paroxysmal atrial fibrillation (n=5; 0.5%), and patient request (n=8; 0.8%). To-
tal number of side effects included one case (0.1%) of sustained and 4 cases
(0.4%) of non-sustained ventricular tachycardia, 16 cases (1.6%) of paroxys-
mal atrial fibrillation, 2 cases (0.2%) of transient second degree AV block and 31
cases (3.1%) of nausea. Image quality was non diagnostic in 6 cases (0.6%),
due to breathing or motion artifacts. Four hundred twenty pts (42%) showed a
new or worsening wall motion abnormality, while 475 (47.5%) did not.
Conclusions: High-dose stress-CMR is safe and feasible in patients with sus-
pected or known CAD. However, patients must be closely monitored, and re-
suscitation equipment and trained personnel must be available.

P2300 Myocardial perfusion imaging improves diagnosis
and risk stratification in patients with stable chest
pain

N.K. Sabharwal, A.K. Taneja, U. Raval, C. Kinsey, A. Lahiri. Northwick Park
Hospital, Cardiology, Harrow, United Kingdom

Background: Myocardial perfusion imaging (MPI) is a widely used method for
the non-invasive diagnosis of coronary artery disease (CAD) and has been
shown to be more accurate than exercise electrocardiography (ETT). However
the ETT continues to be the first line investigation in many institutions, and has
been advocated as the screening tool in specialist clinics for stable chest pain
syndromes. We hypothesised that one-stop MPI with gated technetium-99m
sestamibi would provide a definitive answer and reduce unnecessary investi-
gations.
Methods: Accordingly 503 patients with stable chest pain (mean age 60 ±
12 years, 57% males) presenting to their primary care physician, underwent
prospective randomisation to either same day ETT or same day MPI with gated
technetium 99m-sestamibi SPECT. Bayes’ theorem was used with the Diamond
and Forrester criteria to stratify patients according to likelihood of CAD. Inde-
pendent and blinded reporting was performed in the two groups. Patients were
allocated clinic follow up or further investigations to assess or confirm the diag-
nosis.
Results: The proportion of patients requiring a further test to confirm or di-
agnose CAD in the ETT arm was 74%(175/237). In the MPI arm it was
17% (45/266) (p<0.0001). In the ETT arm 120 coronary angiograms were re-
quested, on clinical grounds, for the 182 patients with an intermediate or high
post-test likelihood of CAD (69%). However only 44 coronary angiograms were
requested for the 82 MPI patients (54%) deemed to have an intermediate or
high post-test likelihood of CAD (p=0.08). The proportions of patients with nor-
mal coronaries on angiography in the ETT and in the MPI arms were 33%
(36/108) & 12% (5/42) respectively (p=0.01). Of the five MPI patients with nor-

mal coronaries, 3 had significant artefact on SPECT imaging (with significant
diagnostic uncertainty) and only 2 were false positive. The rate of referral for
revascularisation, as a proportion of the total number of angiograms performed,
was 45% and 60% for the ETT and MPI arms respectively (p=0.14).
Conclusion: MPI with gated sestamibi SPECT significantly reduced the re-
quirement for further cardiac investigations to diagnose CAD. Also, the propor-
tion of normal coronary angiograms was significantly reduced in the MPI arm.
The rate of referral for revascularisation was slightly higher in the MPI arm, due
to extra functional information. Thus a MPI strategy in patients with stable chest
pain may have significant resource implications.

P2301 Prognostic significance of fixed perfusion
abnormalities on stress 99mTc-sestamibi
single-photon emission computed tomography in
patients without known coronary artery disease

A. Elhendy 1, A. Schinkel 2, J. Bax 2, R. Van Domburg 2 , R. Valkema 2,
D. Poldermans 2 . 1University of Nebraska Medical Center, Omaha, United
States of America; 2Dijkzigt Hospital - ThoraxCenter, Cardiology Dept.,
Rotterdam, Netherlands

Background: Fixed perfusion abnormalities in patients with known coronary
artery disease (CAD) are associated with myocardial damage and adverse
outcome. However the significance of these abnormalities in patients without
known CAD is unclear. Aim of the study was to assess the prognostic sig-
nificance of fixed versus reversible perfusion abnormalities in patients without
known CAD.
Methods: We studied 327 patients (age 58 ± 11 year, 215 men), with no his-
tory of previous myocardial infarction or revascularization, who demonstrated
myocardial perfusion abnormalities on stress (exercise or dobutamine) ses-
tamibi SPECT. Follow up end points were all cause of mortality and hard car-
diac events (cardiac death and non fatal myocardial infarction).
Results: Myocardial perfusion abnormalities were reversible in 226 (69%) and
fixed in 101 (31%) patients. During a mean follow up of 7 years, 72 (22%)
patients died (cardiac death in 30) and 15 patients had non-fatal myocardial
infarction. The annual mortality rate was higher in patients with fixed than with
reversible abnormalities (4.4% vs 2.7%, p <0.01); whereas annual hard cardiac
event rate was not significantly different between both groups (2.5% vs 2%
respectively). In a multivariate analysis model, the summed stress score was
an independent predictor of hard cardiac events (risk ratio = 1.7; CI 1.3-5.4).
The presence of a fixed perfusion abnormality was independently associated
with increased risk of death after adjustment for clinical and stress test data
and the summed stress score (risk ratio = 2.5; CI 1.3-3.7).

Survival according to defect type.

Conclusion: In patients with suspected, but no prior history of CAD, fixed per-
fusion abnormalities are associated with a higher risk of death compared to
reversible perfusion abnormalities.
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P2302 Myocardial gated single-photon emission computed
tomography efficacy in patients admitted in
emergency department with acute chest pain and no
diagnostic electrocardiogram

M.L. De Rimini 1, M. Catalano 1, N. Monteforte 1 , A. Scalzone 2, R. Merenda 2 ,
M. Scherillo 3, D. Miceli 2, P. Muto 1. 1AORN Monaldi, Nuclear Medicine,
Napoli, Italy; 2AORN Monaldi, Cardiovascular Department, Napoli, Italy;
3Rummo Hospital, Interventional Cardiology, Benevento, Italy

Purpose: we prospectively evaluated the utility of 99mTc-Tetrofosmin myocar-
dial Gated-SPECT (GSPECT) in identifying patients with acute coronary syn-
dromes among those who present to emergency department with chest pain,
no diagnostic ecg and no history of CAD.
Methods: 64 patients (pts) with acute chest pain and no diagnostic ECG for
CAD underwent GSPECT in a six months period. At the time of injection: 42
pts referred chest pain and 22 pts no pain until 4-6 h. The last group underwent
stress GSPECT until 6 hours in case of no resting perfusion defects. A total
of 1280 segments (S) was evaluated in a 5 points scale (from 0: normal to
4:severe defect), with viability threshold tracer uptake as >60% of peak. LVEF
and thickening were obtained from both rest and stress Gated scan.
Results: On the basis of perfusion results we subdivided pts into two groups:
Gr.A not hospitalized (30pts) and Gr.B hospitalized (34 pts).
Gr.A pts had a mean of 1 risk factor, showed normal resting (20 pts with pain)
or rest/stress scan (10 without pain at injection), excluding CAD. No cardiac
events occurred after six months.
Gr.B pts had a mean of 2 risk factors (22 with and 12 without pain at injection).
Pts with pain showed: severe abnormal rest scan in 18 pts and low/mild rest
defects in 4 pts. All of the pts without pain showed ischemia stress induced with
normal perfusion scan at rest.
Gr.B pts underwent coronary angiography, showing: no anomalies in 4 pts with
low perfusion defects and normal GSPECT LVEF function; severe stenosis in
30 pts matching with severe perfusion defects. Ten of this last group show-
ing basal GSPECT LVEF <35% and extensive abnormal regional thickenig%,
were unresponsive to thrombolysis therapy and underwent PTCA rescue. A
four months later stress-rest GSPECT showed post-stress and basal LVEF
>50% in all of them, normal perfusion scan in 3 pts, fixed defects in 3 pts,
and partially reversible defects in the last 4 pts with post-stress abnormal seg-
mental thickening, suggesting further revascularization.
Conclusions: In emergency department, myocardial GSPECT has a high
value to detect acute coronary syndromes in patients with chest pain and no
diagnostic ECG, by assessing both perfusion and LV function and reducing in-
appropriate hospitalization. In case of CAD, it can also stratify patients at risk by
assessing severity, extension and dysfunction CAD related, better suggesting
therapy.

P2303 Coronary artery disease, the silent troublemaker in
diabetes

M.J. Zellweger 1, R. Hachamovitch 2 , X. Kang 2, S.W. Hayes 2, J.D. Friedman 2 ,
G. Germano 2 , D.S. Berman 2 . 1Basel, Switzerland; 2Cedars Sinai Medical
Center, Los Angeles, United States of America

Background: The prevalence of silent ischemia (SI)in diabetic patients (dpts)
has been reported to be as high as 65%. However, little is known about the
impact of SI on outcome in these dpts. The goal of this study was there-
fore to compare the outcome of dpts with SI, angina, and shortness of breath
(SOB=NYHA≥2).
Methods: We identified 1430 consecutive dpts without known coronary artery
disease (CAD). All dpts underwent rest Tl-201/stress Tc-99m sestamibi my-
ocardial perfusion SPECT (MPS) and were followed-up > 1 year. MPS was
interpreted using a 20 segment model to define summed stress (SSS), rest
(SRS=extent of scar) and difference score (SDS=extent of ischemia) and re-
lated to symptoms and outcome. Critical events (CE): cardiac death (CD)or
myocardial infarction (MI).
Results: During follow-up, 98 CE occurred (3.1% per year, 64 MI, 52 CD).
Dpts with SI had no significantly different outcome than dpts with angina, but
dpts with SOB had a more than 2-fold risk to suffer CE. The annual CE rates

Annual CE rates by SSS and symptoms.

for asymptomatic dpts (n=701), dpts with angina (n=605), and dpts with SOB
(n=124) were 2.2%, 3.2%, 7.8%, respectively. Furthermore, Cox proportional
hazards model identified older dpts (HR 1.04; p<0.0001), dpts with SOB (HR
2.1; p=0,005) and dpts with hypertension (HR 1.7; p=0.02) to be more likely
to have CE. In addition, MPS (SRS and SDS, HR 1.06 (p=0.006) and 1.07
(p<0.0001), respectively) yielded incremental prognostic value to prescan in-
formation. All dpts were effectively risk stratified by MPS (SSS) as shown in
figure below.
Conclusions: Dpts were effectively risk stratified by MPS regardless of their
symptomatic status and might therefore benefit from routine risk stratification
by MPS. Furthermore, SOB, but not angina was an independent predictor of
outcome.

P2304 Gated 99mTc-tetrofosmin single-photon emission
computed tomography for differentiation of
myocardial scar from attenuation artifact

S. Fleischmann, M. Namdar, P. Koepfli, PA. Kaufmann. Cardiovascular Centre,
Nuclear Cardiology University Hospital, Zurich, Switzerland

Aim: Fixed perfusion-scan defects may result from attenuation artifacts. Gated
99m-Tc-tetrofosmin SPECT may help differentiate myocardial infarction (MI)
from artifact. Fixed defects with decreased function (wall motion and thickening)
probably represent MI, whereas attenuation artifacts have normal function or
not markedly reduced function
Methods: Ungated resting and gated stress 99m-Tc-tetrofosmin SPECT was
performed in 153 consecutive patients referred for evaluation of coronary dis-
ease. From resting and summed gated stress images, 107 patients (70%) were
identified with isolated fixed defects. Function of the defects was assessed sub-
jectively from gated stress images and results were correlated with clinical (his-
tory and/or ECG Q-waves) evidence of MI.
Results: Of 62 patients with fixed defects and clinical MI, 60 (97%) had ab-
normal defect function. Of 45 patients with fixed defects but no clinical MI, 16
(36%) had decreased function of the defect, possibly indicating silent MI. In
29 of the 45 patients (64%) with no clinical MI, defect function was normal.
Because most (90%) of fixed defects with normal systolic function occurred in
men with inferior fixed defects (86%) or women with anterior fixed defects (3%),
these were most likely attenuation artifacts. By reclassifying patients with fixed
defects and normal function as normal, patients with unexplained fixed defects
(no clinical MI) decreased from 29% to 10%.
Conclusions: Gating provides a considerable added value to 99m-Tc-
tetrofosimn SPECT in characterizing fixed defects and potentially improving
test specificity.

P2305 Usefulness of non-invasive multislice computed
tomography coronary angiography as first-line
imaging technique in patients with chest pain: initial
clinical experience

T. Beck 1, A. Kuettner 2 , AF. Kopp 2, C. Herdeg 1, T. Trabold 2, M. Heuschmid 2,
T. Athanasiou 1 , S. Schroeder 1. 1Uni Tuebingen, Cardiology, Tuebingen,
Germany; 2Diagnostic Radiology, Uni Tuebingen, Tuebingen, Germany

Objective: Aim was to investigate the usefulness of Multi-Slice Detector Com-
puted Tomography coronary angiography (MS-CTA) as first-line imaging tech-
nique in patients (pts) with known or suspected coronary artery disease (CAD)
and low to intermediate probability of a severe coronary lesion.
Background: Comparative studies with invasive coronary angiography (ICA)
indicated a good sensitivity and specificity in non-invasive detection of CAD.
We report on our initial clinical experience using MS-CTA without compelled
ICA.
Methods: 136 pts with chest pain underwent MS-CTA on an outpatient ba-
sis (age 60±10, suspicion of CAD: n=95, suspicion of restenosis: n=24, after
CABG: n=17).
Results: 8.2 ± 2.7 coronary segments could be evaluated per pt. Based on the
MSCT results, the presence of flow- limiting stenoses was excluded in n=77
(57%) pts (group I). An additional ICA was recommended in n=59 (43%) pts
(group II). A telephone interview was performed after 455 ± 166 days to eval-
uate the further clinical course. An ICA had been performed in meantime in
27/136 (20%) pts, and could be avoided in the majority of pts. Nevertheless,
58/136 (42%) pts reported on improved clinical symptoms and 42/136 (31%)
pts of better quality of life.
Conclusions: MS-CTA was found to be useful to evaluate the need and to
reduce the total number of performed ICA in pts with unclear chest pain. It
appears to be the first non-invasive modality which might be used on a clinical
routine basis in selected groups of pts.
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P2306 Can attenuation correction in myocardial
single-photon emission computed tomography
improve the diagnosis ischaemia accuracy

D. Marin 1, T. Navarro 1, I. Roldan 2, R. Couto 1, C. De Pablo 2, M. Coronado 1 ,
J. Coya 1, L. Martin Curto 1. 1Hospital General La Paz, Nuclear Medicine,
Madrid, Spain; 2Hospital General La Paz, Unidad Coronaria, Madrid, Spain

Attenuation Correction Spect has been described as a useful method to im-
prove diagnosis of myocardial ischaemia. So, the aim of this study was to know
if the currently use of attenuation correction thecnique improve our accuracy in
detecting myocardial ischaemia.
Methods: A two step study was desing: in a first step the semiquantive differ-
ences between the reports with attenuation correction (AC), and without attenu-
ation correction (NCA) were established. In a second step, findings on AC/NAC
studies and coronariographic studies findings were correleted.
83 consecutive patients p, 58 p with coronary artery disease CAD, were stud-
ied with stress/rest 99Tc Sestamibi SPECT with and without AC attenuation
and with coronariography. In the first step semiquantitative analysis in the AC
and NCA studies were performed by two advanced observers in 41 p (35
males), dividing the myocardial left ventricle into sixteen segments, correspond-
ing to LAD, RCA, and LCX territories. Statistical signification was stablished by
Wilconxon test.
Secondly, 42 patients (31 males) were evaluated with myocardial perfusion
SPECT with and without AC, and in the following days with coronariography.
The studies were considered positive for ischaemia when having two or more
reversible defects on perfussion SPECT so as signiticative stenosis in coronar-
iographic studies. Statistical analysis was only performed in the RCA territory.
Results: In the semiquantive, study statistical significance, p<0,001, was only
found in the RCA territory.
Coronariographic studies revelated 1 vessel disease, 21p (7 RCA), 2 vessels
disease, 9p (7 RCA), 3 vessels disease, 9 p, and 3p normal studies.
Comparison between Statistical analysis of the AC and NAC perfussion SPECT
findings and coronarigraphyc findings in the RCA territory were:

Sensibility NCA 56,5%/CA 69,5%
Specificity NCA 68,4%/CA 78,9%
PPV NCA 68,4%/CA 80%
NPV NCA 65,5%/CA 68%
Accuracy NCA 61,9%/CA 73,8%

Conclusions: The currently use of attenuation correction thecnique in the
perfussion imaging allows improve results in the diagnosis of myocardial is-
chaemia. This is specially true for RCA territory.

P2307 Right-ventricular ischaemia in patients with proximal
right coronary artery stenosis

G. A. Somsen, E. Fleury, E. Camenzind, P.A. Dorsaz, A. Righetti. Hopital
Cantonal de Geneve, Cardiology, Geneve, Switzerland

Introduction: In patients with coronary artery disease, myocardial perfusion
scintigraphy of the left ventricle (LV) has been shown to be of clinical and prog-
nostic value. However, feasibility and clinical value of right ventricular (RV) per-
fusion is unknown. Especially in patients with inferior LV ischemia due to proxi-
mal right coronary artery (RCA) stenosis, in whom RV ischemia can be antici-
pated. The aim of this study was to determine feasibility, reproducibility and the
value of thallium-201 (Tl) stress/rest RV scintigraphy to identify patients with
RCA stenosis proximal to the RV branches.
Methods: For reproducibility testing, 6 consecutive Tl studies were randomly
analysed 3 times by two independent observers. Twenty normals (group 1), 8
patients with proximal RCA stenosis (>70%) without inferior LV ischemia (group
2) and 13 patients with inferior LV ischemia due a single proximal RCA stenosis
(>70%) (group 3) were studied. After tomographic reconstruction, stress/rest
RV Tl uptake was expressed as a percentage of maximal septal uptake. Only
segments of the RV free wall were used to minimize the effect of septal spillover.
Results: In 53/55 (96%) subjects RV perfusion analysis was feasible (2 nor-
mal subjects could not be analysed). Segmental inter- and intra-observer vari-
ability expressed as the correlation coefficient was 0.90 (p<0.002) and 0.98
(p<0.001), respectively.
In group 3, RV Tl stress-uptake is decreased compared to group 1 and 2. In
addition, group 3 is characterized by Tl redistribution (rest-stress > 0) which
indicates RV ischemia whereas the other groups show normal Tl washout (rest-
stress < 0) (see table).

Right Ventricular Thallium uptake

Group 1 Group 2 Group 3

Stress uptake 36 ± 5* 39 ± 9* 30 ± 10
Rest uptake 35 ± 5 36 ± 10 33 ± 8
Rest-Stress uptake -1.2 ± 5* -2.9 ± 6* 2.3 ± 8

(*= p<0.05 compared to group 3)

Conclusion: Assessment of RV perfusion using Thallium-201 SPECT is fea-
sible and reproducible. RV perfusion is impaired in patients with inferior LV

ischemia due to proximal RCA stenosis compared to normal controls and pa-
tients with proximal RCA stenosis without inferior LV ischemia. Therefore, the
presence of RV ischemia enables the identification patients with inferior LV is-
chemia due to proximal RCA stenosis.

P2308 Coronary calcifications versus Framingham and
PROCAM risk assessment in patients with a first,
unheralded myocardial infarction

K. Pohle, D. Ropers, P. Geitner, C. Schlundt, M. Regenfus, M. Schmidt,
WG. Daniel, S. Achenbach. University of Erlangen-Nürnberg, Internal Med.
Dept. II, Erlangen, Germany

The purpose of this study was to investigate the relationship between the extent
of coronary calcifications (CC) quantified by electron beam tomography (EBT)
and the predicted 10-year cardiovascular event risk based on Framingham and
PROCAM risk prediction algorithms in patients with a first myocardial infarction.
Methods: In 156 patients (pts., mean age 56.7 years, 89% male), EBT was
performed within 4 weeks after unheralded, first AMI and before any coronary
intervention. CC were quantified using the "Agatston Score". Age-related cal-
cium percentiles were determined based on the "Epidemiology of Coronary
Calcification Study", Mayo Clinic, Rochester. The predicted 10-year cardiovas-
cular event risk was determined using the Framingham equation (FRA) and
PROCAM algorithm.
Results: Coronary calcifications were present in 148 pts. (95%). The mean AS
was 589±976. An AS above the 75th percentile was found in 103 pts. (66%),
an AS above the 90th percentile in 69 pts. (44%). The mean FRA risk was 14.1
± 4%. A FRA risk < 10% was found in 53 pts., 10-20% in 54 pts., and >20% in
49 pts. The mean PROCAM risk was 9.4 ± 4%, with a PROCAM risk < 10% in
62 pt, 10-20% in 53 pt, and >20% in 43 pt. Correlation between AS and FRA
(r= 0.23, p = 0.02) and between AS and PROCAM (r = 0.28, p = 0.01) was weak
but significant. In 84 pts. younger than 50 years, an Agatston Score above the
90th percentile was calculated in 44 pts. (52%), a FRA risk > 20% in 28 pts.
(33%, p<0.01) and a PROCAM risk >20% in 21 pts. (25%, p<0.01) and in 74
pts. > 50 years an Agatston Score above the 90th percentile was calculated
in 25 pts. (33%), a FRA risk > 20% in 21 pts. (28%, n.s.) and a PROCAM risk
>20% in 22 pts. (30%, n.s.).
Conclusion: In younger patients the detection of coronary calcifications was
superior to the calculation of FRA risk and PROCAM risk for the identification
of high risk for MI.

P2309 Prognostic value of stress myocardial perfusion
imaging in asymptomatic patients with mildly
impaired left-ventricular function

R. Nakazato, H. Fukuda, T. Furuhashi, T. Kunimasa, M. Moroi. Toho University
Ohashi Hospiital, 3rd Department of internal medicine, Tokyo, Japan

Background: Left ventricular ejection fraction (LVEF) is useful for predicting the
incidence of cardiac events. However, LVEF may not be suitable for predicting
the prognosis in asymptomatic patients who show mildly impaired LV function
and are suspected for coronary artery disease (CAD).
Purpose: The purpose of this study was to investigate prognostic value of
stress myocardial perfusion imaging in these patients compared with LVEF.
Methods: Consecutive patients (n=50, male/female=31/19, mean age=68, di-
abetes mellitus=17) who were suspected for CAD and underwent stress my-
ocardial perfusion imaging were followed up for 3 years. Follow-up time was
censored at the occurrence of hospitalization for congestive heart failure (CHF),
or acute coronary syndrome.
Results: During follow-up hospitalization for CHF in 7 patients, unstable angina
in 5 patients and acute myocardial infarction in 1 patient occurred. Mean LVEF
was 47.0%.Myocardial ischemia in stres perfusion images revealed in 18 pa-
tients of 50.LVEF<45% revealed in 23 patients of 50. Cox regression demon-
strated that myocardial ischemia in stress myocardial perfusion images was
better predictor of cardiac events than LVEF as shown in Table 1.

