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HEART FAILURE: PROGNOSTIC POINTERS

12 | BEDSIDE
Combined score using clinical, ECG, and echocardiographic
parameters to predict left ventricular remodeling in CRT patients

A. Brunet Bernard1, S. Marechaux2, L. Fauchier1, A. Guiot2, M. Fournet3,
A. Reynaud3, F. Schnell3, C. Leclercq3, P. Mabo3, E. Donal3. 1Tours Regional
University Hospital, Hospital Trousseau, Tours, France; 2Université Lille Nord de
France, GCS-Groupement des Hôpitaux de l’Institut Catholique de Lille, Facu,
Lille, France; 3University Hospital of Rennes, Department of Cardiology and
Vascular Disease / CIC-IT 804, Rennes, France

Background: Up to 30% of patients selected on guideline criteria fail to respond
to CRT.
Methods: The derivation cohort consisted of 162 heart failure patients implanted
with a CRT device. Baseline clinical, ECG and echocardiographic characteristics
were entered into a univariable and multivariable model to predict reverse remod-
eling as defined by a ≥15% reduction in LVESV at 6 months (60%). Combinations
of predictors were then tested under different scoring systems. A new 7-point CRT
response score termed L2ANDS2: Left bundle branch block (2 points), Age >70
years, Non-ischemic etiology, LV end-diastolic Diameter <40 mm/m2, and Septal
Flash (2 points) was calculated for these patients. This score was then validated
against a validation cohort of 45 patients from another academic center.
Results: A highly significant incremental predictive value was noted when Septal
Flash was added to an initial 4-factor model including left bundle branch block (dif-
ference between area-under-curve C statistics = 0.125; p<0.001). The predictive
accuracy using the L2ANDS2 score was then 0.79 for the C statistic. Applica-
tion of the new score to the validation cohort (71% of responders) gave a similar
C statistic (0.75). A score >5 had a high positive likelihood ratio (+LR=5.64),
whereas a score <2 had a high negative likelihood ratio (−LR=0.19).
Conclusions: This L2ANDS2 score provides an easy-to-use tool for the clinician
to assess the pre-test probability of a patient being a CRT responder.

13 | BEDSIDE
ACTN3 R577X polymorphism and long-term survival in patients with
chronic heart failure

S. Bernardez, P.C.J.L. Santos, J.E. Krieger, A.J. Mansur, A.C. Pereira. Heart
Institute of the University of Sao Paulo (InCor), Laboratory of Genetics and
Molecular Cardiology, Sao Paulo, Brazil

Background: Previous studies have shown the occurrence of actinin 3 deficiency
in the presence of the R577X polymorphism in the ACTN3 gene. A recent sys-
tematic review and meta-analysis brought a stronger evidence of the influence
of the genetic profile with physical performance in athletes with positive associ-
ation between ACTN3 R allele and power events. However, the impact of alpha
actinin-3 deficiency caused by this polymorphism is still unknown in heart fail-
ure.
In this scenario, the main aim of our study was to assess whether ACTN3 R577X
polymorphism is associated with mortality in a heart failure patients.
Methods: A prospective cohort study was conducted from 2002 to 2004. The el-
igibility criteria included diagnosis of chronic heart failure stage C from different
etiologies. We excluded all patients with concomitant disease that could be re-
lated to poor prognosis. ACTN3 rs1815739 (R577X) polymorphism was detected
by polymerase chain reaction. Survival curves were calculated with the Kaplan-
Meier method and evaluated with the log-rank statistic. The relationship between
baseline variables and the composite endpoint of all-cause death was assessed
using a Cox proportional hazards survival model.
Results: A total of 463 patients were included in this study. The frequency of the
ACTN3 R577X variant allele was 39.0%. The LVEF mean was 45.6±18.7% and
the most common etiology of this study was hypertensive. After mean follow-up
of five years, 239 (51.6%) patients met the pre-defined study endpoint. Survival
curves showed higher mortality in patients carrying RX or XX genotypes com-
pared with patients carrying RR genotype (p=0.01). Furthermore, in a Cox pro-
portional hazards survival model, the presence of the RX or XX genotypes in
patients with heart failure was independently associated with higher hazard ratio
compared with carriers of RR genotype (HR 1.72, 95% CI 1.14-2.62, p=0.01),
after adjusted for covariates.
Conclusion: R577R polymorphism in the ACTN3 gene was independently asso-
ciated with worse survival in patients with chronic heart failure. Further studies
are necessary to ensure its use as a marker of risk for this syndrome.

14 | BEDSIDE
Which formula for estimating glomerular filtration rate is the better
predictor of outcomes in heart failure with preserved ejection
fraction? An analysis from the I-Preserve trial

A. Pozzi1, P.S. Jhund1, K. Damman2, B.M. Massie3, P. Carson4, M.R. Komajda5,
R. Mckelvie6, M.R. Zile7, I.S. Anand8, J.J.V. Mcmurray1. 1University of Glasgow,
Glasgow, United Kingdom; 2University Medical Center Groningen, Groningen,
Netherlands; 3University of California, San Francisco, ; 4Veterans Affairs Medical
Center, Washington, United States of America; 5University Pierre & Marie Curie
Paris VI, Paris, France; 6McMaster University, Hamilton, Canada; 7Medical

University of South Carolina, Charleston, ; 8University of Minnesota, Minneapolis,
United States of America

Purpose: Low GFR is associated with poor prognosis in heart failure (HF). We
compared the predictive value of Cockroft-Gault (CG), Modification of Diet in Re-
nal Disease Study Group (sMDRD) and Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) in the Irbesartan in Patients with Heart Failure and Pre-
served systolic function (I-Preserve) trial
Methods: In 4023 patients, aged ≥60 years with LVEF ≥45% and NYHA II-IV, we
compared the predictive value of each equation for all-cause mortality, CV death
(CVD) and a composite of HF death or HF hospitalization using C statistics. We
added eGFR to published predictors of outcome (see footnote)
Results: There were 861 deaths (21.4%), 604 CVD (15.0%) and 849 composite
HF endpoints (21.1%). All formulae improved the model for each endpoint except
for CV death. CKD-EPI was better than CG only for the composite HF outcome
(p=0.018), but better than sMDRD for all the endpoints (all cause mortality p=0.03;
CVD p=0.007 and HF composite p=0.005). There was no difference between CG
and sMDRD

HR 95% (CI) P-value C-statistic

All cause mortality (Model without eGFR 0.7354)
Model + CKD-EPI (per log decrease) 1.34 (1.06–1.7) 0.014 0.7378
Model + sMDRD (per log decrease) 1.29 (1.03–1.63) 0.028 0.7374*
Model + Cockroft-Gault (per log decresase) 1.26 (1–1.59) 0.05 0.7373

CV Death (Model without eGFR 0.7430)
Model + CKD-EPI (per log decrease) 1.16 (0.87–1.54) 0.298 0.7437
Model + sMDRD (per log decrease) 1.12 (0.84–1.47) 0.433 0.7434#

Model + Cockroft-Gault (per log decresase) 1.11 (0.84–1.46) 0.473 0.7434
HF hospitalization/HF death (Model without eGFR 0.7613)

Model + CKD-EPI (per log decrease) 1.35 (1.06–1.71) 0.015 0.7633
Model + sMDRD (per log decrease) 1.32 (1.05–1.68) 0.02 0.7631†

Model + Cockroft-Gault (per log decresase) 1.11 (0.87–1.41) 0.396 0.7617‡

Baseline model includes: history of HF hospitalization, diabetes mellitus, COPD, history of is-
chaemic heart disease, history of myocardial infarction, log neutrophil count, age, ejection frac-
tion, heart rate, and log NT-proBNP. *CKD-EPI vs sMDRD=0.03, #CKD-EPI vs sMDRD=0.007,
†CKD-EPI vs sMDRD=0.005, ‡CKD-EPI vs CG =0.018.

Conclusions: CKD-EPI was a better predictor of events in HFpEF compared with
sMDRD or CG.

15 | BEDSIDE
Left ventricular global strain is a superior predictor of all-cause
mortality compared to left ventricular ejection fraction in patients with
severe heart failure

M. Sengelov, T. Biering-Sorensen, P.G. Jorgensen, N.E. Bruun, T. Fritz-Hansen,
J. Bech, F.J. Olsen, J. Sivertsen, J.S. Jensen. Gentofte University Hospital,
Department of Cardiology, Gentofte, Denmark

Objective: Myocardial strain deformation analysis (global strain) obtained by 2D
speckle tracking may be superior to left ventricular ejection fraction (LVEF) in
predicting all-cause mortality in patients with severe systolic heart failure.
Methods: In this study transthoracic echocardiographic examinations were re-
trieved from heart failure clinic’s database of our hospital in 1061 patients.
The echocardiographic images were subsequently analyzed and conventional
echocardiographic parameters and strain data were obtained.
Results: During a median follow-up of 40 months 177 (16.7%) patients died.
Patients who died during follow-up had significantly lower LVEF (23.7% vs. 28.2%,
P<0.001) and mean global strain (8.12% vs. 9.86%, p<0.001). The risk of dying
increased with decreasing tertile of global strain being approximately three times
higher for the patients in the lowest tertile compared to patients in the highest
tertile (1. tertile vs 3. tertile HR: 3.38 95% CI: 2.3 – 5.1,P<0.001) (figure).

Many of the conventional echocardiographic parameters proved to be predictors
of mortality. However, global strain remained an independent predictor of mortal-
ity after adjusting for age, gender, BMI, total cholesterol, heart rate, atrial fibrilla-
tion, diabetes mellitus and conventional echocardiographic parameters (HR: 1.19
95% CI: 1.04 – 1.37, per 1% decrease, P=0.014) while ejection fraction proved to
be insignificant adjusted for aforementioned characteristics (P=0.81). In addition,
global strain had a higher Harrell’s C statistics than LVEF (0.67 vs. 0.65).
Conclusion: In patients with severe systolic heart failure global strain is an inde-
pendent predictor of all-cause mortality. Furthermore, global strain proved to be
a superior prognosticator when compared to left ventricular ejection fraction.
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16 | BEDSIDE
Left ventricular ejection fraction as a prognostic marker for all-cause
mortality in HIV-infected patients

N. Reinsch1, L. Eisele2, B. Schwarz3, T. Neumann1, F. Lunschken1,
V. Holzendorf4, N. Brockmeyer5, D. Schadendorf3, R. Erbel1, S. Esser3. 1West
German Heart Center Essen Clinic for Cardiology, Essen, Germany; 2University
Hospital of Essen (Ruhr), Institute for Medical Informatics, Biometry and
Epidemiology, Essen, Germany; 3Department of Dermatology and Venerology,
University of Essen, Essen, Germany; 4Center for Clinical Trials (KKS),
University of Leipzig, Leipzig, Germany; 5Ruhr-University Bochum, St. Josef
Hospital, Department of Dermatology and Allergology, Bochum, Germany

Background: Since the advent of highly active antiretroviral treatment, cardio-
vascular disease has become an area of increasing concern among patients in-
fected with HIV. Heart failure may result as the final path of many cardiovascular
diseases in this population. The aim of this study was to assess the prevalence
and prognostic importance of a reduced left-ventricular ejection fraction (LVEF) in
HIV-infected individuals.
Methods: This prospective multicentre observational Cohort study elucidates
cardiovascular disease prevalence by standardised non-invasive cardiovascular
screening program and echocardiographic investigation in 843 HIV-infected pa-
tients from four specialised outpatient clinics in Germany between 2004 and 2011.
The follow-up was 60 month. The LVEF grouped into ≤35%, 35-50% and >50%
on the incidence of all-cause mortality was assessed using multivariate Cox re-
gression analysis.
Results: At baseline, 84% of the 843 patients were male, 89% Caucasians, 60%
MSM, 31% were CDC-categorised C and 47% immunological stage 3. In mean,
HIV-infection was diagnosed for 7.8±5.6 years at baseline (IQR 2.8-11.6 years).
The mean age was 44±10 (IQR 37-50, Range 20-75) years and the mean mea-
sured CD4 cell counts were 505±296 (IQR 301-650, range 4-1984) cells/μl. 729
(87%) patients underwent antiretroviral treatment, of whom 74% had an HIV-RNA
<50 copies/ml. 7/843 patients (1%) had LVEF ≤35% and 53/843 (6%) patients
had LVEF values ranged in 35 to 50%. Subjects with low LVEF had increased fre-
quency of death (mortality: 57% for LVEF ≤35%, 14% LVEF values ranged in 35
to 50% and 6% LVEF >50%). In unadjusted univariate cox model, LVEF ≤35%
and LVEF ranged 35-50% were associated with a 7.3 [3.2-16.9]-fold and a 1.7
[1.2-2.5]-fold risk, respectively, for all-cause mortality. After further adjustment for
traditional cardiovascular risk factors (age, smoking, total cholesterol, antihyper-
tensive drugs) and HIV related variables (HIV Stadium C = AIDS) and CD4 cell
count, LVEF ≤35% was still predictive in the model (4.8 [1.4-16.8]).
Conclusions: According to our data, reduced LVEF is an independent predictor
for an increased risk for all-cause mortality in a HIV-infected population. Screening
for low LVEF is of main importance in this group of patients and should be carried
out in patients with suspected heart failure.

17 | BEDSIDE
Features and outcomes of acute myocarditis in children

C. Walton, M. Veyrier, M. Bakloul, C. Ducreux, L. Boussel, R. Henaine, O. Metton,
J. Ninet, S. Di Filippo. University Hospital of Lyon - Hospital Louis Pradel, Lyon,
France

This study was to assess features and outcomes of children with acute myocardi-
tis.
Methods: Patients <18y with acute myocarditis (proved by virology and/or MRI
and/ or complete recovery of myocardial function) were included. Clinical data,
echocardiographic parameters and outcomes were collected and cases divided
in groups I (<2y), II (2 to 10y) and III (>10y).
Results: 72 patients were included (1983 to 2012), 30 males, aged 4.1±5.1y
(med 1.5y): 43 in group I, 17 in II and 12 in III. Heart failure was present at onset in
57 cases (78%): 8 cardiogenic shock (12%), 30 severe HF (44%) were more fre-
quent in groups I (56%) and II (46%) than in III (17%, p<0.0001), while chest pain
(15.5% of all) was more frequent in III (83%). LVSF at diagnosis was 18.4±9%
(med 16%): 16% and 15% in groups I and II vs 30.5% in III (p=0.0001). Aortic
VTI was 11.4±5.8 cm (med 10): 8cm and 11 in groups I and II vs 17 in group III
(p<0.05). Mitral regurgitation was present in 76.5%, pericarditis in 16.4%, throm-
boembolic in 5 cases (7%), arrhythmias in 7 (10%). Virus was positive in 27 cases
= 37.5% (1 virus in 24, >1 viruse in 3). Nine patients died (13%) within 2months
post-diagnosis (2 days to 8.6 months), 1 was transplanted (3rd month), 19 have
sequellae (27.5%), 40 completely recovered (58%), at FU=5.5±5.6y (med 4y).
Inotrope support was needed in 34 cases (47%): 51%, 59% and 16% of groups
I, II and III respectively (p<0.0001). Six patients (8.3%, 1 in groupIII) needed me-
chanical circulatory support (3ECMO, 3VAD), within day-14 from onset: 1 died on
support, 5 were weaned-off (duration of support: 4 days to 3 months). Survival
was 96%, 90%, 87.5% and 86% at 1 month, 3 months, 6 months, 2y and 10y
of FU. All patients in group III survived. Ten-year survival was 81.4% in group I
and 88.2% in II (p=NS). LVSF improved from 18.4±8.9% (med 16%) at onset, to
24.6±10.3% (med 23.5%) at 1st month, 26.5±8.6% (med 26.5%) at 3rd month,
30.7±8.6% (med 29.6%) at 6th month and 38±7% (med 37%) at last FU.
Conclusion: Acute myocarditis in children has favourable outcomes despite early
mortality. Myocardial dysfunction and heart failure are less frequent in patients
>10 years of age. Mechanical circulatory support successfully lessens mortality.
Myocardial contractility can progressively improve within the first 6months after
onset of disease.

18 | BEDSIDE
Left ventricular contractile function assessed by 2D strain is a simple
surrogate of recruitable function and predicts the outcome after
cardiac resynchronization therapy

L.E. Sade, I. Atar, B. Ozin, H. Muderrrisoglu. Baskent University, Faculty of
Medicine, Ankara, Turkey

Purpose: Recruitable contractile function is important for a favorable response
to cardiac resynchronization therapy (CRT). Ejection fraction (EF) is inferior to
newer parameters that quantify myocardial deformation to study LV contractile
function. We tested the hypothesis that average peak radial strain (RS) by 2D
speckle tracking can be a simple surrogate of recruitable function to predict the
outcome after CRT.
Methods: We prospectively studied patients undergoing CRT and followed-up
over 5 years. RS was measured by speckle tracking echocardiography in 18
segments from the short axis basal, mid and apical levels. Regional RS ≤10%
indicated scar. Lead position by fluoroscopy and its relation to scar was also as-
sessed. Pre-specified outcome events were death, heart transplantation or LV
assist device implantation. Volume response was considered as reduction in end
systolic volume (ESV) >15%.
Results: Out of 107 patients (20% female, 60% ischemic) 60% were volume
responders. 33 end-point events occured over 5 years: 30 deaths, 2 heart trans-
plants, and 1 LV assist device. Baseline average peak RS but not baseline ESV or
EF, correlated with the extent of volume reduction and mechanical resynchroniza-
tion after CRT (r=0.32, P=0.001 and r=0.55, P<0.001, respectively). On multivari-
ate regression analysis including average peak RS, ESV, RS dyssynchrony, EF,
and lead position in relation to scar, only the average peak RS independently pre-
dicted (P=0.003, 95% CI 0.785-0.953) reverse remodeling at 6 mo. Furthermore,
average peak RS was predictive and additive with mechanical dyssynchrony for
event-free survival after CRT over 5 years (Figure).

Conclusion: LV contractile function assessed by 2D average peak radial strain is
a simple surrogate of recruitable function and predicts the outcome after CRT.

19 | BEDSIDE
Non-sustained ventricular tachycardia lasting 8 or more beats is
associated with sudden cardiac death in patients with chronic heart
failure: A serial holter monitoring study

M. Ishimi, T. Yamada, T. Morita, Y. Furukawa, S. Tamaki, Y. Iwasaki, M. Kawasaki,
A. Kikuchi, M. Fukunami. Osaka General Medical center, Cardiology, Osaka,
Japan

Background: Non-sustained ventricular tachycardia (NSVT) is often observed
in patients (pts) with chronic heart failure (CHF). In the sub-analysis of MERLIN
TIMI-36 trial, high-grade NSVT lasting 8 or more beats was reported to be as-
sociated with the highest risk of sudden cardiac death (SCD) in pts with acute
coronary disease. However, there is no information available on the relation be-
tween SCD and the number of consecutive beats of NSVT in pts with CHF.
Methods and results: We studied consecutive 162 CHF pts with LVEF <40%,
who were enrolled in our prospective cohort study. All pts underwent 24-hour
Holter ECG monitorings at the entry, every 2 to 6 months after the entry for three
years. NSVT was categorized as low-grade (lasting 3 to 7 beats) and high-grade
NSVT (lasting 8 or more beats). During a mean follow-up period of 7.4±4.3 years,
29 of 162 pts had SCD. In the serial Holter monitoring, 28 and 77 pts had high-
and low-grade NSVT, respectively. Compared to pts with no NSVT (n=57), there

NSVT 2014
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was no increased risk of SCD in pts with low-grade NSVT (19% vs 9%, adjusted
hazard ratio (HR): 1.3 (0.41-4.4), p=0.63); however, the risk of SCD was signif-
icantly greater in pts with high-grade NSVT (36%, adjusted HR, 3.9 (1.1-13.8),
p=0.04). Furthermore, pts with high-grade NSVT had the significantly increased
risk of SCD, compared to those with low-grade NSVT (36% vs 19%,adjusted HR
2.5 (1.1-5.7), p=0.03).
Conclusion: NSVT lasting 8 or more beats detected by serial Holter ECG mon-
itorings would be more strongly associated with an increased risk of SCD in pa-
tients with CHF.

20 | BEDSIDE
Prediction of rehospitalisation or death within 30 days after discharge
among heart failure patients: roles of administrative, socio-economic,
geomapping and clinical data

Q. Huynh, C.L. Blizzard, M. Saito, M. Eskandari, B. Johnson, G. Adabi,
J. Hawson, K. Negishi, T.H. Marwick. Menzies Research Institute, Hobart,
Australia

Purpose: Better targeting of heart failure (HF) intensive management programs
may reduce readmission. However, available prediction scores are modestly ef-
fective. We hypothesised that these scores could be improved by including other
factors, and aimed to develop a prediction score of 30-day rehospitalisation or
death in HF, using clinical, demographic and socio-economic data.
Methods: This Statewide study included all 1499 HF patients (male 49.6%, me-
dian age 80 years) who were admitted and survived the first admission to a public
hospital with HF during 2009-2012. General administrative, socio-economic and
geomapping data were available for the whole cohort. Full clinical data collected
before the first discharge were available from 675 patients. Prediction models
were developed using logistic regression, and were validated using bootstrap val-
idation method.
Results: 388 patients (25.9%) were rehospitalised or dead within 30 days after
discharge. The prediction model that was derived using general administrative,
socio-economic and geomapping data had fair discrimination (C-statistic 0.65
[95% CI: 0.62, 0.68]). Using clinical data provided better discrimination (C-statistic
0.69 [95% CI: 0.64, 0.73]). Combining both sources of data best predicted risk
of 30-day rehospitalisation or death (C-statistic 0.72 [95% CI: 0.67, 0.76]). The
C-statistics for internal validation of the three models were 0.65, 0.69 and 0.71
respectively.
Conclusions: Clinical data are stronger predictors than administrative data, but
combining both sources of data may provide the best prediction of 30-day rehos-
pitalisation or death among HF patients.

21 | BEDSIDE
Prognostic implication of worsening renal function in acute heart
failure syndrome patients with and without baseline renal failure

R. Ninomiya1, Y. Matsue1, N. Kagiyama2, T. Kume2, H. Okura2, M. Suzuki1,
A. Matsumura1, K. Yoshida2, Y. Hashimoto1. 1Kameda Medical Center,
Department of Cardiology, Kamogawa, Japan; 2Kawasaki Medical School,
Division of Cardiology, Kurashiki, Japan

Background: Dynamics changes of renal function is frequently observed in treat-
ment course of acute heart failure syndrome (AHFS) patients, and called wors-
ening renal function (WRF). However, prognostic implication of WRF in AHFS
is remained to be elucidated. Baseline chronic kidney disease (CKD: estimated
GFR<60ml/min/1.73m2) is the strongest predictor of WRF and one of the pow-
erful prognostic predictors in AHFS, whether prognostic implication of WRF is
different when occurred in patients with CKD and without CKD is not known.
Methods: We retrospectively included 383 consecutive AHFS patients
(75.7±12.7 years, 52.0% male) from two hospitals who admitted during January
2011 to December 2012 and can discharge. They had postdischarge death or
AHFS readmission rate of 27.4% during median follow-up of 1 year (139-579
days). Patients were divided into 4 groups according to had WRF or not during
hospitalization and the baseline CKD at admission. Kaplan-Meier analysis and
Cox regression model which was adjusted by other risk factors including eGFR at
discharge were used.
Results: Patients with CKD and no WRF (HR 3.11, 95% CI 1.54-.6.29) and with
CKD and WRF (HR 2.30, 95% CI 1.01-5.25) had significantly worse prognosis in
Kaplan-Meier analysis and Cox regression model. However, patients without CKD
and WRF had similar prognosis compared with those without CKD and without
WRF (HR 1.60, 95% CI 0.74-3.46).

Abstract 20 – Table 1. The three prediction models

Administrative model (C-statistic 0.65) Clinical model (C-statistic 0.69) Combined model (C-statistic 0.72)

Remoteness index 1.15 (1.00, 1.35) Remoteness index 1.39 (1.00, 2.12)
Living alone 1.73 (1.24, 2.42) Living alone 2.60 (1.77, 3.83)
Age at admission (per year) 1.03 (1.02, 1.05) HF stage 1.28 (1.00, 1.66) HF stage 1.20 (1.00, 1.59)
Hospital stay (per 3 days) 0.90 (0.85, 0.95) Diuretics use 0.41 (0.22, 0.76) Diuretics use (Y/N) 0.49 (0.26, 0.96)
Number of comorbidities 1.10 (1.05, 1.15) C-reactive protein (mg/L) 1.01 (1.00, 1.02) C-reactive protein (mg/L) 1.01 (1.01, 1.02)

BUN (mmol/L) 1.05 (1.03, 1.08) BUN (mmol/L) 1.06 (1.03, 1.09)
Heart rate (per 5 beats/min) 1.10 (1.03, 1.17) Heart rate (per 5 beats/min) 1.12 (1.05, 1.21)
Deep vein thrombosis 2.27 (1.01, 5.32) Deep vein thrombosis (Y/N) 3.25 (1.35, 7.67)
Arrythmia 2.15 (1.11, 4.17) Arrythmia (Y/N) 2.63 (1.31, 5.30)

Data are shown as odds ratio (95% confidence interval).

Figure 1. Kaplan-Meier curves.

Conclusion: Prognostic implication of WRF is influenced by whether the baseline
CKD is present or not in AHFS patients.

DECIPHERING ISCHAEMIC MYOCARDIAL MECHANICS
WITH STRAIN IMAGING

34 | BENCH
Diagnostic ability of early systolic lengthening in evaluating
myocardial ischemic memory

K. Masuda, T. Asanuma, H. Koriyama, D. Sakurai, M. Oka, K. Kotani,
S. Nakatani. Osaka University Graduate School of Medicine Division of
Functional Diagnostics, Suita, Osaka, Japan

Background: Myocardial ischemic memory can be evaluated by post-systolic
shortening (PSS) because it persists for a while after brief ischemia. Recently,
early systolic lengthening (ESL) assessed by speckle tracking echocardiography
has been reported to be a novel useful parameter for detecting myocardial is-
chemia. However, it is still unclear whether ESL persists after brief ischemia and
can be used for evaluating ischemic memory.
Methods: The left circumflex coronary artery was occluded for 2 minutes followed
by reperfusion in 16 dogs. Short-axis images were acquired at baseline, during
occlusion, 10 and 30 minutes after reperfusion. Circumferential strain was ana-
lyzed in the ischemic and nonischemic areas. Peak systolic strain, post-systolic
index (PSI) as a parameter of PSS, strain amplitude of ESL (εESL) and time from
the onset of QRS to the beginning of regional contraction over the initial length
(ESL time) were measured. Diagnostic accuracy for evaluating ischemic memory
after reperfusion was calculated by the receiver operating characteristics (ROC)
curve analysis.
Results: In the risk area, peak systolic strain decreased and εESL increased
during occlusion compared to the baseline, but these parameters recovered to
the baseline after reperfusion. In contrast, PSI and ESL time significantly in-
creased during occlusion and the significant increase still persisted at 10 minutes
after reperfusion (PSI: 0.02±0.04 vs. 0.19±0.10, p<0.05; ESL time: 88±30 vs.
118±38 ms, p<0.05). However, in diagnostic accuracy of ischemic memory at 10
minutes after reperfusion, PSI was better than ESL time (Fig. 1).

Figure 1

Conclusion: ESL time can evaluate ischemic memory after brief ischemia but its
diagnostic accuracy of ischemic memory may be inferior to PSI.
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Longitudinal 2D strain predicts severe coronary artery disease in
patients with NSTEMI, normal left ventricular ejection fraction and no
wall motion abnormality

G. Malcles, G. Clerfond, S. Monzy, G. Souteyrand, P. Gautier, N. Combaret,
R. Eschalier, B. Citron, J.R. Lusson, P. Motreff. University Hospital Gabriel
Montpied, Cardiology, Clermont-Ferrand, France

Purpose: In the era of high-sensitivity troponin, many patients are diagnosed with
NSTEMI. Noninvasive, accessible bedside tools are needed for early risk strati-
fication. Longitudinal strain provided by speckle tracking echocardiography has
been proven to be very sensitive for diagnosing subclinical myocardial injuries.
Our aim was to compare global and territorial longitudinal strains to the findings
of coronary angiography in subjects with NSTEMI and no sign of myocardial dys-
function, to determine if the decline of the systolic longitudinal function was related
to the severity of the coronary artery disease (CAD).
Methods and results: 40 patients were prospectively examined by echocardio-
graphy immediately prior to coronary angiography after a first hospitalisation for
NSTEMI. Global longitudinal strain (GLS) was provided semi automatically and
we calculated territorial longitudinal strains (TLS) on the basis of the perfusion
areas of the 3 major coronary arteries, by averaging all segmental peaks systolic
strain values within each territory. The subjects were classified into three groups
depending on the extent of CAD: no significant CAD, one-vessel and two-vessel
CAD (excluding left main [LM] or proximal left anterior descending [LAD] arter-
ies), three-vessel CAD or LM and proximal LAD arteries involvement (qualified as
severe CAD).
The mean GLS value for the entire cohort was -19.3±2.3%. A significant wors-
ening of GLS depending on the extent of CAD was found (-21±1.6% [no signifi-
cant CAD] vs. -19.9±1.8% [1 or 2- vessel disease] vs. -17.2±2.2% [severe CAD]
p=0.002). Univariate then multivariate analyses have confirmed that only GLS
(OR: 5.62; 95%CI: 1.40 to 22.60 p=0.015) prognosticates severe CAD. Receiver
operating characteristic (ROC) curves analyses of GLS showed a cut-off value
of -18%, to identify patients with severe CAD with excellent sensibility and speci-
ficity, 82% and 86%, respectively. The AUC for GLS was significantly greater than
the AUC for peak troponin T (TnT) (0.86; 95% CI: 0.71 to 1.00 vs. 0.63; 95% CI:
0.44 to 0.82; p<0.001)
A predominant deterioration of longitudinal strain was found in the territory sup-
plied by the infarct-related artery, except in the right coronary artery territory. The
cut-off value of GLS in the LAD territory was -18.7% (sensibility 56% and speci-
ficity 88%).
Conclusion: This study confirms that global myocardial longitudinal function is
impaired in patients with NSTEMI depending on the extent of CAD, even if left
ventricle visual assessment is normal. GLS enables rapid risk stratification and
predicts severe CAD with excellent accuracy.
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Postsystolic shortening measured early in PCI-treated STEMI patients
is a strong predictor of myocardial salvage and left ventricular
recovery: a cross-modality imaging study

S. Limalanathan, J. Eritsland, P. Hoffmann, G.Ø. Andersen. University of Oslo,
Ulleval University Hospital, Department of Cardiology, Oslo, Norway

Purpose: Assessment of potential recovery of myocardium at risk after reperfu-
sion is difficult in patients with ST elevation myocardial infarction (STEMI). Previ-
ous studies have indicated that postsystolic shortening (PSS) is associated with
myocardial recovery in patients with non-STEMI. However, little is known about
a possible association between PSS and myocardial salvage in patients with
STEMI. The aim of the study was to evaluate the association between myocardial
strain measured by echocardiography in the acute stage and myocardial salvage
measured by repeated cardiac magnetic resonance (CMR) imaging.
Methods: The study population consisted of 100 patients with first-time STEMI
treated by primary PCI. Global longitudinal peak systolic strain (εSYS), and peak
strain (εPEAK) were measured by two-dimensional speckle tracking echocardio-
graphy at a median of 2.4 (range 1-5) days after PCI. Postsystolic index (PSI)
was calculated manually, PSI = [(εPEAK − εSYS):εPEAK] x 100. εSYS and PSI were di-
chotomized into two groups and defined as, those with low negative strain values
(minimum to median) and those with high negative strain values (median to max-
imum). Myocardial salvage index (MSI), infarct size (IS) and ejection fraction (EF)
were assessed by CMR performed both in the acute stage and after 4 months.
MSI was defined as [(myocardium at risk − infarct size):myocardium at risk] x 100.
Results: Median values of εSYS and PSI were −13.1 and 9.6, respectively. Low
negative εSYS range was from −3.2 to −13.1 and high negative εSYS range was
from −13.2 to −22.3. Low PSI range was from 0.0 to 9.6 and high PSI range was
9.7 to 49.1.

Global longitudinal Post-systolic index
peak systolic strain (εSYS) (PSI)

Low εSYS High εSYS p-value Low PSI High PSI p-value

Ejection fraction (%) 51.5 60.0 0.0002 60.0 51.0 0.0005
Infarct size (% of left ventricular mass 16.6 11.0 0.001 11.2 15.9 0.002
Myocardial salvage index 43.6 56.9 0.06 60.5 43.6 0.004

Conclusion: Reduced negative systolic strain and a high degree of postsystolic

shortening measured in the acute stage were associated with large infarct size,
low ejection fraction and impaired myocardial salvage in STEMI patients treated
by primary PCI.
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Assessment of right ventricular functional recovery after acute
myocardial infarction by 2D speckle analysis

O. Huttin, M. Di Meglio, J. Lemarie, F. Moulin, D. Voilliot, N. Girerd, D. Mandry,
P.Y. Marie, Y. Juilliere, C. Selton-Suty. University Hospital of Nancy - Hospital
Brabois, Vandoeuvre les Nancy, France

Objective: To evaluate the pattern of right ventricular (RV) functional recovery
in low risk patients after acute myocardial infarction (AMI) with the help of 2D
speckle imaging (2DSI).
Design and setting: Prospective analysis clinical trial
Patients: 129 consecutive patients (112 men, mean age 55.2±10.9 yrs, gr1: 63
inferior MI, gr2: 66 anterior MI) treated with primary percutaneous coronary in-
tervention underwent both cardiac MRI and echocardiograms 48–72 hours (V1)
and 6 months (V2) after acute MI. To assess echocardiographic RV function, we
measured TAPSE and analyzed the 3 walls of the RV by 2DSI, septal and lateral
from 4C view and inferior from RV2C view. We measured maximal systolic ε (%)
in the basal, median and apical segments of these 3 walls. We calculated lateral,
inferior and septal ε as the means of 3 segments of respectively lateral, inferior
and septal walls and global RV ε as the mean of these 9 values. All strain values
were averaged on 3 consecutives cycles.
Results: At acute phase, MRI-RVEF (%) was lower in gr1 than in gr2 pts
(53.2±6.7 vs 56.0±4.9, p=0.01) and TAPSE was similar in both groups. RV global
ε was more severely impaired in patients with inferior than with anterior AMI (-
18.9±4.3 vs -23.0±3.0, p<0.001) mainly due to a significant difference in infe-
rior ε (-19.1 7.0 vs -24.4 4.9, p<0.001) and lateral ε (- 22.8±6.8 vs 28.3±5.6,
p<0.001) but not in septal ε (-14.9±3.6 vs -15.4±3.7, ns). At 6 months, MRI-
RVEF (56.7±6.9 vs 58.6±6.1, ns) and TAPSE were similar in both groups and
inferior ε was the only RV function parameter that remained significantly different
among both groups (-24.5±6.5 vs -27.5±5.4, p=0.03).
Among the whole population, MRI-RVEF significantly increased between V1 and
V2 (54.1±6.1 vs 57.8±6.6, p<0.001) as did all strain values (global ε: -20.9±4.1
vs -24.5±4.0%, p<0.001) and TAPSE (21.9±5.0 vs 24.6±4.6 mm, p<0.001). The
magnitude of increase between V1 and V2 was significantly higher in gr 1 than in
gr 2 for all strain values but nor for RVEF or TAPSE.
Conclusions: In low risk patients after AMI, RV function recovered throughout
six months of follow up. The degree of RV impairment and the magnitude of RV
functional recovery were higher in patients with inferior MI than with anterior MI.
Although RV function was relatively preserved in those patients, 2DSI analysis of
RV strain allows the assessment of subtle changes in RV deformation not shown
by the measurement of RVEF by MRI or by conventional echocardiographic pa-
rameter such as TAPSE and is therefore an interesting parameter to measure
following MI.
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Restrictive filling pattern is not related to ischemic times but is
associated with worse outcome in STEMI patients who underwent
primary PCI

I. Ilic, V. Jovanovic, R. Vidakovic, A. Vlahovic Stipac, I. Stankovic, D. Milicevic,
G. Obradovic, B. Putnikovic, A.N. Neskovic. Clinical Hospital Center Zemun,
Cardiology, Belgrade, Serbia

Purpose: Altered diastolic function has been identified as an early prognostic
marker after myocardial infarction. We sought to investigate the relationship of
ischemic times on echocardiographic parameters of diastolic function and its long-
term impact on clinical outcomes in STEMI patients treated with primary PCI
during 2-year period, in a single, academic, high-volume PCI centre.
Methods: 639 consecutive patients who underwent primary PCI in 2011–2012
were enrolled in the study. Patients were excluded from the analysis if they suf-
fered previous MI, have been previously treated with PCI or CABG, received
thrombolytics, presented in cardiogenic shock, had significant valvular disease,
were in atrial fibrillation or had previously implanted pacemaker. Comprehensive
echocardiogram was performed after patients’ stabilization, within 48 hours after
primary PCI. During follow-up patients’ status was assessed by telephone inter-
view.
Results: After accounting for the exclusion criteria, the study group consisted
of 433 patients. Comprehensive echocardiogram was performed 1.39±1.54 days
after admission. The restrictive filling pattern (RFP), defined as mitral inflow E/A
ratio >2.0 or E wave deceleration time <140 ms, occurred in 21.5% of patients.
The RFP+ and RFP- patients had similar baseline characteristics, except that
RFP+ group had more smokers (RFP + 46.48% vs. RFP- 32.69%; p=0.036). The
groups had similar door-to-balloon time (RFP+ 51±23 vs 57±40 min; p=NS) and
total ischemic time (314±264 vs 334±369 min; p=NS). However, RFP+ pts had
higher maximum values of troponin I (45.54±33.26 vs 29.93±26.80; p<0.001),
higher LV end-systolic volume (53.75±22.20 vs. 46.03±18.03 ml; p=0.003), end-
diastolic volume (94.20±28.51 vs. 86.25±27.19ml; p=0.032), maximal left atrial
volume index (25.26±8.44 vs. 21.82±6.14ml/m2; p<0.001), and lower LV EF
(43.93±8.86 vs 46.83±10.00%; p=0.027).
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During follow-up of 420±127 days, mortality was higher among RFP+ pts
(11.76% vs. 2.72%; p=0.017) and hospitalizations for heart failure were more
frequent (18.75% vs. 6.07%; p=0.022), as well as major adverse cardiac/cerebral
events (MACCE) (20.41 vs. 6.46%; p=0.017).
Conclusions: RFP was associated with larger infarctions, poorer LV systolic
function and and worse long-term outcome following primary PCI for STEMI, but
it was not related to ischemic times.
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Mid-term impact of manual thrombus aspiration on left ventricular
remodeling: the echocardiographic substudy of the randomized
Physiologic Assessment of Thrombus Aspirtion in patients with
ST-segment

D. Orlic, M. Ostojic, M. Tesic, D. Trifunovic, D. Milasinovic, B. Beleslin,
S. Stojkovic, V. Vukcevic, G. Stankovic on behalf of PATA STEMI trial
investigators. Clinical Center of Serbia, Belgrade, Serbia

Background: It has been reported that index of microcirculatory resistance (IMR)
is lower in ST-segment myocardial infarction (STEMI) patients who underwent
thrombus aspiration before stent implantation compared to those tretaed with
conventional primary PCI. The aim of this study was to evaluate impact of im-
proved myocardial perfusion by manual thrombus aspiration assessed by IMR on
left ventricular remodeling in STEMI patients at mid-term follow-up.
Method: The total of 115 patients entered the echocardiography substudy of the
PATA STEMI (randomized Physiologic Assessment of Thrombus Aspirtion in pa-
tients with ST-segment Elevation Myocardial Infarction) trial which evaluated efi-
cacy of manual thrombus aspiration using Eliminate3 catheter. Echocardiography
was done within the first 24 hours after the index procedure and after 4 months.
End-diastolic and end-systolic left ventricular (LV) volumes, ejection fraction (EF),
cardiac sphericity index (CSI) and regional wall motion score index (WMSI) were
calculated.
Results: In baseline characteristics, in patients with thrombus aspiration com-
pared to those with conventional primary PCI, total ischemic time tended to be
longer 246,7±181,8 vs. 200,9±110,1 min, P=0,09 and AUC CK was smaller
40090±26158 U/L vs. 52676±32013 U/L, P=0,026. Also, corrected IMR was
lower in thrombus aspiration group 27,5±16,8 vs. 39,9±32,7 U/L, while CFR
(1,68±0,81 vs. 1,61±0,67, P=0,6) and mean capilary wedge pressure (20,4±6,6
vs. 21,4±7,8 mmHg, P=0,5)were similar. End-diastolic and end-systolic LV vol-
umes per body surface area, EF, CSI volume and WMSI were similar between
the thrombus aspiration and no aspiration group at baseline and at follow-up. At
follow-up, percent change in WMSI tended to be greater in thrombus aspiration
group (decrease in WMSI 8,2% vs. increase in WMSI 0,8%, P=0,094).
Conclusions: Improved myocardial perfusion assessed by IMR has no impact
on left ventricular remodeling in STEMI patients at mid-term follow-up.
Conclusions: Improved myocardial perfusion assessed by IMR has no impact
on left ventricular remodeling in STEMI patients at mid-term follow-up.