Table1

Hazard ratio 95%CI P valure

Myocardial ischemia due to myocardial perfusion images 3.550 1.036-12.169 0.044
LVEF<45% 1.474 0.450-4.834 0.522

Conclusions: In asymptomatic patients with mildly impaired LV function, my-
ocardial ischemia in stress myocardial perfusion imaging is associated with a
higher incidence of cardiac events. Stress myocardial perfusion imaging is use-
ful for predicting cardiac events in asymptomatic patients with mildly impaired
LV function.
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P2310 Higher plasma total homocysteine levels in
hypertensive subjects

N. Seshadri 1, A. W. Messerli 2 , G. L. Pearce 3, D. W. Jacobsen 2,
K. Robinson 4, D. L. Sprecher 3. 1Cleveland, United States of America;
2Cleveland Clinic Foundation, Preventive Cardiology, Cleveland, United States
of America; 3Cleveland Clinic Foundation, Preventive Cardiology, Cleveland,
United States of America; 4Wake Forest university, Cardiology,
Winston-Salem, United States of America

Introduction: Elevated levels of plasma total homocysteine (tHcy), a sulfur
containing amino acid has been shown to be toxic to the vascular smooth mus-
cle and endothelium. Hyperhomocysteinemia may potentially contribute to the
higher incidence of cardiovascular events in hypertensive patients. We sought
to determine if elevated levels of tHcy is associted with hypertension in a cohort
of patients with and without known coronary artery disease.
Methods: Between 1996 and 2002, 3767 subjects were referred to our preven-
tive cardiology clinic (median age 56 ±12 years, 1282 (32%) females, mean
systolic and diastolic blood pressures were 129±20 and 78±11 mm of Hg re-
spectively, 1958 (52%) with known coronary artery disease, 2246 (60%) on
antihypertensive therapy, 1876 (50%) on lipid lowering therapy, 721 (19%) dia-
betics and 354 (9%) smokers). tHcy levels drawn on the initial entry visit. Hy-
pertension was defined as blood pressure greater than 140/90 mm of Hg or
use of anti-hypertensive medications. A multiple logistic regression model was
used to study the association of tHcy with hypertension.
Results: There were 1901 (50%) subjects with hypertension. tHcy levels in
subjects with and without hypertension were 13.1±5.9 and 11.7±4.4 µmol/L
respectively (p<0.001)(see Table 1). After adjusting for age, gender, medica-
tions including lipid lowering and antihypertensive therapy and serum creati-
nine, hypertension remained associated with higher tHcy levels (p<0.004).

Table 1

tHcy levels in Hypertensives Normotensives P value
(in µmol/L) (in µmol/L)

Overall 13.1±5.9 11.7±4.4 <0.001
No coronary artery disease 12.3±4.9 1.1±3.8 0.001
Coronary artery disease 13.6±6.3 12.5±5.0 <0.001

Plasma Total Homocysteine levels in Hypertensive and Normotensive Sujects With and Without
Coronary Artery Disease

Conclusions: Hypertensive subjects with and without coronary artery disease
have higher tHcy levels. This may enhance the atherosclerotic risk burden
and/or promote progression of cardiovascular risk in hypertensives.

P2311 Serum homocysteine and long-term risk of
myocardial infarction and sudden death in patients
with coronary heart disease

M. Haim 1, D. Tanne 2, U. Goldbourt 3 , R. Doolman 4, S. Ben-Ami 4, S. Behar 5,
S. Behar 3. 1Rabin Medical Center, Beilinson Campus, Cardiology Dept,
Petach-Tikva, Israel; 2Sheba Medical Center, Stroke Unit, Tel-Hashomer,
Israel; 3Heart Institute, Neufeld Cardiac Research Institute, Tel Hashomer,
Israel; 4Sheba Medical Center, Chemical Pathology Laboratory, Tel-Hashomer,
Israel; 5Wolfson Medical Center, 5Institute of Physical Hygiene, Holon, Israel

Hyperhomocysteinemia is an emerging risk factor for coronary heart disease
(CHD).However, results of prospective studies are conflicting and most were
done in low-risk cohorts.
The aim of the present study was to prospectively evaluate the risk of incident
myocardial infarction and sudden cardiac death (coronary events) in associa-
tion with serum total homocysteine in patients with preexisting CHD.A nested
case-control design was used. Total homocysteine concentration was mea-
sured in baseline fasting serum samples from 128 patients with chronic CHD
enrolled in the Bezafibrate Infarction Prevention Study (n=3090). Cases were
defined as patients who developed coronary events during a mean follow-up of
6.2 years (n=69), these were matched for age and gender with controls without
subsequent cardiovascular events.
Homocysteine concentrations in the highest tertile (>15.6 µmol/L) were asso-
ciated with significantly higher odds of future coronary events compared to the
lowest tertile (OR 2.52; 95% CI, 1.10 to 6.19), and with a strong trend of in-
creased risk after adjustment for coronary risk factors (OR 2.27; 95% CI, 0.98-
6.22) and for inflammatory mediators (OR 2.30; 95% CI 0.87-5.64). Future risk
of coronary events was strongly associated with homocysteine concentration:
OR 1.28; 95% CI 1.04-1.69 per 5 µmol/L increment, and OR 3.15; 95% CI
1.36-8.51 per 1 natural log unit increment. These risk estimates remained un-
changed after adjustment for coronary risk factors and inflammatory mediators.
The association between serum homocysteine and coronary events in patients
with preexisting CHD emphasizes the important role of homocysteine level in
the prediction of recurrent coronary events in high-risk patients.

P2312 Evidence of increasing risk scores among patients
referred for coronary artery bypass surgery

P.G. Horan 1 , N. Leonard 2 , N.A. Herity 3 . 1Royal Victoria Hospital, Cardiology,
Belfast, United Kingdom; 2Belfast City Hospital, Nephrolgy, Belfast, United
Kingdom; 3Belfast City Hospital, Cardiology, Belfast, United Kingdom

Purpose: Recent advances in percutaneous coronary intervention (PCI) have
led to its greater application, including those patients with complex anatomy
and multivessel disease.This is likely to have affected the profile and complexity
of patients referred for coronary artery bypass graft surgery (CABG).
Methods: Records of all patients referred for isolated CABG from a single cen-
tre between 1997 and 2002 (n=2640) were reviewed and their demographic
profiles analysed. Additionally two cohorts of patients from 1997 (n=111) and
2002 (n=110) were identified and a complete EuroScore was calculated for
each patient and compared between groups.
Results: The median age profile of patients referred for CABG rose progres-
sively between 1997 and 2002 from 62 to 65 years.Table. "Age profile of pa-
tients. 1997 to 2002". In both 1997 and 2002 the median EuroScore of pa-
tients turned down for CABG was significantly higher than for those accepted.
(1997; 1.9 vs 3.5 and 2002; 2.5 vs 5.9). Median EuroScores of patients re-
ferred in 2002 was significantly higher than in 1997 (2.4 vs 3.4 p<0.001), this
was also the case in both accepted and rejected groups (1.9 vs 2.5 p<0.05 and
3.5 vs 5.9 p<0.001). The single greatest factor contributing to these observed
changes in risk is patient age rather than comrbidity.

Age profile of patients. 1997 to 2002

Number All patients Number (%) Accepted Accepted vs
referred referred. accepted patients. rejected

Median age (IQR) Median age (IQR) p value

1997 420 62 (55-67) 298 (71) 61 (55-66) 0.42
1998 507 62 (55-68) 368 (73) 61 (55-67) 0.76
1999 541 62 (55-69) 374 (69) 61 (55-68) 0.03
2000 468 63 (56-69) 313 (67) 62 (55-68) 0.001
2001 500 63 (57-70) 323 (65) 63 (56-69) 0.07
2002 204 65 (58-72) 137 (67) 65 (58-71) 0.23

Conclusions: This study supports observations of progressively increasing
surgical risk among patients referred for CABG. This is likely to be due in part to
advances in PCI. This has implications for service planning, resource allocation
and audit standards.

P2313 Increased left-ventricular mass, 24-hour blood
pressure and exercise blood pressure in unfit versus
fit middle-aged men and women

A. Pittaras 1, P. Kokkinos 2, A. Manolis 3, P. Narayan 2 , S. Singh 2, R. Fletcher 2,
V. Papademetriou 2 . 1Mediton Medical Center, Cardiology Dept., Athens,
Greece; 2VA & Georgetown University Medical Cen, Cardiology Dept.,
Washington DC, United States of America; 3Tzanio Hospital, Cardiology,
Piraeus, Greece

Background: Twenty-four-hour ampulatory blood pressure (ABP) is directly re-
lated to left ventricular mass (LVM). Aerobic fitness is assosiated with lower
ABP. Thus, high-fit individuals may have lower LVM when compared to those of
low fitness.
Methods: We assessed cardiac structure (Echocardiography) and fitness
(ETT-Bruce) in 480 middle-aged women (age:54±10), and 385 middle aged
men (age:52±15), to determine the assosiation between aerobic fitness, ABP,
and LVM. All were free of heart disease and antihypertensive medication. How-
ever, 45% of men and 40% of women were hypertensive. Age-adjusted groups,
Low-Fit (n=146), Moderate-Fit (n=157) and High-Fit (n=177) for women, and
Low-Fit (n=114), Moderate-Fit (n=130) and High-Fit (n=141) for men, were
formed based on exercise time to exhaustion.
Results: Significant correlations were noted between LVM index (LVMI) and
daytime ABP for women (r=0.68; p=0.00) and for men (r=0.73; p=0.00). Similar
correlations were also noted between ABP and exercise BP at 6min (7METs)
in women (r=0.80; p=0.00) and men (r=0.76; p=0.00). After adjusting for age
and resting BP, differences (p<0.001) were observed among the three fitness
groups (see table: **Differences ammong all groups; *Low-Fit vs Moderate and
High-Fit).

Fit vs unfit men and women

Women Men

Groups LVMI** Ex-SBP** Day ABP LVMI** Ex-SBP** Day ABP

Low-Fit 140 ± 32 187 ± 21 152 ± 11* 135 ± 30 184 ± 20 152 ± 16*
Mod-Fit 127 ± 32 177 ± 17 145 ± 13 125 ± 25 175 ± 17 147 ± 14
High-Fit 117 ± 27 167 ± 18 142 ± 15 117 ± 26 165 ± 17 144 ± 11

Conclusions: Aerobic fitness attenuates LVMI, ABP and exercise BP. The
strong associations between exercise SBP at 7 METs and daytime ABP sug-
gest that exercise BP at this level reflects the daytime haemodynamic load.
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P2314 Abdominal adiposity indexes and risk of coronary
heart disease in men

J. Dallongeville 1, J. Yarnell 2, M. Montaye 1 , D. Arveiler 3, J. Ferrières 4,
P. Ducimetière 5, P. Amouyel 1. 1INSERM U-508, Institut Pasteur de Lille, Lille
Cedex, France; 2Queen’s University Belfast, Department of Epidemiology and
Public, Belfast, United Kingdom; 3Hopital de la Hautepierre, Laboratoire
d’Epidémiologie, Strasbourg, France; 4Faculté de médecine Purpan, INSERM
U 518, Toulouse, France; 5Hôpital Paul Brousse, INSERM U 258, Villejuif,
France

Purpose: The predictive independent value of abdominal adiposity on coronary
heart disease (CHD) is uncertain possibly because of poor abdominal adiposity
markers. The goal of the present study was to compare abdominal adiposity
indexes as predictors of CHD in men.
Methods: This study was carried out in a cohort (PRIME Study) of 9667 men
free of CHD, aged 50-59 y at baseline and followed for 5 years. Weight, waist
and hip circumference, height were measured at baseline. Among the 9667
men, a total of 316 CHD events [myocardial infarction (MI), CHD death (COD),
unstable angina (UA) and angina (AN) pectoris] occurred during the follow-up.
Results: After adjusting for age, recruiting center, education levels, smok-
ing, physical activity and alcohol intake the relative standardized risk (RR) of
total CHD events was 1.23 [1.10-1.37] for waist circumference, 1.25 [1.12-
1.40] for waist-to-hip ratio (WHR) and 1.29 [1.16-1.44] for waist-to-height ratio
(WHG). Further adjustment for diabetes, hypertension, dyslipidemia, systolic
blood pressure, cholesterol, triglycerides and HDL-cholesterol attenuated these
associations RR: 1.02 [0.90-1.16] for waist circumference, RR: 1.10 [0.97-1.25]
for WHR and RR: 1.08 [0.95-1.218] for WHG. Altogether the results suggest a
modest relationship between abdominal adiposity, as assessed by waist girth,
waist-to-hip ratio and waist-to-height ratio. However, the later variables were
no longer related to CHD after adjustment on hypertension, dyslipidemia and
diabetes, suggesting a contribution of these factors to CHD risk in men.
Conclusion: These findings suggest that waist girth, waist-to-hip ratio and
waist-to-height ratio are not independent risk markers of CHD in men aged
50-59y.

P2315 The added value of pre-discharge dobutamine stress
echocardiography in the long-term risk stratification
of chest pain patients

AS. Glas 1, R. Bholasingh 1, PM. Van der Zee 1, JH. Cornel 2 , O. Kamp 3,
JG. Lijmer 4, PMM. Bossuyt 1 , RJ. De Winter 1. 1Academic Medical Center,
cardiology, Amsterdam, Netherlands; 2Medical Center Alkmaar, cardiology,
Alkmaar, Netherlands; 3VU academic hospital, cardiology, Amsterdam,
Netherlands; 4Utrecht Medical Center, Psychiatry, Utrecht, Netherlands

Background: Dobutamine stress echocardiography (DSE) has been proposed
as a risk stratification tool prior to discharge from the emergency room in chest
pain patients with a normal or non-diagnostic electrocardiogram. The value of
DSE may differ depending on the risk estimate of the attending physician based
on clinical judgement.
Objective: To evaluate the added value of DSE in the long-term risk assess-
ment relative to physicians’ risk estimates.
Patients and Methods: 398 consecutive patients with chest pain of less than
6 hours duration and a normal or non-diagnostic electrocardiogram were in-
cluded after ruling out acute coronary syndrome with an emergency depart-
ment rule-out protocol. On admission and at discharge the physician estimated
patient-specific probability of a cardiac event in the next 6 months (pre-test
probability). A pre-discharge DSE was performed, without disclosure of result
to the treating physician. The DSE likelihood ratios were used to transform
physician’s estimates into posttest probabilities. Pretest and posttest probabil-
ities were compared with observed event rates using calibration statistics and
receiver-operating characteristic (ROC) curves.
Results: The 6-month cardiac event rate was 7.5%. DSE likelihood ratios were
7.8 (95% CI: 4.2 to 14) for a positive and 0.63 (0.47 to 1.8) for a negative result.
Physicians’ probabilities were well calibrated. The area under the ROC curve
did not significantly improve by including the DSE results. In the intermediate
risk group with pretest probabilities between 6 and 30%, negative predictive
value of DSE was 96%.
Conclusion: Due to the overall low event rate and an undiscriminating negative
likelihood ratio, the DSE has limited additional value in the long-term risk strat-
ification of chest pain patients. However, in the intermediate risk group, DSE
has additional value. Moreover, it may be clinically relevant to rule-out cardiac
ischemia in selected patients.

P2316 Cardiovascular risk factors and 10-years probability
for cardiovascular events in HIV-infected patients

T. Neumann 1, T. Woiwod 1, M. Miller 2 , L. Volbracht 2 , N. Brockmeyer 3,
R. Erbel 1. 1University of Essen, Cardiology, Essen, Germany; 2University of
Essen, Internal Medicine, Essen, Germany; 3University of Bochum, Bochum,
Germany

Objective: Due to side effects, such as hyperlipidaemia and insulin resistance,
there is an increasing concern that antiretroviral drugs lead to an epidemic of
cardiovascular diseases in HIV-infected patients.
Design: The present study characterizes the cardiovascular risk profile of HIV-
infected individuals and the impact for cardiovascular events.
Methods: To gain insight into the risk of cardiovascular events in HIV-infected
individuals, the following risk factors were recorded in 309 HIV-infected adults:
gender, age, lipids, smoking behaviour, family history of cardiovascular events
and blood pressure. All HIV-infected patients entered the department of internal
medicine between 1997 and 2002 (HIV-acquisition: 59.2% by homosexual con-
tact, 28.5% by heterosexual contact, 9.1% by intravenous drug abuse and 3.2%
by blood transfusion). Overall 10-years probability for cardiovascular events had
been determined by the Framingham algorithm.
Results: HIV-infected patients exhibited an elevated tobacco use. 63.4% of
the HIV-infected patients were regular smoker, over 99% of them consum-
ing cigarettes. Only in 3.2% of the HIV-infected patients the daily cigarette
consumption was less than 5 cigarettes, while 12.6% smoked more than
40 cigarettes each day. Total cholesterol (5.80±0.12mmol/L vs. 5.24±0.11;
p<0.001), LDL-cholesterol (3.68±0.13mmol/L vs. 3.33±0.11; p=0.038), and
triglyceride (3.41±0.30mmol/L vs. 2.27±0.19; p=0.001) concentrations were
especially elevated in HIV-infected patients treated by highly antiretroviral drugs
(protease inhibitors). A history of hypertension was present in 10.4% of all
HIV-infected patients. The population of HIV-infected individulas presents an
increased rate of males (77.7%), owing to the rate of homosexual men.
Conclusions: Cardiovascular risk factors are increased in HIV-infected pa-
tients. The present data enforces the concerns of premature artherosclerosis
and an rising rate of cardiovascular events in HIV-infected patients. Therefore,
an increased fraction of patients with HIV-infection in cardiology has to be as-
sumed in future.

P2317 Coronary events in HIV patients. Angiographic
features. A case control study

M. Benhamou, E. Ferrari, P. Cerboni, M. Carles, M. Thiry, JP. Camous,
M. Baudouy. Hopital Pasteur, Cardiology, Nice, France

In recent years, several acute coronary events have been reported in HIV pa-
tients. We tried to analyze coronary disease in HIV patients through a case
control study.
Method: We compared all HIV patients consecutively hospitalized with a pri-
mary event acute coronary syndrome (ACS) to non HIV patients matched for
age, gender, and type of ACS. Risk factors and the coronary angiogram fea-
tures were analyzed. The analysis was conducted blind regarding the patients’
infectious status. The clinical evolution at one year is reported.
Student’s t test was used for comparison.
Results: From July 1997 to November 2002, 26 HIV patients (24 men) were
admitted with acute coronary syndrome. Mean age was 47±8 years.
Twenty-three patients had received tritherapy (n=21) or bitherapy (n=2) for an
average of 4.3 ±1.8 years. Among these patients, 12 had a treatment con-
taining a protease inhibitor. Three patients had received no anti-retroviral treat-
ment. Among the 26 HIV patients, 13 were admitted with a ST-elevation-ACS
and 13 with a non-ST-elevation-ACS. The control group consisted of 52 non
HIV patients.
Comparison of the usual risk factors shows more frequent excess weight in the
non HIV group: 7.6% vs 40%; p=0.003 but lower LDL-cholesterol: 1.27 ±0.48
vs 1.47 ±0.39; p=0.047 and a higher triglycerides level in the HIV group: 3.07
±2.28 g/l vs 1.78 ±0.77 g/l; p=0.0004.
According to the TIMI classification, type A lesions were found significantly
more often in the HIV group: 44% vs 2%; p<0.05.
Regardless of the culprit lesion, atheroma was less frequently found in the HIV
group: both on the culprit vessel (48% vs 81% in the non HIV group; p=0.007)
as in the whole coronary network (58% vs 77% in the non HIV group; p=0,09).
Seven patients in the HIV group (27%) vs 2 patients in the control group (3,8%)
were re-admitted within 9 months due to a relapsed acute coronary event
(p=0.005).
Conclusion: HIV patients presenting an ACS have a greater incidence of hy-
pertriglyceridemia and a reduced LDL-cholesterol level. From the angiographic
viewpoint, coronary events in HIV individuals occur in an angiographically
healthy coronary network relatively unaffected by atherosclerosis. Indeed, the
culprit lesion is often an isolated type A lesion which lends itself readily to revas-
cularization by PTCA.
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P2318 The characteristics, management and outcome of
patients with acute coronary syndrome hospitalized
on weekdays versus weekends. A national survey

S. Behar 1, S. Gottlieb 2, M. Green 2, H. Hammerman 2 , D. Hasdai 2, J. Leor 2,
D. Zahger 2, H. Hod 2 on behalf of The Working Group for Intensive Cardiac
Care, Israel Heart Society. 1Israel Heart Society, Neufeld Cardiac Research
Institute, Tel Hashomer, Israel; 2Working Group-Intensive Cardiac Care,
Neufeld Cardiac Research Institute, Tel Hashomer, Israel

We hypothesized that patients (pts) with acute coronary syndromes (ACS) ad-
mitted during weekends may receive less evidence-based treatment and may
have a less favorable prognosis in comparison to pts admitted during week-
days. In a 2-month national survey conducted in 2002, 2049 consecutive ACS
pts were hospitalized in all 26 CCU’s operating in Israel. Of them 528 pts (26%)
were admitted on weekends (Friday-Saturday) and the other 1521 pts were ad-
mitted on weekdays (Sunday-Thursday). Age (64 vs. 64 yrs), men (76 vs. 78%),
prior MI (28 vs. 26%) and diabetes (32 vs. 30%) were similarly distributed in
both groups. Management and prognosis of these two groups of pts were as
follows. [Weekdays vs. Weekends]. After multiple adjustment for age, sex, prior
MI, diabetes, Killip II+, ST elevation, reperfusion therapy and coronary angiog-
raphy, the OR of death among pts admitted on weekends was not different from
those admitted on weekdays (30-day OR 0.99; 95% CI 0.61-1.56;6-month OR
0.98; 95% CI 0.67-1.41).

Weekdays vs. Weekends

Weekdays Weekends
(n=1521) % (n=528) %

ST-elevation ACS 48 53*
Killip 2+ 20 23
Aspirin 92 92
Thrombolysis (pts with ST-elevation) 29 44*
Primary PCI (pts with ST-elevation) 28* 19
Ticlopidine/Clopidogrel 49 48
IIb/IIIa Antagonist 13 13
Coronary angiography 70 66
Q-wave MI 43 46
Mortality: 30-day 5.5 5.3
6-month 9.1 9.0

*p<0.05

Conclusion: In this survey conducted in all operating CCU’s in the country,
ACS pts admitted on weekends presented similar characteristics, were treated
similarly, except for primary PCI, and exhibited the same prognosis as coun-
terparts admitted during weekdays. National surveys play a major role in as-
sessing adherence to guidelines and for evaluation of ACS management in
weekdays versus weekends.