EXTRACELLULAR AND INTRACELLULAR COMPONENTS
OF PROTECTION AGAINST ISCHAEMIA/REPERFUSION

INJURY
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Circulating NOS3 affects adverse left ventricular remodeling post
myocardial infarction

S. Gorressen1, M. Stern1, A.M. Van De Sandt1, M.M. Cortese-Krott1,
T. Rassaf1, A. Goedecke2, J.W. Fischer3, G. Heusch4, M.W. Merx1, M. Kelm1.
1University Hospital Düsseldorf, Dept. of Medicine, Division of Cardiology,
Pneumology and Angiology, Düsseldorf, 2Heinrich-Heine-University, Dept.
of Cardiovascular Physiology, Düsseldorf, 3University Hospital Düsseldorf,
Institut für Pharmakologie und Klinische Pharmakologie, Düsseldorf, 4University
Hospital of Essen (Ruhr), Institute of Pathophysiology, Essen, Germany

Purpose: Nitric oxide (NO) can protect against myocardial infarction and is con-
stitutively produced within the endothelium and several blood cell types by the
isoform 3 of NO synthase (NOS3). Recently we demonstrated that a depletion of
circulating NOS3 increases the size of myocardial infarction and the severity of
left ventricular dysfunction in an acute murine model. In the current study we hy-
pothesized that circulating NOS3 also affects adverse left ventricular remodeling
post myocardial infarction
Methods: To analyze the role of circulating NOS3 we transplanted bone marrow
of NOS3−/− and WT mice into wild type mice, producing chimeras expressing
NOS3 only in vascular endothelium (BC-/EC+) or in both, blood cells and vascu-
lar endothelium (BC+/EC+). Both groups underwent 60 min coronary occlusion in
a closed-chest model of myocardial ischemia followed by 3 weeks of reperfusion.
During the 3 weeks of reperfusion, functional left ventricular remodeling was seri-
ally assessed (24h, 4d, 1w, 2w and 3w) by echocardiography (Vevo 2100, Visual
Sonics). At 3 weeks post ischemia, hemodynamics were obtained by pressure
catheter (1.4F Millar catheter, Millar instruments), and infarct size and collagen
content were quantified post mortem by Gomori’s One Step Trichrom staining.
Results: 3 weeks post ischemia BC-/EC+ exhibited a significantly increased
infarct size/left ventricle (19.5±1.5%; n=13; **p≤0.01) compared to BC+/EC+

(13.8±0.7%; n=16). Functionally, BC-/EC+ exhibited decreased ejection fraction
(36.4±3.0%; ***p≤0.001; n=5), increased end-systolic (53.2±5.9μl; ***p≤0.001)
and end-diastolic volume (82.7±5.6μl; *p≤0.05) compared to BC+/EC+ (EF:
48.8±1.7%; ESV: 35.6±2.2μl; EDV: 69.1±2.6μl; n=8) 3 weeks post ischemia.
Within the myocardial scar, BC-EC+ presented a significantly increased total col-
lagen content (20.2±0.8%; n=13; ***p≤0.001) compared to BC+/EC+ (15.9±0.5;
n=16). Specifically, the content of collagen type I and III was elevated in the in-
farcted myocardium of BC-/EC+.
Conclusion: Our results support an important role for circulating NOS3 in mod-
ulating adverse left ventricular remodeling following myocardial infarction.
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Nanoparticle-mediated targeting of cyclosporine a to the mitochondria
of reperfused myocardium enhances cardioprotection against
ischemia-reperfusion injury in preclinical models

G. Ikeda, T. Matoba, Y. Nakano, K. Nagaoka, K. Nakano, K. Sunagawa,
K. Egashira. Kyushu University, Cardiovascular Research, Fukuoka, Japan

Background: The opening of the mitochondrial permeability transition pore
(mPTP) plays a critical role in myocardial ischemia-reperfusion (IR) injury. We
hypothesized that nanoparticle-mediated targeting of cyclosporine A (CsA), an
inhibitor of the mPTP opening, to the mitochondria would be an innovative ap-
proach for cardioprotection to enhance CsA-induced cardioprotection.
Methods and results: In cultured rat cardiomyocytes, mitochondrial-targeting of
Poly (lactic-co-glycolic acid) (PLGA) nanoparticle was noted after the addition of
hydrogen peroxide that represents oxidative stress during IR (Fig. A). In an in vivo
murine model, intravenous administration of PLGA nanoparticles containing CsA
(CsA-NPs) or a fluorescence marker FITC (FITC-NP) at the time of reperfusion
yielded significantly higher FITC/CsA concentrations in the mitochondria of the
IR myocardium compared with a non-ischemic myocardium (Fig. B). Importantly,
treatment with CsA-NPs enhanced the cardioprotection against IR injury achieved
by CsA (as indicated by the reduction in MI size at lower concentration of CsA)
(Fig. C). The beneficial effects of CsA-NP treatment were blunted in mice lacking
cyclophilin D (a key molecule associated with mPTP opening) (Fig. D). CsA-NP
ameliorated left ventricular remodeling and fractional shortening 4 weeks after
IR. The enhanced cardioprotection by CsA-NP was also noted in a conscious pig
model (Fig E).

Conclusions: Nanoparticle-mediated targeting of CsA to the mitochondria en-
hanced cardioprotection against IR injury through the inhibition of mPTP opening
in IR cardiomyocytes. CsA-NPs can be developed as a more effective inhibitor
of mPTP opening and may protect organs from IR injury in acute MI and other
clinical settings.
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Exosome-mediated intercellular communication by repetitive remote
ischemic conditioning reduces left ventricular remodeling on chronic
heart failure

T. Yamaguchi1, Y. Izumi2, T. Yamazaki1, Y. Nakamura3, S. Sano1, A. Hanatani1,
K. Shimada1, M. Yoshiyama1. 1Osaka City University, Cardiovascular Medicine,
Osaka, 2Osaka City University, Pharmacology, Osaka, 3Izumi Municipal Hospital,
Cardiology, Izumi, Japan

Aims: Remote ischemic conditioning (RIC) by repetitive treatment of transient
limb ischemia is a clinically applicable method for protecting the heart against in-
jury at the time of reperfusion. The aim of this study is to investigate the repetitive
treatment of RIC could improve cardiac dysfunction with old myocardial infarction
(MI).
Methods and results: MI was induced by permanent ligation of the left coronary
artery. At 4 weeks after MI, rats were separated into the untreated (UT) group
or the RIC-treated group (n=16-17). Control rats were subjected to a sham op-
eration (n=11). The RIC treatment was performed by 5 cycles of 5 minutes of
bilateral hindlimb ischemia and 5 minutes of reperfusion under anesthesia once
a day for 4 weeks. Despite comparable blood pressure, body weight and MI size,
ventricular weight, which was corrected for body weight, in the RIC group was sig-
nificantly decreased compared with that in the UT group (2.5±0.1 and 2.7±0.1
mg/g, respectively). Left ventricular (LV) end systolic volume was also significantly
decreased and LV ejection fraction (LVEF) was significantly improved in the RIC
group compared with those in the UT group (P<0.01). Moreover, LVEF after 4-
weeks treatment of RIC tended to be improved compared with that before the
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treatment, while that in the UT group worsened more in 4 weeks. Elevated serum
level of derivatives of reactive-oxygen metabolites (d-ROM) by MI was signifi-
cantly reduced by the RIC treatment (605±24 and 495±23 U.CARR, respec-
tively). Sirius red staining revealed that RIC treatment significantly attenuated
MI-induced LV interstitial fibrosis in the boundary region (P<0.01). Heat shock
protein 72 (Hsp72) level in boundary region of LV was significantly increased
in the UT group, compared with the non-MI control group. Interestingly, Hsp72
level in the same region of the RIC group was more increased compared with
that in the UT group. The protein amount of serum exosomes in the RIC group
was more than that in the UT group (P<0.01). MicroRNA-29, which involves the
suppression of tissue fibrosis and remodeling, was highly expressed in the RIC-
exosomes compared with the UT-exosomes (P<0.05). The microRNA-29 expres-
sion in boundary region of left ventricle tended to be increased in the RIC group
than that in the UT group.
Conclusion: Repetitive treatment of RIC reduces adverse LV remodeling and
oxidative stress by MI. Exosome-mediated intercellular communication may con-
tribute to the beneficial effect of RIC treatment. These results may have clinical
implications for the treatment of patients with evolving LV dysfunction.
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Macrophage migration inhibitory factor is cardioprotective in
ischemia/reperfusion injury by redox regulation

J. Pohl1, U. Hendgen-Cotta1, C. Rammos1, J. Bernhagen2, M. Kelm1,
T. Rassaf1. 1Division of Cardiology, Pulmology and Vascular Medicine, University
Hospital Duesseldorf, Germany; 2University Hospital Aachen, Department of
Biochemistry and Molecular Cell Biology, Aachen, Germany

Purpose: Macrophage migration inhibitory factor (MIF) is cardioprotective in my-
ocardial ischemia/reperfusion (I/R) injury. MIF’s structure shows a Cys-Xaa-Xaa-
Cys (CXXC) motif with a thiol protein oxidoreductase (TPOR) activity, which is
typically found in proteins of the thioredoxin (Trx) superfamily. While the exact
mechanisms of most of the other members of this family like glutaredoxin, per-
oxiredoxin and protein disulfide isomerase are known and form a complex redox
system with regulation of the highly sensitive glutathione system, the relevance
of the structurally highly similar protein MIF in this redox system has not been
elucidated. We therefore set out to test whether MIF mediates cardioprotective
effects by participating in myocardial intracellular redox regulation via the glu-
tathione system.
Methods: To assess whether MIF is able to reduce GSSG, we incubated recom-
binant MIF (rMIF) with GSSG, DTNB and NADPH and measured MIF dependent
reduction of GSSG to GSH spectrophotometrically in an in vitro assay. Using an in
vivo I/R model with 30 minutes of ischemia and 5 minutes of reperfusion, we as-
sessed whether MIF-deficiency affects formation of glutathiolated proteins using
a Western Blot technique with consecutive mass spectrometry analysis. Further-
more, we measured levels of cardiac GSH, GSSG and GSH/GSSG ratio in WT
and MIF-deficient (Mif−/−) hearts. Infarct sizes were measured after 24 hours of
reperfusion in WT and Mif−/− mice by TTC staining.
Results: MIF does not exhibit an intrinsic glutathione reductase acitivity, but acts
catalytic on GSSG reduction when glutathione reductase and MIF are present.
Using an in vivo approach, we showed that MIF-deficiency affected cellular levels
of GSH and GSSG and led to a decreased GSH/GSSG ratio. Furthermore, protein
glutathiolation was markedly increased in Mif−/− hearts (WT 110±11% vs. Mif−/−
180±11%, n=5, p<0.001) and mass spectrometrical analyzes revealed several
MIF-dependent glutathiolated proteins. Finally, MIF deficiency led to increased
infarct sizes compared to WT mice (37±3 vs. 29±2% infarct per area at risk,
n=5-8, p<0.05).
Conclusion: We describe first insights into MIF’s role in cellular redox regulation
after myocardial I/R injury and found MIF as an important factor in regulation of
protein glutathiolation. Recombinant MIF catalyzes glutathione reductase medi-
ated GSSG reduction. Further experiments are needed to evaluate MIF’s impact
and exact mechanism in the complex redox system. Therapeutic targeting of
MIF’s redox activity could be an option to preserve cardiac function after I/R injury.
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Metformin modulates IL-33/ST2 system in cardiac remodeling after
myocardial infarction

M.C. Asensio-Lopez1, A. Lax1, D.A. Pascual-Figal1, M.J. Fernandez-Del
Palacio2, G. Santarelli2, L. Caballero1, M.T. Perez-Martinez1, I. Garrido1,
S. Abenza1, J. Sanchez-Mas1. 1University Hospital Virgen De La Arrixaca,
Murcia, Spain; 2Department of Animal Medicine and Surgery, Murcia, Spain

Purpose: IL-33 is a cytokine that via the cardiac receptor ST2L improves cardiac
function and survival after myocardial infarction (MI). The soluble ST2 isoform
(sST2) is a decoy receptor that attenuates the cardioprotective effects associated
to IL-33/ST2L signaling. We aimed to evaluate whether the IL-33/ST2L signaling
is involved in the anti-fibrotic effect of metformin (MET), an anti-diabetic drug that
has been shown to ameliorate cardiac remodeling in several models of heart
failure (HF).
Methods: MI was induced in male Wistar rats by permanent ligation of left ante-
rior descending coronary. Animals were randomly assigned to not receive treat-
ment (MI group, n=12) or to receive MET (250 mg/kg/day, n=21) from the day of
surgery and for 4 weeks. A sham group was used as control (n=8). The mRNA

expression of IL-33, ST2L, sST2 and fibrosis markers (collagen III, TIMP-1, α-
sma and TGF-β) were analyzed by quantitative RT-PCR in the infarcted area of
left ventricle. Each value is expressed as fold of control ± SEM.
Results: Compared to sham group, MI group showed higher levels of IL-33
(173±61, p<.001), ST2L (35±10, p<.001) and sST2 (22±8.7, p<.001). The
treatment with MET reduced the expression level of ST2L (10±2.3, p=.037) and
sST2 (5±1.3, p=.004) and increased the expression level of the protective cy-
tokine IL-33 (316±49, p=.037). MI group also showed higher levels of fibrosis
markers than the sham group: collagen III (170±85, p=.014), TIMP-1 (63±16,
p<.001), α-sma (16±5.1, p=.005) and TGF-β (9±1.9, p<.001). The treatment
with MET significantly reduced the expression level of all fibrosis markers: colla-
gen III (8.1±2.6, p=.022), TIMP-1 (12±1.9, p<.001), α-sma (5±1.1, p=.015) and
TGF-β (3.6±0.7, p=.001). In addition, the expression levels of ST2L, sST2 and
IL-33 were correlated with each other, while ST2L and sST2, but not IL-33, were
correlated with TIMP-1 and TGF-β (p<.001).
Conclusions: Our results suggest that the IL-33/ST2L signaling may be an im-
portant mechanism involved in the anti-fibrotic effect of MET in the context of
post-infarction HF.
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The sphingosine 1-phosphate receptor agonist fingolimod increases
myocardial salvage and decreases adverse post-infarction left
ventricular remodeling in a porcine model of ischemia-reperfusion

C. Garcia Santos-Gallego, T. Vahl, G. Goliasch, B. Picatoste, T. Arias,
K. Ishikawa, J. Sanz, P.P. Sengupta, V. Fuster, J.J. Badimon. Mount Sinai School
of Medicine, Cardiovascular Institute, New York, United States of America

Purpose: Sphingosine-1 phosphate (S1P) is a lysophospholipid with antiapop-
totic properties. We hypothesized that treatment with the S1P receptor (S1P-R)
agonist fingolimod during cardiac ischemia inhibits apoptosis leading to increased
myocardial salvage, reduced infarct size, and mitigated left ventricular (LV) remod-
eling in a porcine model of ischemia-reperfusion (I-R).
Methods: I-R was induced in pigs by 60-minute balloon occlusion of proximal
LAD. Animals randomly received fingolimod or saline for controls, 15 minutes
pre-reperfusion. Animals were evaluated with cardiac MRI, 3D-echocardiography,
invasive hemodynamics, histology, and Western blot analysis.
Results: Fingolimod treatment significantly upregulated cardioprotective proteins
and decreased cardiomyocyte apoptosis in the infarct border zone 24 hours post
MI. One week post MI, despite similar myocardium at risk in both groups, fin-
golimod significantly improved myocardial salvage, reduced infarct size and im-
proved LV systolic function. Importantly, these cardioprotective effects were pre-
served one month post-MI. Additionally, fingolimod mitigated the development of
adverse post-MI LV remodeling with significantly lower LV mass, reduced LV di-
latation and reduced activation of the sympathetic system. Consistent with this,
fingolimod pigs showed less cardiomyocyte hypertrophy and lower interstitial fi-
brosis. Activation of Akt and ERK1/2 was reduced in fingolimod animals support-
ing a reduction in compensatory hypertrophy.

Conclusions: S1P-R activation with fingolimod prior to reperfusion resulted in
increased myocardial salvage, reduced infarct size, improved systolic LV function
and LV mechanics, and reduced LV remodeling following MI. These data support
a cardioprotective role for S1P-R agonism during myocardial ischemia.

ANTIPLATELET THERAPIES: STILL ROOM FOR
IMPROVEMENT?

53 | BEDSIDE
Randomized assessment of the ONSET and OFFSET of the antiplatelet
effects of ticagrelor versus clopidogrel in patients with chronic kidney
disease performing hemodialysis

J.S. Woo, W. Kim, H.S. Kim, S.J. Hwang, J.B. Kim, S.J. Kim, W.S. Kim, K.S. Kim.
KyungHee University, Seoul, Korea, Republic of

Purpose: Patients with chronic kidney disease (CKD) and particularly those re-
ceiving hemodialysis (HD) are poor responders to clopidogrel. We sought to as-
sess the functional impact of ticagrelor in CKD patients with receiving mainte-
nance HD.
Methods: In a single-center, prospective, randomized, crossover study, seven-
teen patients undergoing regular maintenance HD were assigned to receive tica-
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grelor (180-mg load, 90-mg BID maintenance dose) or clopidogrel (600-mg load,
75-mg/d maintenance dose) for 14days and after 14days of washout period,
cross-over treatment assignments for another 14days.
Platelet function was evaluated before and after anti-platelet therapy with light
transmittance aggregometry and with VerifyNowTM P2Y12 assay. Platelet activa-
tion markers (sCD40L and sP-selectin) were also assessed.
Results: Greater IPA (20 μmol/L ADP, final extent) occurred with ticagrelor than
with clopidogrel at 1, 5, 48 hours after loading and at 2 weeks; by 5 hours af-
ter loading, a greater proportion of patients achieved >50% IPA (76.5% versus
17.6%, p=0.04) and >70% IPA (41.2% versus 5.9%, P=0.002) in the ticagrelor
group than in the clopidogrel group, respectively. A faster offset occurred with tica-
grelor than with clopidogrel (P=0.003). At 48 hours after the last dose, mean IPA
was -15.8% for ticagrelor versus -154% for clopidogrel (P=0.022). By 1 hour after
loading, mean PRU was 152 for ticagrelor versus 400 for clopidogrel (p<0.001).

Inhibition of platelet aggregation

Conclusions: Ticagrelor achieved more rapid and greater platelet inhibition than
clopidogrel; this was sustained during the maintenance phase and was faster in
offset after drug discontinuation.

54 | BEDSIDE
The impact of low dose aspirin on 5-year clinical outcomes in patients
with coronary artery spasm as assessed by the intracoronary
acetylcholine provocation test

J.Y. Park1, S.W. Rha2, S.K. Ryu1, J.W. Choi1, C.U. Choi2, J.W. Kim2, E.J. Kim2,
C.G. Park2, H.S. Seo2, D.J. Oh2. 1Eulji University, Seoul Eulji Hospital, Seoul,
Korea, Republic of; 2Korea University Guro Hospital, Seoul, Korea, Republic of

Background: Low dose aspirin (LDA) was known to be more frequently asso-
ciated with coronary artery spasm (CAS) and ischemic symptoms, as well as
severe and multivessel spasm. The aim of this study was to evaluate the impact
of LDA on clinical outcomes up to 5 years in confirmed CAS patients (pts).
Methods: A total of 5,053 consecutive pts without significant coronary artery dis-
ease who underwent acetylcholine (Ach) provocation test from Nov 2004 to Oct
2010 were enrolled. Among them, a total of 3004 pts were finally diagnosed as
significant CAS. During 5 years, a total of 1,072 pts were followed, and patients
were divided into two groups depending on the use of LDA: LDA group (n=43 pts)
and no LDA group (n=1029 pts).
Results: The baseline clinical characteristics showed that the prevalence of old
age, diabetes mellitus, hypertension, and hyperlipidemia were higher in LDA
group. During the Ach test, the incidence of multivessel spasm and the response
rate to lower Ach doses were higher in LDA group. The cumulative clinical out-
comes including mortality, myocardial infarction, and cerebrovascular disease
(CVD) up to 5 years were similar between two groups. However, the incidence of
de Novo percutaneous coronary intervention (PCI), repeated coronary angiogram
(CAG) due to recurrent chest pain, MACE and MACCE were higher in LDA group
(Table). Multivariate analysis showed that LDA was a strong predictor of repeated
CAG due to recurrent chest pain (OR: 2.6, 95% CI: 1.4-5.0, p-value=0.004).

Conclusion: In this study, the CAS patients with use of LDA was related to higher
incidence of 5-year clinical outcomes and LDA was a strong predictor of repeated
CAG due to recurrent chest pain during 5 years, requiring more intensive medical
therapy and close clinical follow up.

55 | BEDSIDE
POCT for determination of basic pharmacogenetic profile for
individualization of antiplatelet therapy: pilot study

J. Petrkova1, L. Paskova2, V. Zizkova2, Z. Nosek2, M. Taborsky1, M. Petrek3.
1Palacky University, Faculty of Medicine and Dentristry,Dept. of Internal Medicine
I -Cardiology, Olomouc, Czech Republic; 2University Hospital, Institute of Clinical
a Molecular Pathology-Cardiogenomics, Olomouc, Czech Republic; 3Palacky
University, Faculty of Medicine and Dentistry, Laboratory of Immunogenomics,
Olomouc, Czech Republic

“Spartan RX CYP2C19 Assay” is a POCT (Point Of Care Testing) technology
intended to determine three selected single nucleotide polymorphisms (SNPs)
of cytochrome P450 gene (CYP2C19 *2, *3, *17), which have been proposed
for consideration in individualization of antiplatelet treatment. In comparison with
existing techniques, that use DNA isolated from whole blood and provide results
within 36 to 72 hours after the sample collection, this POCT technology yields
results already in 1 hour. The purpose of the study was to determine the success
rate of the POCT genotyping and compare the results with those obtained using
our standard genotyping technology - MassArray® (Sequenom®).
Method: Buccal swabs were collected from patients undergoing acute coronary
angioplasty with stent implantation for ACS into the reagent tubes; 3 tubes in
total, each detecting one SNP. Obtained samples were tested by Spartan RX
AnalyserTM according to the operator’s manual. Simultaneously, patients’ blood
was sampled for DNA isolation and subsequent genotyping of CYP2C19 poly-
morphisms performed using MassArray® technology.
Results: Altogether, 50 patients were tested by the both methods. Using Spartan
POCT, all three tested polymorphisms were successfully determined in 37 (74%)
patients. In the remaining 13 (26%) patients, CYP2C19 polymorphisms could not
be determined by POCT. Genotypes assigned by the Spartan RX CYP2C19 As-
say were in 100% compliance with the genotypes identified using MassArray®

technology, which reliably identified genotypes of CYP2C19 SNPs in all 50 pa-
tients.
Conclusion: The results of our pilot study show that the evaluated POCT tech-
nology is very fast, but is not able to determine all three selected CYP2C19
polymorphisms in every tested subject. Despite this lower “success”, the POCT
technology enabled accurate determination of the basic pharmacogenetic profile
in the three quarters of patients already in 1 hour after a simple non-invasive
buccal swab collection. Knowledge of a pharmacogenetic profile at very early
stage of patient care may represent an advantage for individualization of anti-
platelet therapy and preventative measures. Grant support IGA PU LF 2014_012;
CZ.1.05/2.1.00/01.0030.

56 | BEDSIDE
Prevalence of functional dyspepsia in patients under antithrombotic
therapy and efficacy of esomeprazole: a single center large-scale trial
in japan

T. Kabuki, T. Fujino, S. Kiuchi, H. Yuzawa, H. Sato, S. Fukunaga, S. Hisatake,
K. Kobayashi, J. Yamazaki, T. Ikeda. Toho University, Department of
Cardiovascular Medicine, Toho University Faculty of Medicine, Tokyo, Japan

Background: Functional dyspepsia (FD) is increasing because of aging of the
population, stressed society, lack of exercise, and Western dietary habit in Japan.
FD receives attention as a cause of impairing QOL of patients not only with a
physical symptom but also by affecting a psychological symptom such as depres-
sion and anxiety.
In Cardiovascular Field, bleeding complications such as bleeding stomach ulcer
in patients of a long term antithrombotic therapy are to be well known, whereas
FD is not generally recognized yet. Recently, with the growing significance of an-
tithrombotic therapy in patients with atrial fibrillation, there are growing concerns
about increase of FD with antithrombotic drugs.
Some studies reported that esomeprazole (EPZ) is effective for improving symp-
toms of FD. We evaluated the prevalence of EPZ under antithrombotic therapy
and investigated the effect of EPZ.
Methods: This large-scale trial included 1,201 consecutive patients (Male: 852,
Female: 349, mean age: 62±12)under antithrombotic therapy to manage myocar-
dial ischemia, atrial fibrillation, or thrombotic disease. We conducted a question-
naire investigation about their physical condition during the last week using The
GSRS (The Simplified Gastrointestinal Symptoms Rating Scale) in Japanese.
If any of Q1-Q5 got a score of 3 and above, we diagnosed as having symptoms of
FD. We grouped oral medicines with antithrombotic effect, then examined differ-
ence in the prevalence. In addition, we also grouped gastric coating agents and
examined in the same way.
When FD was observed, we prescribed the proton-pump inhibitor (PPI), EPZ,
according to the patients’ will and re-evaluated the FD after 8 to 12 weeks.
Results: Of all patients, 233 (19.4%) had symptomatic FD. The patients given
dabigatran had a significantly higher rate of FD (29/95; 30.5%); 83/451 (18.4%)
with warfarin and 143/801 (17.9%) with antiplatelet drugs. In patients with any of
PPI, out of 742 patients, 148 (19.4%) had FD symptoms. In patients with any of
H2 blockers, 12 out of 96 patients (12.5%), and in patients without gastric mucosa
protecting agent, 66 out of 329 patients (20.1%) had FD.
Out of 233 patients, 92 (39.4%) switched over to EPZ. EPZ significantly improved
the symptoms of FD compared to the previous treatments (38 vs. 92 patients;
P=0.001).
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Conclusion: This study demonstrated the relationship between the administra-
tion of anticoagulants, particularly dabigatran, rather than antiplatelets, and FD.
The administration of EPZ significantly improved symptomatic FD.

57 | BEDSIDE
C34T P2Y12 ADP receptor polymorphism and smoking status: effects
on cardiovascular outcome in patients with coronary artery disease
receiving clopidogrel

S. Kioufis1, D. Tousoulis1, G. Siasos1, E. Oikonomou2, M. Zaromitidou1,
E. Kokkou1, K. Maniatis1, S. Mazaris1, T. Konsola1, C. Stefanadis1. 1University
of Athens Medical School, 1st Cardiology Department, “Hippokration” Hospital,
Athens, Greece; 2Hippocration General Hospital of Athens, University of Athens,
Athens, Greece

Purpose: The clinical benefit of clopidogrel has been attributed to its inhibition of
platelet activation and aggregation. We tested the combined impact of smoking
status and C34T polymorphism of P2Y12 adenosine diphosphate (ADP) receptor
on cardiovascular outcome in patients with coronary artery disease (CAD) after
percutaneous coronary intervention (PCI) receiving clopidogrel.
Methods: We consecutively enrolled 229 patients with CAD, receiving clopido-
grel regimen (75mg/d), one month after PCI. C34T genotyping was performed
by real-time polymerase chain reaction. Patients were followed for a mean time
of 19 (range 3 to 40) months. The primary composite endpoint was death from
cardiovascular causes, nonfatal myocardial infarction and hospitalization for un-
stable angina or stroke. Subjects smoking at least one cigarette per day were
categorized as smokers and the rest as non smokers.
Results: The mean age of the participants was 62±10 years and 23% were ac-
tive smokers. In the total study population, 124 patients (54%) were carriers of
at least one C34T reduced-function allele and 105 patients (46%) were non car-
riers. The primary end point occurred in 21% of the non smokers and 40% of
smokers and the hazard ratio (HR) for smokers compared to non smokers was
(HR=2.4, 95%CI: 1.05 to 5.60, p=0.03). In order to investigate time dependency
of smoking habits in the occurrence of primary endpoint we conducted stratified
to C34T polymorphism Cox regression analysis after adjustment for age and sex.
Interestingly in carriers of at least one C34T allele, smoking was significantly as-
sociated with the occurrence of primary end point (for smokers HR=, 95%CI: 1.05
to 6.11, p=0.04) while in subjects without a C34T allele smoking was not asso-
ciated with the occurrence of primary end point (HR=0.87, 95%CI: 0.21 to 3.65,
p=0.86).
Conclusion: Smoking is associated with adverse cardiovascular outcome in CAD
patients after PCI receiving clopidogrel, especially in carriers of at least one C34T
reduced function allele. These findings highlight the possible interplay between
polymorphisms affecting the P2Y12 ADP receptors activity and smoking in CAD
patients under clopidogrel treatment.

58 | BEDSIDE
Characterization of dabigatran effects on platelet function

G. Renda1, G. Malatesta1, P. Lanuti2, V. Bucciarelli1, T. Salvatore1,
M. Marchisio2, S. Miscia2, J. Van Ryn3, R. De Caterina1. 1G. d’Annunzio
University, Institute of Cardiology and Center of Excellence on Aging, Chieti,
Italy; 2G. d’Annunzio University, Department of Medicine and Aging Science,
Chieti, Italy; 3Boehringer Ingelheim Pharma, Biberach, Germany

Purpose: The impact of novel anticoagulants on platelet function is largely un-
known and may have clinical relevance. We characterized the effects of dabiga-
tran (D) on platelet function.
Methods: With in vitro increasing concentrations of D (50, 150 and 250 ng/mL)
added to platelet rich plasma from 10 donors, we assessed light transmittance
platelet aggregation by 2 and 5 μM ADP, 5 and 10 μM TRAP, 1.5, 3 and 6 ng/mL
human γ-thrombin. With the same concentrations of D in whole blood, we also
quantified protease-activated receptors (PAR)-1 and P-selectin (CD62) expres-
sion by flow-cytometry.
Results: We found a complete inhibition of γ-thrombin-induced aggregation with
all plasma concentrations of D compared with control without drug. ADP- and
TRAP-induced aggregation was not modified by the addition of D. PAR-1 expres-
sion (mean fluorescence intensity, MFI ratio) was significantly higher as a function
of increasing D blood concentration (Fig. 1). Expressed as mean±SE, MFI ratio

Figure 1

was 33±8 for control, 53±6 for D 50 ng/mL (P<0.05 vs control), 82±15 for D
150 ng/mL (P<0.05 vs D 50 ng/mL), 94±20 for D 250 ng/mL (P<0.05 vs D 150
ng/mL). CD62 expression was not modified by the addition of D.
Conclusions: The complete inhibition of γ-thrombin-induced platelet aggregation
by dabigatran was also accompanied by a concentration-dependent increase of
PAR-1 expression, in the absence of platelet activation, as indicated by an unmod-
ified CD62 expression. This may suggest an upregulation of PAR-1 in a setting
of reduced thrombin availability for PAR-1 occupancy. The increased expression
of these receptors may induce a recovery or an upregulation of platelet aggrega-
tion by thrombin in the presence of inadequate dabigatran plasma concentrations.
Further studies need to confirm these findings in a clinical setting.

RANDOMISED CONTROLLED TRIALS AND
META-ANALYSES IN PULMONARY VASCULAR DISEASE

63 | BEDSIDE
Thrombolysis for intermediate-risk pulmonary embolism: 6-month
follow-up of the PEITHO trial

S.V. Konstantinides1, G. Meyer2, T. Danays3, E. Vicaut4 on behalf of the PEITHO
investigators. 1University Medical Center of Mainz, Center for Thrombosis and
Hemostasis, Mainz, Germany; 2University Paris-Descartes, Hopital Europeen
Georges-Pompidou, Paris, France; 3Boehringer Ingelheim, Reims, France;
4University Paris Diderot, Paris, France

Normotensive patients with intermediate-risk pulmonary embolism (PE), indi-
cated by the presence of acute right ventricular (RV) dysfunction and myocar-
dial injury, have an elevated risk of adverse outcome. It remains unclear whether
fibrinolysis can improve the long-term prognosis of intermediate-risk PE.
Methods and results: The Pulmonary EmbolIsm THrOmbolysis trial (PEITHO)
is an investigator-initiated, academic-sponsor, prospective, multicenter, interna-
tional, randomized (1:1), double-blind comparison of thrombolysis with weight-
adapted i.v. bolus tenecteplase versus placebo in normotensive patients with
confirmed acute PE. Patients had RV dysfunction on echocardiography or com-
puted tomography, plus a positive troponin I or T test. Both treatment groups
received standard anticoagulation. The primary efficacy outcome was death from
any cause or haemodynamic collapse within 7 days of randomization. A total of
1006 patients were enrolled at 76 sites in 13 countries. The results regarding
the primary efficacy outcome have been presented. Briefly, thrombolytic therapy
reduced (from 5.6% to 2.6%; P=0.015) the primary end point at the cost of an
increased risk of major haemorrhage, particularly haemorrhagic stroke (2.4% ver-
sus 0.2%; P=0.003). Death rates at 30 days were 2.4% and 3.2% respectively.
Six-month (180-day) follow-up data were available for 486 patients (98.4%) of
the tenecteplase and 474 (98.1%) of the placebo (heparin-only) arm. During this
period, a total of 35 patients (7.0%) in the tenecteplase and 30 (6.1%) in the
placebo group died (P=0.566). Six-month death rates for patients who survived
the first 30 days after randomization were 4.7% and 3.0% respectively (P=0.152).
Most deaths occurring within the first 30 days resulted from acute PE or the com-
plications of treatment; between day 30 and day 180, 16/23 (70%) of deaths in
the tenecteplase and 12/14 (86%) in the placebo arm were due to the underly-
ing disease, particularly cancer. Residual dyspnoea at 6 months was assessed
in 71.2% of the patients, 45.2%, 20.4%, 4.8% and 0.6% were in NYHA stage I, II,
III and IV, respectively, without difference between the groups. In 51% of the pa-
tients, follow-up echocardiography was performed without significant differences
in the rates of residual pulmonary hypertension or RV dysfunction.
Conclusions: In a large randomized trial of patients with intermediate-risk PE,
thrombolytic treatment did not affect 6-month mortality, residual dyspnea and RV
dysfunction. In patients who survive the first 30 days after acute PE, late deaths
are primarily due to underlying disease.

64 | BEDSIDE
Predictors of hospitalization during extended treatment of venous
thromboembolism in the AMPLIFY-EXT trial

X. Liu1, M. Johnson1, J. Mardekian1, J. Thompson1, H. Phatak2, M. Hamilton2,
A.T. Cohen3. 1Pfizer Inc - Primary Care BU, New York, United States of America;
2Bristol-Myers Squibb Inc, Princeton, United States of America; 3King’s College
Hospital, London, United Kingdom

Purpose: Apixaban after the Initial Management of Pulmonary Embolism and
Deep Vein Thrombosis with First-Line Therapy-Extended Treatment (AMPLIFY-
EXT) trial demonstrated that two doses of apixaban (2.5 mg and 5 mg, twice
daily) vs. placebo significantly reduced symptomatic recurrent venous throm-
boembolism (VTE) or all-cause death without increasing the rate of major bleed-
ing. The trial also demonstrated that both doses of apixaban vs. placebo signif-
icantly reduced all-cause hospitalization, a critical factor in healthcare resource
assessment. This analysis examined baseline predictors of hospitalization during
the AMPLIFY-EXT trial.
Methods: AMPLIFY-EXT was a double-blind placebo-controlled trial with 12
months of treatment plus 1 month follow-up in patients with VTE who had com-
pleted 6-12 months of anticoagulation therapy. A total of 2,486 patients were
enrolled and randomised at 328 sites in 28 countries. All-cause hospitalizations
during the trial were captured by dedicated case report forms. Patients were cen-
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sored at either death, loss to follow-up, or end of study, whichever came first.
Baseline clinical and demographic predictors of hospitalization were examined
using stepwise Cox proportional hazards regression models. Variables with a sig-
nificance level <0.20 were entered into the model.
Results: Of the 2,482 patients included in the intention-to-treat analyses, 840
were assigned to receive apixaban 2.5mg BID, 813 to receive apixaban 5mg
BID, and 829 to receive placebo. During the trial, 138 patients were hospital-
ized at least once, 62 (7.5%/year) in the placebo group, 42 (4.8%/year) in the
apixaban 2.5 mg group, and 34 (4.0%/year) in the apixaban 5 mg group. The
following factors were clinically significant predictors of hospitalization during the
trial: apixaban 5mg vs. placebo (HR=0.54, 95%CI=0.36-0.83), apixaban 2.5mg
vs. placebo (HR=0.65, 95%CI=0.43-0.96), DVT vs. PE (HR=0.72, 95%CI=0.51-
1.01), severe or moderate renal function impairment vs. normal renal function
(HR=2.26, 95%CI=1.30-3.92). Sex, age, and baseline body weight did not signif-
icantly predict hospitalization.
Conclusions: During extended treatment of venous thromboembolism in the
AMPLIFY-EXT trial, baseline renal function impairment and PE significantly pre-
dicted all-cause hospitalization, while apixaban treatment significantly reduced
risk of hospitalization, which should impact healthcare resource utilization.

65 | BEDSIDE
Anticoagulant therapy does not influence long-term outcomes in
patients with pulmonary arterial hypertension (PAH): insights from the
randomised controlled SERAPHIN trial of macitentan

N. Galie1, M. Delcroix2, H.-A. Ghofrani3, P. Jansa4, O.A. Minai5, L. Perchenet6,
L.J. Rubin7, B.K.S. Sastry8, A. Torbicki9, G. Simonneau10 on behalf of
the SERAPHIN Steering Committee. 1University Hospital Policlinic S.
Orsola-Malpighi, Department of Experimental, Diagnostic and Specialty
Medicine-DIMES, Bologna, Italy; 2University Hospitals (UZ) Leuven, Department
of Pneumology, Leuven, Belgium; 3University Hospital Giessen and Marburg,
University of Giessen and Marburg Lung Center, Giessen, Germany; 4Charles
University of Prague, Clinical Department of Cardiology and Angiology, Prague,
Czech Republic; 5Cleveland Clinic Foundation, Department of Pulmonary,
Allergy, and Critical Care Medicine, Cleveland, United States of America;
6Actelion Pharmaceuticals Ltd, Allschwil, Switzerland; 7University of California
San Diego, Division of Pulmonary and Critical Care Medicine, San Diego,
United States of America; 8CARE Hospitals, Department of Cardiology,
Hyderabad, India; 9Center of Postgraduate Medical Education, ECZ-Otwock,
Department of Pulmonary Circulation and Thromboembolic Diseases, Otwock,
Poland; 10Hopital Bicetre, Service de Pneumologie, Le Kremlin-Bicetre,
France

Purpose: Recent registry data suggest that anticoagulant therapy may reduce
mortality in idiopathic PAH (IPAH). Using data from the SERAPHIN trial, this post-
hoc analysis examined the effect of anticoagulant therapy on long-term outcomes
in PAH patients and the treatment effect of macitentan in patients on anticoagulant
therapy or not.
Methods: In SERAPHIN (NCT00660179), PAH patients were randomised (1:1:1)
to placebo, macitentan 3mg or macitentan 10mg once daily, and were allowed
concomitant treatment including specific PAH therapies or anticoagulants. The
current analysis evaluated the primary endpoint of SERAPHIN, time to morbidity
and mortality up to end of treatment, in patients on anticoagulant therapy or not at
baseline. Cox regression models were used to calculate hazard ratios and 95%
confidence intervals (HR, 95% CI).
Results: Of the 742 patients included in SERAPHIN and treated over a median
period of 115 weeks, 379 (51%) were on anticoagulant therapy at baseline. A
greater proportion of patients on anticoagulant therapy had IPAH compared with
those not on anticoagulant therapy (61% vs 48%). There was no significant differ-
ence in the risk of morbidity and mortality in patients not on anticoagulant therapy
compared with those on anticoagulant therapy (HR: 0.83, 0.66–1.05) and this
was consistent when the three treatment arms were analyzed individually. An in-
teraction test showed no significant difference in the risk of morbidity and mortality
observed in patients not on anticoagulant therapy compared with those on antico-
agulant therapy between IPAH and non-IPAH patients (IPAH: HR: 0.97, 0.72–1.32
vs non-IPAH: HR: 0.71, 0.49–1.02; p=0.19). Compared with placebo, macitentan
10mg significantly reduced the risk of morbidity and mortality by 45% in patients
not on anticoagulant therapy (n=131 for placebo and n=117 for macitentan 10mg;
HR: 0.55, 0.36–0.86; p=0.0076) and by 47% in patients on anticoagulant ther-

Abstract 66 – Table 1. Change from baseline in 6MWD and FC during PATENT-1 and PATENT-2 in treatment-naïve and pretreated PAH patients

Treatment-naïve Pretreated (overall)
Former Former Former Total Former Former Former Total

riociguat 2.5 mg riociguat 1.5 mg placebo riociguat 2.5 mg riociguat 1.5 mg placebo

6MWD, m (mean±SD) PATENT-1 baseline 373±63 (n=114) 346±74 (n=30) 371±74 (n=53) 369±68 (n=197) 354±69 (n=117) 374±59 (n=26) 384±57 (n=56) 365±66 (n=199)
6MWD, m (mean±SD) PATENT-1 Wk 12

change from baseline 41±49 (n=113) 52±48 (n=29) 13±55 (n=53) – 32±55 (n=115) 39±54 (n=26) 10±62 (n=55) –
6MWD, m (mean±SD) PATENT-2 Yr 1

change from baseline 59±66 (n=99) 73±98 (n=26) 37±71 (n=40) 56±73 (n=165) 47±74 (n=93) 38±72 (n=24) 53±80 (n=45) 47±75 (n=162)
FC, % PATENT-1 baseline, I/II/III/IV 3/53/45/0 (n=114) 10/37/53/0 (n=30) 6/57/36/2 (n=53) 5/51/44/1 (n=197) 2/32/66/0 (n=117) 4/23/73/0 (n=26) 0/44/55/2 (n=55) 2/34/64/1 (n=198)
FC, % PATENT-1 Wk 12 improved/stabilized/

worsened 16/83/1 (n=114) 24/69/7 (n=29) 17/70/13 (n=53) – 25/72/3 (n=114) 27/69/4 (n=26) 15/78/5a (n=55) –
FC, % PATENT-2 Yr 1 improved/stabilized/

worsened 33/60/7 (n=101) 35/65/0 (n=26) 21/67/12 (n=43) 30/63/7 (n=170) 40/53/7 (n=98) 28/68/4 (n=25) 30/65/4 (n=46) 36/59/6 (n=169)
aData missing for one patient.

apy (n=119 for placebo and n=125 for macitentan 10mg; HR: 0.53, 0.36–0.78;
p=0.0011). The safety profile of macitentan was in line with the overall profile
from SERAPHIN and was similar between patients on anticoagulant therapy or
not, except for a higher incidence of decreased haemoglobin (14% vs 18%) and
anaemia (11% vs 15%) in those on anticoagulant therapy.
Conclusions: A benefit from anticoagulant therapy on the long-term outcomes
of PAH patients was not observed in the SERAPHIN trial. Macitentan 10mg
significantly reduced the risk of morbidity and mortality in PAH patients in the
SERAPHIN trial irrespective of concomitant anticoagulant therapy.