P2319 Self management of anticoagulation with the INRatio
system: agreement of self testing and central
laboratory INR measurements and concordance in
the therapeutic range after a 2-day teaching program

U. Taborski 1 , H. Voeller 2 , H. Körtke 3, C. Dovifat 2 , J. Glatz 2, J. Blunt 4,
K. Wegscheider 5 . 1Deutsche Gesellschaft für Humanplasma, Ludwigshafen,
Germany; 2Klinik am See, Cardiology, Ruedersdorf, Germany; 3Herz- und
Diabetes-Zentrum, Bad Oeynhausen, Germany; 4Hemosense, Inc., Milpitas,
United States of America; 5University, Institute of Statistics/Econometrics,
Hamburg, Germany

Self management of oral anticoagulation (OAC) decreases complication rates
and improves quality of life. Good agreement of self-determined and routinely
performed laboratory INR measurements is a precondition for successful self-
management of the OAC therapy.
Method: This three-center study compared the INR measurements of 76 newly
oral anti-coagulated patients (57,4 years, 71% male), who used the INRatio
system (Hemosense), with the INR-values determined in the central labs (CL).
After participation in a structured quality-controlled training program patients
were monitored for six weeks. Pre-defined observation times were T0 (before
training), T1, T2 (directly after each training unit), W2 (after 2nd week), W4 (af-
ter 4th week) and W6 (after 6th week). Capillary blood samples were taken by
the patients and measured with the INRatio. Simultaneously, plasma samples
were determined in the CL. One of these CL functioned additionally as a ref-
erence lab (RL) (Stago Compact/Innovin) for independent re-determination of
shock-frozen samples. Agreement was studied at any time separately accord-
ing to the method suggested by Bland/Altman. As measures of disagreement,
root mean square differences (RMSD) were calculated and visualized using
dissimilarity maps. The rates of measurements within the individual therapeutic
ranges were determined at T0, T2 and W6.
Results: Before training (T0), self-test INR values (ST) were on average. 15
units lower than RL values (p<0.001), with a decreasing trend towards less
extreme INR determinations (p<0.001). After training and six weeks later (T1,
T2, T3), the tendency towards lower values prevailed, but the trend to less ex-
treme measurements weakened. Compared to CL, on average no shifts in ST

values were observed, but there was a slight trend to more extreme values af-
ter training (p=0.012 at W6). After six weeks, 95% of the self-determined INR
values were within the range of –1.1 to +0.6 from RL and within the range of
–1.2 to+0.8 from CL. RMSDs were similar at all times, after six weeks 0.36 INR
(ST vs. RL), 0.37 (ST vs. CL) and 0.47 (CL vs. RL). The rate of INR determina-
tions within the therapeutic range improved from 31.6% (T0) over 33.8% (T2)
to 60.3% (W6), according to RL.
Conclusion: The agreement between self testing results with the INRatio
and central laboratory measurements was very good at all times. RMSDs of
less than 0.5 INR demonstrate an excellent similarity of ST results with lab
methods.
The accuracy aspect of the investigation support the use of the INRatio sys-
tem as self management device.

ENVIRONMENTAL AND LIFESTYLE DETERMINANTS OF
CARDIOVASCULAR RISK

P2320 Current smoking and development of type 2 diabetes
in patients with coronary artery disease and
decreased functional capacity

A. Tenenbaum 1, S. Behar 2, EZ. Fisman 1, V. Boyko 2, L. Mandelzweig 2 ,
M. Motro 1. 1Sheba Medical Center, Tel Hashomer, Ramat Gan, Israel;
2Neufeld Cardiac Research Institute, Ramat Gan, Israel

Purpose - The data regarding possible contribution of cigarette smoking to
development of type 2 diabetes are scarce and inconclusive. Moreover, the
possible role of smoking on the diabetes incidence in patients with coronary
artery disease (CAD) and decreased functional capacity has not been spe-
cially investigated. The present study was aimed to evaluate the association
between cigarette smoking and development of type 2 diabetes in patients with
decreased functional capacity related to CAD over a 7.7-year follow-up period.
SUBJECTS AND METHODS - The study sample comprised 630 nondiabetic
patients aged 45-74 years, with a fasting blood glucose of < 126 mg/dl and
with impaired functional capacity (New York Heart Association > or = II func-
tional class). The detection of a fasting blood glucose of > or = 126 mg/dl
during follow-up was defined as the criterion for new diabetes. The patients
were divided on two groups: 1) Non smokers (never- and past smokers pooled
together) – 552 patients; 2) Current smokers – 78 patients.
Results - Smokers were younger but they had relatively unfavorable lipid profile
(with respect to apolipoproteins A, triglyceride and HDL-cholesterol levels). No
significant differences between the groups were found for weight, body mass
index, total cholesterol and blood pressure. During the follow up, development
of new diabetes was recorded in 98 patients: in 80 (14.5%) of non smokers
and in 18 (23.1%) of smokers, p = 0.05. Among the non smokers, there were
no significant differences in the diabetic incidence between 357 never-smokers
and 195 past smokers: respectively 48 (13.4%) and 32 (16.4%), p= 0.34. In ad-
dition, all-cause mortality among the smokers (23.1%) was significantly higher
than in non smokers (12.7%), p= 0.01. Multivariate analysis identified the cur-
rent smoking as an independent predictor of increased risk of new diabetes
development with a hazard ratio of 1.94 (95% confidence interval 1.16-3.25).
Conclusion - Current smoking was associated with independent two-fold in-
creased risk for development of type 2 diabetes in patients with established
CAD and impaired functional capacity over a 6 to 9 year follow-up period.
Therefore, smoking is an additional important modifiable risk factor that could
be targeted for prevention of diabetes.
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P2321 Even a little secondhand smoke is dangerous for the
heart: the CARDIO2000 study

D.B. Panagiotakos 1, C. Pitsavos 1, C. Chrysohoou 1 , J. Skoumas 2,
I. Papaioannou 2 , P. Kokkinos 3, P. Toutouzas 1, C. Stefanadis 1. 1School of
Medici, Cardiology Clinic, 2Hippokration Hospital, University of Athens,
Athens, Greece; 3Veterans Affair Hospital, Cardiology Div., Washington, USA

Background: During the few past years special attention has been given to
the effect of secondhand smoke on human health, especially to the incidence
of lung cancer and cardiovascular disease. The purpose of this study was to
investigate the association between environmental tobacco smoke exposure (at
least 30 min/day) and the risk of developing acute coronary syndromes (ACS),
in cardiovascular disease-free individuals.
Methods: The CARDIO2000 is a case-control study, was conducted in Greece,
during 2000- 2001. Cases included 847 individuals with a first event of ACS and
1078 cardiovascular disease-free controls. Cases and controls were frequency
matched on age (within three years of age), gender and region. ACS was de-
fined as a diagnosis of first acute myocardial infarction or unstable angina. Ex-
posure to secondhand smoke was measured by self-report as follows: after the
second day of hospitalization, for the cases and at the entry for the controls
we asked them whether they are currently exposed to tobacco smoke from
other people (home or/and work) for more than 30 minutes per day. The re-
sponses were categorized into three levels: no exposure, occasional exposure
(< 3 times per week), and regular exposure. In addition we, also, asked for
how many years they have been exposed. Because these were self-reported
assessments and prone to bias, we compared these results to reports ob-
tained from subjects’ relatives or friends, using the Kendal’s tau-coefficient that
showed high agreement.
Results: Seven hundred and thirty-one (86%) of the patients and 605 (56%) of
the controls reported exposure of 30 minutes per day or more to secondhand
smoke. Among non-smokers, patients were 47% more likely to report regular
exposure to environmental smoke (OR=1.47, 95% CI: 1.26 – 1.80) compared
to controls. The risk of ACS was, also, elevated in active smokers (OR=2.83,
95% CI 2.07 – 3.31) regularly exposed to environmental smoke. Moreover, the
quantitative dose-response equation showed that the odds ratios of develop-
ing ACS are clearly described by an exponential function of years of exposure
to environmental tobacco smoke (Odds ratio = 1.0332 e0.022 x {years of ex-
posure}, R2 = 78%). That is, even a little second hand smoke (< 5 years) is
associated with 15% increase of the coronary risk.
Conclusions: Our findings support that even a short exposure to second hand
smoke increases the risk of developing acute coronary syndromes. The con-
sistency of these findings with the existing totality of evidence presented in the
literature supports the role of secondhand smoke in the etiology of ACS.

P2322 Synergistic effect of stromelysin-1 (matrix
metalloproteinase-3) promoter 5a/6a polymorphism
with smoking on the onset of young acute myocardial
infarction

PY. Liu 1, JH. Chen 1, YH. Li 1, WC. Tsai 1, TH. Chao 1, PY. Liu 2, HL. Wu 3,
GY. Shi 3. 1Cardiology, 2Inst. of Clinical Medicine, 3Dept. of Biochemistry,
National Cheng-Kung Univ. Hospital, Tainan, Taiwan

Background: Plaque rupture with thrombosis is well established as a critical
factor in the pathogenesis of acute myocardial infarction (MI). Stromelysin-
1, also called matrix metalloproteinases-3 (MMP-3), can degrade extracellu-
lar matrix and are identified extensively in human coronary atheroslcerotic
plaques, and may contribute to the weakening of the cap and subsequent rup-
ture. In this case-control study, we analyzed the distribution of 5A mutation in
the promoter region of stromelysin-1 gene and its association with the onset
of young MI group in Taiwan. Methods: We studied 150 consecutive patients
with acute MI onset at age under 45 (mean age 43.95 years; 84% men) with
MI and 150 sex- and age-matched control subjects (mean age 44.51 years) of
5A/6A mutation at stromelysin-1 promoter by using polymerase chain reaction
and direct DNA sequencing. Results: The frequency of the 5A mutation (5A/5A
+ 5A/6A genotypes) was significantly higher in the young MI than the control
group (31% vs 18%, odds ratio [OR] 2.70, 95% confidence interval [CI] 1.3 to
6.8, p=0.009). Multiple logistic regression analysis showed that the 5A allele
polymorphism was an independent risk factor (OR 2.36, 95% CI 1.2 to 5.9,
p=0.008) as were as smoking (OR 3.92, 95% CI 1.75 to 9.21, p=0.001), dia-
betes mellitus (OR 3.51, 95% CI 1.41 to 6.32, p=0.0068) and hypertension (OR
1.85, 95% CI 1.96 to 7.63, p=0.001) for the premature onset of MI. Moreover,
among patients who did not smoke, the 5A allele polymorphism was associ-
ated with an increase in the risk of young MI (OR 4.05, 95% CI 1.2 to 10.3).
Furthermore, smoking carriers of the stromelysin-1 5A allele polymorphism had
a significantly 9-fold increased risk of young MI (OR 8.55, 95% CI 2.3 to 18.3)
when compared with non-smoking non-carriers. Conclusion: There was a sig-
nificant association between the 5A/6A polymorphism in the promoter region
of stromelysin-1 gene and young MI in Taiwan. Both the 5A/6A polymorphism
of stromelysin-1 gene and smoking are independent risk factors for young MI
population. A synergistic effect between these two risk factors for the premature
onset of MI had been shown in this study.

P2323 The effect of Mediterranean diet on inflammation
markers: the ATTICA study

C. Chrysohoou 1, D. Panagiotakos 1, C. Pitsavos 1, J. Skoumas 2, P. Kokkinos 3,
A. Zeimbekis 2, P. Toutouzas 1, C. Stefanadis 1. 1University of Athens,
Cardiology Clinic, Athens, Greece; 2Hippokration Hospital, Athens, Greece;
3Georgetown University, Cardiology Clinic, Washington DC, United States of
America

Background: The beneficial role of the Mediterranean diet in cardiovascular
diseases (CVD) has been established. However, the biochemical and clinical
markers that may be affected favorably by such diet have not been evaluated.
The aim of this work is to evaluate the effect of the Mediterranean-type of diet
on inflammatory markers, like homocysteine, fibrinogen and C-reactive protein,
associated to cardiovascular risk in a cardiovascular disease free sample of
general population.
Methods: A random algorithm was developed and stratified, by sex- age; multi-
stage sampling was performed, during 2001 - 2002. In this work data from 1128
men (18-87 years old) and 1154 women (18-89 years old) were analysed. The
consumption of red meat, chicken, fishes, vegetables, legumes, pasta, salads,
cereals, diary products, sweets and fruits was investigated as an average per
week, during the past year, using a validated nutritional questionnaire, devel-
oped by the National School of Public Health. We defined subjects who adopt
this type of diet using as cut-off points the median values of the monthly food
consumption score. The plasma levels of C-reactive protein, homocysteine and
fibrinogen were measured, after 12 hours fast and without any consumption of
tea and coffee.
Results: 24% of men and 36% of women were defined closer to the Mediter-
ranean diet. Data analysis revealed that the adoption of Mediterranean diet
is associated with a significant reduction of fibrinogen (312±33 vs. 328± 31
mg/dl, P<0.05), homocysteine (12±3 vs. 14±5 mg/dl, P<0.05) and C-reactive
protein levels. Afterwards, we classified the participant into quartiles of the in-
vestigated parameters. Multivariate analysis reveled that adoption of Mediter-
ranean diet is associated with 14% lower likelihood of being in the higher quar-
tile of fibrinogen levels (odds ratio = 0.86, p < 0.01), 10% lower likelihood of
being in the higher quartile of homocysteine levels (odds ratio = 0.90, p < 0.01),
and 17% lower likelihood of being in the higher quartile of CRP levels (odds ra-
tio = 0.83, p < 0.01) as compared with participants in the lower quartiles of the
aforementioned factors.
Conclusion: The "ecological" paradox regarding low CVD mortality in Mediter-
ranean populations, as coined by Keys and his colleagues, is partially explained
by the favorable modification of several inflammation markers.

P2324 Fruit and vegetable consumption in relation to the
development of acute coronary syndromes; the
CARDIO2000 study

D.B. Panagiotakos 1, C. Pitsavos 1, C. Chrysohoou 1 , P. Kokkinos 1,
P. Zamparas 2 , S. Vellas 2, P. Toutouzas 1, C. Stefanadis 1. 1University of
Athens, School of Medici, Cardiology Clinic, Athens, Greece; 2University of
Athens, Hippokration Hospital, Athens, Greece

Background: Many constituents of fruits and vegetables may reduce the risk
for coronary heart disease (CHD), but data on the relationship between fruit
and vegetable consumption and coronary risk are sparse in the literature. In this
work, we assessed the association between fruit and vegetable consumption
and CHD risk.
Methods: CARDIO2000 is a case-control study for the primary prevention of
CHD. Stratified sampling from all Greek regions, consisted of 848 randomly
selected patients who have just entered to the cardiology clinic for first event
of acute coronary syndromes (ACS) (695 males, 58±10 and 153 females,
65±9 years old) and 1078 paired, by sex-age-region, controls selected in the
same hospitals but without any clinical suspicion of CHD. Using special food-
frequency questionnaires from the National School of Nutrition we assessed
total diet. Among others, fruit and vegetable intake was measured in weekly ba-
sis. Multiple logistic regression analysis assessed the risk of developing ACS,
by level of fruits and vegetables intake, after taking into account the effect of
several potential confounders.
Results: Three-hundred and sixty-five (43%) of the cardiac patients consumed
1.7±1 fruits/day and 722 (67%) of the controls consumed 2.8±1 fruits/day. After
adjusting for the conventional cardiovascular risk factors, those in the upper
quintile of fruit and vegetable consumption (give number of fruits/day?) had
18% lower risk for CHD (OR=0.82, 95% CI 0.71 - 0.91, P<0.01), compared
with those in the lowest quintile of intake (give # of fruits/day). A 3.4% reduction
in coronary risk (OR=0.97, 95% CI, 0.92 - 0.99, p for trend < 0.01) was noted
for each 1-piece/day increase in fruit or vegetable consumption. In particular,
green vegetable intake was associated with a 2.8% reduction on coronary risk
per item/day (OR=0.97, 95% CI 0.84-0.99, P<0.05), and vitamin C-rich fruits
with a 4.5% reduction per item/day (OR=0.95, 95% CI 0.83-0.98, P<0.01).
Conclusions: Consumption of fruits and vegetables, particularly green leafy
vegetables and, especially, vitamin C-rich fruits, have a protective effect against
coronary heart disease. The daily servings of fruit and vegetable consumption
of optimum health benefits is 3 servings/day.
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P2325 Nutrition in the low-income families: able-bodied male
population

L.M. Khuranova. Kabardino-Balkarian State University, Medical faculty,
Nalchik, Russian Federation

Socio-economic reforms, which have been going on in the recent decades in
Russia, result in a great number of poor people, cardiovascular disease (CVD)
mortality rate growth in the population. In Kabardino-Balkariya, one of Russia’s
Regions, the cardiovascular mortality rate in the able-bodied men is particu-
larly high. Therefore, an epidemiologic study of nutrition and health in the able-
bodied men has been held, in order to detect a potential relationship between
the parameters under investigation and economic position of those under ex-
amination.
Methods: 650 men of ranging incomes, aged 35 to 60, have been examined.
Two methods have been used to study nutrition: by means of interrogation on
the 24-hour nutrition, and by keeping the diary records of foods consumption in
the family of a person under examination. The WHO-developed methods have
been used to study the prevalence of the CVD basic risk factors.
Results: Level of basic foods consumption proved to be substantially depen-
dent on the incomes of those under examination (table).

Description All men Group 1* Group 2**

Protein, g/day 67.0±1.8 31.0±5.3 114.3±4.7
Animal protein, g/day 26.2±1.7 9.7±3.5 61.3±5.7
Fats, g/day 61.6±1.6 25.4±5.3 178.3±14.3
Vegetable fats, g/day 50.4±2.1 2.4±4.7 85.0±4.4
Carbohydrates, g/day 392.4±12.8 170.6±12.9 603.4±66.0
Caloric value (kcal) 2304.0±88.3 998.7±113.1 3786.2±446.5

All men (n=650);*Group 1: The lowest-income men(n=70);**Group 2: The high-income
men(n=70);Content of Nutritional Matters and Caloriae in the 24-hour Food Ration Ranging-
Incomes Men (M+m)

In the daily ration of Group 1, a substantial deficiency of all the nutrition compo-
nents needed has been detected. Nutrition in Group 2 is an excessive at each
of the indices. The highest arterial hypertension, the highest blood triglycerides
content have been found in those of low-protein content in the food ration (p <

0.01).
Conclusions: Disorders detected show, that the nutrition – health disbalance
is in relation with both the income level, and unavailability of rational nutrition
knowledge. Besides the targeted economic assistance to the poor, an educa-
tional programme for the entire population is needed, too.

P2326 Amount and type of alcohol intake in relation to
cardiovascular risk factors, dietary habits and
lifestyle in a French population of middle-aged men

V. Bataille 1, JB. Ruidavets 1, P. Amouyel 2, D. Arveiler 3, P. Ducimetière 4 ,
J. Ferrières 5. 1INSERM U558, Department of Epidemiology, Toulouse,
France; 2INSERM U508, Lille, France; 3Faculty of Medicine, Department of
Epidemiology, Strasbourg, France; 4INSERM U258, Paul Brousse Hospital,
Paris, France; 5Rangueil Hospital, Cardiology B and INSERM U558, Toulouse
cedex 9, France

Background: The protective effect of alcohol on cardiovascular risk may be
attributable to ethanol but may also differ according to specific alcohol bev-
erages. These differences however might be confounded by behavioural and
lifestyle factors. Our objective was to study the association between lifestyle,
nutritional habits (NHs) and cardiovascular risk factors (CRFs) in relation with
the amount and type of alcohol intake in a French free-living population.
Methods: A sample of 1110 men, 45-64 years, was randomly selected in three
centres: Lille, Strasbourg and Toulouse. A fasting blood sample was taken dur-
ing a medical examination and data collected on questionnaires. A day-food
diary was used to assess NHs and alcohol intake. Socio-economic status,
lifestyle, NHs and CRFs were studied in relation with the amount of alcohol
intake (five groups: abstainers, 1-19, 20-39, 40-59 and >59 g of ethanol a day);
and the type of beverage (beer drinkers (BDs): beer>70% of total alcohol, wine
(WDs): wine>70% of total alcohol and mixed (WBDs) consumption).
Results: Abstainers were 12.7%, 71% of the subjects drank between 0.1 and
59 g/d and 16.3% 60 g/d of alcohol or above. Sedentarity (p<0.01), the propor-
tion of blue collars (p<0.001) and of smokers (p<0.001) increased along with
the intake of alcohol consumption, and heavy drinkers were more likely to have
worse cardiovascular risk profiles (blood pressure, waist-to-hip ratio, glycemia,
triglycerides, total cholesterol ...) than those who drank less. Smoking was less
frequent and physical exercise more frequent in WDs than in WBDs and BDs;
and GGT level, TG level and alcohol dependence score were lower in WDs
than in WDBs and BDs. For NHs, after adjustment for age, schooling, centre,
smoking, physical exercise, body mass index and diet, energy provided by fat
(p<0.001), delicatessen (p<0.001) and meat (p<0.001) was higher and energy
from carbohydrate (p<0.001), fruit (p<0.01) and dairy products (p<0.001) was
lower in heavy drinkers than in the other groups. The contribution of vegetables,
fruit, and dairy products to energy intake was also higher in WDs than in WBDs
and BDs, however these differences disappeared after adjustment.

Conclusions: These results show that heavy drinkers have unhealthy be-
haviours and support the hypothesis that, even in France, wine drinkers have
"healthier lifestyles" which thus may account for some higher protective effect
of wine consumption.

P2327 Health-related quality of life and heart failure

A. Azevedo 1, M. Alvelos 2, RA. Rodrigues 3, E. Martins 3 , F. Friões 2,
C. Abreu-Lima 3 , P. Bettencourt 2 , H. Barros 1. 1University of Porto Medical
School, Hygiene and Epidemiology, Porto, Portugal; 2Hospital de S. João,
Medicine B, Porto, Portugal; 3Hospital de S.João, Cardiology, Porto, Portugal

Purpose: Besides its high fatality, symptomatic heart failure (HF) is associated
with poorer quality of life. The aim of this study was to assess quality of life
in the different stages of the continuous pathway that leads through high-risk,
asymptomatic cardiac dysfunction to clinically overt HF.
Methods: We studied 430 adults aged 45 years or older, randomly selected
from the community-dwellers of Porto. Data were collected by questionnaire,
physical examination, ECG and echocardiography (M-mode, 2D). Quality of life
was assessed by the Short Form 36 (SF-36) which has been previously vali-
dated in the Portuguese population and evaluates eight dimensions on a scale
where higher scores represent better quality of life. Participants were classified
according to the stages defined by the ACC/AHA: A=high risk, B=asymptomatic
cardiac strutural changes, C=clinical HF, D=very severe HF.
Results: Table 1 represents means (adjusted for age, gender and education
by analysis of covariance) of the score obtained in the eight dimensions as-
sessed by the SF-36 across stages of the ACC/AHA classification. All dimen-
sions worsen progressively and significantly across the stages, with the poorest
quality of life registered in HF patients for all dimensions.