66 | BEDSIDE
Effects of riociguat in treatment-naive versus pretreated patients with
pulmonary arterial hypertension (PAH): 1-year results from the
PATENT-2 long-term extension (LTE) study

P. Jansa1, N. Galie2, H.A. Ghofrani3, M. Humbert4, A.M. Keogh5, D. Langleben6,
L.J. Rubin7, D. Vizza8, C. Wang9, M. Hoeper10. 1First Faculty of Medicine
and General Teaching Hospital, Clinical Department of Cardiology and
Angiology, Prague, Czech Republic; 2Bologna University Hospital, Department
of Experimental, Diagnostic and Specialty Medicine-DIMES, Bologna, Italy;
3University of Giessen and Marburg Lung Center (UGMLC), member of the
German Center of Lung Research, Giessen, Germany; 4Hôpital Bicêtre, Service
de Pneumologie, Univ. Paris-Sud; Inserm U999; AP-HP, Le Kremlin-Bicêtre,
France; 5St Vincent’s Hospital, Sydney, Australia; 6Jewish General Hospital,
McGill University, Center for Pulmonary Vascular Disease, Lady Davis Institute
for Medical Research, Montreal, Canada; 7University of California, San
Diego, La Jolla, United States of America; 8La Sapienza University of Rome,
Department of Cardiovascular and Respiratory Disease, Rome, Italy; 9Beijing
Key Laboratory of Respiratory and Pulmonary Circulation Disorders, Department
of Respiratory Medicine, Capital Medical University, Beijing, China, People’s
Republic of; 10Hannover Medical School, Clinic for Respiratory Medicine,
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Purpose: In the 12-wk PATENT-1 study, riociguat, a novel soluble guanylate cy-
clase stimulator, improved 6MWD and several secondary endpoints in PAH pa-
tients (pts). This subgroup analysis of the PATENT-2 LTE investigated safety and
efficacy of riociguat in treatment-naïve and pretreated pts at 1 yr.
Methods: Treatment-naïve or pretreated (with ERAs or prostanoids) PAH pts en-
tered PATENT-2 after completing PATENT-1 without ongoing riociguat-related se-
rious AEs. All pts received riociguat adjusted up to 2.5 mg tid. The primary end-
point was safety and tolerability; secondary endpoints included 6MWD and WHO
functional class (FC).
Results: Of the 405 pts completing PATENT-1, 98% entered PATENT-2. Of these,
50% were treatment-naïve and 50% pretreated. At the Mar 2013 cut-off, 85%
and 83%, respectively, had received ≥1 yr of riociguat treatment (mean treat-
ment duration: 98 and 92 wks, respectively). Riociguat was well tolerated; 15%
of treatment-naïve and 22% of pretreated pts withdrew, 6% and 11%, respec-
tively, due to AEs. At 1 yr, 89% of treatment-naïve pts remained on riociguat
monotherapy, while 3% of pretreated pts had transitioned to riociguat monother-
apy. Changes in 6MWD and FC are shown in Table 1. At 1 yr, after censoring
pts who had not reached 1 yr of treatment or who withdrew without experiencing
an AE, 87% of treatment-naïve and 89% of pretreated pts were free from clinical
worsening. Survival was 97% in both subgroups.
Conclusions: This subgroup analysis shows that long-term riociguat therapy, ei-
ther as monotherapy or in combination with ERAs or prostanoids, is well tolerated
in PAH pts, and suggests sustained improvements in 6MWD and FC.

67 | BEDSIDE
Oral targeted therapies in the treatment of pulmonary arterial
hypertension: a meta-analysis of clinical trials

Y. Zheng, C.M. Xiong. Fu Wai Hospital, State Key Laboratory of Cardiovascular
Disease, Fuwai Hospital, Beijing, China, People’s Republic of

Background: Oral targeted therapies have been widely used in the treatment of
pulmonary arterial hypertension (PAH). Many new oral agents emerge for PAH
in recent years. Thus, we performed a meta-analysis to evaluate the efficacy and
safety of oral targeted therapies in PAH, focusing on overall survival improvement.
Methods: Trials were searched in the Cochrane Library, EMBASE, and PUBMED
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Abstract 67 – Table 1. Meta analyses based on drug classes

Drug class Mortality Clinical worsening WHO-FC 6MWD Withdrawal
RR (95% CI) p RR (95% CI) p RR (95% CI) p RR (95% CI) p RR (95% CI) p

ERAs 0.82 (0.52,1.30) 0.396 0.40 (0.22,0.73) 0.003 1.44 (1.17,1.78) 0.001 35.16 (22.58,47.73) 0.000 0.92 (0.66,1.28) 0.626
PDE-5Is 0.22 (0.07,0.71) 0.011 0.42 (0.28,0.64) 0.000 4.88 (2.21,10.78) 0.000 38.89 (22.59,55.18) 0.000 0.64 (0.39,1.04) 0.072
Prostanoids 0.91 (0.46,1.79) 0.773 0.78 (0.55,1.11) 0.167 1.26 (0.87,1.82) 0.222 19.88 (10.12,29.64) 0.000 3.41 (2.06,5.63) 0.000
sGCS 0.40 (0.08,1.94) 0.254 0.25 (0.08,0.74) 0.013 1.50 (0.93,2.42) 0.095 36.00 (20.00,52.00) 0.000 0.51 (0.19,1.34) 0.173

ERAs: bosentan (five studies) or ambrisentan (two studies) or macitentan (one study); PDE-5Is: sildenafil (two studies) or tadalafil (one study) or vardenafil (one study); Prostanoids: beraprost (two
studies) or treprostinil (three studies); sGCS: riociguat (one study); RR: relative risk; CI: confidence interval.

through September 2013. We calculated risk ratios for dichotomous data and
weighted mean differences with 95% confidence intervals for continuous data.
Results: 18 trials with a total of 4,363 subjects were indentified in the meta-
analysis. Analysis by drug class revealed that phosphodiesterase type 5 inhibitors
were associated with a statically significant reduction in mortality (RR 0.22; 95%
CI 0.07-0.71, p=0.011), while other drugs showed a trend toward reducing mortal-
ity (Tabe 1). Compared with placebo, endothelin receptor antagonists, phospho-
diesterase type 5 inhibitors and riociguat significantly reduced clinical worsening,
ameliorated WHO function class, and increased the 6-min walk distance. How-
ever, oral prostanoids only showed a mild effect on 6-min walk distance, and did
not have any effect on reducing mortality and clinical worsening. Moreover, oral
prostanoids significantly increased the incidence of withdrawal due to adverse
effects (RR 3.41; 95% CI 2.06-5.63, p=0.000).
Conclusions: This meta-analysis suggest that oral targeted therapies are effi-
cient in improving survival, reducing clinical worsening, and ameliorating exercise
capacity. However, oral prostanoids should be less recommended as the adverse
effects and weak therapeutic effects.

68 | BEDSIDE
Combination therapy for pulmonary arterial hypertension (PAH)
reduces consistently clinical worsening as compared to monotherapy:
an updated meta-analysis of randomized controlled trials

A. Manes1, M. Palazzini1, G. Tremblay2, C. Bachetti1, E. Conficoni1, N. Rizzo1,
F. Terzi1, G. Mazzanti1, E. Gotti1, N. Galie1. 1University of Bologna, Department
of Experimental, Diagnostic and Specialty Medicine-DIMES, Bologna, Italy;
2Adelphi Values, Boston, United States of America

Purpose: Although current treatment guidelines recommend combination ther-
apy for PAH if an inadequate clinical response to monotherapy is seen, there is
limited clinical evidence for the efficacy of this approach. We performed an up-
dated meta-analysis of all published randomized controlled trials in PAH in which
combination therapy with PAH-specific drugs was administered.
Methods: A systematic literature review of trials indexed in the Ovid and
Cochrane Collaboration databases from Jan 2002–Dec 2013 was undertaken.
The primary analysis included studies of approved therapies only. The main out-
come measures were clinical worsening (CW) and all-cause mortality. A meta-
analysis was performed using a random effects model.
Results: Ten trials were identified from the systematic literature review for primary
analysis (2890 patients [pts]). Of these, nine had intervention or placebo added
to an existing PAH therapy and one randomized treatment-naïve pts to monother-
apy or combination therapy. The trials were 12 or 16 wks in length, except for one
longer-term study that had a median duration of 115 wks. Nine trials were avail-
able for the CW meta-analysis. The incidence of CW (Figure) was reduced by
51% (OR 0.49; 95% CI 0.34–0.71; p<0.001) in pts receiving combination therapy
versus monotherapy. Eight trials were available for the meta-analysis of all-cause
mortality. Combination therapy was not associated with a statistically significant
reduction in mortality vs monotherapy (OR 0.84; 95% CI 0.52–1.35; p=0.47).

Effects of combination therapy on CW.

Conclusions: The results of this meta-analysis suggest a consistent and statis-
tically significant reduction in the incidence of CW in pts with PAH treated with
combination therapy compared with monotherapy. A significant reduction in mor-
tality was not observed.

BIORESOVABLE STENTS IN COMPLEX LESIONS

73 | BEDSIDE
Multimodality assessment of the outcome 12 months after
implantation of bioresorbable scaffold for the treatment of acute
coronary syndromes

T. Gori, N. Weiers, M. Kress, Z. Qu, E. Schulz, P. Wenzel, U. Hink, A. Jabs,
B. Schnorbus, T. Munzel. University Medical Center of the Johannes Gutenberg
University Mainz, Mainz, Germany

Introduction: We previously reported on the periprocedural and short-term out-
come after implantation of bioresorbable scaffold for the treatment of acute coro-
nary syndromes. We describe here the 12-months clinical, anatomic and function
outcomes.
Methods: 35 Patients (62±13 years old, 32 males, 2 diabetics) underwent coro-
nary angiography at 12 months after BVS implantation for acute coronary syn-
dromes (8 unstable angina, 13 NSTEMI, 15 STEMI). OCT was performed in
all vessels; endothelial function (intracoronary infusions of three different doses
of acetylcholine) and endothelium-independent vasodilation (intracoronary nitro-
glycerin, 200microgr) were tested in 28 patients.
Results: The culprit lesion was identified in all cases with OCT. The minimum
thickness of the fibrous cap covering the lesion was 0 to 550 micrometer (mean
220±114 microm). Incomplete BVS expansion was evidenced in 7 cases and
malapposition in 8. The minimum lumen area was 2 to 11 mm2. There were 3
cases of in-BVS restenosis, all due to incomplete BVS expansion, all treated with
re-PTCA and implantation of a metallic stent. At least one dose of acetylcholine
(Table 1) caused vasodilation>3% in 17 lesions, and vasoconstriction in 10. Nitro-
glycerin caused vasodilation in 15 lesions. A combination of fibrous cap thickness
>150micrometers associated with acetylcholine-induced vasodilation was seen
in 8 lesions.
Table 1

Ach 1 Ach2 Ach 3 Nitroglycerin

% change in diameter 0.7±6.1 1.3±6.2 0.2±7.3 4.6±6.9
(min–max) (−10.2 to 13.6)% (−12 to 18)% (−11 to 27)% (−6.9 to 26)%

Discussion: 12 months after BVS implantation, the majority of lesions was
sealed by a fibrotic cap. There was relatively high incidence of malapposition.
Physiological endothelium-dependent vasodilation was observed in about half of
the cases. A combination of full neointima coverage and endothelium-dependent
vasodilation, demonstrating a structural and functional normalization of previously
unstable plaques, was seen however in a minority of cases.

74 | BEDSIDE
Assessment of endothelization and late apposition of the
everolimus-eluting bioresorbable scaffold implanted in the ST-segment
elevation myocardial infarction setting - PRAGUE 19 OCT substudy

P. Tousek, V. Kocka, T. Budesinsky, L. Lisa, P. Prodanov, P. Widimsky. Charles
University Prague, 3rd Faculty of Medicine, 3rd Clinical Dept of Internal
Med.-Cardiology, Prague, Czech Republic

Background: Incomplete strut/scaffold apposition (ISA) and uncovered struts are
related to a higher risk of scaffold thrombosis. No data exist about the process
of endothelization and late apposition status of the bioresorbable vascular scaf-
fold (BVS) when implanted in the highly thrombogenic setting of the ST-elevation
acute myocardial infarction setting.
Aim: The aim of this study is to assess the serial changes in strut apposition and
early coverage of the BVS with optical coherence tomography (OCT) in selected
patients enrolled in the PRAGUE-19 study.
Methods and results: Intracoronary OCT imaging using the frequency do-
main C7 system with a Dragonfly catheter (St. Jude Medical, St. Paul, MN, USA)
was performed in 25 patients at the end of primary PCI. Repeated OCT of the
stented segment with BVS was performed in 6 patients who had the clinical indi-
cation for PCI of a non-infarct vessel during follow-up (after 4 weeks in 4 patients,
in 2 patients after 6 months). Cross-sections were analysed at each 1 mm in-
terval within the stented segment and 5 mm proximal and distal. Scaffold area,
scaffold mean diameter, and ISA were compared at baseline and control OCT.
Furthermore, strut coverage was assessed during the control OCT. Mean scaf-
fold area and diameter from baseline to control OCT did not significantly change
(8.1 vs 8.8 mm2; p=0.19 and 3.2 vs 3.3mm; p=0,20, respectively).During the con-
trol OCT 145 frames and 1440 struts were analysed. No changes were observed
in ISA between baseline and control OCT (1.1% vs 0.8%; NS). We have ob-
served 79% covered struts in 4 patients in whom control OCT was performed 4
weeks after BVS implantation and 100% covered struts in 2 patients 6 months

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/35/suppl_1/1/541954 by guest on 10 April 2024



12 Bioresovable stents in complex lesions

after BVS implantation. Minimal intraluminal masses were seen only in 2 frames
(1.4%).
Conclusion: Good and persistent strut apposition and early endothelization was
observed after biodegradable vascular scaffold implantation in patients with acute
ST-elevation myocardial infarction.

75 | BEDSIDE
Immediate and mid-term follow-up of floating bioabsorbable vascular
scaffold technique for the ostial lesions of the left anterior descending
and left circumflex coronary arteries

P. Martin Lorenzo1, J. Suarez De Lezo Herreros De Tejada2, J. Novoa1,
M. Blanco1, S. Ojeda2, F. Mazuelos2, D. Valeron1, M. Pan2, J. Suarez De Lezo
Cruz Conde2, A. Medina1. 1Hospital Universitario de Gran Canaria Doctor
Negrin, Las Palmas De Gran Canaria, Spain; 2University Hospital Reina Sofia,
Cordoba, Spain

Introduction:- Floating stent technique has been proved to be feasible and effec-
tive for the treatment of ostial lesions in the left anterior descending artery (LAD),
with a good outcome at long term follow-up. There is no information regarding the
role of the bioabsorbable vascular scaffold (BVS) in this type of lesions, although
concern exists over the possibility of migration of the floating scaffold.
Aim:-The purpose of this study is to evaluate the safety of the floating BVS tech-
nique for the treatment of the ostial lesions of the LAD and left circumflex (LCx)
coronary arteries.
Material and methods:- From August 2012 to January 2014, 155 out of 394 le-
sions treated with BVS in our hospitals were bifurcated coronary lesions. Fifteen
of these lesions ({0,1,0} or {0,0,1} according to the Medina’s classification) were
treated with a scaffold floating strategy. Thirteen out of 15 patients (81%) were
monitored by intravascular ultrasound (IVUS) or by optical coherence tomogra-
phy (OCT) at baseline condition and after BVS implantation. Angio-CT scan was
scheduled at 6 months follow-up.
Results:- Mean age was 62 years old, most of them were male (87%) and 62% of
the patients were admitted in unstable clinical condition. Left ventricular ejection
fraction was normal (71±6%). The vessel involved was the ostial LAD in 10 pa-
tients (67%) and the ostial LCx in 5 patients (33%). In terms of QCA, main vessel
reference diameter was 3.10±0.61 mm, minimal lumen diameter was 1.09±0.50
mm and the percentage of stenosis was 73±15%. Primary success was obtained
in all cases. Direct BVS implantation was performed in 13 lesions (87%). In the
two remaining cases, predilation was needed. BVS diameter was 3.28±0.26 mm,
BVS length was 17,12±3,93 mm and the mean inflation pressure was 16 atm.
According to the endovascular images information, no further manipulation at the
level of the bifurcation was done. IVUS after implantation showed a minimal BVS
area of 7.04±1,5 mm2 and a residual stenosis of 10±3%. The degree of BVS
protrusion in the carinal area measuring by IVUS/OCT was 2.16±0.82 mm. After
a 9 months follow-up, no adverse cardiac events have been documented, being
the global MACE 0%. Angio-CT was performed in all patients with no restenosis.
No migration of the proximal marker of the BVS was found.
Conclusions:- BVS floating technique is feasible, safe and effective, with no ad-
verse cardiac events at mid-term follow-up. Long term follow up is needed to
confirm these results.

76 | SPOTLIGHT
Mid-term clinical outcomes with multi-imaging assessment of
bioresorbable everolimus-eluting vascular scaffold for Chronic Total
Occlusions

B. Vaquerizo1, A. Barros1, D. Estrada1, R. Leta1, E. Bajo1, S. Pujadas1,
F. Miranda-Guardiola2, M. Jimenez1, J. Cinca1, A. Serra1. 1Hospital de la Santa
Creu i Sant Pau, Interventional Cardiology Unit, Barcelona, Spain; 2Del Mar
Hospital, Barcelone, Spain

Purpose: This is the first prospective, pilot study assessing the safety, perfor-
mance and efficacy of the BVS, in percutaneous CTO revascularization, under
guidance of multi- imaging techniques.
Methods and results: In 2013, 33 true CTOs lesions treated with BVS were
included in this prospective registry. Target lesions were scaffold after mandatory
pre-dilatation and IVUS analysis. Patients were followed clinically at 1, 6, 12, 18,
and 24 months, optical coherence tomography (OCT) was performed after BVS
implantation and at 12 months. A computed tomography (CT) was performed at 7
and 18 months. The mean age was 61±9.2 years old. 19.4% were diabetic 32%
had a previous PCI. The most frequent lesions treated were the RCA (45%) and
LAD (39%). According to the Japanese-CTO score most of lesions were classified
as intermediate (45%) or difficult-very difficult (22.5%). 35.5% were moderate-
severe calcified lesions. Pre-dilatation was done in all the cases by cutting bal-
loon in 74%. In most cases (87%) the strategy was antegrade and in 55% by
radial or bi-radial approach. The total scaffold length implanted per lesion was
of 49.7±20.8mm. All the scaffolds were delivery and deployment successfully.
Post-dilatation was done in 64%. By OCT, final lumen stenosis was 11.2±6.2%.
There were no significant areas of strut malapposition. We did no report any ad-
verse at 1 month. At a median of 6.9 (4.2-7.8) months no MACE was reported.
At 6-7 months, CT-scan was completed in 80% of cases, and we did not report
any significant restenosis. Repeat angiography with OCT has been completed
successfully in 6 cases.

LAD CTO & BVS: multi-imaging assessment.

Conclusions: BVS for CTO recanalization demonstrates excellent safety and
mid-term patency. The complete 7months CT-scan and 12 months OCT of the
Absorb scaffold in CTO will be presented at the meeting

77 | BEDSIDE
Rupture of bioresorbable vascular scaffold after side-branch dilation
in bifurcation lesion

M. Pan Alvarez-Osorio1, M. Romero1, S. Ojeda1, J. Suarez De Lezo Jr1,
J. Segura1, F. Mazuelos1, J. Lopez1, P. Martin2, A. Medina2, J. Suarez
De Lezo1. 1Hospital Universitario Reina Sofia, Cordoba, Spain; 2Hospital
Universitario Dr Negrin, Las Palmas De Gran Canaria, Spain

The possibility of fractures after bioresorbable vascular scaffold (BVS) treatment
is a new problem with the use of this technology. There is no in-vivo information
about the effects of lateral dilation on BVS.
Purpose: To evaluate the effects of lateral balloon dilation after BVS implantation
in bifurcation lesions.
Methods: Between November 2012 and January 2014, 22 patients with bifurca-
tion lesions treated by BVS needed balloon postdilation of the side branch (SB).
In all of them an optical coherence tomography (OCT) study was performed. Cri-
teria for BVS rupture were: 1) struts protuded into the center of the lumen, 2)
presence of overlapped struts or 3) struts not orientated perpendicular to the light
source. (figure)
Results: The mean age was 55±7 years. The morphology of bifurcation was
{1,1,1}: 11 (50%), {0,1,1}: 2 (9%), {1,1,0}: 8 (36%) and {0,1,0}: 1 (5%). We used
the BVS of 3.5 mm diameter in 9 patients, the 3 mm diameter in 11 and the 2.5
mm diameter in 2. The SB balloon diameter was 2.5 mm in 16 patients and 2 mm
in the remaining 6. In 3 patients (14%) OCT criteria of rupture were observed.
In all of them a 2.5 mm nominal diameter balloon was used for SB dilation. Pro-
longed inflation with a non compliant balloon of a diameter within the expansion
limits of the device resolved the complication in al 3 patients (Fig. 1). The clinical
outcome of all patients at 3 -10 months was excellent. The computed tomogra-
phy scan obtained in 2 of these 3 patients demonstrated absence of restenosis
at follow-up.

Figure 1

Conclusions: Gentle low pressure balloon dilation of the SB normally preserves
the BVS integrity. However, minor BVS rupture after 2.5 mm lateral balloon dilation
may occur, but it is unfrequent. Prolonged balloon inflation of main vessel may
restore the geometry of BVS.