Table 1

Normal (n=145) A (n=162) B (n=94) C (n=29)

Physical functioning 72 69 68 60
Role limitaions (physical problems) 79 72 66 51
Pain 71 60 61 55
Social functioning 82 74 74 63
Mental health 69 63 62 56
Role limitations (emotional) 79 72 71 52
Vitality 62 53 56 46
General health perceptions 58 52 51 50

Means of SF-36 scores adjusted for age, gender and education, according to ACC/AHA stages

Conclusion: Quality-of-life is significantly impaired in HF patients and worsens
progressively as the risk increases even before clinically overt HF is present.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



Environmental and lifestyle determinants of cardiovascular risk / Cardiovascular disease in the elderly 451

P2328 Prevalence and clinical correlates of depressive
symptoms in a large cohort of elderly heart failure
patients

G. Pulignano 1, D. Del Sindaco 2, L. Tavazzi 2, G. Cacciatore 2 , A. Di Lenarda 2 ,
F. Naccarella 2, A. Boccanelli 2 , C. Opasich 2. 1Rome, Italy; 2ANMCO
Research Center, Florence, Italy

Aim: Depression is a relatively common condition among pts with heart failure
(HF) and is associated with poor quality of life and outcome. Aim of the study
was to assess the prevalence and correlates of depressive symptoms in a large
cohort of elderly HF patients using comprehensive multimensional assessment
instruments.
Methods: . A group of 1020 outpatients aged >70 yrs (76±4.8, range 70-93,
Males 62%) with stable HF were prospectively studied. Depressive symptoms
were assessed by means of the 15-item Geriatric Depression Scale (GDS).
We defined clinically relevant a score≥6. Emotional status was also assessed
by means of the Emotional Dimension score of the Minnesota LHFQ (MED).
Cognitive status and functional capability in activities of daily living (ADL) were
assessed by means of Folstein Mini Mental State Examination (MMSE) and a
modified 14-item ADL scale. One-year follow-up is ongoing.
Results: 53% of pts were in NYHA III-IV, 26% had diabetes, 63% hypertension,
40% cognitive impairment (MMSE <24). Etiology was 50% ischemic. Charlson
index >2 was present in 54.9% and disability (ADL score <11)in 39.8%.
A GDS≥6 was present in 48% of pts. Depressive symptoms were classified
as mild: GDS 6-7: 15%; moderate GDS 8-10: 19.2%; severe:GDS>11: 13.2%.
Mean MED was 7.2+5.9.
The variables significantly associated to GDS≥6 were: female gender, age,
NYHA III-IV class, Charlson index ≥2, cognitive impairment, disability (ADL
score <11), education <5 yrs, not married, low income. Prevalence of GDS≥6
ranged from 34.5% among NYHA class II pts to 67% among pts with class
IV (p<0.0001).GDS score significantly correlated with all MLHF scores (total,
physical and emotional dimensions) (p<0.0001).
At multivariate analysis, disability (OR 2.189, 95%CI 1.589-
3.016, p<0.0001),low income (OR 3.283, 95%CI 1.836-5.870, p<0.0001), ad-
vanced NYHA class (OR 1.815, 95%CI 1.351-2.438, p<0.0001), cognitive im-
pairment (OR 1.762, 95%CI 1.299-2.390, p=0.0003), not married (OR 1.405,
95%CI 1.018-1.939, p=0.038) and female gender (OR 1.468, 95%CI 1.058-
2.038, p=0.021) were independently associated to depressive symptoms.
Conclusions: This study suggests that: 1) depressive symptoms are common
in elderly HF pts and are associated to disability, severity of HF, cognitive im-
pairment, socio-economic factors and female gender; 2) the 15-item GDS scale
provides a simple means of identifying depressive elderly HF pts who are in
need of special interventions.

P2329 Quality of life tools predict symptom severity in
survivors of a myocardial infarction

M. Melville 1, M. Asadi-Lari 1 , N. Brown 1, T. Young 2, D. Gray 1, JR. Hampton 1.
1Queen’s Medical Centre, Cardiovascular Medicine, Nottingham, United
Kingdom; 2Brunel University, Health Economy Research Group, Uxbridge,
United Kingdom

Objectives: To establish whether the physical and mental component scores
(PCS and MCS) of the Short Form 12 (SF-12) quality of life (QOL) question-
naire are as reliable and sensitive as those of the Short Form 36 (SF-36) in
distinguishing the severity of symptoms of myocardial ischaemia.
Method: Postal questionnaire survey of 476 four-year survivors of a myocar-
dial infarction identified from the Nottingham heart attack register of which 424
responded (response rate:89%).
Main Outcome Measures: Frequency and severity of Rose angina, severity of
Rose dyspnoea and quality of life as determined by the physical and mental
component scores (PCS, MCS) of the SF-36 and SF-12.
Results: The PCS and MCS for both the SF-36 and SF-12 could be calculated
in 278 (66%) due to missing values. Individual scores were similar for the PCS-
36 and PCS-12 but different for the MCS-36 and MCS-12 (paired Wilcoxon
sign rank test Z=1.83, p=0.067 and Z=7.44, p<0.001 respectively); on a group
basis, there were no differences. PCS and MCS scores of both the SF-36 and
SF-12 differentiated patients with varying degrees of breathlessness, presence
of angina or exertional chest pain and frequency of chest pain equally well.
Conclusions: The SF-12 retains similar discriminatory power as the SF-36.
Despite a statistical discrepancy between individual MCS-12 and MCS-36 re-
sults, the differences were so small that they would not be considered clinically
relevant. The SF-12 was as reliable and sensitive in this cohort as the SF-36.
The brevity of the SF-12 makes it potentially a valuable tool for use in large
scale epidemiological and intervention studies.

CARDIOVASCULAR DISEASE IN THE ELDERLY:
NEW DIAGNOSTIC TOOLS AND TREATMENTS

P2330 N-brain natriuretic peptide levels in elderly patients
during long-term follow-up following complicated
myocardial infarction; an OPTIMAAL substudy

S. Ørn 1, C. Manhenke 1 , I. Squire 2, K. Kristianson 3, T. Aarsland 4,
K. Dickstein 1 on behalf of OPTIMAAL study group. 1Central hospital in
Rogaland, Cardiology, Stavanger, Norway; 2Leicester Royal Infirmary, Clinical
Research Unit, Leicester, United Kingdom; 3MSD (Sweden) AB, Sollentuna,
Sweden; 4Hjertelaget Research Foundation, Hjertelaget Research
Foundation, Stavanger, Norway

Introduction: Elevated plasma concentration of N-terminal brain natriuretic
peptide(N-BNP) is a marker of cardiac dysfunction and is associated with in-
creased mortality both in patients with CHF and following acute MI. N-BNP
increases with age, however, little is known about the relationship between N-
BNP and mortality in elderly patients during long term follow-up following high
risk MI.
Methods: N-BNP was acquired from all 236 patients in the neurohormonal sub-
study in the OPTIMAAL trial (losartan vs. captopril in patients with CHF and/or
evidence of left ventricular dysfunction following MI). N-BNP of surviving and
non-surviving patients in the fourth age quartile >77 yrs (n=59) were compared
with patients <77 yrs (n=177). N-BNP was acquired at randomisation (median
3 days following MI), after 1 month and 1 year.
Results: Comparing survivors with non-survivors >77 yrs, there was no signif-
icant difference in N-BNP at any time point. This was in contrast to increased
N-BNP levels in non-survivors compared with survivors <77 yrs (p<0,05). N-
BNP was significantly(p<0,05) higher at all time points in survivors >77 yrs
compared with survivors <77 yrs. In both age groups survivors demonstrated
a continuous significant (p<0,01) decrease in N-BNP from randomisation dur-
ing one year. There was no decrease in N-BNP among non-survivors in any
age group.

Age vs. N-BNP following high risk MI.

Conclusion: Following high risk MI in patients >77 yrs, N-BNP did not predict
death at any time point during the first year. This was in contrast to patients
<77 yrs in whom there were significantly elevated N-BNP levels among non-
survivors compared with survivors. N-BNP did not predict death in patients >77
yrs possibly due to the general increase in N-BNP levels in the surviving part
of this population.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



452 Cardiovascular disease in the elderly: new diagnostic tools and treatments

P2331 Clinical audit and registry of acute myocardial
infarction in Hong Kong

K. Woo, YT. Hung, SP. Wong, WK. Chan, SK. Li, CP. Lau, KF. Tse, P. Ko. Coll.
of Cardiology, Hong Kong AMI Registry Task Force, Hong Kong, China

Background: Acute myocardial infarction (AMI) is a dangerous manifestation
of coronary artery disease (CAD). AMI literature in Western population are
abundant, but its documentation in Asian remains scanty.
Methods: To evaluate the incidence of AMI hospital admissions and basic clin-
ical data in southern Chinese city, a territory-wide prospective AMI registry and
clinical audit was performed in Hong Kong 1995-1996, with predefined entry
criteria, outcome measures and uniform evaluation guidelines (hot pursuit).
Quality control was counterchecked with Hospital Authority Inpatients Access
System (IPAS) AMI data (computer coding ICD-9 410.1)(cold pursuit).
Results: There were 3373 AMI admissions in all hospitals over 24 months,
amounting to 26 per 100,000, population per year; under-inclusion of AMI
registry would be <20% in comparison with IPAS cold pursuit data. Age-
standardized AMI incidence (IPAS data) is 408 (461 in male, 373 in female)
per 100,000 population >75 year, 196 (257 in male, 139 in female) per 100,000
population 65-74 years, and 89 (129 in male, 45 in female) per 100,000 popula-
tion 55-64 years per year. Of the AMI registered, the mean age was 67.6±11.6
years (male 64.8±11.5 years, female 72.9±9.7 years). 45% of patients were
>70 years, and only 1.5% were younger than 40 years. The male: female ratio
was 2:1; 65% arrived hospital <4 hours of pain onset, and 64.4% received CCU
care in hospitals. Risk factors identified included smoking (47.5%), hyperten-
sion (33.2%), diabetes mellitus (21.7%) and hypercholesterolaemia (11.2%).
68% had Q wave infarct and 32% non-Q wave infarct. Treatment in hospi-
tal included aspirin (85%), heparin (22%), ACE-inhibitors (66%), B-blockers
(46%), statin (13%, mean total cholesterol 5.3±2.6mmol/l) and percutenous
coronary intervention (4%). Their hospital course were complicated by heart
failure (36%), cardiogenic shock (13%), bundle branch block (4%), high grade
atrioventricular block (8%), artrial dysrhythrmias (10%), ventricular tachycardia
(13%) and fibrillation (9%) and stroke (1%). 30 days mortality was 22.6% (male
19.7%, female 29.8%; 33.8% in patients >70 yeras), due to pump failure (38%)
and sudden deaths or primary dysrhythrmias (51%).
Conclusions: AMI incidence in Hong Kong Chinese remains lower than west-
ern countries, being one-tenth to one-quarter of western AMI incidence. AMI
in southern Chinese conforms to classical patterns, but with older age, more
females, higher complications and hospital mortality, and suboptimal utilization
of some evidence-based AMI treatment modalities.

P2332 Utility of multidimensional assessment in selection of
elderly heart failure patients eligible for outpatients
management programs

G. Pulignano 1, D. Del Sindaco 2, G. Minardi 3 , J. Vlasic 3, M. Rotoloni 3,
A. Apostoli 2 , F. Leggio 2, E. Giovannini 3. 1Rome, Italy; 2IRCCS I.N.R.C.A.,
Cardiology Unit, Rome; 3S. Camillo Hospital, I Cardiology Unit, Rome, Italy

Background: Heart failure (HF) is primarily a disease of the elderly. Recent
AHC/ACC Guidelines recommend as Class I the assessment (A) of patient’s
ability to perform activities of daily living (ADL). Aim of this study was to evaluate
the utility of A in selecting elderly pts eligible for hospital-based outpatient’s
management programs (OMP) using standard assessment instruments.
Methods: 86 pts aged >70 yrs (77,45±5,9, range 70-94, 48,8% women), from
2 HF clinics were studied before entering an OMP. Multidimensional data were
collected using an ad-hoc questionnaire, including: socio-environmental fac-
tors, Charlson comorbidity index, ability to perform basic (BADL) and instru-
mental (IADL) ADL (i.e. self-sufficiency in the ability to use telephone, prepare
foods, taking medications, getting outside independently), cognitive function
(MMSE). Pts who did not presented to scheduled visits and drop-out from the
OMP were defined as non-compliant (NC).
Results: At baseline 62% of pts were in NYHA III-IV, 91.9% were on ACE-
i/ARB and 50,8% on betablockers. Etiology was 55% ischemic, mean EF%
was 33±11, and Charlson index was 2.36±1.5; 40.2% of pts had cognitive im-
pairment, 13% previous stroke, 55.8% ≥2 IADL dependencies (IADLDep) and
38.8% ≥1 BADL Dep. At a 1-year f-up 37.2% of pts were NC. All-cause mortal-
ity and re-admission (RA) rate were 18.6% and 42.9%. The univariate variables
associated to NC were: IADL Dep (OR 8.22 95%CI 2.73-24.76 p=0,0001), renal
impairment(OR 7.7 95%CI 1.93-30.89 p=0.001), low income (OR 8.1 95%CI
1.6-41.62 p=0.004), not married (OR 3.045; 95% CI 1.18-7.82, p=0.019), Charl-
son index ≥2 (OR 3.08 95%CI 1.139-8.321 p=0.024), significant osteoarthrosis
(gait impairment) (OR 3.04 95%CI 1.161-7.96 p=0.021). At multivariate analy-
sis, renal dysfunction (OR 6.6, 95%CI 1.42-30.81 p=0.016) and IADLDep (OR
8.1; 95%CI 2.53-26.01 p<0.0001) were independently associated to NC.
Conclusions: This study demonstrates that: 1) disability and cognitive impair-
ment are frequent in community-dwelling elderly HF outpts and mortality and
RA rates remain high despite optimal adherence to treatment guidelines and
structured hospital-based follow-up; 2) NC to OMP is frequent in elderly HF pts:
as a result of disability, comorbidities and socioeconomic problems, rather than
simple ageing itself; 3) Assessment of functional ability by means of a simple
set of multidimensional data collected during the baseline visit is useful to iden-

tify pts eligible to hospital-based OMP and exclude those "frail" high risk pts, to
follow-up with targeted home-based programs.

P2333 The blood pressure response to the Valsalva
manoeuvre: an independent predictor of mortality in
elderly cardiac patients?

JJ. Remmen 1, WRM. Aengevaeren 1 , MA. Brouwer 1, FWA. Verheugt 1 ,
RWMM. Jansen 2. 1Heartcenter, Dept. of Cardiology, 2Geriatric Medicine,
University Medical Center, Nijmegen, Netherlands

Introduction: Both the absolute number as the proportion of elderly cardiac
patients are increasing. The prognosis of elderly cardiac patients is poor. Yet,
it is difficult to estimate prognosis for the individual patient. The blood pres-
sure (BP) response to the Valsalva maneuver (VM) is related to cardiac filling
pressure and may be used to estimate prognosis. We studied whether the BP
response to the VM was associated with mortality in elderly patients with vari-
ous cardiac disorders.
Methods: In 93 patients, aged 71±5 yr (mean±SD) undergoing right-sided
cardiac catheterization, the VM was performed. Continuous BP was measured
non-invasively with Finapres . From the BP response to the VM, the pulse
pressure ratio (PPR) was calculated as the ratio of the lowest and highest PP.
Survival was assessed from medical files or by telephone. Kaplan Meier sur-
vival was calculated for PPR tertiles. Cox regression was used for the prognos-
tic value of PPR together with established prognostic variables.
Results: The follow-up period was 28 months. Survival differed significantly
over the tertiles (see figure). PPR was an independent predictor of death; Haz-
ard Ratio: 1.56 (per step of 0.1); 95%CI: 1.14 - 2.12, P=0.006), in a model with
age, gender, LVEF, heart failure admittance, myocardial infarction, heart rate,
presence of pulmonary rales, and NYHA class.

Kaplan Meier curves for PPR tertiles.

Conclusion: In this selected group of elderly cardiac patients, the PPR of the
Valsalva maneuver was an independent non-invasive prognostic marker for all-
cause mortality. Prospective studies on the predictive value of the PPR, to-
gether with established predictors for mortality, are warranted. Supported by
the Netherlands Heart Foundation, Grant 98.043.

P2334 Platelet function in the elderly: the difference between
stable and unstable angina

J.R. Gilstad 1, R.E. Anderson 1, K.P. Bliden 2, P.A. Gurbel 2 . 1Johns Hopkins
University School of Med, Baltimore, United States of America; 2Sinai Center
for Thrombosis Research, Baltimore, United States of America

Background: The functional status of platelets in older patients with acute
coronary syndromes(ACS) may be reduced, in contrast to increased platelet
activity seen in stable older subjects. Methods: Platelet functional status was
assessed using light-transmittance aggregometry with ADP and flow cytomet-
ric assay of platelet surface membrane markers in 55 patients presenting with
ACS and 41 patients presenting with stable angina each of whom had demo-
graphic and medication data recorded. Multiple regression analysis on each
platelet function variable was used to define independent predictors.
Results: Patients ranged in age from 38 to 92 years with a mean of 66. Ag-
gregation was found to decrease with advancing age, but only among the ACS
patients, In multivariate analysis, age was the best predictor of decreased ag-
gregation (Beta= -.558, r2=.353, p<0.001) among the patients with ACS. Age
was also the best predictor of decline in platelet labeling with PAC-1, an an-
tibody against the GP IIb/IIIa active site (Beta =.561, r2=.276, p=<.001) and
of decline in platelet surface P-selectin (Beta=-.442, r 2=240, p=<.001). Age
did not predict total GPIIb/IIIa expression in either ACS or stable patients, nor
platelet-leukocyte aggregates (co-labeling with antibody to CD 151 and CD 14).
Conclusion: In older patients with ACS there is decreased platelet activity at
presentation, indicated by an age-related decrease in ADP aggregation and
decreased platelet surface expression of the active conformation of GPIIb/IIIa
and P-selectin. The absence of an age-related decrease in expression of total
GPIIb/IIIa, and of platelet-leukocyte aggregates, suggests a complex interac-
tion between age and platelet physiology. Decreased activation of GPIIb/IIIa in
older patients with ACS may relate to the observed increase in hemorrhagic
complications in the elderly following GP IIb/IIIa inhibitor therapy, as well as
thrombolytic.
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P2335 Safety and tolerability of early in-hospital
beta-blocker initiation in elderly patients with heart
failure and left-ventricular dysfunction

G. Pulignano 1, L. Tarantini 2 , C. Opasich 3, G. Cioffi 4, D. Del Sindaco 5, S. De
Feo 3, P. Russo 2, R. Tessier 2. 1Rome, Italy; 2Osp.Civile, Cardiology, Belluno,
Italy; 3Fondazione S.Maugeri IRCCS, Cardiology, Pavia, Italy; 4Villa Bianca,
Cardiology, Trento, Italy; 5IRCCS I.N.R.C.A., Cardiology Unit, Rome, Italy

Background: Recent Guidelines recommend to initiate betablocker (BB) treat-
ment in all eligible pts with heart failure (HF) and left ventricular dysfunction
(LVD). However, elderly pts are usually underprescribed BB because of per-
ceived side effects and the lack of available data on BB safety in this subset
of pts.Avalaible data suggest that in-hospital initiation of BB treatment is fea-
sible in advanced HF pts (Copernicus Trial: Circulation. 2002;106:2194) and
allows accurate monitoring of potential adverse effects. Aim of this study was
to prospectively assess the feasibility, safety and outcome of early BB treatment
with Carvedilol in elderly pts hospitalized forHF.
Methods: A total of 164 consecutive HF pts aged >70 yrs (mean age 76.5 ±
6, range 70-99, 61% males,) with EF<40% and hospitalized for acute decom-
pensation of HF were considered for early in-hospital BB treatment. Etiology
was 62% ischemic, Charlson’s comorbidity index was 2.2 ±1.5 (diabetes 30%,
COPD 30%, peripheral arterial disease 24%), mean duration of symptoms of
HF was 13±10 months. Mean HR and SBP were 78±14 b/min and 124±20
mmHg, respectively).
Results: BB therapy with Carvedilol (C) was started 4.5± 2.5 days after ad-
mission in 120 pts (73%). At baseline visit, mean NYHA class was 2.8 ± 0.6,
mean Left Ventricular (LV) Ejection Fraction (EF%) was 28 ± 8 and mean LV
End-diastolic volume (ml/m2) was 103 ± 40 ml/m2. During hospitalization 90%
of pts received ACE-inhibitors, 60% digoxin, 94% furosemide (75% at doses
>40 mg/d), 40% nitrates and 18% oral anticoagulants. No drug-related deaths
were recorded. Mean length of stay was 11±6 days. Eleven/120 pts (9.1%) did
not tolerated BB therapy. Seven drop-out (64%)occurred during hospital stay:
5 pts did not tolerated start dose (6.25 mg) (1 for HF decompensation, 4 for
bronchospasm), and 2 pts suffered ventricular arrhythmia and advanced AV
block during in-hospital dose titration. The remaining 4 drop-out occurred af-
ter discharge (36.4%)(1 for fatigue, 1 for depression and 2 for bradycardia). At
12-months follow-up, mean C daily dose was 22.1±14 mg/day (range 6.25-50
mg).
Conclusions: This study suggests that: 1) early in-hospital initiation of BB ther-
apy is feasible also in elderly pts with LVD and recent HF decompensation and
allows surveillance of potential adverse effects and rapid identification of in-
tolerant pts; 2) When carefully monitored, Carvedilol is well-tolerated either at
short or long-term in the elderly.

P2336 Effect of trimetazidine in elderly patients with
ischaemic dilated cardiomyopathy

GMC. Rosano 1, M. Wajngarten 2 , B. Sposato 1, O. Gebara 2 , C. Vitale 1,
M. Fini 1, JAF. Ramires 2. 1San Raffaele, Internal Medicine, Roma, Italy;
2University of Sao Paulo, INCOR, Sao Paulo, Brazil

Trimetazidine (TMZ) was reported to protect myocardium from ischemia prob-
ably by improving the myocardial energy utilization. Elderly patients have an
increased incidence of ischemic dilated cardiomyopathy often related to diffuse
coronary artery disease that reduces myocardial blood flow.
The purpose of the present study was to assess the effects of Trimetazidine on
left ventricular (LV) dimensions and systolic function in 47 elderly patients (40
males and 7 females, mean (SE) age = 78±3.0) with ischemic cardiomyopathy
and LV systolic dysfunction (LV ejection fraction <40%).
Patients were randomized to receive either TMZ (tds) or Placebo (tds) and
were evaluated at baseline and after 6 months. Measures of LV dimensions
included: LV end-diastolic (LVEDVI) and end-systolic (LVESVI) volume indices,
LV ejection fraction (LVEF).
Demographic data were comparable between the two groups with respect to
sex, age and race. In the Placebo group, baseline LVEDVI was (mean ± S.E.M)
67 ± 3.2 ml/m2, the change at 6 months 3.7 ± 1.8 ml/m2, and for the TMZ
group, baseline LVEDVI was 66 ± 3.5 ml/m2, the change at 6 months -4.1 ±
1.2 ml/m2 (p=0.001 between groups). The changes in LVESVI were 0.26 ± 0.9
ml/m2 and -2.2 ± 1.04 ml/m2 for Placebo and TMZ, respectively (NS).
LVEF increased by 5.3±1.3% (p<0.05) after 6 months in the TMZ group while
remained unchanged in the Placebo group -1.8±1.9% (NS).
In elderly patients with systolic dysfunction TMZ has beneficial effect on LV
volumes and on LVEF compared to placebo, this effect may be related to the
cardiac metabolic effect of TMZ.