78 | SPOTLIGHT
Bioresorbable vascular scaffold for calcified coronary lesions- results
from the Real Absorb Registry

A. Seth, V. Ravisekar, V. Rastogi, V. Kumar. Fortis Escorts Heart Institute,
Invasive Cardiology, Newd Elhi, India

Background: The use of Absorb bioresorbable vascular scaffold (BVS) has
largely been restricted to simple lesions with a relatively small experience in com-
plex lesions. Calcified coronary lesions may pose a challenge for BVS due to its
larger profile, lower deliverability, lower radial support and concerns about possi-
ble recoil and restenosis. Till date no large data is available for the use of BVS in
calcified lesions.
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Methods: Our Real Absorb Registry is a single centre prospective database of all
BVS implanted in real life patients since its approval for unrestricted clinical use in
December 2012 onwards.A total of 480 lesions in 365 patients were treated with
542 BVS. Of this 82 calcified lesions in 76 patients were treated with 89 BVS. Cal-
cified lesions were assessed angiographically and classified as Moderate (n=56)
and Severe (n=20). Preparation of vascular bed was performed in all patients
and it was achieved using Rotational atherectomy in 26% (n=20), Cutting balloon
in 7% (n=6)and optimal sized non compliant balloon with extreme high pressure
dilatation (>20 atm) in 67% (n=50). Failure to deliver the BVS to the lesion in
the first attempt occurred in 9 lesions (10%).4 were overcome by using Mother
and child catheter (Guideliner) to deliver the BVS, while in the remaining 5 use
of buddy wire and/or support wires with further high pressure balloon dilatations
achieved successful delivery. The device success was thus 100%. All BVS were
post dilated with non compliant balloon to greater than 22 atmosphere. OCT imag-
ing for optimization was performed in 9 cases. There were no in hospital compli-
cations. At a median clinical follow up of 170 days (range 27-213 days), 1 patient
(1.3%) had diffuse instent restenosis and there has been one scaffold thrombosis
(1.3%) at 3 months.Remaining patients remained asymptomatic and well.
Conclusion: Our experience in real world patients demonstrate that BVS can be
used in calcified coronary lesion with high device and procedural success rate
with low complication rates and MACE rates in short and mid term clinical follow
up. Tricks to preempt or overcome failure of deliverability and meticulous vascular
bed preparation and implantation techniques is the key to favourable results.

MAKING CLINICAL SENSE OF BIOMARKERS

83 | BEDSIDE
Plasma kidney injury molecule (KIM-1) and endothelin-1 (ET-1) are
associated with worsening renal function in heart failure patients

E. Friedman1, J. Todd2, J. Estis2, N. Nolan2, A. Shah2, D. Lenihan1. 1Vanderbilt
University, Nashville, United States of America; 2Singulex, Inc., Alameda, United
States of America

Purpose: Renal dysfunction is a significant comorbidity in patients with heart
failure (HF). Traditional blood markers for the diagnosis of renal dysfunction are
insensitive, nonspecific, and may only present late in the injury process. Eleva-
tions of urinary Kidney Injury Molecule-1 (KIM-1), represent renal tubule epithelial
damage; however, there are no reports of its utility in plasma. Endothelin-1 (ET-
1) is a low-abundance plasma biomarker of endothelial function that has been
proposed to increase in the setting of renal dysfunction. The aim of this study
was to assess the potential for KIM-1 and ET-1 to be novel biomarkers of renal
dysfunction in HF.
Methods: We performed a cross sectional study among 200 HF patients (distri-
bution across ACC/AHA stages A-D) from our institution’s heart registry. ET-1 and
KIM-1 were measured in plasma samples using high sensitivity single-molecule
counting technology. Relationships of biomarkers with estimated glomerular filtra-
tion rate (eGFR) were determined by multivariable regression analyses.
Results: The median age of our population was 55 years (42% female). The high
sensitivity assays allowed for ET-1 and KIM-1 determinations in the plasma of all
patients. Both plasma KIM-1 and ET-1 values increased with decreasing eGFR.
In a fully adjusted linear regression model (adjusted for age, sex, HF classifica-
tion, plasma BNP, and either KIM-1 or ET-1) the β-regression coefficient for every
one unit log-transformed KIM-1 incremental increase, eGFR decreased by 11.9
mL/min (p=0.006). The β-regression coefficient for every one unit log-transformed
increase in ET-1, eGFR decreased by 19.3 mL/min (p=0.0125).
Conclusions: This is the first study to demonstrate that KIM-1 is measurable
in plasma. Plasma KIM-1 and ET-1 are independently associated with worsen-
ing renal function in HF patients. These findings introduce the potential for using
low abundance biomarkers to detect renal dysfunction and to further refine HF
disease severity.

84 | BEDSIDE
Circulating microRNAs and outcome in patients with acute heart
failure

E. Goretti1, M.F. Seronde2, M. Vausort1, E. Gayat3, T. Thum4, A. Cohen Solal3,
D.R. Wagner1, A. Mebazaa3, Y. Devaux1. 1Centre de Recherche Public -
Santé, Luxembourg, Luxembourg; 2EA3920, University Hospital, Department of
Cardiology, Besançon, France; 3University Paris Diderot, Paris, France; 4Institute
for Molecular and Translational Therapeutic Strategies (IMTTS), Hannover,
Germany

Purpose: Circulating microRNAs (miRNAs) have been extensively studied for
their potential biomarker value in patients with acute coronary syndromes. How-
ever, the association between miRNAs and the diagnostic and prognostic in pa-
tients with acute heart failure (AHF) has received less attention.

Abstract 83 – Table 1. Biomarkers and renal function

Renal function eGFR quartiles (median mL/min) Continuous
Biomarker Quartile 1 (42) Quartile 2 (70) Quartile 3 (88) Quartile 4 (126) P for trend β-coefficient (95% CI)* p-value

ET-1 (pg/mL) 5.4 (4.5,7.3) 4.3 (3.8,5.2) 4.9 (4.3,6.3) 4.5 (3.3,5.3) 0.0234 −19.3 (−34.4, −4.2) 0.0125
KIM-1 (pg/mL) 337 (182,745) 273 (168,478) 227 (137,374) 180.5 (107,407) 0.0002 −11.9 (−18.6, −5.2) 0.0006

*Adjusted for biomarkers, age, sex, and HF classification.

Methods: 294 patients with acute dyspnea (236 AHF and 58 non-AHF), and 44
patients with stable chronic heart failure (CHF), were included in this prospective,
single-center case-control study. This study was set up in the emergency depart-
ment and in the 10-bed cardiac intensive care unit of an academic hospital. Cir-
culating levels of miR-1/-21/-23/-126/-423-5p were assessed by quantitative PCR
in plasma samples obtained at admission and after 5 days.
Results: At admission, levels of miR-21 and miR-23 were comparable among
AHF, non-AHF and CHF patients. Levels of miR-1 were lower in AHF and stable
CHF patients compared to non-AHF patients (p=0.0016). Levels of miR-126 and
miR-423-5p were lower in AHF and in non-AHF patients compared to stable CHF
patients (both p<0.001). All miRNAs had a poor diagnostic value for AHF. During
the 5 days post admission, miRNA levels were stable in AHF patients. In non-AHF
patients, levels of miR-23, miR-126 and miR-423-5p decreased over the same
period. Interestingly, admission levels of miR-423-5p were lower in patients who
were re-admitted to the hospital, mostly for cardiovascular disease, in the year
following the index hospitalization compared to patients who were not (p=0.0001).
Adjusted odds ratios [95% confidence interval] for one-year readmission was 0.70
[0.53-0.93] for miR-423-5p (p=0.01). Admission levels of the five miRNAs were
not associated with one-year mortality.
Conclusion: In AHF patients, low circulating levels of miR-423-5p at presentation
are associated with hospital readmission. This study supports the value of miR-
423-5p as prognostic biomarker of AHF.

85 | SPOTLIGHT
Decreased cerebral blood flow and BDNF levels are associated with
depression and memory impairment in patients with heart failure
-Brain Assessment and Investigation in Heart Failure Trial (B-HeFT)-

H. Suzuki1, Y. Matsumoto1, H. Ota2, K. Sugimura1, J. Takahashi1, K. Ito1,
Y. Fukumoto3, R. Kawashima4, Y. Taki4, H. Shimokawa1. 1Tohoku University
Graduate School of Medicine, Department of Cardiovascular Medicine, Sendai,
Japan; 2Tohoku University Hospital, Department of Diagnostic Radiology,
Sendai, Japan; 3Cardiovascular Research Institute of the Kurume University,
Kurume, Japan; 4Tohoku University, Institute of Development, Aging and Cancer,
Sendai, Japan

Purpose: Depression and cognitive impairment are commonly observed in pa-
tients with heart failure (HF). Recent studies suggest that blood brain-derived
neurotrophic factor (BDNF) and hippocampus are important to regulate depres-
sion and memory function. To date, the interaction between brain and heart in
HF patients remains to be fully elucidated. We thus tested the hypothesis that
cerebral blood flow (CBF) in the hippocampus and/or plasma BDNF level are as-
sociated with depressive symptoms and memory impairment in patients with HF
by the prospective study of “Brain Assessment and Investigation in Heart Failure
Trial” (B-HeFT) (UMIN000008584).
Methods: We recruited 40 patients of HF Stage B (65.0±1.7 yrs) who have
structural heart disease without symptomatic HF, and 40 patients of HF Stage C
(66.8±1.4byrs) who have structural heart disease with previous or current symp-
tomatic HF. The primary endpoint of B-HeFT is CBF, which was measured in 4
anterior-posterior segments of the hippocampus using magnetic resonance imag-
ing (MRI). Depressive symptoms, memory impairment and plasma BDNF level
were assessed using geriatric depression scale (GDS), Wecheler Memory Scale-
Reviced (WMS-R) and blood sampling respectively. Correlations between CBF in
the 4 hippocampal segments or plasma BNDF level and GDS or WMS-R score
were examined in each Stage B or C group.
Results: The primary endpoint was achieved by the significant CBF decrease
in the most posterior segment of the hippocampus in Stage C group com-
pared to Stage B group (Stage B, 39.4±3.8 ml/100g/min vs. Stage C, 37.4±3.8
ml/100g/min, P=0.022). GDS score was significantly decreased in Stage C
group compared to Stage B groups (Stage B, 3.2±0.4 vs. Stage C, 4.4±0.4,
P=0.025). WMS-R score was smaller but were not statistically significant in Stage
C group compared to Stage B groups (Stage B, 19.8±1.3 vs. Stage C, 17.4±1.2,
P=0.187). Plasma BDNF level was significantly decreased in Stage C group com-
pared to Stage B group (Stage B, 409±63 pg/ml vs. Stage C, 212±26 pg/ml,
P=0.004) and positively correlated with WMS-R score (R=0.375, P=0.017). CBF
in the most posterior hippocampal segment negatively correlated with GDS score
(R=-0.522, P=0.001) and positively correlated with WMS-R score (R=-0.417,
P=0.007).
Conclusion: The present study demonstrates for the first time that CBF in the
hippocampus and/or plasma BDNF level are associated with depressive symp-
toms and memory impairment in patients with HF, suggesting the involvement of
the brain and the heart connection in the pathogenesis of HF-associated symp-
toms.
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86 | BEDSIDE
Galectin-3 in heart failure patients: marker or mediator of renal
insufficiency?

E. Zamora, J. Lupon, M. De Antonio, A. Galan, M. Domingo, A. Urrutia,
B. Gonzalez, C. Diez, M. Troya, A. Bayes-Genis. Germans Trias i Pujol University
Hospital, Badalona, Spain

Introduction: Galectin-3 is released by activated cardiac macrophages and stim-
ulates proliferation of myofibroblasts and procollagen 1 deposition, being consid-
ered reflective of fibrosis and cardiac remodelling, and as such it has been used
as prognostic marker in heart failure (HF) patients. Renal function is a well- known
prognostic determinant in HF patients. How renal function influences Galectin-3
levels in HF patients is not completely elucidated.
Objective: To assess the association between Galectin-3 and renal function (us-
ing estimated glomerular rate (eGFR) by CKD-EPI equation) in a cohort of ambu-
latory HF patients.
Results: 876 patients were studied (median age 70.2 years, main etiology of
HF ischemic heart disease (52.2%), median LVEF 34%).Serum Galectin-3 con-
centration highly correlated with eGFR (Rho 0.60, p<0.001). This correlation re-
mained high after adjustment by age, sex, NYHA functional class, LVEF and eti-
ology of HF (ischemic vs non-ischemic) (r=0.64, p<0.001). When patients where
divided into 3 subgroups according to eGFR (≥60 ml/min/1.73 m2 [n=218]; 30–
59 ml/min/1.73 m2 [n=434]; and <30 ml/min/1.73 m2 [n=224], Galectin-3 levels
significantly increased as eGFR worsened (12.3 [10.4-15.6] vs. 16.1 [13-19.8] vs.
24.5 [20-33.8] ng/mL, respectively; p for trend <0.001) irrespective of NYHA func-
tional class (both I-II and III-IV) and LVEF (both <45% and ≥45%) (all p<0.001).

Conclusion: Galectin-3 serum concentrations in HF patients were highly associ-
ated with renal function beyond NYHA functional class and LVEF. Interpretation
of Galectin-3 levels should be done carefully in presence of renal insufficiency; it
is unclear whether galectin-3 is a marker or a mediator of renal insufficiency, thus
also reflecting renal fibrosis.

87 | SPOTLIGHT
Prevalence, neurohormonal correlates and prognosis of heart failure
stages in the community

V. Xanthakis1, D. Enserro2, M.G. Larson3, K. Wollert4, J. Januzzi5, R. Quiroz6,
D. Levy7, E. Benjamin1, T.J. Wang8, V. Ramachandran1. 1Boston University,
Dept. of Medicine, Boston, United States of America; 2Boston University, Dept.
of Biostatistics, Boston, United States of America; 3Boston University, Boston,
United States of America; 4Hannover Medical School, Hannover, Germany;
5Harvard Medical School, Boston, United States of America; 6TX, San Antonio,
United States of America; 7National Institutes of Health, Bethesda, United States
of America; 8Vanderbilt University, Nashville, United States of America

Purpose: The American College of Cardiology (ACC) and the American Heart
Association (AHA) have classified heart failure (HF) into 4 stages, with 2 stages
being preclinical phases with elevated risk, but without overt HF. Knowledge re-
garding the characterization of the burden of HF stages in the community and
their association with mortality rates is limited. Additionally, studies have reported
that higher blood concentrations of markers of cardiac stress, inflammation and
neurohormonal activation (including circulating B-type natriuretic peptide [BNP],
growth differentiation factor 15 [GDF-15], high sensitivity Troponin I [hsTnI], ST2,
c-reactive protein [CRP], and aldosterone) are associated with a greater inci-
dence of HF; therefore, it is as important to characterize the HF stages in rela-
tion to circulating BNP, GDF-15, hsTnI, ST2, CRP, and aldosterone levels cross-
sectionally, and describe the prognosis of the stages prospectively in the commu-
nity.
Methods: We evaluated 6800 participants (mean age 51 yrs; 54% women) from
the Framingham Study second and third generation cohorts attending routine ex-
aminations at which echocardiography was performed. We defined 4 HF stages:
1) Stage 0: no risk factors; 2) Stage A: presence of HF Risk factors (hyperten-
sion, diabetes, obesity, smoking, dyslipidemia, coronary artery disease), no car-
diac structural/functional abnormality; 3) Stage B:presence of: prior MI, valvular
disease, asymptomatic ventricular systolic or diastolic dysfunction, left ventricular
(LV) hypertrophy, regional wall motion abnormality, or LV enlargement; 4) Stage
C/D: prevalent HF.
Results: The prevalence of HF stages increased with age (23% and 15% for men
and women per decade) and was higher in men vs. women (53% vs. 45%, and
1.6% vs. 0.8% for stages B, C/D, respectively). In age-, sex-adjusted analyses
of a subset of individuals with available biomarker measurements (n=3419), we
observed a gradient of increasing biomarker levels across the HF stages (p<0.05
for all). In age-,sex-adjusted Cox proportional hazards regression models, higher

HF stages were associated with increasing 5-yr mortality (Hazard Ratio, 95% CI:
2.3, 1.7-3.2 per unit-increase in HF stage).
Conclusions: In our large community-based sample, increasing age and male
sex were associated with a greater prevalence of higher HF stages. There was a
gradient of increasing HF biomarkers cross-sectionally and a rising risk of death
across the stages. These observations underscore the evolution of HF over time
and the need for preventing earlier stages to interrupt its progression and lower
mortality.

88 | BEDSIDE
BNP ratio can predict early rehospitalization in patients with acute
decompensated heart failure

H. Onishi, M. Nishino, N. Mori, D. Nakamura, T. Yoshimura, M. Taniike, N. Makino,
Y. Egami, R. Shutta, J. Tanouchi. Osaka Rosai Hospital, Sakai, Japan

Background: It has been reported that BNP guided heart failure therapy is effec-
tive in clinical practice. However, BNP level is affected by the underlying cardiac
disease and it is not well investigated which BNP parameters should be used to
manage the patients with heart failure. Thus, in this study, we examined which
parameters, including BNP parameters, were correlated with rehospitalization in
the patients with heart failure.
Methods: We enrolled 315 consecutive patients with acute decompensated heart
failure (ADHF) who were admitted into our hospital from 2009 to 2011. Our
patients were divided into the rehospitalization (RH) group who were readmit-
ted within one year and non-RH group. We compared age, hs CRP, creati-
nine, hemoglobin, BNP level at admission and discharge and BNP ratio (dis-
charge/admission) and medications including ACEI/ARB, β- blockers, and diuret-
ics, between the two groups.
Results: BNP ratio and BNP level at discharge are significantly higher than those
in non-RH group (0.84±1.13 vs. 0.45±0.5, P<0.001 and 619±990 vs. 270±269,
P=0.004) while the other parameters were similar between the two groups. By
constructing a ROC curve for BNP ratio and BNP level, we identified AUC in
BNP ratio are larger than those in BNP level at discharge (figure). ROC curve
in BNP ratio shows an optimal cut-off value of 0.44 that minimized false positive
and negative results, obtaining a sensitivity and specificity of 71.8% and 68.5%,
respectively.

Conclusions: BNP ratio can predict rehospitalization within one year in the pa-
tients with ADHF and may be more useful to control ADHF than BNP level at dis-
charge. To decrease the incidence of rehospitalization in the patients with heart
failure, BNP ratio-guidance should be recommended.

CARDIOPULMONARY RESUSCITATION: NEW INSIGHTS

93 | BEDSIDE
Impact of a public information campaign about the chain of survival on
out of hospital cardiac arrest bystander cardiopulmonary resuscitation
initiation

B. Dahan1, P. Jabre2, E. Marijon3, D. Jost4, M. Tafflet3, R. Misslin5,
W. Bougouin3, F. Dumas1, B. Renaud6, X. Jouven3. 1Parcc-Inserm U970
Sudden Death Expertise Center, Emergency department Hospital Cochin APHP,
Paris, 2Parcc-Inserm U970 Sudden Death Expertise Center, SAMU 75 Hospital
Necker APHP, Paris, 3Parcc-Inserm U970 Sudden Death Expertise Center,
Paris, 4Brigade des Sapeurs Pompiers de Paris, Paris, 5Université de Rouen,
Laboratoire MTG, UMR CNRS 6266 IDEES, Rouen, 6Hospital Cochin APHP,
Emergency department, Paris, France

Purpose: In 2007 the French public access defibrillation law permitting the use
of automatic external defibrillator by the lay community for out of hospital cardiac
arrest (OHCA) was voted. This has been followed by an information public cam-
paign about the chain of survival. The aim of the study was to identify changes
in OHCA bystander cardiopulmonary resuscitation (CPR) initiation after this new
policy.
Method: Data from Emergency Medical Services on all OHCA occurring in a city
were prospectively collected between 2000 and 2010. We analyzed bystander
CPR initiation during two periods from 2000 to 2007 (P1) and from 2008 to 2010
(P2).
Results: Of the 4176 OHCA, 3090 (74%) were witnessed and 1233 (30%) sur-
vived to hospital admission. OHCA witnessed by a family member were less likely
benefiting of early CPR compared to health care provider bystanders or other by-
standers (respectively 12%, 50%, and 38% p<0.001). 2186 witnessed OHCA
occurred during P1 and 904 witnessed OHCA occured during P2. Significant dif-
ferences were noted between the two periods regarding bystander CPR initiation
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(23% at P1 and 31% at P2, p<0.001), especially among family members (10%
at P1 and 19% at P2, p<0.001). The proportion of patients with initial shockable
rhythm was similar (49% at P1 and 47% at P2, p=0.32). No difference was ob-
served regarding patients’ location categories. Despite this change in bystander
CPR initiation no difference was observed regarding survival rates to hospital ad-
mission (33% at P1 and 35% at P2, p=0.37).
Conclusion: Communication campaign following public access defibrillation law
in France may have positively influenced OHCA bystander CPR initiation. Public
information campaigns about the chain of survival should be even more supported
to observe impact on OHCA outcome.

94 | SPOTLIGHT
Is high quality CPR achievable by mass training?

E. Contri1, E. Baldi2, A. Corona3, D. Fina1, C. Dossena1, G. Borio1, F. Fichtner1,
B. Zelaschi1, M. Di Maggio1, S. Fratino1. 1Pavia nel Cuore, IRC-COM Training
Center, Pavia, Italy; 2Robbio nel Cuore, IRC-COM Training Center, Robbio, Italy;
3Luigi Sacco Hospital, Intensive Care Unit, Milan, Italy

Purpose: The importance of High Quality CPR to improve survival in cardiac
arrest is stressed by ILCOR 2010 Guidelines, but it is also essential to train as
many people as possible to increase the frequency of bystander CPR. With this
study we wanted to assess the quality of chest compressions after Mass Training
in comparison to classic BLSD training.
Methods: We enrolled 190 CPR-untrained lay people (18-35 years) onto one
of two courses: course A (55 people) and course B (135 people). Course A
was Mass Training characterized by 30-mins of theory and 45-mins of prac-
tice performed on a personal low-budget inflatable manikin with an instruc-
tor:attendee:manikin ratio of 1:15:15. Course B was a classic BLSD course con-
sisting of 1-hour of theory and 4-hours of practice on a classic BLS manikin with
an instructor:attendee:manikin ratio of 1:5:1. At the end of both courses and for
each participant we evaluated 1-min compression-only CPR using a wireless skill
evaluator manikin. We measured the following parameters: compressions per
minute (Cmin), percentage of adequate compression depth (target 5 cm, max
6 cm) (Cdepth%) and percentage of correctly released compressions (target 0
cm) (Crel%).
Results: There was no significant difference (calculated with Mann-Whitney test)
between course A and course B regarding Crel% (96% (95%CI, 84.6-100) vs
94% (95%CI, 89-98), p=0.36) and Cdepth% (89.1% (95%CI, 69.3-98) vs 76.7%
(95%CI, 51.9-93), p=0.54), whilst there was a significant difference in Cmin (115
(95%CI, 110-119) vs 120 (IQR, 118-121), p=0.009) with a better result in course
A.
Conclusions: Results show that Mass Training is at least as effective as classic
BLSD Training according to all parameters analyzed. Mass Training attendees
reached the target of compressions per minute more often than those on BLSD.
This could be due to the continuous use of a personal manikin instead of the
interrupted training on a shared one. Therefore Mass Training achieves the goal
of increasing the amount of people trained in high Quality CPR.

95 | SPOTLIGHT
Out-of-hospital cardiac arrests in children and adolescents:
incidences, outcome, household income and parental education

S. Rajan1, M. Wissenberg1, F. Folke2, C.M. Hansen1, F.K. Lippert3,
E.F. Christensen3, S.L. Nielsen3, L. Kober2, G.H. Gislason4, C. Torp-Pedersen5.
1Gentofte Hospital - Copenhagen University Hospital, Department of Cardiology,
Hellerup, Denmark; 2Rigshospitalet - Copenhagen University Hospital, The Heart
Centre, Copenhagen, Denmark; 3Prehospital Emergency Medical Services,
Denmark, Denmark; 4National Institute of Public Health, Copenhagen, Denmark;
5Aalborg University, The Department of Health, Science and Technology,
Aalborg, Denmark

Background: There is insufficient knowledge of out-of-hospital cardiac arrest
(OHCA) in the very young. We conducted a nationwide study in Denmark.
Methods: All OHCA patients in Denmark, ≤21 years of age, were identified from
2001 to 2010. The population was divided into infants (<1 year); pre-school chil-
dren (1-5 years); school children (6-15 years); and high school adolescents /
young adults (16-21 years). Multivariate logistic regression analyses were used
to investigate associations between prehospital factors and study endpoints: by-
stander CPR, return of spontaneous circulation and survival.

Results: A total of 459 individuals were included. The overall incidence of OHCA
was 3.3 per 100,000 inhabitants per year. The incidence rates for infants, pre-
school children, school children and high school adolescents were 11.5, 3.5, 1.3
and 5.3 per 100,000 inhabitants. The overall bystander CPR rate was 48.8%,
and the rates for the four age groups were 55.4%, 41.2%, 44.9% and 63.0%,
respectively. The overall 30-day survival rate was 8.1%, and the rates for the
four groups were 1.4%, 4.5%, 16.1% and 9.3%, respectively. Significant crude
difference in survival (OR 3.18, CI 1.22-8.34) between high household incomes
vs. low household incomes was found, but the difference was not significant when
adjusted for age and sex (OR 2.40, CI 0.88-6.53). High parental education was
found to be associated with improved survival after OHCA, also when adjusted
for age and sex (OR 3.48, CI 1.27-9.41).
Conclusion: OHCA incidences and survival rates varied significantly between
age groups. High parental education was found to be associated with improved
survival after OHCA.

96 | BEDSIDE
Ambient temperature at the onset of out-of-hospital cardiac arrest
affects neurological outcome after one month

T. Uechi1, T. Tsukada1, S. Shibata1, T. Ikeda2, N. Yonemoto3, H. Nonogi4,
T. Kimura5, K. Nagao6, T. Matsuda1, H. Nomura1 on behalf of JCS-ReSS Group.
1Kyorin University, Emergency Medicine, Mitaka, Japan; 2Toho University, Tokyo,
Japan; 3National Center of Neurology and Psychiatry, Kodaira, Japan; 4Shizuoka
General Hospital, Shizuoka, Japan; 5Kyoto University, Kyoto, Japan; 6Nihon
University, Tokyo, Japan

Purpose: Therapeutic hypothermia in resuscitated out-of-hospital cardiac arrest
(OHCA) gets favorable reviews in the guidelines, but we have no conclusive evi-
dence supporting a benefit. On the other hand, it has been reported the associ-
ation between body temperature of OHCA victims and the seasonal variability of
outside temperature. We hypothesized that ambient temperature affect outcomes
after cardiopulmonary resuscitation (CPR).
Methods: We extracted the data of all patients, 18 years old or older, who had
witnessed OHCA from the database of the nationwide, population-based Utstein-
style registry, collected from January 2005 through December 2010 in Japan. The
primary endpoint was favorable neurological outcome one month after OHCA,
defined as Cerebral Performance Category (CPC) 1 or 2. Hourly ambient tem-
perature, atmospheric pressure, humidity, and daylight length of the day of each
OHCA, at the capital city of the prefecture where the OHCA was witnessed, were
obtained from the database at the Meteorological Agency. To determine the influ-
ence of ambient temperature, atmospheric pressure, humidity, and daylight length
on neurological outcome, we performed multiple logistic regression analysis, ad-
justing for factors known to potentially affect the outcome, such as age, gender,
etiology of cardiac arrest, and the presence or absence of bystander CPR.
Results: Among the 245,258 witnessed adult OHCA patients, survival with favor-
able neurological status increased with a rise in ambient temperature in Celsius
(adjusted OR 1.007; 95% CI 1.004-1.010). In contrast, we found no significant
influence of atmospheric pressure (adjusted OR 1.001; 95% CI 0.998-1.003), hu-
midity (adjusted OR 1.001; 95% CI 0.998-1.003), and daylight length (adjusted
OR 0.996; 95% CI 0.989-1.003) on neurological outcome.
Conclusions: Among adult patients with OHCA, ambient temperature signifi-
cantly affects neurological outcome after one month. To determine mechanisms
how ambient temperature influences on body temperature and neurological re-
covery of cardiac arrest survivors, further, prospectively designed studies are
needed.

97 | BEDSIDE
Increased arginase levels contribute to impaired microvascular
perfusion after cardiopulmonary resuscitation

C. Jung1, F. Quitter2, M. Fritzenwanger2, M. Lichtenauer2, A. Pfeil2,
A. Shemyakin1, M. Franz2, H.R. Figulla2, R. Pfeifer2, J. Pernow1. 1Karolinska
Institutet, Stockholm, Sweden; 2Friedrich-Schiller-University, Jena, Germany

Objectives: The post cardiac arrest syndrome occurs after global hypoxia lead-
ing to microcirculatory impairment. Nitric oxide (NO) is a key molecule regulating
microvascular endothelial function. The enzyme arginase has been suggested to
modulate microvascular function by regulating NO metabolism. Therefore we in-
vestigated whether arginase levels increase following global hypoxia and in the
setting of resuscitation and tested whether arginase inhibition ameliorates disor-
ders in the microcirculation in patients that have been successfully resuscitated.
Methods: To determine the effect of global hypoxia on circulating arginase lev-
els, fourteen healthy subjects were exposed to hypoxia in an air-conditioned nor-
mobaric hypoxia chamber (height of 5500m, oxygen concentration, FiO2=9.9%)
and circulating arginase 1 was determined. In addition, 31 resuscitated patients
were characterized clinically and arginase 1 was measured on day 1 and day 3.
In eight resuscitated patients, a microcirculatory analysis was performed using
a sidestream darkfield microcirculation camera (Microscan, Microvision Medical,
Amsterdam, The Netherlands). Perfused capillary density (PCD) was recorded
before and after sublingual incubation of 10 mg of the arginase inhibitor N-omega-
hydroxy-nor-L-arginine (nor-NOHA) alone or together with the NOS inhibitor NG-
monomethyl-L-arginine (L-NMMA).
Results: Circulating arginase 1 levels increased in healthy volunteers following
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global hypoxia in the hypoxic chamber (p<0.01). In addition, arginase 1 levels
were higher on day 1 (69.1±83.3 ng/ml) and on day 3 (44.2±65.6 ng/ml) af-
ter resuscitation than in control subjects (p<0.001). Neuronal specific enolase
and arginase 1 correlated significantly to each other on day 1 (p=0.026, R=0.40).
Incubation of the sublingual mucosa with nor-NOHA increased microcirculatory
perfusion (p<0.001). This effect was inhibited by co-incubation with L-NMMA.
Conclusions: Circulating 1 levels are increased following exposure to global hy-
poxia and in patients that have been successfully resuscitated after cardiac ar-
rest. Topical arginase inhibition improves microcirculatory perfusion following re-
suscitation. This is of potential therapeutic importance for the post-cardiac arrest
syndrome.

98 | BENCH
Prognostic importance of interleukin-6 in post-cardiac arrest patients
treated with targeted temperature management at 33C or 36C

J. Bro-Jeppesen1, C. Hassager1, M. Wanscher2, M. Bjerre3, J. Kjaergaard1.
1Rigshospitalet - Copenhagen University Hospital, Heart Centre, Department of
Cardiology, Copenhagen, Denmark; 2Rigshospitalet - Copenhagen University
Hospital, Heart Centre, Department of Anaesthesia, Copenhagen, Denmark;
3Aarhus University, Medical Research Laboratory, Aarhus, Denmark

Purpose: A systemic inflammatory response is a part of post-cardiac arrest syn-
drome (PCAS), but whether level of inflammation is associated with adverse out-
come is not known. We investigated the prognostic importance of level of inflam-
mation by interleukin-6 (IL-6), a potent mediator of the immune response and the
acute phase response, in a single centre sub-study of the Target Temperature
Management study (NEJM 2013).
Methods: In a single centre study of 171 consecutive comatose patients, ran-
domly assigned to targeted temperature management at 33°C (TTM33) or 36°C
(TTM36) for 24 h, IL-6 was analysed at 0, 24, 48 and 72 h after cardiac arrest.
Several cytokines were analysed including IL-1b, IL-10 and TNF-α, but IL-6 had
the most pronounced prognostic influence. For outcome analysis, patients were
stratified by median value of IL-6 at each time point to a high or low IL-6 group.
Results: Levels of IL-6 increased significantly from baseline and peaked at 24
h (87 (43-213) vs. 123 (54-261) pg·ml-1, p=0.03) with no difference between the
two TTM-groups (p=0.50). At 24 h, the 30-day mortality rate in patients with high
IL-6 levels (>123 pg·ml-1 = median) was 37% compared to 19% in patients with
low IL-6 levels, p=0.02 (Figure), corresponding to an unadjusted hazard ratio of
2.0 (95%CI: 1.1-3.8), p=0.02. When adjusting for pre-hospital prognostic factors
the hazard ratio for IL-6 >123 pg·ml-1 at 24 h was 1.9 (95%CI: 1.0-3.6), p=0.05,
with no significant interaction between level of IL-6 and TTM-group, p=0.26.

Prognostic value of IL-6 after 24 hours.

Conclusions: Level of inflammation assessed by IL-6, peaked at day 2 after car-
diac arrest and IL-6 >123 pg·ml-1 at 24 h of TTM was independently associated
with increased mortality with no interaction of targeted temperature management
at 33°C or 36°C.

HOT TOPICS IN RISK PREDICTION

103 | BEDSIDE
Frailty and other geriatric conditions for risk stratification of older
patients with acute coronary syndrome

C. Bonanad Lozano, V. Ruiz, J. Fernandez, S. Garcia-Blas, L. Mainar, E. Nunez,
J. Nunez, J. Sanchis. University Hospital Clinic, Department of Cardiology,
Valencia, Spain

Background: Geriatric conditions may predict outcomes beyond age and stan-
dard risk factors. Our aim was to investigate a wide spectrum of geriatric condi-
tions in survivors after an acute coronary syndrome
Methods: A total of 342 patients older than 65 years were included. At hospital
discharge, 5 geriatric conditions were evaluated: Frailty (Fried and Green scores),
physical disability (Barthel index), instrumental disability (Lawton-Brody test), cog-
nitive impairment (Pfeiffer test) and comorbidity (Charlson and simple comorbidity

index). The outcomes were mortality and the composite of death/myocardial in-
farction during 30 month median follow-up.
Results: Seventy-four (22%) patients died and 105 (31%) suffered the composite
endpoint. By univariable analysis, all individual geriatric conditions were asso-
ciated to outcomes, mainly mortality. From all of them, frailty using the Green
score had the strongest discriminative accuracy (area under the curve for mor-
tality, AUC=0.76). After full adjustment including clinical data and geriatric status,
the Green score was the only predictive geriatric condition (per point; mortality:
HR=1.25, 95% CI=1.15-1.36, p=0.0001; composite endpoint: HR=1.16, 95% CI
1.09-1.24, p=0.0001). Regarding mortality, the addition of the Green score to the
clinical model improved discrimination (AUC= 0.823 versus 0.840) and signifi-
cantly reclassified patients (integrated discrimination improvement 4.1, 95% CI
0.8-10.5; continuous net reclassification improvement 53.7, 95% CI 24.9-82.3).
The incremental predictive information was even greater over the GRACE score.
A Green score ≥5 points was the strongest predictor of mortality.
Conclusions: Geriatric conditions predict worse outcome after an acute coronary
syndrome. Frailty assessed using the Green score captures most of the prognos-
tic information provided by the geriatric conditions.

104 | BEDSIDE
Predictors of 1-year mortality at hospital discharge after acute
coronary syndromes: a new risk score from the EPICOR study

S.J. Pocock1, H. Bueno2, M. Licour3, J. Medina4, L. Annemans5, N. Danchin6,
Y. Huo7, F. Van De Werf8. 1London School of Hygiene and Tropical Medicine,
London, United Kingdom; 2University Hospital Gregorio Maranon, Madrid,
Spain; 3AstraZeneca France, Medical Department, Rueil-Malmaison, France;
4AstraZeneca Observational Research Center, Madrid, Spain; 5I-CHER
Interuniversity Centre for Health Economics Research UGent, Ghent, Belgium;
6Hôpital Européen Georges Pompidou, & René Descartes University, Paris,
France; 7Peking University First Hospital, Beijing, China, People’s Republic of;
8University Hospitals (UZ) Leuven, Leuven, Belgium

Purpose: At hospital discharge after an ACS event, patients vary markedly in
their prognosis. There is a need for a reliable prediction tool to identify patients
with high mortality risk at discharge.
Methods: EPICOR (NCT01171404) is a prospective cohort study of 10568 con-
secutive hospital survivors after an ACS event (4943 STEMI, 5625 NSTE-ACS),
enrolled October 2010–March 2011. 65.1% underwent PCI and 2.5% CABG.
Post-discharge mortality was recorded up to 12 months. From over 50 potential
predictor variables a new risk score for 1 year mortality was developed using for-
ward Cox regression, and examined for goodness-of-fit and discriminatory power.
Results: 407 patients (3.9%) died within 1 year of discharge. We identified
12 highly significant independent predictors of mortality (in order of predictive
strength): age, lower ejection fraction, poorer EQ-5D quality of life, elevated serum
creatinine, in-hospital cardiac complications, COPD, elevated blood glucose, male
gender, no PCI or CABG after NSTE-ACS, low haemoglobin, PAD, on diuretics at
discharge. When combined into a new risk score excellent discrimination was
achieved (c-statistic = 0.81), validated on a large similar patient cohort of 9907
patients from Asia (c=0.78). For both STEMI and NSTE-ACS there was a steep
gradient in 1-year mortality, from 0.5% in the lowest quintile to 18.5% in the high-
est decile (Fig. 1). NSTE-ACS contributed over twice as many high-risk patients
as STEMI.

Figure 1. Risk discrimination and model goodness-of-fit in 6 groups from low to very high risk
(groups 1–4 = quintiles 1–4, groups 5–6 = quintile 5 subdivided into 2 deciles).

Conclusions: Post-discharge mortality for ACS patients remains of concern. Our
new user-friendly risk score can readily identify who is at high risk.

105 | BENCH
Modeling the potential impact of diet & lifestyle changes on a CVD risk
communication tool: heart age

M. Dotsch1, R. Newson1, N. Haseli-Mashhadi2, M.R. Cobain2. 1Unilever R&D,
Nutrition and Health, Vlaardingen, Netherlands; 2Unilever R&D, London, United
Kingdom

Purpose: To improve the understanding of the general population of CVD risk the
Heart Age tool was developed. This online tool helps to communicate risk in sim-
ple terms, by showing your “heart age”; the age for which the individual’s reported
risk factors would be considered “normal”. This tool is effective in increasing the
understanding of CVD risk, however motivtaing people to lower their risk remains
a challenge. Demonstrating the effect of small lifestyle changes on heart age may
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be a useful avenue towards increasing motivation to modify risk. As such, we con-
ducted a modelling study to determine the effects of reducing heart age through
specific small lifestyle modifications.
Methods: Scenarios were developed to model the impact of improving cardio-
vascular risk factors via the following lifestyle modifications: DASH diet, weight
loss, physical activity, and smoking cessation. For the scenario analyses we used
data from the 2007/2008 NHANES 2007/2008. Subjects included were: free from
CVD, aged between 20-80 years and had complete measures for heart age risk
factors (n=4,029). For each subject heart age was calculated before and after ap-
plication of the different scenario’s (virtual interventions). The effect of changes
on the risk factors included in the heart age algorithm were based on effects of
interventions.
Results: In people with hypertension, adherence to the DASH diet could lower
heart age by 2-6 years, reducing the gap between heart age and the actual age
with on average 15-45%. In overweight or obese people, a 5-kilogram weight loss
could reduce heart age by 2-4 years (18-32% reduction of the gap with actual
age). In sedentary subjects being more physically active could reduce heart age
by 0-3 years (0-20% reduction of the gap with actual age). Smoking cessation
could reduce heart age with on average 13 years (30% reduction of the gap with
actual age). In hypercholesterolemics, starting use of statins could reduce heart
age with 3 to 6 years (13-25% reduction of the gap with actual age). In hyper-
tensive people, starting to take anti-hypertensives has a similar effect with a re-
duction in heart age of 3-5 years, reducing the initial gap between heart age and
actual age with 12-20%.
Conclusions: Relatively small changes in diet and lifestyle could considerably
lower heart age in people with elevated heart ages. Moreover, changes in diet or
lifestyle could have similar or even larger effects on heart age than starting drug
usage. This modelling study supports that demonstrations of the effect of small
lifestyle changes on heart age could be a useful motivator to modify lifestyle.

106 | BEDSIDE
The CHA2DS2-VASc score is useful to stratify risk of death and
ischemic stroke in patients after acute myocardial infarction and with
no history of atrial fibrillation

T. Podolecki, R. Lenarczyk, J. Kowalczyk, M. Swierad, A. Swiatkowski,
P. Francuz, E. Jedrzejczyk-Patej, P. Chodor, T. Zielinska, Z. Kalarus. Medical
University of Silesia, 1st Dpt of Cardiology, Congenital Heart Diseases &
Electrotherapy, Zabrze, Poland

Purpose: The aim of the study was to assess whether the CHA2DS2-VASc score
might be useful to indentify patients at high risk of ischemic stroke and death
among subjects after acute myocardial infarction (AMI) and with no history of
atrial fibrillation (AF).
Methods: We analyzed 2,980 consecutive AMI-patients admitted to our center
between 2003 and 2009. Finally, 2647 subjects were included into analysis, as
333 were excluded because of AF and/or use of oral anticoagulants. On the ba-
sis of the CHA2DS2-VASc score 4 groups were distinguished: low-risk (1 point;
n=534), intermediate-risk (2-3 points; n=1261), high-risk (4-5 points; n=688) and
very high-risk (>5 points; n=164). Data on long-term follow-up were screened to
identify patients who experienced stroke or died during remote observation.
Results: Among 2,647 sinus rhythm patients ischemic stroke occurred in 71
(2.68%), and 439 (16.58%) patients died during a median follow-up of 41.5
months. Both the risk of stroke and the risk of death were 4-fold increased in
the high-risk group and 6-fold increased in very high-risk group compared to the
low-risk group (Table 1). Every point in CHA2DS2-VASc scale was independently
associated with 41% increase in stroke risk and 23% increase in mortality rate
(for both p<0.001) during long-term observation.

The incidence of stroke and death

Risk category Population, n Stroke, n (%) Death, n (%)

Low (1 point) 534 6 (1.12) 33 (6.18)
Intermediate (2–3 points) 1261 23 (1.82) 163 (12.93)*
High (4–5 points) 688 31 (4.51)* 179 (26.02)*
Very high (>5 points) 164 11 (6.71)* 64 (39.02)*

*p<0.001 vs Low-risk group.

Conclusions: The mortality rate and risk of stroke were strongly associated with
the CHA2DS2-VASc scores. Hence this scoring system could be useful to identify
high risk patients with no AF history, in whom additional preventive measures
might be beneficial to improve the outcome.