P2337 Is enhanced external counterpulsation suitable for
the treatment of angina in elderly patients with a
history of congestive heart failure?

G. Linnemeier 1 , ED. Kennard 2, O. Soran 3 on behalf of IEPR Investigators.
1Carmel, United States of America; 2University of Pittsburgh, Department of
Epidemiology, Pittsburgh, United States of America; 3University of Pittsburgh,
Cardiovascular Institute, Pittsburgh, United States of America

Background: Cardiovascular disease is being transformed from an acute
cause of premature death to a chronic disease of the elderly. When treating
elderly patients (≥75 years) with symptomatic coronary artery disease and
heart failure (HF), it is unclear whether the acute risks of revascularization are
counterbalanced by better functional outcomes. Enhanced external counterpul-
sation (EECP) is a noninvasive analogue of the intra-aortic balloon pump de-
signed to increase myocardial perfusion pressure and decrease cardiac work-
load. EECP has been demonstrated to be safe and effective in treating angina
in patients ≥75 years; however, its safety and effectiveness in elderly patients
with HF is unknown.
Methods: The study group consisted of 1,185 angina patients consecutively
enrolled in the International EECP Patient Registry who were ≥75 years. Of
this group, 443 (37%) reported a history of symptomatic HF.
Results: Prior myocardial infarction (78%), non-cardiac vascular disease
(48%) and diabetes (42%) were present significantly more often in the HF
group (p<0.001). Prior coronary revascularization (86%), as well as female
gender (31%) was also more prevalent in the HF group (p<0.05). Elderly HF
patients experienced more severe angina and reported a mean frequency of
10.8 angina episodes/week (p<0.001). Mean left ventricular ejection fraction
was 39±15%. Of elderly patients with HF, a course of treatment was com-
pleted by 76%, with a mean number of 32 treatment hours. Acute congestive
heart failure (5%) was the only adverse event that occurred more frequently
during EECP treatment in the HF group. Of elderly HF patients who completed
treatment (N=308), 82% reported angina reduction of at least one Canadian
Cardiovascular Society class; overall, there was a mean decrease of 7.8 angina
episodes/week, and 81% of patients who were using on demand nitroglycerin
before treatment were able to discontinue its use after EECP. Patient assessed
quality of life after a course of EECP was improved in 45% of elderly angina
patients both with and without HF.
Conclusion: Symptomatic CAD in elderly patients is of immense public health
and economic importance. Episodes of angina, as well as nitroglycerin use,
were decreased, while quality of life improved in many elderly patients with
symptomatic coronary artery disease and heart failure. EECP provides a low-
risk, non-invasive alternative that can assist the clinician in treating elderly pa-
tients with cardiovascular disease.

P2338 Cardiac catheterization in a large cohort of
octogenarians: complication rate in diabetic versus
non-diabetic patients

J. Niebauer, S. Sixt, F. Zhang, J. Yu, H. Thiele, P. Sick, B. Lauer, G. Schuler.
Heart Center University of Leipzig, Cardiology Dept., Leipzig, Germany

Background: Octogenarians with Diabetes mellitus type 2 are perceived as a
high risk population for procedure-related complications. Since only few stud-
ies reported complication rates in this population in the era of coronary stent-
ing, we set out to assess their risk in a large cohort of patients. Methods: We
studied 1070 consecutive patients >80 years (82.6±2.6 years; 526 males, 544
females; 396 with Diabetes (DM), 674 without Diabetes (Non-DM)),who under-
went cardiac catheterization between January 1995 and July 2000. Results:
Age (DM: 82.4±2.4 vs. Non-DM: 82.8±2.8 years; p=n.s.) and number of acute
myocardial infarctions (MI) (DM: 27%, Non-DM: 23%; p=n.s.) were similar in
both groups. There were more women in the DM (57%) than in the Non-
DM group (44%; p<0.001). Diabetics had more 3-vessel disease (DM: 35%
vs Non-DM: 29%; p<0.02); there were significantly more balloon angioplas-
ties performed in non-diabetic patients (DM: 27% vs Non-DM: 43%; p<0.001),
whereas a higher, but non-significant number of diabetic patients underwent
bypass surgery (DM: 36% vs Non-DM: 30%; p=0.16). A total of 32 patients
(3%) died (DM: n=6; non-DM: n=26): 5 deaths occurred during procedures (3
patients died during rescue PTCA, 2 during emergency surgery), 16 patients
were already admitted in cardiogenic shock, 6 died due to complications asso-
ciated with acute myocardial infarctions (e.g. ventricular septal defect), 2 due
to decompensated aortic stenoses, 2 patients due to pulmonary embolism, 1
due to aortic dissection type A. At the puncture site 39 complications occurred
(DM 3% vs. non-DM 4%, p=n.s.) Conclusions: Despite the notion that it is the
diabetic patient among the octogenarians who have the highest complication
rates, this study shows in a large cohort of patients that their complication rates
are well comparable to non-diabetic patients, and would thus not warrant a
more conservative treatment strategy in these patients.
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P2339 Mid-term outcomes of unprotected left main coronary
artery stenting in the elderly

H. Ben Ahmed 1, M. Elbaz 1, E. Maupas 1, H. Kammoun 1, D. Carrie 2,
J. Puel 1. 1Rangueil Hospital, Cardiology B, Toulouse, France; 2Rangueil
Hospital, Cardiology B, Toulouse, France

Background: Until now, left main coronary artery (LMCA) stenosis was com-
monly treated by coronary artery bypass grafting. However elderly patients with
LMCA disease have prohibitive operative risk and as a consequence, percuta-
neous coronary intervention (PCI) is now proposed as an alternative to CABG.
Methods: Between January 2000 and June 2002, a group of 50 consecutive
elderly patients who were judged poor candidates for CABG underwent stenting
for unprotected LMCA stenosis. Six-months clinical follow-up was obtained in
100% of patients.
Results: The mean age was 80.26 ± 4.38 years with an average surgical EU-
ROSCORE of 8.12 and mean ejection fraction 48.7 ± 11.8%.
Cardiogenic shock was present in 8% of patients and 36 pts (72%) had an
acute coronary syndrom with ST elevation (10 pts) or without ST elevation (26
pts). An intra-aortic balloon pump was inserted pre-procedure in 12%. Left main
stents were deployed without predilatation in 34% of cases (1.1 ± 0.2 stents,
diameter 3.7 ± 0.3 mm, length 11.55 ± 2.4 mm, inflation pressure 14.3 ± 3.4
atm). Kissing balloon inflation was performed in distal LMCA (30 pts) in 66.6%
of cases. Angiographic success was obtained in all cases. The left main MLD
increases from 0.73 ± 0.41 to 3.38 ± 0.46 mm and % stenosis decreased from
75.7 ± 11.9% to 7.2 ± 8.7%. The procedural success rate was 98% and there
were 6 in-hospital deaths (12%). At 6-months follow-up there were 2 deaths, 5
TLRS and MACE free survival was 75%.
Conclusion: Unprotected LMCA stenting is a safe alternative revascularisa-
tion procedure with acceptable immediate and six months clinical outcome in
elderly patients with relative contra-indications to surgery.

P2340 Homocysteine levels and prognosis after myocardial
infarction in older patients

H. BUENO, E. Dulin, HD. Juan, A. Herranz, C. Serrano. MADRID, Spain

Background: Plasma homocysteine (Hcy) levels have been associated with
higher rates of atherothrombotic events in patients with and without cardiovas-
cular disease. The role of Hcy as a postinfarction prognostic marker in older
patients is unknown.
Methods: We measured Hcy levels levels by HPLC before hospital discharge
in a series of patients >65 years old with an AMI and compared their outcomes
according to Hcy levels.
Results: The population consisted of 184 patients aged 75±7 years old, 34%
women, with a high prevalence of risk factors (66% hypertension, 50% dys-
lipemia, 35% smoking, 26% diabetes) and of previous cardiovascular diseases
(42%). 77% were Q-wave MIs and 51% received reperfusion therapy. Mean
Hcy level was 13.9±6.1 µmol/ml. Complete follow-up was obtained in 183 pa-
tients, with a median time of 21 months. The incidence of major events accord-
ing to Hcy terciles is shown in the table.

Outcomes by Hcy tertiles

Hcy tercile 1 Hcy tercile 2 Hcy tercile 3 P value

Hcy cut-off (µmol/ml) < 11.57 11.57 - 14.70 > 14.70 -
Cardiovascular death 8.1% 11.3% 13.6% .33
Reinfarction 4.8% 6.5% 13.6% .08
Stroke 1.6% 3.2% 0 .50
Composite endpoint 12.9% 14.5% 24.5% .07

On the contrary, none of lipid levels (total cholesterol, LDL- and HDL-cholesterol
or triglycerides) had relationship with outcomes. Hcy correlated with age,
plasma creatinine, albumin and vitamin B12 levels and previous hypercholes-
terolemia. After adjustment for these confounders, Cox regression analysis se-
lected Hcy as an independent predictor of combined events (8.2% increase in
risk per 1 µmol/ml of Hcy level increase; 95%CI: 1.4% - 15.5%).
Conclusion: Plasma Hcy levels may be useful for risk-stratification after AMI
in older patients. Research on preventive therapies based on Hcy-lowering in-
terventions is warranted.

THE HEART IN HYPERTENSION

P2341 Central pulse pressure is an independent correlate of
coronary artery disease in men receiving no
antihypertensive medications. Results from the
multicentre ESCAPP study

N. Danchin 1, A. Benetos 2, T. Demicheli 3, JJ. Mourad 3 on behalf of the
ESCAPP investigators. 1Cardiology Dept., Paris, France; 2CHU Brabois,
Internal medicine, Nancy, France; 3HEGP, Cardiology, Paris, France

Several epidemiologic studies have shown the impact of pulse pressure on
long term clinical outcome. The correlations between pulse pressure and the
development of atherosclerotic coronary artery disease (CAD) are less well
documented. The purpose of the ESCAPP study was to assess potential cor-
relations between CAD and central pulse pressure in a population of patients
without valvular heart disease undergoing diagnostic coronary angiography for
the first time. From July 2001 to January 2002, 1337 patients referred for coro-
nary angiography were enrolled in the 75 participating centres. Among them,
280 (198 men, 82 women; SBP/DBP: 133 ± 76/76 ± 12 mmHg; mean age 58 ±
12 years) had no antihypertensive medications (Group 1) and 1057 received at
least one potentially antihypertensive treatment (beta-blockers, ACE-I, ARBs,
Calcium antagonists, diuretics) (Group 2). Pulse pressure (PP) was measured
invasively in the aortic root before any contrast injection.
Results: 53% of Group 1 patients had at least 1 ≥ 50% coronary stenosis.
Central PP (61 ± 21 vs 56 ± 17 mmHg) was significantly higher in patients with
CAD (p<0.01). Using multivariate analysis, PP was no longer associated with
CAD when age was added to the model, but a strong interaction with gender
was observed. In men, but not in women, PP was an independent predictor
of the presence of CAD, along with older age and dyslipidemia. In addition,
CAD extent was related to higher levels of PP (no CAD: 54 ± 13mmHg, 1
or 2 stenoses: 55 ± 16 mm Hg, > 2 stenoses: 60 ± 14 mmHg, p<0.03). In
Group 2, PP was also higher in patients with CAD, but the predictive value of
PP disappeared in multivariate analyses including age as a covariate.
Conclusion: In an untreated population of men, central PP is an independent
predictor of the presence and extent of CAD. In women and in patients receiving
antihypertensive medications, the correlation with PP disappears when age is
included in the multivariate model.

P2342 Blood pressure control in hypertensive patients with
left-ventricular hypertrophy from a survey in general
practice: the INSUBRIA study

AM. Grandi 1 , A. Sessa 2, A. Maresca 1, R. Stella 3, D. Ponti 2, E. Barlocco 1,
F. Banfi 4, A. Venco 1. 1University of Insubria, Varese, Italy; 2SIMG, Varese,
Italy; 3SNAMID, Varese, Italy; 4ASL, Varese, Italy

Objective: To evaluate the rate of blood pressure (BP) control among known
hypertensive patients in general practice in northern Italy.
Patients and Methods: 588 general practitioners took part in the study, each
one enrolling 5 to 10 consecutive hypertensive patients. For each patient the
followings were assessed: cardiovascular (CV) risk, according to the hyper-
tension management guidelines (OMS/ISH 1999), clinic BP (3 measurements
at 5 minutes interval) and antihypertensive therapy. Left ventricular hypertro-
phy (LVH) was assessed by EKG or echocardiography in 2663 pts (84%). We
present here the results from the first 3167 subjects (1320 men, 64±11 years,
BMI 27±4.3 kg/m2, known duration of hypertension 8.9±6.9 years).
Results: The CV risk was low in 228 pts (7.2%), medium in 1288 pts (40.7%),
high in 730 pts (23.1%) and very high in 916 pts (29%); 3087 pts (97.5%)
were on antihypertensive drug treatment, 1234 pts (40%) with 1 drug, 1601 pts
(51,9%) with 2 drugs and 252 pts (8.1%) with 3 or more drugs. Considering
non-diabetic hypertensives (2737 pts), BP control (clinic BP < 140/90 mmHg)
was achieved in 1098 pts (40.1%), systolic BP was controlled (<140 mmHg) in
1199 pts (43.8%) and diastolic BP (< 90 mmHg) in 2038 pts (74.5%); Subdivid-
ing the pts on the basis of CV risk group, BP control was achieved in 124 pts at
low risk (54.4%), 519 at medium risk (40.3%), 271 at high risk (37.1%) and 328
at very high risk (35.8%); the rate of BP control progressively and significantly
(p=0.012) decreased from low risk group to very high risk group.
Left ventricular hypertrophy was present in 800 pts (30%). BP control was lower
in patients with left ventricular hypertrophy (273/800, 34%) than in pts with-
out LVH (764/1863, 42%, p=0.017). In LVH+ patients the distribution of other
cardiovascular risk factor, target organ damage and associated diseases was
similar to LVH- patients.
Conclusions: In this general practice survey almost all the hypertensives were
on drug treatment; a satisfactory systolic and diastolic BP control was achieved
in less than 50% of the pts, with a higher prevalence of diastolic BP control
over systolic BP control. Moreover the rate of BP control in patients with left
ventricular hypertrophy, generally considered as an adjunctive risk factor, was
lower than in patients without left ventricular hypertrophy.
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P2343 Complications and prognosis of acute myocardial
infarction in the hypertensive patient. The PRIMVAC
registry

P. Morillas 1, V. Bertomeu 1 , A. Frutos 1, A. Cabadés 2, R. Valero 1, F. Valls 2,
JM. Ruiz 1, R. Sanjuan 2 on behalf of the PRIMVAC registry.. 1Hospital San
Juan, Cardiologia Dipt., San Juan, Spain; 2INSVACOR., Valencia., Spain

Purpose: To analyse the acute complications and prognosis of acute myocar-
dial infarction (AMI) in hypertensive patients compared with normotensive pa-
tients.
Methods: The arrhythmic, mechanical and ischemic complications were
recorded, together with intra-Intensive Care Unit mortality among the patients
with AMI admitted to the Intensive Care Units of the 17 hospitals participating in
the PRIMVAC registry in the Valencian Community (Spain) in the years 1995-
2000. The patients were divided into two groups according to the presence of
high blood pressure (HBP): group A (with known HBP) and group B (normoten-
sive). A bivariate analysis was carried out with the Pearson chi-square test,
followed by the development of two logistic regression models (inter method)
in which the response variables were primary ventricular fibrillation and mor-
tality, and the confounding variables were patient age, sex, diabetes mellitus,
hypercholesterolemia, smoking, previous AMI, Q-wave AMI, and fibrinolysis.
Results: A total of 12,071 patients were registered during the study period, of
which 46% presented HBP (5,550 cases). Regarding the electrical complica-
tions, atrial fibrillation was more frequent in the HBP group (11.3% vs 8.4%;
p<0.00001), while ventricular fibrillation was more common among the nor-
motensive patients (4.7% vs 5.7%; p<0.01). The frequency of complete atri-
oventricular block was similar in both groups (5.6%). Papillary muscle rupture
was rare in our series, with a greater incidence in the HBP group (0.3% vs 0.1%;
p<0.01). Killip grade I was more frequent among the normotensive individuals
(65.2% vs 59.6%; p<0.0001), while Killip grades III and IV were more frequent
in the HBP group (23.1% vs 19.8%; p<0.0001). Regarding the ischemic com-
plications 6.8% of the hypertensive patients suffered postinfarction angina – the
proportion being very similar among the normotensive patients (6.1%). Rein-
farction occurred in 172 patients in group A (3.1%), with a similar incidence in
group B (2.6%). Global mortality was 12.4% in group B (810 patients), versus
14.4% in the group A (798 patients) – the difference being statistically signifi-
cant (p<0.001). The multivariate analysis showed that HBP is not a statistically
significant mortality risk factor (p=0.46), though it does constitute a risk factor
for primary ventricular fibrillation (p<0.05; RR: 0.83).
Conclusions: Hypertensive patients do not present comparatively greater mor-
tality during the acute phase of myocardial infarction, though primary ventricular
fibrillation is more common in such subjects.

P2344 Outcome in hypertensive patients with suspected
coronary artery disease after adjustment for
left-ventricular mass index

FB. Sozzi 1, J.R.T. Roelandt 2, R.T. Van Domburg 2, AFL. Schinkel 2,
A. Elhendy 2, EC. Vourvouri 2 , JJ. Bax 2, D. Poldermans 2 . 1Ospedale
Maggiore, IRCCS, Cardiology, Milano, Italy; 2Thoraxcentre, Erasmus Medical
Centre, Rotterdam, Netherlands

Objective: To assess the incremental value of dobutamine stress echocardio-
graphy (DSE) for the prediction of mortality and cardiac events in hypertensive
patients.
Background: There are currently no outcome data to suggest an incremen-
tal value of stress echocardiography in the risk stratification of hypertensive
patients after controlling for left ventricular mass index (LVMI).
Patients and methods: We studied 596 hypertensive patients (mean age 62 ±
12 years, 382 men) who underwent DSE for evaluation of known or suspected
coronary artery disease. End-points during follow-up were hard cardiac events
(cardiac death and non-fatal myocardial infarction) and total mortality.
Results: Left ventricular hypertrophy was detected by echocardiography in 119
patients (20%). During a median follow-up of 3 years, 101 patients (17%) died
(43 cardiac deaths) and 19 patients had non-fatal myocardial infarction. In an in-
cremental multivariate analysis model, clinical predictors of hard cardiac events
were age, history of congestive heart failure, and LVMI. The percentage of ab-
normal myocardial segments with DSE was incremental to the clinical model

Survival curves for hard cardiac events.

(chi2 41 vs. 27, p <0.001). Clinical predictors of total mortality were age, smok-
ing, hypercholesterolemia, history of congestive heart failure, and LVMI. The
peak wall motion score index was incremental to the clinical model (chi2 = 45
vs. 40, p <0.05). The annual hard cardiac event rate and the mortality rate
were higher in patients with abnormal as compared to patients with normal
DSE (3.8% vs. 1.8%, and 5.7% vs. 3% respectively) (see figure).
Conclusions: DSE provides incremental data for the prediction of mortality
and hard cardiac events in hypertensive patients after adjustment for clinical
data and LVMI.

P2345 Cardioinhibitory type responses of carotid sinus
stimulation are closely associated with carotid artery
stiffness in essential hypertensive subjects

C. Tsioufis, K. Thomopoulos, V. Katsi, P. Zambaras, C. Pitsavos,
I. Kallikazaros, C. Stefanadis, P. Toutouzas. Hippokration Hospital,
Department of Cardiology, Melissia, Greece

Purpose: To investigate for a possible association between the extent of car-
dioinhibitory type response of carotid sinus stimulation (CSStim) and the func-
tional status of carotid artery in untreated hypertensive patients
Methods: Towards this end, CSStim (with simultaneous recordings of the ECG
and the BP at the brachial artery) was performed in 102 untreated, newly di-
agnosed patients with stage I-II essential hypertension (aged 54 years, office
BP=154/97 mmHg; without a history of cardiac or vascular disease or syncope)
and in 70 normotensive controls matched for age and sex. Cardioinhibitory type
of CSStim responses was evaluated by calculating an index, defined as the ra-
tio of the longest R-R interval on the ECG recording during stimulation to RR
interval at rest. Carotid distensibility was calculated as a function of changes
in diameter (determined by echocardiography) and pulse pressure (determined
sphygmomanometrically in the brachial artery) by the use of the formula: Dis-
tensibility=2x (pulsatile changes in diameter)/((diastolic diameter)x(pulse pres-
sure)).
Results: The two groups did not differ regarding demographic and labora-
tory data. Hypertensive subjects compared to controls had increased relative
wall thickness (0.48 vs 0.43, p<0.005), decreased carotid distensibility (1.2
vs 1.68 dyne-1cm210-6) and increased CSStim response index (1.74±1.03 vs
1.37±0.99, p<0.005). By a multivariate model including age, office pulse pres-
sure, left ventricular mass index and CCA distensibility, it was revealed that
only CCA distensibility was a significant determinant of CSStim responses in-
dex (p<0.005).
Conclusions: Hypertension-induced alterations in carotid artery elastic prop-
erties accompany changes in CSStim responses. These findings may con-
tribute in the understanding of the mechanisms between atherosclerotic dis-
ease and exaggerated carotid sinus massage responses.
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P2346 Incremental prognostic value of stress
99mTc-tetrofosmin myocardial perfusion tomography
in patients with systemic arterial hypertension

A. Elhendy. University of Nebraska Medical Center, Omaha, United States of
America

Background: There are currently insufficient data to indicate a role of stress
myocardial perfusion imaging as a prognostic tool in hypertensive patients.
Objectives: to assess the incremental value of stress myocardial perfusion
imaging for the prediction of cardiac death in hypertensive patients relative to
clinical data.
Patients: We studied 601 hypertensive patients (age 59 ± 10 year, 387 men)
who underwent exercise bicycle or dobutamine (up to 40 µg/kg/min) stress 99-
m technetium tetrofosmin SPECT for evaluation of coronary artery disease.
Outcome: Cardiac death during folow up.
Results: An abnormal scan (reversible or fixed perfusion abnormalities) was
detected in 293 (49%) patients (134 had reversible abnormalities). During a
mean follow-up period of 3.1 ± 1.3 years, 109 (18%) patients died, of these
patients 42 (39%) died due to cardiac causes. Independent predictors of car-
diac death were age (hazard ratio =1.04, CI 1.01-1.08), history of previous
myocardial infarction (hazard ratio = 2, CI 1.1-3.7), stress rate-pressure prod-
uct (hazard ratio = 0.94, CI 0.87-0.98) and abnormal scan (hazard ratio = 4.7
CI 1.9-11.4). Both reversible and fixed abnormalities were predictive of death.
The annual cardiac death rate was 5.3% in patients with abnormal and 0.5% in
patients with normal perfusion scan (figure).

Mortality with normal vs abnormal scan.

Conclusion: Stress 99m technetium tetrofosmin myocardial perfusion imaging
provides prognostic information incremental to clinical data for the prediction of
cardiac death in hypertensive patients. Patients with a normal study have a low
cardiac death rate and therefore these patients do not require further diagnostic
evaluation of coronary artery disease.

P2347 Ultrasonic integrated backscatter cyclic variation is
related to myocardial systolic function but not to
interstitial fibrosis in left-ventricular hypertrophy

M. Vezzoli 1, I. Ferrero 1 , L. Torretta 1, R. Nano 2, R. Tozzi 1, G. Palladini 1,
R. Fogari 1, S. Perlini 1. 1Clinica Medica 2, IRCCS San Matteo, University of
Pavia, Pavia, Italy; 2University of Pavia, Dept. Biol. Animale, IGM-CNR, Pavia,
Italy

Tissue characterization by ultrasonic integrated backscatter (IBS) analysis
(acoustic densitometry) may be used to evaluate changes in the composition
of left ventricular (LV) walls, such as those observed in LV hypertrophy (LVH).
However, the relative contribution of myocardial fibrosis as opposed to changes
in systolic function on IBS indices is still largely unclear. The relationships be-
tween the degree of LVH, IBS cyclic variation (CV) and average image intensity
(AII) were investigated in both a human and an animal model of LVH, i.e. in un-
treated hypertensive patients (HT Pts), compared to age- and weight-matched
controls (NT Pts), and in SD rats with pressure overload induced by abdominal
aortic banding (B), compared to sham-operated animals (S). LV mass index
(LVMi) was estimated in patients by Cornell-Penn criteria (g/m2) and measured
in animals by LV weight (g/100 g body weight). Systolic blood pressure (BP,
mmHg) was measured by sphygmomanometry and carotid artery catheteriza-
tion, respectively, to measure stress-corrected endocardial (FSendo, %) and
midwall (FSmw, %) fractional shortening. In the animal model, LV interstitial
collagen fraction (CF, %) was measured by Syrius red analysis.
LVMi and IBS-CV were inversely correlated, in both the human (r=-0.55,
p<0.02) and the rat model (r=-0.49, p<0.05) of LVH. IBS-CV was correlated
with FSmw (an index of myocardial systolic function) (r=0.61 and r=0.45, re-
spectively, p<0.01 for both), but not with FSendo (an index of chamber systolic
function). Collagen fraction was not correlated to IBS-CV (r=0.14 p=0.35) or to
AII (r=0.45; p=0.08).
Results: see table.

n LVMi FSendo(%) FSmw(%) BP(mmHg) IBS-CV(dB) CF(%) AII(dB)

NT Pts 15 93±15 39±2 24±3 124±7 7.0±0.9
HT Pts 15 134±20* 38±3 21±2* 165±8* 5.1±0.7*
S rats 20 1.91±0.15 64±10 23±3 101±5 5.4±0.7 0.64±0.35 29.9±0.8
B rats 25 2.83±0.42* 56±9 19±3* 158±6* 4.4±0.3* 3.15±1.15* 27.1±1.7*

Means±SEM, *p<0.05 HT vs NT Pts or B vs S rats

Conclusions: These results underscore the relationships between the degree
of LVH and IBS-CV, possibly related to the reduced myocardial systolic func-
tion wich is found in LVH at a time when chamber systolic performance is still
preserved. The changes in ultrasonic integrated backscatter indices observed
in cardiac hypertrophy are only marginally related to the degree of interstitial
fibrosis.

P2348 Time-dependent alterations of angiogenic growth
factors, endothelial nitric oxide synthase, apoptotic
markers, capillary density and left-ventricular
function in the heart of stroke-prone spontaneously
hypertensive rats

S. Jesmin 1, I. Sakuma 1, H. Togashi 2, K. Ueno 2, M. Yoshioka 2, Y. Hattori 2,
A. Kitabatake 1. 1Hokkaido Univ. Graduate Sch. of Med., Cardiovasuclar
Medicine, Sapporo, Japan; 2Hokkaido Univ. Graduate Sch. of Med.,
Pharmacology, Sapporo, Japan

Purpose: Stroke-prone spontaneously hypertensive rats (SHRSP) often used
as an experimental animal model of malignant hypertension demonstrate a re-
markable hypertrophy of cardiomyocytes and a decreased capillary density in
the left ventricular wall. The present study aimed to investigate in detail the age-
dependent changes in expressions of different molecules related to angiogen-
esis and apoptosis in SHRSP heart using cDNA microarray analysis, real-time
PCR, immunohistochemistry, Western blotting and in situ hybridization.
Methods: The hearts of SHRSP at 6 weeks of age (SHRSP6: prehyperten-
sive stage), 20 weeks of age (SHRSP20: typical hypertensive stage) and 40
weeks of age (SHRSP40: malignant hypertensive stage) and those of age-
matched Wistar Kyoto rats (WKY) and spontaneously hypertensive rats (SHR)
were compared.
Results: Vascular endothelial growth factor (VEGF), a potent angiogenic
growth factor, was highly upregulated in SHRSP20 at both protein and mRNA
levels, whereas its angiogenic receptor, KDR, was downregulated compared to
the age-matched WKY. In SHRSP40 both VEGF and KDR were significantly
downregulated. The total coronary capillary density is significantly decreased
already in SHRSP20 compared to WKY. Left ventricular (LV) systolic func-
tion assessed by echocardiography was almost unchanged in SHRSP20 heart
compared to WKY, but LV diastolic function was impaired. The other potent an-
giogenic growth factor, basic fibroblast growth factor (bFGF), and its receptor
subtype-3 were highly upregulated in SHRSP20, but were downregulated in
SHRSP40. Endothelial nitric oxide synthase (eNOS) changed in parallel with
VEGF. Pro-apoptotic markers, caspase family and its activated nuclease, were
upregulated both in SHRSP20 and SHRSP40, but the upregulation was more
prominent in SHRSP20. VEGF, KDR, bFGF, eNOS, and caspase-3 were un-
changed in SHRSP6 compared to WKY. The age-dependent alterations of car-
diac expressions of target molecules were less pronounced in SHR.
Conclusions: The upregulation of VEGF with concomitant downregulation of
KDR in SHRSP20 suggests that VEGF and KDR are regulated through inde-
pendent molecular mechanisms. The downregulation of KDR further explains
the decreased coronary capillary density in SHRSP20 at typical hypertensive
stage even with the upregulation of VEGF. Further study to explore the mecha-
nistic insights behind the regulation of VEGF/KDR axis and related angiogenic
factors in the heart will help understand the pathogenesis of cardiac lesions in
patients with malignant hypertension.
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P2349 Interstitial fibrosis is blunted by chronic
sympathectomy but not by beta-blockade in
experimental pressure-overload hypertrophy

G. Palladini 1, I. Ferrero 1, S. Fallarini 2, R. Tozzi 1, A. Facoetti 2, R. Fogari 1,
AU. Ferrari 3 , S. Perlini 1. 1Clinica Medica 2, IRCCS San Matteo, University of
Pavia, Pavia, Italy; 2University of Pavia, Dept. Biol. Animale, IGM-CNR, Pavia,
Italy; 3Ctr Fisiol Clin e Ipertensione, Dip Medicina, Prev e Biotecnol Sanit,
Milan, Monza and Pavia, Italy

Pressure-overload hypertrophy (POH) is accompanied by an imbalance be-
tween left ventricular (LV) collagen deposition by fibroblasts and its degrada-
tion by matrix metalloproteases (MMPs) activity, with net collagen accumula-
tion. Although it has been shown that cardiac deterioration is accelerated by
chronic sympathetic overactivity via induction of myocyte toxicity and death, lit-
tle is known about the possible effects of excessive catecholamine exposure
on LV extracellular matrix composition and turnover.
To assess the effects of abrogating sympathetic activity on myocardial inter-
stitial remodeling during experimental POH, Sprague-Dawley rats were sub-
jected to abdominal aortic banding (B) or sham operation (S) to subsequently
undergo chronic beta-blockade (Bb, oral propranolol, 60 mg/kg), chemical sym-
pathectomy (Sx, 6-hydroxydopamine, 150 mg/kg i.p. twice a week) or vehicle
treatment (Vh). Ten weeks later, carotid systolic blood pressure (SBP, mmHg),
LV echo-derived end diastolic diameter (EDD, mm), and excised lung (LUNGi)
and LV (LVi) weight indices (g/100g body weight) were measured. Collagen
abundance (fraction, %) was assessed by Syrius red computer-aided analy-
sis. To assess the extent of collagen degradation, MMP-2 activity (ng/ml/mg
protein, gel zymography) and its specific tissue inhibitor concentration (TIMP2,
ng/ml/mg protein, ELISA) were measured.
Results:

n SBP EDD LVi LUNGi Collagen MMP-2 TIMP-2

S-Vh 9 102±12 7.1±0.3 1.9±0.1 2.9±0.6 0.64±0.35 2.4±0.6 0.39±0.18
B-Vh 10 154±19* 9.5±0.3* 3.0±0.5* 4.3±1.2* 3.15±1.15* 2.8±0.4 0.24±0.11
S-Sx 10 96±15 7.2±0.3 2.0±0.2 3.6±0.4 0.93±0.26 2.7±0.3 0.23±0.08
B-Sx 15 159±18* 8.6±0.3*# 2.5±0.6*# 3.7±0.6 0.86±0.49# 3.7±0.5*# 0.10±0.05*#
S-BB 10 100±15 6.9±0.2 2.1±0.5 3.5±0.9 1.12±0.46 1.1±0.2# 0.19±0.10
B-BB 11 150±12* 8.3±0.3*# 2.5±0.7*# 3.8±1.2 3.16±0.93* 1.7±0.6# 0.10±0.09

Means±SD;*p<0.05 vs corresponding S; #p<0.05 vs corresponding Vh

Conclusions: In the course of experimental POH, chronic sympathectomy (but
not beta blockade) profoundly affects the cardiac interstitium, with complete
abolition of LV fibrosis accompanied by enhanced MMP-2 activity and markedly
reduced expression of its specific inhibitor, TIMP-2. These findings indicate that
during the development of experimental hypertensive heart disease sympa-
thetic (over)activity plays a major pro-fibrotic role, which is not mediated by
beta-adrenergic effects.

P2350 Patterns of QT-dispersion in athletic and hypertensive
left-ventricular hypertrophy

L. Lonati, G. Magnaghi, G. Leonetti. Istituto Auxologico Italiano, Dept of
Cardiology, H. S. Luca IRCCS, Milan, Italy

Aim of the Study: Left ventricular hypertrophy (LVH) has been identified as a
powerful predictor of cardiac arrhytmias. An increased QT dispersion on ECG
has been shown to be associated with increased arrhytmogenic risk in hyper-
tensive patients. The aim of this study was to assess whether physiological
LVH of athletes and pathological LVH of hypertensives show similarities in QT
length and QT dispersion.
Methods: 32 subjects were studied: 10 essential hypertensive patients
(29.6±5.8ys), 12 athletes involved in agonistic activity (canoeing) (25.3±6.6ys)
and 10 normotensive healthy subjects as control group (23.2±3.6ys). The test-
ing protocol consisted of: 1) clinic BP measurement, 2) echocardiography 3) 12
lead electrocardiographic examination (QT max, QTc max, QT min, QTc min,
deltaQT, deltaQTc)
Results: There were no significant differences between the body sur-
face area, height and age of the three groups. Clinic blood pressure
was higher in hypertensives (143.8±4.8/93.5±6.2 mmHg) versus athletes
(121.1±10/79.0±6.0 mmHg) and controls (125.7±5.3/80.0±2.9 mmHg) by def-
inition. Indexed left ventricular mass (LVM/BSA) was significantly greater in both
athletes (140.7±24 g/m2) and hypertensives (124.5±13.2g/m2 ) versus con-
trols (88±12.2 g/m2; p<0.01); being no statistical difference among them. LVH
(LVMI >125g/m2) was observed in all athletes while the prevalence in hyper-
tensives was 50%. In spite of this large difference in cardiac structure there
were no significant differences in QT parameters between athletes and control
group, while hypertensive patients showed a significant increase in QT dis-
persion versus the two other groups (deltaQT 88±5.2, 50±1.5, 51±2.4 msec;
p<0.01; deltaQTc 94±5.1, 50±1.5, 56±2.8; p<0.01).
Conclusions: LVH induced by physical training activity isn’t associated with an
increase in QT dispersion whereas pathological increase in LVM secondary to
hypertension is accompanied by an increased QT dispersion. These different
patterns of QT dispersion add some elements in defining the effective functional

differences between pathological and physiological LVH showing that athletes
do not present the increased risk for cardiac arrhytmias that has been under-
lined in hypertensive patients.

P2351 Relationship between coronary vasodilator capacity
and myocardial performance in uncomplicated
hypertension

M. Kozàkovà, C. Palombo, C. Morizzo, F. Vittone, E. Ferrannini. University of
Pisa, Department of Internal Medicine, Pisa, Italy

Background: In patients with essential hypertension (HBP), a reduced LV frac-
tional shortening at midwall level (MWS) is associated with increased cardio-
vascular risk. Aim of the study: to verify the hypothesis of a possible association
of depressed MWS with a deeper impairment of coronary function in HBP.
Methods: 60 untreated patients with HBP (37 males, mean age 53±7) and
20 normotensive controls (NT, 12 males, mean age 51±10), without signif-
icant CAD and with preserved LV systolic function at endocardial level, un-
derwent 2-D guided M-mode US for assessing MWS; TEE-Doppler was used
to monitor coronary flow velocity response in LAD artery to i.v. adenosine
(700µg/kg/5min), and to assess coronary reserve (CFR) and minimum coro-
nary resistance (MCR).
Results: HBP patients had, compared to NT, significantly (p at least < 0.05)
lower CFR (2.63±0.42 vs 3.50±0.55), and higher MCR (1.25±0.27 vs 0.86
mmHg s cm-1). Afterload-adjusted MWS was normal (>85% of predicted
value) in 46 patients (NL-MW) and depressed (≤85% of predicted value) in
14 (Low-MW). Compared to NL-MW, Low-MW had higher MCR (1.20±0.27 vs
1.38±0.20 mHg s cm-1) and lower CFR (2.73±0.48 vs 2.43±0.42) (p <0.01
for both). In the whole HBP population, afterload-adjusted MWS was directly
related to CFR (r =0.41, p <0.01), and inversely to MCR (r =-0.40, p<0.01).
In a multivariate model after adjusting for age and BP, independent relations of
CFR with afterload-adjusted MWS (direct, F value 11.6, adjusted r2 =0.16) was
found.
Conclusions: in hypertensive patients, a depressed MWS is associated with
a deeper impairment of coronary flow reserve, which may represent a major
mechanism underlying transition towards LV dysfunction. Impairment in coro-
nary vasodilator capacity may also contribute to increased rate of cardiovascu-
lar events demonstrated in patients with low MWS.

PROGNOSTIC IMPORTANCE AND TREATMENT OF LIPID
DISORDERS

P2352 Obstructive sleep apnea and its therapy: effects on
lipid serum levels

J. Börgel 1 , A. Bitlinski 1, F. Keskin 1, N. Bartels 1, A. Huesing 2, B. Sanner 3, L
C. Rump 4, A. Mügge 1 . 1Dept. of Medicine II, St Josef-Hospital, Univ. of
Bochum, Bochum; 2Ruhr-University, Dept. Biomedical Informatics, Bochum;
3Bethesda Hosp., Dept. Medicine, Wuppertal; 4Marien-Hospital Herne, Univ.
of Bochum, Dept. of Medicine I, Herne, Germany

Purpose: Recent studies suggest an association of obstructive sleep apnea
(OSA) with cardiovascular risk factors like dyslipidemia. It is unknown whether
a consequent therapy of OSA normalizes this risk profile.
Methods: In A Cohort of 470 consecutive patients (age: 55.4 ± 11.13)
with OSA (Apnea/hypopnea Index (AHI): 28.15/h ± 22.06), enrolled from the
OSAMET-Assessment,Bochum (Obstructive SleepApnea and METabolic Syn-
drome), the relation between the severity of OSA and serum lipid levels were
observed. We further compared the intial lipid- (n = 127) and lipoprotein levels
(n = 86) with those after 6 months of bilevel- or continous positive airway pres-
sure therapy (Bi-/C-PAP) in a subgroup of patients without change in their lipid
lowering therapy.
Results: Multivariate regression showed a significant association of the AHI
and triglyceride (β = 0.114; p = 0.020) and high density lipoprotein choles-
terol (HDL-C) serum levels (β = -0.252; p < 0.001) independent of age, body
mass index (BMI) and gender, but not on cholesterol and low density lipoprotein
cholesterol (LDL-C) serum levels. Bi-/C-PAP therapy reduced the median AHI
effectively from 28.15/h (± 22.06) to 2.79/h (± 3.44). HDL-C serum levels in-
creased significantly by 5.8% from average 46.8 (± 15.7) to 49.7 (± 15.2) mg/dl
(p = 0.013). Mean serum levels of LDL-C, cholesterol and triglycerides tended
to be lower after 6 months in this subgroup. If only pathologic serum levels
were observed, all lipid/lipoprotein serum levels improved significantly during
Bi-/C-PAP therapy. Multivariate regression revealed a significant linear relation
between the therapy induced changes of AHI and HDL-C - (β=0,388; p=0.001)
or triglyceride serum levels (β = 0.199, p = 0.044), respectively, independent of
the development of the BMI.
Conclusions: This study confirms an independent relation between the sever-
ity of the obstructive sleep apnea syndrome and HDL-C or triglyceride serum
levels, respectively and shows the reversibility of these effects by Bi-/C-PAP
therapy. This potential beneficial effect underlines the importance of conse-
quent OSA therapy.
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P2353 Supplementary treatment with abacor, a soy protein
based dietary supplement, reduces plasma
concentrations of total and LDL cholesterols in
statin-treated hypercholesterolemic patients

P. Clausen 1, J. Lindhardsen 1 , L. Høie 2, S. Stender 1. 1Gentofte University
Hospital, Dept. of Clinical Biochemistry, Hellerup, Denmark; 2Nutri Pharma
ASA, Oslo, Norway

Purpose: To test whether abacor , a newly developed dietary supplement
containing isolated soy protein (supro soy) with standardized high contents of
isoflavones, cotyledon fibre and phospholipids, has a cholesterol lowering ef-
fect in patients with hypercholesterolemia treated with statins but despite this
treatment having plasma cholesterol concentrations above target values.
Methods: Eligible for the study were adults (>18 years of age) treated with
statins due to hypercholesterolemia combined with established atherosclerotic
coronary disease or elevated cardiovascular risk. Plasma LDL cholesterol con-
centration at screening (on unchanged statin treatment in at least 6 weeks)
should be 3.0 mmol/L or higher but was not allowed to exceed 4.5 mmol/L.
In total 67 subjects were screened for the study and 53 (79%) were eligible
for participation and were included. Of these 49 subjects (15 women/34 men,
43-79 years of age (59±1, mean±SEM)) completed the study. All patients re-
ceived usual statin dose in 6 weeks followed by 6 weeks of statin + abacor

and finally 6 weeks of usual statin dose.
Results: Plasma total cholesterol and LDL cholesterol concentrations were sig-
nificantly lower after 6 weeks of combination treatment, 5.5±0.1 mmol/L, and
3.3±0.1 mmol/L, respectively, than the mean value of the concentrations after
the two periods of 6 weeks statin monotherapy, 5.9±0.1 mmol/L and 3.6±0.1
mmol/L, respectively, p<0.0004 and p<0.0006. No significant differences in
plasma HDL cholesterol and triglyceride concentrations were found. Compli-
ance to consumption of both abacor and statin was high, 95±2% and 98±3%,
respectively. A higher number of slight and transient gastrointestinal discomfort
was reported during the statin+abacor period, but no significant difference in
the number of adverse events were found between the combination period and
the statin monotheraphy periods.
Conclusions: The study demonstrates that the soy based dietary supplement
abacor is well tolerated, safe and has a total and LDL cholesterol lowering
effect when given as supplement to statins in hypercholesterolemic patients
whose plasma lipid concentrations are not adequately controlled. Abacor may
be an attractive alternative to increments in statin dose.

P2354 Increased levels of pregnancy-associated plasma
protein-A in patients with hypercholesterolaemia and
diabetes: the effect of lipid lowering

T. Stulc 1, J. Skrha 1, I. Malbohan 2 , L. Fialova 2, J. Malik 1, R. Ceska 1. 11st
Faculty of Medicine, 3rd Dept. of Internal Medicine, Prague; 21st Faculty of
Medicine, Inst. of Clinical Chemistry, Prague, Czech Republic

Background: Pregnancy-associated plasma protein A (PAPP-A) is a metallo-
proteinase produced by vascular smooth muscle cells. Serum PAPP-A levels
have recently been linked to plaque instability and are increased in acute coro-
nary syndromes. The relationship between PAPP-A levels and coronary risk
factors has not been studied to date. We have therefore investigated whether
serum PAPP-A levels are increased in asymptomatic hypercholesterolemic
subjects and in patients with diabetes and whether PAPP levels are affected
by lipid lowering therapy.
Methods: We examined 32 subjects with severe isolated hypercholesterolemia
(HLP group), 20 patients with type II diabetes and mixed hyperlipidemia (DM
group) and 26 age-matched healthy controls. All study subjects were free of
manifest vascular disease. Serum PAPP-A levels were measured by immuno-
metric assay. Patients with hypercholesterolemia were treated with atorvastatin
(20mg/day); patients with diabetes were treated with simvastatin (20mg/day).
Patients were examined at baseline and after 12 weeks of treatment.
Results are shown in the Table. In both patient groups, baseline PAPP-A levels
were significantly higher than in controls (p<0.01, Mann-Whitney U test). More-
over, there was a trend towards higher values in DM group compared to HLP
group. There was no correlation between serum PAPP-A and lipid levels. Both
treatments substantially reduced serum lipid levels; despite this, there was no
significant change in the serum PAPP-A levels in either patient group.

Serum PAPP-A and lipid levels

Controls HLP (before) HLP (after) DM (before) DM (after)

PAPP-A [mU/l] 6.32±2.59 8.02±1.86 7.67±1.89 8.98±2.53 8.35±2.50
TC [mmol/l] 4.99±0.60 8.59±1.60 5.87±1.12 6.62±0.83 5.19±0.75
TG [mmol/l] 0.11±0.62 1.67±0.63 1.33±0.37 3.61±2.09 3.25±1.98

The results are expressed as mean±SD; values before and after the statin treatment are shown.

Conclusions: We have demonstrated for the first time that PAPP-A levels are
elevated in hypercholesterolemic and diabetic subjects without clinical signs of
atherosclerosis. PAPP-A may therefore not only reflect the plaque instability,
as suggested earlier, but also serve as a marker of total atheroclerotic burden
in asymptomatic subjects with hyperlipidemia. However, PAPP-A levels are not

influenced by statin treatment Supported by research project J 13/98 11110000
2-1.

P2355 The close relationship between post-prandial remnant
metabolism and insulin resistance

J. Funada 1, M. Sekiya 1, T. Otani 1, K. Watanabe 2, S. Sato 1, N. Hirose 1,
H. Akutsu 1. 1Ehime National Hospital, Cardiology, Onsen-gun Ehime, Japan;
2Uwajima City Hospital, Cardiology, Uwajima Ehime, Japan

Objective: The aim of the present study was to investigate the relationship be-
tween postprandial remnant-like particles (RLP) metabolism and insulin resis-
tance (IR). Methods: The 78 consecutive subjects who performed a fat-loading
test were identified. Those subjects under medical treatment with oral antidia-
betics, insulin therapy or lipid lowering therapy were excluded. The study group
consisted of 52 randomly selected subjects over the age of 30 (mean age: 51
± 12 years, including 21 healthy volunteers). All subjects recieved a fat-loading
test meal (14g of fat per square meter of body surface area, as fat content sim-
ilar to a typical Japanese meal) to evaluate postprandial hyperlipidemia. Serum
lipid and lipoprotein concentrations during fasting, and 4h after the fat-loading
test, were measured. The concentrations of fasting immunoreactive insulin (IRI)
and fasting blood glucose (FBS) were measured, and IR was assessed using
the index of homeostasis model assessment (HOMA-R). The subjects were
divided into two groups according to the value of HOMA-R: an IR group of sub-
jects (n=17) with HOMA-R value ≥ 1.73, and a normal (NR) group of subjects
(n=35) with HOMA-R value < 1.73. Results: Both fasting and postprandial RLP-
cholesterol (RLP-C) concentrations in the IR group were significantly higher
than those in the NR group (6.2 ± 2.6 vs 4.1 ± 1.7 mg/dl fasting value, and 9.7
± 4.0 vs 5.8 ± 2.9 mg/dl postprandial value). The changes in RLP-C concen-
tration during the fat-loading test were twice as high in the IR group compared
with the NR group (3.5 ± 2.4 vs 1.6 ± 1.6mg/dl, P=0.0022). The HOMA-R cor-
related significantly with both fasting and postprandial triglyceride (r=0.41 and
r=0.43, respectively), and RLP-C (r=0.36 and r=0.50, respectively) in all sub-
jects. Multiple regression analysis indicated that postprandial RLP-C concen-
tration was an independent predictor of HOMA-R regardless of age, BMI, and
other lipid profiles. Conclusion: Thus, postprandial RLP metabolism is closely
related to IR. The subjects with IR may be accompanied with postprandial RLP
elevation after the daily fat intake, and the accumulation of postprandial rem-
nant lipoproteins may be the possible cause of atherosclerotic proliferation in
metabolic disorder.

P2356 Acute effects of low-density lipoprotein apheresis
(HELP procedure) on cholesterol oxidation products
and novel vasoactive peptides urotensin and relaxin

E. Pulawski 1, K.P. Mellwig 1, H.K. Schmidt 1, T. Brinkmann 2, K. Kleesiek 2,
D. Horstkotte 1. 1Heart Center North Rhine-Westphalia, Department of
Cardiology, Bad Oeynhausen, Germany; 2Heart Center North
Rhine-Westphalia, Inst Laboratory Transfusion Medicine, Bad Oeynhausen,
Germany

Introduction: LDL-apheresis according to HELP (APH) is used to treat severe
hypercholesterolemia in patients (pts.) with coronary artery disease (CAD). It
has been argued that either hypercholesterolemia or extracorporeal treatment
may enhance oxidative stress. We investigated the influence of a single APH
on plasma concentrations (pc) of the cholesterol oxidation products and va-
soactive peptides urotensin and relaxin in pts. with heterozygous familiar hy-
percholesterolemia (FHH) and advanced CAD enrolled in a chronic one/week
APH program.
Methods: pc of oxidized LDL, Cu/ZnSOD, relaxin and urotensin were mea-
sured by ELISA, malondialdehyd (MDA) by HPLC and the antioxidative serum
capacity (ImAnOx) by photometric method. Samples of 12 pts. (6 F, 58 ±9 y)
before (pre), immediately after (post1) and prior to next APH (post2) were col-
lected weekly.
Results: pts. with FHH demonstrated higher pc of oxLDL than healthy con-
trols (n=30): 11,4±5mU/l vs 7,7 mU/l (p<0,05) proportional to LDL-chol. (r=0,8,
p<0,0001). With APH LDL-chol. and oxLDL were reduced by 54% and 47%,
respectively. MDA declined by 30%. Cu/ZnSOD remained unchanged. Relaxin
and urotensine decreased significantly.

Table 1

pre post1 pre vs post1 post2 pre vs post2

OxLDL (mU/l) 11.4±6 6.25±3 p<0.01 10±3 n.s.
MDA (µmol/l) 1.27±0.3 0.9±0.14 p<0.01 1.25±0.2 n.s.
ImAnOx (µmol/l) 317±35 287±46 p=0.03 312±29 n.s.
Cu/ZnSOD (ng/ml) 75±36 71±27 n.s. 64±20 n.s.
Relaxin (pg/ml) 54±52 42±44 p<0.05 50±43 n.s.
Urotensin (pg/ml) 4057±983 2318±656 p<0.0001 3836±1092 n.s.

Conclusions: Single APH reduces cholesterol oxidation products as well
as the vasoconstrictor urotensin without having an influence on cellular
Cu/ZnSOD. The antioxidative serum capacity declines to some degree after
APH.
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P2357 Prognostic value of lipid profile assessed in acute
phase of myocardial infarction

A. Gorecki, T. Chamiec, B. Bednarz, P. Maciejewski, R. Lukaszewicz,
L. Ceremuzynski. Grochowski Hospital, Dept. Of Cardiology, Warsaw, Poland

Background: Elevated cholesterol levels affect endothelial function and throm-
botic balance which may influence the clinical course of myocardial infarction
(MI).
Aim: To assess the value of early cholesterol assessment for in-hospital prog-
nosis in MI.
Methods: The study group consisted of 348 consecutive patients (216 males),
aged 65.7 ± 12 years with MI, admitted within 24 hours from the onset of
symptoms (mean 6.5 ± 5.5 h). The fasting blood samples for lipid profile were
taken during the first 24 hours of hospitalization. Severe in-hospital course of
MI was defined as cardiac death or new non-fatal MI.
Results: 40 out of 348 patients had a severe in-hospital course. Their total and
LDL-cholesterol levels were significantly higher than the respective values in
the remaining patients (Table). Multifactorial analysis revealed that total choles-
terol level was an independent predictor of death (OR 14.6; 95% CI [2.8, 75.3];
p = 0.001) and new in-hospital non-fatal MI (OR 12.9; 95% CI [1.7, 100.4]; p =
0.015). The other independent risk factors were age, LBBB and diabetes.

Total cholesterol LDL-cholesterol HDL-cholrsterol Triglycerides

Severe MI (n = 40) 259.1 ± 34.9 164.7 ± 30.8 53.3 ± 12.9 151.4 ± 90.8
Mild MI (n = 308) 217.8 ± 41.9 137.6 ± 36.1 49.2 ± 13.4 156.3 ± 97.8
p value < 0.001 < 0.001 NS NS

All values are mg/dl

Conclusion: Early assessment of lipid profile identifies high-risk patients with
MI. The finding that elevated total cholesterol and LDL-cholesterol indicates
cmplicated MI supports the use of statins as early as possible in acute myocar-
dial infarction.

P2358 Genetic linkage study of a possible third genomic
locus for familial hypercholesterolaemia in Danish
families

D. Damgaard 1 , JM. Jensen 1, LG. Jensen 2, N. Gregersen 3 , ML. Larsen 1,
O. Faergeman 1 . 1Aarhus Amtssygehus, Department of Medicine and
Cardiology, Aarhus C, Denmark; 2Aarhus Kommunehospital, Department of
Clinical Genetics, Aarhus, Denmark; 3Aarhus University Hospital, Research
Unit for Molecular Medicine, Aarhus, Denmark

Purpose: A locus on chromosome 1p34.1-p32 has been linked to Familial Hy-
percholesterolemia (FH). It is termed the third FH locus to distinguish it from the
2 loci containing the genes for the LDL-receptor (LDL-R) and apolipoprotein B
(apoB). We tested the hypothesis that this locus is linked to the FH phenotype
in Danish families without mutations in the genes for LDL-R or apoB.
Methods: Patients with a definite FH clinical phenotype, including an auto-
somal dominant inheritance pattern in the family, and in whom we found no
mutations in the genes for LDL-R or apoB, were asked to participate in a fam-
ily study. Seventeen families with 140 members in total were informative for
linkage analysis, which was performed with the MLINK program from the LINK-
AGE package. Test of heterogeneity was performed with the HOMOG program.
Results were similar when different disease models were used, and data pre-
sented here were derived using the following model: 1) an autosomal dominant
mode of inheritance; 2) disease gene frequency of 0,001; 3) a person was
considered affected if the level of LDL-cholesterol exceeded the age- and sex-
specific 95 percentile; 4) penetrance was assumed to be 95% for the affected
genotype and 5) penetrance was assumed to be 0,1% for the unaffected geno-
type.
Results: By linkage analysis we could exclude the third FH locus as a cause of
FH in the material as a whole (cf. Table). There was no evidence of heterogene-
ity, and we therefore considered the material to be homogeneous concerning
absence of linkage to the third FH locus. Analysis of the each family suggested
that in 3 small pedigrees the FH phenotype nevertheless segregated in a man-
ner consistent with linkage to the third FH locus. Because these families were
small, these findings could easily be due to chance. This interpretation is also
supported by lack of evidence of heterogeneity. If a gene for FH is identified in
the third locus, we shall obviously test the gene for mutations in these families.

Two point lodscores

Marker name D1S2892 D1S2722 D1S2134 D1S1661

Lodscore Theta=0,001 -8,01 -6,85 -12,3 -1,52*

Lodscore significant if below -2.*Non-informative.

Conclusion: The genetic background of an apparently monogenic disease like
FH is more complex than previously thought, and mutations in a possible third
FH gene do not seem to be a common cause of FH in Denmark.

P2359 Detection of the low-density lipoprotein receptor and
apolipoprotein B gene mutation of patients with
familial hypercholesterolaemia using real time
polymerase chain reaction and SYBER green
chemistry

R. Plewa 1, M. Luczak 1, A. Bolewski 2, J. Wierzchowiecki 2, T. Siminiak 2.
1University of Poznan, Poland, Dept. Molecular Biol. & Biotechnology, Poznan,
Poland; 2District Hospital, Department of Cardiology, Poznan, Poland

The coronary artery disease is the major cause of mortality in Europe. The
mechanisms causing the abnormalities in the lipid metabolism are based on
the excessive lipid intake in the food, disturbances of lipid metabolism, and
genetic defects. The most atherogenic lipoprotein fraction is the LDL fraction
containing cholesterol. The excess of it is eliminated by the binding with the
LDL receptor localized on the surface of the cells. The mutations occurring in
the gene coding the LDL receptor can lead to the defects of the structure and
function of the receptor. The effect of these abnormalities is also the hyper-
cholesterolemia. Accumulation of LDL cholesterol in the plasma can also be
caused by the mutations in the B 100 apolipoprotein gene – the protein that is
the ligand for the LDL receptor.
We studied FH patients in a Central European population. The LDL receptor
and apolipoprotein B polymorphisms were determined by melting curve anal-
ysis with SYBER Green chemistry using real time PCR methode, and direct
sequencing technique. The range of serum cholesterol and LDL-cholesterol
was 250-450 and 200-400mg/dl in FH patients. A large number of different
mutations of the LDLR gene was identified. In a screening of the LDLR gene
mutations of 54 consecutive patients with familial hypercholesterolemia, we dis-
covered new point mutations in 18 exon: one-nucleotide deletion (Asp2731),
thirteen-nucleotide deletion (Val2734), C2623A causing Leu850Ile, T2786C,
G2728A. Mutations was also located in three different exons (4,7,8); C518G
causing a Cys152Trp in exon 4, T1012A causing Cys317Ser in exon 7 and
T1102C causing Cys347Arg in exon 8. The mutation in exon 4 and 7 was pre-
viously reported in a compound heterozygote for familial hypercholesterolemia.
FH can be caused not only by defects in the LDLR but also by mutation in
apolipoprotein B causing decreased LDLR binding affinity, so called familial
defective apolipoprotein B (FDB). Three different missense mutation in 26 exon
of ten patients were found: Pro2712Leu substitution, Arg3500Gln leads to a
defective binding of apolipoprotein B to the LDL receptor and a novel point
mutation 3532Ile. We conclude, those mutations can alter the structure of the
apolipoprotein and reduce their binding to LDL receptor

P2360 The first application of a single low-density
lipoprotein apheresis procedure can improve
myocardial blood flow

K. Mellwig 1, F. Van Buuren 1, E. Pulawski 1, P. Wielepp 2, D. Baller 1,
W. Burchert 2 , D. Horstkotte 1 . 1Heart Center North Rhine-Westphalia,
Department of Cardiology, Bad Oeynhausen, Germany; 2Heart Center North
Rhine-Westphalia, Inst Mol Biophys, Radiopharm, Nucl Med, Bad
Oeynhausen, Germany

Introduction: Endothelial dysfunction (ED) reduces coronary vasodilatation
capacity and coronary blood flow in patients with hypercholesterolaemia.
Cholesterol-lowering drugs may take several weeks to months to achieve
serum cholesterol normalisation and hence correction of ED. LDL apheresis
produces significant LDL cholesterol reduction within hours. Dynamic quanti-
tative positron emission tomography (PET) performed immediately before and
after LDL apheresis offers the possibility of measuring mean global myocardial
perfusion at rest and after pharmacological vasodilatation with dipyridamole,
using 13N ammonia as the tracer.
Materials and methods: Positron emission tomography studies were per-
formed in 12 patients (1 woman and 11 men, age 47.1 ± 9.4 years) with
documented coronary artery disease and hypercholesterolaemia despite max-
imal lipid-lowering medication immediately before and 18-20 hours after LDL
apheresis. This procedure is based on the precipitation at an acid pH of a com-
plex that consists essentially of heparin, LDL, Lp(a) and fibrinogen. In all pa-
tients HELP therapy was performed for the first time. Laboratory parameters
were obtained immediately before (Pre) and after (Post 1) HELP therapy and
18-20 hours after LDL apharesis (Post 2).
Results: LDL cholesterol showed a reduction from 187±45 (Pre) to 75±27
mg/dl (Post 1) and 85±29 mg/dl (Post 2). Fibrinogene was reduced from
348±65 (Pre) to 126±38 mg/dl (Post 1) and 168±45 mg/dl (Post 2). There
were statistically significant improvements in myocardial blood flow following
dipyridamole stimulation (150±61 to 165±48 ml/min 100g, p<0.0062), coro-
nary flow reserve (2.10±0.82 vs 2.62±1.02, p<0.0001) and minimum coronary
resistance (0.61±0.23 to 0.53±0.19 mmHg 100g min/ml, p<0.0001). Plasma
viscosity showed a minor 7.8% decrease.
Conclusion As documented by PET, the study shows that even the first appli-
cation of HELP therapy in the beginning of a chronic treatment can significantly
improve the coronary vasodilatation capacity due to an impressive lowering of
total cholesterol, LDL and fibrinogen levels.
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P2361 The effects of garlic powder time-released tablets
Allicor in early atherosclerosis prevention

I.A. Sobenin 1, A.N. Orekhov 2 on behalf of AMAR Study Group. 1Russian
Cardiology Research Center, Institute of Experimental Cardiology, Moscow,
Russian Federation; 2Institute for Atherosclerosis Research, Moscow, Russian
Federation

The AMAR study (Atherosclerosis Monitoring and Atherogenicity Reduction)
was designed to estimate the effect of time-released garlic-based drug Allicor
(INAT-Farma, Russia), 300 mg daily, on the progression of carotid atheroscle-
rosis in 206 asymptomatic men aged 40-74 in 2-years double-blinded placebo-
controlled randomized multicenter clinical study. The primary outcome was
the rate of carotid atherosclerosis progression, measured individually as the
increase in carotid intima-media thickness (IMT) of the far wall of left and
right common carotid arteries. High-resolution B-mode ultrasonography was
used for carotid arteries imaging. The rate of changes in Allicor-treated group
(-0.022±0.008 mm per year) was significantly different (P=0.002) from the
placebo group in which there was a moderate progression of 0.014±0.009
mm at the overall mean baseline IMT of 0.935±0.009 mm. Within Allicor-
treated group, IMT significant reduction was observed in 58% patients vs 25%
in placebo group (p<0.05). The further significant IMT increase was registered
in 26% patients in Allicor-treated group vs 44% in placebo group (p<0.05). At
the baseline, serum taken from patients was able to induce 1.6-fold increase
in intracellular cholesterol content in cell culture test, on an average. Serum
atherogenicity (the ability of serum to induce cholesterol accumulation in cul-
tured macrophages) was lowered in Allicor-treated patients by 45% on an aver-
age. Allicor administration also reduced the serum-induced expression of IL-1
and TNF-alpha in cultured human macrophages, thus demonstrating the anti-
inflammatory effects of the drug. Moreover, this reduction correlated well with
the changes in IMT (r=0.564, p<0.005 and r=0.483, p<0.02 for TNF-alpha and
IL-1, respectively). In preliminary in vitro studies we have demonstrated that
garlic extract increased cholesterol ester hydrolase activity and inhibited acetyl
coenzyme A:cholesterol acyl transferase, thus leading to the fall in intracellular
cholesterol content. The inhibition of both cellular proliferating activity and the
synthesis of connective tissue matrix components were also observed. So, the
direct anti-atherosclerotic effect of Allicor treatment on carotid atherosclerosis
is possibly due to the prevention of intracellular lipid deposition and inhibition of
inflammatory processes.
The results of AMAR study demonstrate that long-term treatment with garlic-
based non-statin drug Allicor inhibits the progression of early atherosclerosis
in men, thus allowing the new insight into atherosclerosis prevention and treat-
ment.

NEW PERSPECTIVES ON LIPID LOWERING IN
CLINICAL STUDIES

P2362 Statin therapies for elevated lipid levels compared
across doses to rosuvastatin (STELLAR):
non-high-density lipoprotein cholesterol results and
goals

P.H. Jones 1, D.B. Hunninghake 2 , K.C. Ferdinand 3, H.E. Bays 4, A. Raza 5,
R.J. Caplan 5, J.W. Blasetto 5 on behalf of the STELLAR Study Group. 1Baylor
College of Medicine, Houston, TX, United States of America; 2University of
Minnesota, Minneapolis, MN, United States of America; 3Heartbeats Life
Center, New Orleans, LA, United States of America; 4L-MARC, Louisville, KY,
United States of America; 5AstraZeneca LP, Wilmington, DE, United States of
America

Non-high-density lipoprotein cholesterol (non-HDL-C) represents the blood
atherogenic cholesterol, and plasma triglyceride levels are a "marker" for this
atherogenic cholesterol. The National Cholesterol Education Program Adult
Treatment Panel (ATP) III guidelines recommend non-HDL-C as a secondary
goal for patients with triglycerides ≥200 mg/dL who have met their low-density
lipoprotein-C (LDL-C) goal. ATP III set non-HDL-C goals 30 mg/dL higher
than the LDL-C goals of <100 mg/dL, <130 mg/dL, and <160 mg/dL for pa-
tients with high, medium, and low risks of coronary heart disease, respectively.
In this multicenter, randomized trial (4522IL/0065), adults with hypercholes-
terolemia (LDL-C≥160 and <250 mg/dL; triglycerides <400 mg/dL) received 6
weeks of open-label treatment with one of several doses of rosuvastatin (RSV)

Non-HDL-C: mean % change from baseline*

RSV ATV SIM PRA

N/group, range 156-160 154-165 158-165 160-164
10 mg -42 -34 (a) -26 (a) -19 (a)
20 mg -48 -40 (b) -33 (a,b) -22 (a,b)
40 mg -51 -45 (c) -35 (a,b,c) -27 (a,b,c)
80 mg -48 -42 (b,c)

*Baseline means were 221-230 mg/dL.Significantly different (p<0.002) versus (a) RSV 10 mg,
(b) RSV 20 mg, (c) RSV 40 mg from analysis of variance (significance level adjusted to account
for multiple comparisons).

(Crestor ), atorvastatin (ATV), simvastatin (SIM), or pravastatin (PRA). Pair-
wise comparisons of RSV with corresponding or higher doses of comparators
for % changes in non-HDL-C were analyzed statistically (see table). Also, num-
bers of patients with hypertriglyceridemia at baseline (35% of all patients) who
met both ATP III LDL-C and non-HDL-C goals at 6 weeks were assessed. In
the RSV 10-40 mg groups, 80-84% met both LDL-C and non-HDL-C goals,
compared with 51-84% in the ATV 10-80 mg groups, 30-60% in the SIM 10-80
mg groups, and 15-37% in the PRA 10-40 mg groups.
In summary, RSV had the greatest effect on non-HDL-C, which is of particular
clinical significance in patients with highly atherogenic lipid profiles.

P2363 Additive effects of angiotensin converting enzyme
inhibitor combined with statin on inflammation and
fibrinolysis in hypercholesterolemic patients with
coronary artery disease

SH. Han 1, KK. Koh 1, JW. Son 1, JY. Ahn 2, M-S. Shin 1, IS. Choi 1 . 1Ghil
hospital, Gachon medical school, Cardiology, Incheon, Korea, Republic of;
2Ghil hospital, Gachon medical school, Clinical pathology, Incheon, Korea,
Republic of

Purpose: Because the mechanisms of the biological effects of statin and angio-
tensin converting enzyme inhibitor therapies differ, we studied the vascular
responses to these therapies in hypercholesterolemic patients with coronary
artery disease (CAD).
Methods: We administered simvastatin 20 mg and placebo or ramipril 10 mg
daily during 2 months with washout 2 months to 32 hypercholesterolemic pa-
tients with CAD. This study was randomized, double-blind, placebo-controlled,
crossover in design.
Results: Simvastatin alone or combined with ramipril significantly changed
lipoproteins, and improved the percent flow-mediated dilator response to hy-
peremia (FMD) relative to baseline measurements by 33±6% and by 50±14%,
respectively (both P<0.001) and reduced plasma malondialdehyde (MDA),
marker of free radical by 8±8% and by 18±9% (P=0.039 and P<0.001, re-
spectively) and MCP-1 by 7±4% and by 13±3%, respectively (P=0.019 and
P<0.001, respectively), and CRP from 0.22 to 0.14 mg/dl and from 0.22 to
0.15 mg/dl, respectively (P=0.124 and P=0.002, respectively), and PAI-1 anti-
gen relative to baseline measurements by -4±8% and by 11±7%, respec-
tively (P=0.690 and P=0.018, respectively). However, simvastatin combined
with ramipril changed to greater extent FMD and plasma levels of MDA, MCP-1,
CRP, and PAI-1 antigen than simvastatin alone.
Conclusions: Compared with simvastatin alone, added ramipril to simvastatin
showed additive effects on FMD and the plasma levels of oxidant stress, in-
flammation markers and fibrinolysis potential markers in hypercholesterolemic
patients with CAD.
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P2364 Concomitant statin administration does not affect
clopidogrels clinical efficacy. A CREDO substudy

J. Saw 1, SR. Steinhubl 2 , PB. Berger 3, DJ. Kereiakes 4, EJ. Topol 1 on behalf
of CREDO Investigators. 1Cleveland Clinic Foundation, Interventional
Cardiology, Cleveland, United States of America; 2University of North
Carolina, Chapel Hill, United States of America; 3Mayo Clinic, Rochester,
United States of America; 4Ohio Heart Health Center, Cincinnati, United
States of America

Background: Several statins that are primarily metabolized by cytochrome
P450 3A4 (CYP3A4) have been shown to reduce clopidogrel’s metabolism to
it’s active metabolite and attenuate it’s inhibition of platelet aggregation ex vivo.
However, the clinical impact of this interaction has not been evaluated.
Methods: CREDO was a double-blind, placebo-controlled, randomized trial
comparing pretreatment (300mg) and 1 year (75mg) of therapy with clopidogrel
(treatment group), to no pretreatment and only 1 month of clopidogrel (75mg)
(control group) after a planned PCI. All patients received aspirin. The primary
endpoint was a composite of death, MI, and stroke at 1 year. We performed
a post-hoc analysis to evaluate the clinical efficacy of concomitant clopidogrel
and statin administration, categorizing statin use at baseline to those metabo-
lized by CYP3A4 (atorvastatin, lovastatin, simvastatin), and others (pravastatin,
fluvastatin).
Results: Of the 2116 patients enrolled, 1172 (55.4%) were receiving a statin
at baseline (1001 metabolized by CYP3A4, and 158 not). Overall in CREDO,
the primary endpoint was significantly reduced in the treatment group (8.5% vs
11.5%, RR 26.9%, p=0.025). The benefit of pre- and long-term treatment with
clopidogrel was evident irrespective of treatment with a CYP3A4 metabolized
(7.59% treatment, 11.77% control, RR 36.4%, 95% CI 3.858 - 57.9, p=0.03)
or other statin (5.36% treatment, 13.61% control, RR=60.6%, 95% CI –23.9 -
87.4, p=0.11). Similarly, concomitant therapy with either statin group had no
impact on the incidence of major or minor bleeding.

Conclusions: Although ex vivo testing has suggested a negative interaction
when a CYP3A4 metabolized statin is administered with clopidogrel, this is not
observed clinically.

P2365 Effects of fluvastatin on cardiovascular events in
renal transplant patients: ALERT (Assessment of
Lescol in Renal Transplantation)

H. Holdaas 1, B. Fellstrom 2, A. Jardine 3 on behalf of the ALERT Study Group.
1National Hospital, Renal Section, Department of Medicine, Oslo, Norway;
2University Hospital, Medical Science, Renal Unit, Uppsala, Sweden;
3Western Infirmary Hospital, Medicine and Therapeutics, Glasgow, United
Kingdom

Background: Premature coronary heart disease (CHD) and other cardiovas-
cular diseases(CVD) are the leading causes of death in renal transplant recip-
ients. Hyperlipidemia is a risk factor for cardiovascular morbidity and mortality;
however, no studies have demonstrated that lipid-lowering strategies signifi-
cantly reduce these events in this population. We therefore conducted the first
large-scale, randomized, controlled cardiovascular outcome trial comparing the
effects of a statin vs. placebo in renal transplant recipients. Fluvastatin was se-
lected because it has demonstrated safety in this population.
Methods: ALERT was an investigator-initiated, multicenter, randomized,
double-blind, placebo-controlled trial conducted to assess the effect of fluvas-
tatin in renal transplant patients. Eligible patients were male and female renal
transplant recipients aged 30-75 years with total cholesterol 4.0-9.0 mmol/L
[155-348 mg/dL] who had received a renal transplant more than 6 months be-
fore enrolment and were currently receiving immunosuppressive therapy con-
taining cyclosporine. The primary endpoint of the study was time to first major
adverse cardiac event (MACE), defined as cardiac death, nonfatal myocardial
infarction, or intervention procedure (coronary artery bypass grafting or percu-
taneous transluminal coronary angioplasty), with fluvastatin 40-80 mg/d com-
pared with that of placebo, over a minimum of 5 years and a maximum of 6
years follow-up. The study’s secondary endpoints included composite cardiac
endpoints (MACE or angina pectoris resulting in hospitalization) and composite
cardiovascular endpoints (MACE, or nonfatal or fatal stroke, or hospitalization
for angina, or limb amputation).

Results: This is the largest study in renal transplant recipients, and the first
attempt to modify cardiovascular outcomes. Between June 1996 and October
1997, a total of 2102 patients were randomly assigned to receive either flu-
vastatin or placebo. Data base lock occurred on February 6, 2003. Results
for primary and secondary cardiac and cardiovascular endpoints and selected
subgroup analyses will be available for presentation at the Congress.

P2366 Atorvastatin in patients with type 2 diabetes on
haemodialysis: design and patient characteristics of
a double-blind clinical trial (die deutsche diabetes
dialyse study)

W. März 1, V. Krane 2, M. Olschewski 3, G. Ruf 4, E. Ritz 5, C. Wanner 2 on
behalf of the 4D study group. 1LKH/Universitätsklinikum Graz, Institut für
Laboratoriumsdiagnostik, Graz, Austria; 2University Clinic, Division of
Nephrology, Würzburg, Germany; 3University Clinic, Medical Biometry and
Statistics, Freiburg, Germany; 4Pfizer Ltd, Clinical Research, Karlsruhe,
Germany; 5University Clinic, Division of Nephrology, Heidelberg, Germany

Purpose: A major burden in diabetic patients on long-term dialysis is cerebro-
/cardiovascular (CV) morbidity and mortality. Mixed dyslipidemia with moder-
ately elevated low-density lipoprotein cholesterol and high triglyceride levels is
common in this population. Statins proved to reduce CV endpoints in primary
and secondary prevention, but their efficacy in diabetic patients undergoing
hemodialysis (HD) has not been investigated. To examine this question, the
4D-Study (Die Deutsche Diabetes Dialyse Studie) was initiated.
Methods: The 4D-Study is a prospective, randomized, double-blind study in-
vestigating the potential of atorvastatin to decrease the rate of cerebro-/CV
events in patients with type 2 diabetes on HD. The study involves 171 dialysis
centers throughout Germany. As soon as the predefined number of 424 com-
bined endpoints is reached [i.e., CV death, nonfatal myocardial infarction (MI)
or fatal/nonfatal strokes] the study will be analyzed. Between 1998 and 2002,
1252 patients were randomized to either atorvastatin 20 mg or placebo. Men or
women, aged 33 to 80 years, were entered into the trial with minimum exclusion
criteria.
Results: Preliminary descriptive analyses revealed the following baseline char-
acteristics: 55% were men (mean age: 64 years) and 45% were women (mean
age: 68 years). Mean time between diagnosis of diabetes and first dialysis was
17.8 years; 17% had a prior MI; 82% of patients with a history of CV disease
had a diagnosed hypertension. Mean lipid/lipoprotein levels were 221 mg/dl (to-
tal cholesterol), 128 mg/dl (low-density lipoprotein cholesterol), 37 mg/dl (high-
density lipoprotein cholesterol), 57 mg/dl (very low-density lipoprotein choles-
terol) and 257 mg/dl (triglycerides) with a mean LDL/HDL ratio of 3.9. For
LDL cholesterol, 81% of patients showed values higher than the NCEP ATP
III target level for high risk patients (i.e., 100 mg/dl). Approximately 68% (HDL
cholesterol) and 63% (triglycerides) of patients had values <40 mg/dl and >180
mg/dl, respectively. Of those patients with a history of MI, 84% had LDL choles-
terol levels >100mg/dl and 60% had triglycerides >180 mg/dl.
Conclusions: The baseline data suggest that the sample selected for this
study is representative of patients with type 2 diabetes on HD. No selection
bias was detected. A substantial portion of patients could be identified as can-
didates for lipid-modifying therapy. The study outcome will provide important
data on the use of atorvastatin in patients at a high risk of cerebro-/CV morbid-
ity and mortality. Complete baseline data will be presented.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/24/suppl_1/237/577990 by guest on 20 April 2024



462 New perspectives on lipid lowering in clinical studies

P2367 Effects of selected drugs on exposure to ezetimibe

T. Kosoglou, P. Statkevich, L. Reyderman, LJC. Pember, SE. Maxwell,
R. Courtney, G. Krishna, DL. Cutler. Schering-Plough Research Institute,
Kenilworth, United States of America

Purpose: Ezetimibe (Ezetrol ; Zetia; EZE) is a recent addition to the arma-
mentarium for treating dyslipidemias. The drug acts by inhibiting intestinal ab-
sorption of cholesterol and related phytosterols. The objective of this presenta-
tion is to summarize the results of several Phase 1 studies designed to assess
potential for pharmacokinetic (PK) drug interaction between EZE and selected
drugs.
Methods: The following agents were examined: antacid combination of magne-
sium/aluminum hydroxide (Mg/Al); cholestyramine (bile-acid sequestrant/resin,
CH); cimetidine (H2 histamine receptor antagonist anti-ulcer drug, CI); fenofi-
brate (anti-dyslipidemic drug, FEN); gemfibrozil (anti-dyslipidemic drug, GEM);
and glipizide (oral hypoglycemic drug, GLI). The Phase 1 studies were open
(O) or evaluator blind (EB); cross-over (#-way X) or parallel (P); and single (S)
or multi (M) dose in normal (NV) or otherwise healthy hypercholesterolemic
(HH) volunteers. The dose of EZE was 10 mg PO QD in all but the antacid
study, in which each subject received one EZE dose alone and one EZE dose
immediately following the antacid.
Results and Conclusions: The general study design and findings with respect
to exposure to total EZE (EZE + EZE-glucuronide), as measured by AUC0-
24 (ng x hr/mL), are shown in the table. Results of Phase 1 studies suggest
that exposure to total EZE is not altered by antacids, cimetidine, or glipizide
at the doses tested. Cholestyramine decreased the exposure to total EZE by
∼55%, and thus the dosing of these two drugs when used together should be
spaced apart. The fibric acid derivatives fenofibrate and gemfibrozil appeared
to increase exposure to total EZE by 48% and 70%, respectively.

Exposure to Total EZE*

Interactant Agent Study Design Total EZE – Total EZE –
EZE alone EZE + Agent

Antacid 20mL—Mg/Al O; 2-way X; S; NV; n=12 510 (37) 483 (35)
(6g/9g per 100mL)

Cholestyramine—4g Q12h; 14 days EB; P; M; HH; n=8/group 755 (31) 333 (27)
Cimetidine—400mg Q12h; 7 days O; 2-way X; M; NV; n=12 898 (34) 955 (38)
Fenofibrate—200mg QD; 14 days EB; P; M; HH; n=8/group 785 (54) 1070 (45)
Gemfibrozil—600mg Q12h; 7 days O; 3-way X; M; NV; n=12 637 (44) 1071 (45)
Glipizide—10mg, single dose O; S/M; NV; n=12 639 (26) 674 (31)

*Total EZE (EZE + EZE-glucuronide)=AUC 0-24 (%CV)

The safety and effectiveness of EZE administered with fibrates have not been
established; thus, further clinical trials are warranted.

P2368 Undertreatment of hypercholesterolaemia leads to
low goal attainment in real life

W.G. Goettsch 1, D.D. Yin 2, E. Alemao 2, R.M.C. Herings 1. 1PHARMO
Institute, Utrecht, Netherlands; 2Merck & Co, Whitehouse Station, NJ, United
States of America

Purpose: To assess reductions in total cholesterol levels among users of lipid-
lowering drugs (LLD) in daily practice between 1991 and 2001.
Methods: Data were obtained from a sub-area region of the PHARMO system
that includes complete medication, hospital admission and clinical lab assess-
ment data of 80,000 Dutch residents. Total cholesterol levels (TC) and baseline
characteristics were compared among LLD users (cases) and non-LLD users
(controls). A cohort of 2005 cases who had a baseline cholesterol measure-
ment in the six months before the start of LLD therapy and had at least one
measurement after the start of the therapy was identified. Controls were pa-
tients with a baseline TC measurement who did not receive LLD. If a patient
reached a TC level of less than 5 mmol/l during LLD treatment this was classi-
fied as ’attaining goal’ according to the Dutch guidelines.
Results: A multivariate analysis of cases and controls indicated that the deci-
sion to treat a hypercholesterolemia patient with LLD was determined by the
level of TC at baseline, a possible history of manifest cardiovascular disease
or diabetes, the use of antihypertensive drugs and high blood pressure. 555 of
2005 patients (27.7%) attained goal at start dose, 1362 did not attain goal and
88 had no lab results before the first change of therapy. Prescribers adjusted
therapy in 571 of the 1362 patients (41.9%) who did not attain goal; 137 of
these patients attained goal after therapy adjustment (24.0%). In 185 of these
517 patients the effective statin dose was doubled; 47 (25.4%) of these patients
attained goal. At the end of the follow-up period of at most three years 650 pa-
tients attained goal (32.4%). Goal attainment was dose-dependently related to
the potency of initial therapy; goal attainment at the lowest potency (pravastatin
10 mg, fluvastatin 20 mg) was 22.5%, 32.4% at the medium potency (simvas-
tatin 10 mg, pravastatin 20 mg, fluvastatin 40 mg) and 42.5% at the higher
potencies.
Conclusions: Although results from this study indicate that the selection of
patients and the initial LLD treatment for most patients in the Netherlands are
in line with the national guidelines, goal attainment percentages in real-life are
low. On the basis of the data we conclude that this is mainly due to the low

doses of initial LLD prescribed and lack of dose adjustment. More efficacy is
needed to increase the percentage of patients attaining goal. Additionally, in-
creased patient compliance and a better supervision of patients under LLD
treatment will increase goal attainment percentages.

P2369 Early benefit from structured care with atorvastatin in
hypertensive patients with coronary heart disease

V. Athyros 1, AA. Papageorgiou 1 , AN. Symeonidis 2, AN. Pehlivanidis 1,
VI. Bouloukos 1, M. Elisaf 3, DP. Mikhailidis 4 on behalf of GREACE
Investigators. 1Hipocration Hospital, Internal Medicine, Thessaloniki, Greece;
2Greek Society of General Paractitioner, Thessaloniki, Greece; 3University of
Ioannina, Internal Medicine, Ioannina, Greece; 4Royal Free University, Clinical
Biochemistry, London, United Kingdom

Patients with arterial hypertension (AH) and coronary heart disease (CHD)
benefit from statin treatment at least as much as the average CHD population.
The effect of atorvastatin on such patients has not yet been investigated.
Aim: The prospective evaluation of the effect of structured care (SC) of dyslipi-
demia with atorvastatin (strict implementation of guidelines) versus usual care
(UC) (physician’s standard of care) on morbidity and mortality of patients with
AH and CHD.
Methods: From 1,600 consecutive CHD patients randomized to either form of
care in the target-based GREek Atorvastatin and Chd Evaluation (GREACE)
Study, 850 had AH; 421 in the SC arm and 429 in the UC arm. All patients
were followed-up for a mean 3-year period. In the SC group patients were
treated with atorvastatin (dose titration from 10 to 80 mg/day) to achieve the Na-
tional Cholesterol Education Program (NCEP) low-density lipoprotein choles-
terol (LDL-C) treatment goal of <2.6 mmol/L; 100 mg/dL. Primary endpoints
were all-cause and coronary mortality, coronary morbidity (non-fatal myocar-
dial infarction and revascularization), and stroke.
Results: In the SC group 97% (n=408) of the patients were on atorvastatin
(mean dose 25 mg/day) throughout the study and the NCEP LDL-C treatment
goal was reached by 94% (n=396) of the patients. Only 15% (n=64) of the
UC patients were on long-term hypolipidemic drug treatment and 3% (n=13) of
them reached the NCEP LDL-C treatment goal. During the study 107 out of 429
(24.9%) CHD patients with AH on UC experienced a major vascular event or
died vs 55 out of 421 (13%) patients on SC; relative risk reduction (RRR) 48%,
p<0.0001. RRR for all-cause mortality was 41%, p=0.003, coronary mortality
49%, p=0.001, coronary morbidity 48%, p<0.0001, and stroke 58%, p=0.0002.
Event rate curves started deviating from 6th treatment month and RRR was
almost 50% by 12th month. RRRs remained at that level until the end of the
study, time at which they became statistically significant. Long-term treatment
with atorvastatin was safe and cost-effective (the direct cost/life-year gained
was estimated at $US 7,900).
Conclusions: In secondary CHD prevention patients with AH, SC of dyslipi-
demia with atorvastatin, to achieve the NCEP LDL-C treatment goal, reduces
all-cause and coronary mortality, coronary morbidity and stroke by almost one-
half within a 3-year period, in comparison to UC. Clinical benefit is manifested
as early as the 6th month of treatment, but becomes statistically significant by
the 3rd treatment year.
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P2370 Simvastatin significantly raises high-density
lipoprotein cholesterol in patients with type 2 diabetic
dyslipidaemia and low high-density lipoprotein
cholesterol

M. Miller 1, H. Borisute 2, Z. Yuan 2, W. Battisti 3, J. Palmisano 2. 1University of
Maryland Medical System, Medicine, Division of Cardiology, Baltimore, United
States of America; 2Merck & Co., Inc., Clinical Development, West Point,
United States of America; 3Merck, Medical Communications, West Point,
United States of America

Modifications of lipid and lipoprotein parameters, including raising low HDL-C,
appear to be important for improving CV risk reduction. Patients with Type 2
diabetes mellitus often have a combined hyperlipidemia that may be refractory
to treatment. This combined hyperlipidemia includes low HDL-C and elevated
triglycerides. Since data on the efficacy of high dose simvastatin in this pop-
ulation is limited, this study was designed to test the efficacy and tolerability
of simvastatin (S) in raising HDL-C and its subfractions in patients with Type 2
diabetic dyslipidemia and low HDL-C.
Adult patients (N=151) with Type 2 diabetes mellitus and LDL-C>100mg/dL,
HDL-C<40mg/dL, and triglycerides between 150 and 700 mg/dL were random-
ized to S 80 mg (S80), S 40 mg (S40), or placebo (pbo) in this double-blind,
3-period (6 weeks each) crossover study. Lipid parameters were assessed us-
ing standard methods and the Vertical Auto Profile (VAP) expanded panel.
At 6 weeks, S80 and S40 increased HDL-C and HDL subclasses (Table;shown
as adjusted mean percent change from baseline after 6 weeks of treatment)
S80 and S40 reduced LDL-C by 47.3% and 40.7%, IDL by 56.8% and 52.5%,
and VLDL by 39.5% and 31.6%, respectively, from baseline. Changes for pbo
were 2.3% (LDL-C), 7.7% (IDL), and 9.6% (VLDL). Triglycerides were reduced
by 30.9% (S80), 28.9% (S40), and 0.1% (pbo). Total-C/HDL-C was reduced
by 40.2% (S80), 33.6% (S40), and 2.2% (pbo). S80 was statistically better
than S40 in reducing VLDL (p=0.007) and total C/HDL-C ratio (p<0.002). Both
doses of simvastatin were well tolerated.
Change in HDL

Subclass (mg/dL) S80 S40 Pbo

HDL-C 8.5*,** 4.8* -0.4
HDL2-large 14.0*,** 5.8 4.2
HDL3-small 5.8* 3.5 1.3

*p less than or equal to 0.001 compared with placebo; **p less than or equal to 0.002 compared
with S40.

S80 and S40 significantly increased HDL-C levels, and significantly reduced
LDL-C, VLDL, IDL, and triglyceride levels compared with placebo (p<.001) in
patients with low HDL-C. S80 significantly improved HDL subclasses, espe-
cially cardioprotective HDL2. This raises the possibility of additional benefit,
independent of LDL lowering effects, in patients with Type 2 diabetes.

P2371 A systematic review on the cost-effectiveness of
statins

O. Franco 1, L. Bonneux 2. 1Erasmus Universiteit, Public Health, Rotterdam,
Netherlands; 2Utrecht Medical Center, Julius Center, Utrecht, Netherlands

Statin therapy is known to reduce the rate of coronary heart disease. However,
the scope of treatment is limited by high costs. This asks for clear priority setting
aided by cost-effectiveness analyses. Costs are dominated by costs of statins
and even though all trials agree on the size of health effect, cost-effectiveness
analyses of statins have reported different results ranging from acceptable to
non-acceptable ratios.
Aim: To evaluate and explain the level of heterogeneity existing in the different
economic analyses of cardiovascular risk management with statins.
Methods: We performed a systematic review of the published statin cost-
effectiveness analyses in Medline, the British National Health Service Eco-
nomic Evaluation database and authors reference lists. Outcomes were stan-
dardized on calendar year and currency and compared by categories of abso-
lute risk at start of treatment, age, funding source, time horizon, year of publi-
cation, discount rate and perspective of the analysis.
Results: Heterogeneity of cost-effectiveness ratios (CER) was much higher
than expected from known heterogeneity of costs and effects. However, most
of the studies reported moderate (<40000 dollars per year of life saved) to good
(<20000 dollars per year of life saved) cost-effectiveness ratios for those with
respectively 1-2.5% risk of coronary heart disease per annum (corresponding
to healthy populations at high risk) and 2.5-4% risk of coronary heart disease
per annum (corresponding to cardiovascular disease patients). Ages < 45 and
> 65 showed worse CER compared to the age group 45-65. Studies with phar-
maceutical company funding showed 5 times lower CER compared with stud-
ies funded by governments or educational institutions. This difference is most
striking at low levels of absolute risk (with high financial impact). Shorter time
horizons and older studies (before 1995) were associated with worse CER.
Conclusions: Treatment with statins is cost-effective for a wide range of cardio-
vascular risk levels. Information about cost-effectiveness at younger and older
ages is still scarce and contradictory. Variance in cost-effectiveness analyses
is larger than expected from direct observations of costs and effects. This is a
serious problem if financial interests are large, and this holds for industry as for
government and health care insurers. There is a great need for methods that
are more evidence based and less liable to bias. The good news is that the
situation is improving: recent CER reach qualitative agreement on which levels
of risk to treat efficiently.
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