107 | BEDSIDE
Serious underestimation of the overall risk of cardiovascular events if
extrapolated from cardiovascular mortality: observations from the
EPIC-Norfolk prospective population study

H.T. Jorstad1, B.E. Colkesen2, S.M. Boekholdt1, J.G.P. Tijssen1,
N.J. Wareham3, K.T. Khaw4, R.J.G. Peters1. 1Academic Medical Center,
Amsterdam, Netherlands; 2St Antonius Hospital, Nieuwegein, Netherlands;
3Addenbrooke’s Hospital, Institute of Metabolic Sciences, Cambridge, United
Kingdom; 4University of Cambridge, Cambridge, United Kingdom

Purpose: The European prevention guideline suggests that total (fatal and non-
fatal) cardiovascular disease (CVD) risk can be calculated from the risk of fatal

CVD using a fixed multiplier (3x) in individuals with a SCORE of ≥5%. However,
the relationship between total CVD and fatal CVD in the general population is
unclear, and the suggested fixed multiplier has not been validated. We therefore
investigated the ratio of total CVD to fatal CVD in a large, population-based co-
hort.
Methods: Fatal CVD and total CVD (fatal plus non-fatal CVD events requiring
hospitalization) were analyzed using Kaplan-Meier estimates in 15,171 men and
women aged 39-65 without baseline CVD or diabetes mellitus. CVD outcomes in-
cluded death and hospitalizations for ischemic heart disease, heart failure, cere-
brovascular disease, peripheral artery disease, and aortic aneurysm. The main
outcome was the ratio of 10-year total CVD to 10-year fatal CVD stratified by sex
and SCORE.
Results: In individuals with SCORE ≥5% (n=680) 10-year fatal CVD was 7.3%;
the rate of total CVD was 41.2%, yielding an overall multiplier of 5.6, (men
5.4, women 16.4). In individuals with SCORE <5% (n=14,491), this ratio was
markedly higher, with an overall ratio of 12.5 (men 10.4, women 15.9) (Figure).

Ratios total CVD/fatal CVD.

Conclusion: The relationship between 10-year total CVD and fatal CVD cannot
be estimated using fixed multipliers, regardless of SCORE. The proposed mul-
tiplier in the current guideline leads to an underestimation of risk, particularly
in women and in individuals with a low SCORE. These findings have important
implications for individual decision-making on preventive therapy and for future
guidelines.

108 | BEDSIDE
The brand new AHA/ACC 2013 cardiovascular risk calculator: will it
keep up with the european standards?

M. Santos1, R. Baptista1, M. Rebelo2, D. Oliveira3, P. Dias4, R. Martins1,
J.P. Moura4, M. Pego1. 1University Hospitals of Coimbra, Cardiology, Coimbra,
2Hospital de Sao Francisco Xavier, Internal Medicine, Lisbon, 3University
Hospitals of Coimbra, Endocrinology, Coimbra, 4University Hospitals of Coimbra,
Internal Medicine, Coimbra, Portugal

Purpose: The recently published ACC/AHA cardiovascular (CV) risk calculator,
that evaluates the atherosclerotic cardiovascular disease (ASCVD) risk in ten
years, has been criticised for risk overestimation. We aimed to compare this sys-
tem with Systematic COronary Risk Evaluation (SCORE) in a Southern European
cohort.
Methods: We prospectively included 446 CV events-naïve patients treated at a
Lipidology Clinic (1994-2007). The main outcomes followed-up at ten years were
acute myocardial infarction (AMI), stroke and CV death. The cohort was divided in
four groups according to SCORE and ASCVD calculated risks (cut points: ASCVD
- 5%, 7.5%,10%; SCORE - 1%, 5%, 10%); the median expected event rate was
compared with the observed one. We built receiver operating characteristic (ROC)
curves according to specific event definitions. Afterwards, the same composite
endpoint of AMI, stroke and CV death was tested for both risk calculators in order
to compare ROC curves. Hosmer and Lemeshow test was used for calibration
analysis.
Results: The mean age of our population was 48.9±14.4 years, with a mean
arterial systolic pressure of 134.0±20.6 mmHg and a mean total cholesterol of
276.4±77.6 mg/dL. There were 58.3% males, 21.1% smokers, 24.8% type 2 dia-
betics and 55.5% under antihypertensive drug treatment. The 10-year incidence
rate of AMI, stroke and CV death was respectively 3.4%, 2.4% and 1.5%. The
median calculated SCORE risk was 0.95% (P25-75: 0.2-3.1). The low-risk pa-
tients (SCORE <1%) experienced no events; in the other groups the expected
event rate was slightly superior to the real one. The median calculated ASCVD
risk was 8.46% (P25-75: 2.7-19.1). There were no events when ASCVD risk was
under 7.5%; the observed event rate was superior to the expected in the next
risk group, whereas in the ≥10% group the predicted event rate nearly doubled
the real one. The area under ROC curve (AUC) for SCORE was 0,92 (p=0.01)
and 0.76 for ASCVD (p=0.001). The scores were positively correlated (spear-
man coefficient 0.82, p<0.001). There was no difference between SCORE (AUC
0.72) and ASCVD (AUC 0.76) ROC curves for the same composite CV endpoint
(p=0.34). Both calculators showed good calibration.
Conclusion: In a prospective “real-life” European cohort, the SCORE system
and the ASCVD risk calculator are strongly correlated, well calibrated and show
similar discriminative power for CV risk prediction. Overall, the SCORE system
slightly overestimates CV risk. The ASCVD calculator overestimates CV risk in
low-risk individuals, however the 7.5% suggested cut-off is extremely effective in
discriminating high-risk subjects.
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118 | SPOTLIGHT
The FirstAED project - incorporates emergency dispatch, global
positioning system technology, first responders with distinct roles,
smartphones and an automatic external defibrillator network

F.L. Henriksen, H. Schakow, M.L. Larsen. Odense University Hospital,
Cardiology, Odense, Denmark

Purpose: FirstAED is meant as a supplement to the existing emergency re-
sponse systems. The purpose is to shorten the first responder response times
at emergency calls to below 5 minutes on an island characterized by 13,000 in-
habitants, long ambulance response times, and long distances to the nearest
hospitals. The FirstAED project defines a new way to dispatch the nearby first
responders and organize their roles in the hope of reducing response times and
improving survival rates.
Methods: First aid and cardiopulmonary resuscitation is provided by 215 trained
volunteer first responders who use their rescuer smartphone. The population pur-
chased 95 automated external defibrillators (AEDs) which are available around
the clock and placed less than two kilometres apart. FirstAED is an auxiliary to
the public services and it enables the emergency dispatcher to send an orga-
nized team of first responders with distinct roles to the scene. FirstAED global
positioning system (GPS)-track the nearby first responders who can choose to
accept or reject the alarm. FirstAED chooses the 3 most optimally located first
responders who have accepted the alarm. FirstAED organizes the three first
responders in a team with distinct roles: no. 1 reaches the patient to give first
aid/cardiopulmonary resuscitation; no. 2 brings the AED; and no. 3 is the onsite
coordinator.
Results: In April 2012 the FirstAED system was implemented. During the first
22 months the FirstAED alarm system was used 759 times. Three first respon-
ders arrived in 90% and two first responders in 6.5% of the cases, they arrived
before the ambulance in 95% of the cases. FirstAED entailed a significant reduc-
tion in first responder median response time from more than 8 minutes before to
4 minutes 9 seconds after. The first responder was on site in less than 5 min-
utes in more than 60% of the cases. The AED was on site within a median time
of 5 minutes and 58 seconds. During the first 22 months, the first responders
were involved in 9 cardiac arrests (3 patients survived), 3 hangings (1 patient sur-
vived), 6 patients with serious respiratory arrest (5 patients survived), 2 patients
with decompression sickness (both survived) and 1 patient with subarrachnoid
hemorrhage and respiratory arrest (the patient survived).
Conclusions: GPS-tracking reduces the response times, and the quality of the

effort improves as all the first responders who accept the FirstAED alarm have
distinct roles.

119 | BEDSIDE
Public access defibrillators location strategy in major urban aeras
using geographic optimization, is there an optimal number?

B. Dahan1, P. Jabre2, R. Misslin3, M. Tafflet4, D. Jost5, W. Bougouin4,
F. Dumas1, B. Renaud6, E. Marijon4, X. Jouven4. 1Parcc-Inserm U970 Sudden
Death Expertise Center, Emergency department Hospital Cochin APHP, Paris,
2Parcc-Inserm U970 Sudden Death Expertise Center, SAMU 75 Hospital Necker
APHP, Paris, 3Université de Rouen, Laboratoire MTG, UMR CNRS 6266 IDEES,
Rouen, 4Parcc-Inserm, U970 Sudden Death Expertise Center, Paris, 5Brigade
des Sapeurs Pompiers de Paris, Paris, 6Hospital Cochin APHP, Emergency
Department, Paris, France

Purpose: In major cities, optimal distribution of automatic external defibrillators
(AED) has long been debated. International guidelines recommended placing
AED where at least an out-of-hospital cardiac arrest (OHCA) occurs every 2
years. However, bystander awareness of AED location is often limited. The aim of
the study was to determine a potential strategic AED placement policy.
Methods: We included all OHCA managed in Paris by Emergency Medical Ser-
vices between 2000 and 2010. First, we worked on different scenarios of regular
AED placement according to several deployment distances (from 200 meters to
2000 meters), then we analyzed median distance between these AED potential
placements and included OHCA. Second, we identified different types of public
facilities in Paris and we calculated the median distance according to each type
of public facilities. We evaluated the number needed of AED in each case.
Results: Among the 4176 OHCA of presumed cardiac etiology, 1415 (34%) oc-
curred out-of-home and 1355 were eventually geocoded (Figure). Median dis-
tances between OHCA and district councils (n=20), post offices (n=195), subway
stations (n=302), bike sharing stations (n=957) and pharmacies (n=1466) were
1052, 324, 239, 137 and 142 meters respectively.

Conclusion: Increasing number of AED following a regular distribution on the
territory decreases drastically the median distance between AED potential place-
ment and OHCA until a certain number (350 AED for Paris). Additional AED
placement benefit becomes less apparent. AED public facilities coverage strat-
egy may help to optimize AED placement. The choice of the best public facility
should be based on its number and repartition on the territory and its proximity to
OHCA.

120 | BEDSIDE
Effect of electrical therapy in the 2010 CPR guidelines for patients with
out-of-hospital cardiac arrest due to ventricular fibrillation

T. Yagi1, K. Nagao2, E. Tachibana1, N. Yonemoto3, S. Shirai4, M. Takayama5,
H. Nonogi6, T. Kimura7, A. Hirayama8 on behalf of the Japanese Circulation
Society with Resuscitation Science Study (JCS-ReSS) Group. 1Kawaguchi
Municipal Medical Center, Kawaguchi, Japan; 2Surugadai Nihon University
Hospital, Tokyo, Japan; 3National Center of Neurology and Psychiatry, Tokyo,
Japan; 4Kokura Memorial Hospital, Kitakyushu, Japan; 5Sakakibara Heart
Institute, Department of Cardiology, Tokyo, Japan; 6Shizuoka General Hospital,
Shizuoka, Japan; 7Kyoto University Graduate School of Medicine, Department of
Cardiovascular Medicine, Kyoto, Japan; 8Nihon University, School of Medicine,
Department of Internal Medicine, Division of Cardiology, Tokyo, Japan

Background: The 2005 guidelines for cardiopulmonary resuscitation (CPR) with
electrical therapy recommended a single shock instead of 3-shock sequences
recommended in the 2000 guidelines. The 2010 guidelines stressed that it is nec-
essary to improve CPR quality. We compared the effects of electrical therapy
based on the three guidelines.
Methods: From the data of the All-Japan Utstein Registry, a prospective, na-
tionwide, population-based registry of out-of-hospital cardiac arrest (OHCA), we
included adult patients who had OHCA due to cardiac etiology and in whom
shockable arrest was recorded as an initial rhythm. Study patients were divided
into three groups based on the different CPR guidelines; 3-shock protocol in the
2000 guidelines (2000G), 1-shock protocol in the 2005 guidelines (2005G), and
1-shock protocol in the 2010 guidelines (2010G). The primary endpoint, favorable
neurological outcome at 30 days after OHCA, was compared among the three
groups with or without bystander CPR.
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Figure 1

Results: Of the 17,471 patients who met the inclusion criteria, 7,262 received
CPR by bystanders, and 10,178 did not. The figure shows the comparison of
favorable neurological outcome among the three groups with or without bystander
CPR. Adjusted odds ratios for favorable neurological outcome were 3.10 (95% CI,
2.63 to 3.67) in the 2010G group and 2.11 (95% CI, 1.79 to 2.49) in the 2005G
group in patients receiving bystander CPR, and 2.83 (95% CI, 2.46 to 3.26) in the
2010G group and 1.79 (95% CI, 1.55 to 2.07) in the 2005G group in patients not
receiving bystander CPR.
Conclusions: The single-shock protocols of the 2005 and 2010 guidelines were
superior to the 3-shock protocol of the 2000 guidelines in patients with shockable
arrest irrespective of bystander CPR, in terms of neurological benefits.

121 | BEDSIDE
Systematic review and meta-analysis of emergency coronary
angiography and percutaneous coronary intervention in patients with
cardiac arrest. Should we implement a standard invasive approach?

K.D. Sjauw, D.M. Ouweneel, J.P. Henriques. Academic Medical Center, University
of Amsterdam, Department of Cardiology, Amsterdam, Netherlands

Background: Because of limited data, the indications and timing of coronary an-
giography (CAG) and percutaneous coronary intervention (PCI) in patients pre-
senting with cardiac arrest are controversial. In clinical practice it is often difficult
to determine which patients benefit from early catheterization, and subsequent
PCI. The guidelines promote early catheterization in cardiac arrest patients with
ST-elevation myocardial infarction (STEMI). However, the predictive value of the
ECG for coronary artery occlusion is poor, especially after cardiopulmonary re-
suscitation.
Methods and results: Medical literature databases were scrutinized to identify
randomized trials comparing CAG vs. no CAG, and PCI vs. no PCI. In absence of
randomized trials cohort studies evaluating emergency CAG and PCI in cardiac
arrest were identified. Two separate meta-analyses were performed respectively.
The first meta-analysis included 16 cohort studies of patients with cardiac ar-
rest (n=7709). Early CAG compared to no CAG was associated with an absolute
decrease of in-hospital mortality of 14% [95% confidence interval (CI), 12–16%;
P<0.0001]. This survival benefit was also observed in subsequent subgroup anal-
yses, respectively of patients with STEMI or new LBBB, and patients with other
ECG patterns. The second meta-analysis included 11 cohort studies evaluating
the effect of emergency PCI in cardiac arrest patients (n=3033). Emergency PCI
compared to no PCI was associated with an absolute decrease of in-hospital
mortality of 18% [95% CI 14-22%; P<0.0001].
Conclusion: Both early CAG and PCI, compared to respectively no CAG and
no PCI were associated with a survival benefit in patients presenting with cardiac
arrest. This did not differ between patients with STEMI or new LBBB, and patients
with other ECG patterns. The prevalence of significant coronary heart disease in
patients with cardiac arrest, regardless of presenting ECG pattern, is high.
All available observational data evaluating early CAG and PCI in this setting is im-
portantly hampered by bias and confounding; i.e. survival and physician selection
bias. Nonetheless, the results of this study support further evaluation of a more a
more aggressive CAG and PCI strategy than currently advocated. Regionalized
cardiac arrest centers may play an important role.

122 | BEDSIDE
Does primary coronary angioplasty improve outcome in patients
surviving out-of-hospital cardiac arrest of cardiac suspected origin?

Z. Mutacalli, J.L. Georges, E. Elbeainy, G. Gibault-Genty, E. Blicq, L. Sarfati,
M. Brami, S. Legriel, J.M. Caussanel, B. Livarek. CH de Versailles, Le Chesnay,
France

Purpose: Patients (pts) presenting with out-of-hospital cardiac arrest (OHCA)
and no evidence of extra-cardiac cause have a poor short term outcome. The
purpose of the study is to evaluate the role of emergency coronary angiography
(ECA) and primary coronary angioplasty (PCI) on in-hospital survival of pts fol-
lowing successful resuscitation from OHCA.

Methods: Observational study of consecutive pts treated for OHCA from 2006 to
2012. Retrospective analysis of clinical and angiographic factors associated with
in-hospital survival, including results of ECA and PCI.
Results: Between 2006 and 2012, 121 survivors of an OHCA with no evidence
of extra-cardiac cause were admitted in our centre and underwent ECA. Median
(Q1-Q3) age was 61 (52-71) years, and 102 (84%) were men. The median no-
flow period was 5 (0-10) minutes, and time from cardiac arrest to recovery was
25 (15-35) minutes. Pre-hospital defibrillation (AED) was required in 92 (76%).
Adrenaline was used in 94 (78%) of pts and mild hypothermia in 105 (87%).
Significant (>50% stenosis) coronary artery lesions were observed in 88 (73%)
pts, and recent coronary occlusion in only 32 (26%), leading to PCI in 42 pts.
In-hospital survival was 41%. The location of OHCA (p=0.02), durations of slow-
and no-flow (p<0.001), defibrillation by AED (p<0.001), rhythm on the 1st ECG
(p<0.001), time to recovery (p<0.001), and serum levels of lactate (p<0.001) and
cardiac troponin (p<0.01) at admission, were significantly correlated to improved
survival. The PCI alone did not improve survival (40% vs 42%; p=0.89).
Conclusion: Less than 40% of pts referred for ECA after OHCA are suitable for a
PCI. PCI did not improve survival. Subgroups analysis may help to identify which
pts might or might not benefit from ECA performed immediately after OHCA.

CATHETER ABLATION BEYOND ATRIAL FIBRILLATION

P127 | SPOTLIGHT
Zerofluoroscopic catheter ablation of supraventricular arrhythmias

P. Seizer1, V. Bucher1, C. Frische2, I. Mueller1, K. Mueller1, A. Henning1,
G. Kerst2, M. Hofbeck2, M. Gawaz1, J. Schreieck1. 1Kardiologie und
Kreislauferkrankungen, Tübingen, Germany; 2Klinik für Kinder- und
Jugendmedizin, Abteilung II, Kinderkardiologie, Pulmologie und Intensivmedizin,
Tübingen, Germany

Background: Conventional catheter ablation of cardiac arrhythmias is associ-
ated with radiation risks for patients and laboratory personnel. Widespread use
of zerofluoroscopic catheter ablation is limited by safety concerns.This study in-
vestigated the feasibility of zerofluoroscopic catheter ablation using 3-D-Mapping
system and optional cathether contact force technology.
Methods and results: 100 patients including 27 pediatric patients received a
zero fluoroscopic EP-study using the EnSite NavX system with real time visual-
ization of all electrodes. Inclusion criteria were symptomatic suspected atrioven-
tricular nodal reentrant tachycardia, typical atrial flutter, atrioventricular reentrant
tachycardia, and focal atrial tachycardia. In one patient no arrhythmia could be
induced and one patient ablation was not attempted due to a parahissian path-
way. Thus, in 98 patients zero-fluoroscopy catheter ablation of right-sided (n=77)
and left sided atrial arrhythmias (n=21) was attempted. For left atrial arrhythmia
an irrigated-tip catheter with integrated contact force sensor was used in order to
avoid perforation by keeping the maximum contact force below 100g and during
ablation below 50g. Transseptal access if necessary was achieved under trans-
esophageal echoguidance for ablation of left-sided arrhythmias. In 55 patients an
AVNRT was diagnosed. 27 patient recieved slow-pathway-modulation by cryo-
technique and 28 by radiofrequency. In 25 patients a WPW-syndrome was di-
agnosed (17 left sided, 8 right sided). In all patients ablation was successfully
performed. Overall procedural success without fluoroscopy was achieved in 97 of
98 patients (98,9%). No severe complications occured beside a delayed AV-block
more than three days after the procedure.
Conclusion: Nonfluoroscopic catheter ablation is generally feasible in right-sided
cardiac arrhythmia. Safety concerns regarding zerofluoroscopic ablation of left
atrial substrates can be overcome with real-time contact force measurement.

P128 | BEDSIDE
First follow-up and procedural data of empirical slow pathway
modulation in patients presenting with two consecutive AV nodal echo
beats

M. Silvano, F.K. Wegner, N. Boegeholz, G. Frommeyer, D.G. Dechering,
S. Zellerhoff, K. Wasmer, G. Moennig, C. Pott, L. Eckardt. University Hospital of
Munster, Division of Electrophysiology, Department of Cardiovascular Medicine,
Munster, Germany

Background: Atrioventricular nodal reentry tachycardia (AVNRT) is the most
common paroxysmal supraventricular tachycardia (pSVT) and slow pathway mod-
ulation (SPM) is the first line therapy. If pSVT cannot be induced during electro-
physiological study (EPS), empirical SPM may be considered. We have recently
reported procedural and long term follow up data on patients with empirical SPM
and a maximum of 1 AV nodal echo beat (AVNEB). In clinical practice SPM is
usually performed when 2 AVNEB are present but no systematic data exist con-
cerning the outcome and safety of an empirical SPM in this situation.
Methods and results: Out of a population of 3003 patients who underwent SPM
at our institution between 1993 and 2013, we retrospectively included 35 patients
(24 female; mean age 47.5±2.7 years) with typical symptoms of pSVT and no
inducibility of SVT during EPS but occurrence of 2 AVNEB. ECG documentation
was present in 23 patients. Empirical SPM was performed in all patients with-
out severe complications. After a mean follow-up time of 61.3±8.6 months, a
telephone questionnaire was conducted. Out of the 35 patients 91% had a ben-
efit from the procedure (57% freedom of symptoms; 34% improvement of symp-
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toms). Among patients with an ECG-documentation suggestive of AVNRT, 87%
benefited (57% freedom of symptoms; 30% improvement). Among those patients
in whom ECG documentation was not present, 100% benefited (58% freedom of
symptoms, 42% improvement).
Conclusion: This is the first collective analysis of a group of patients present-
ing with symptoms of pSVT and 2 AVNEB but non inducibility of AVNRT. In the
great majority of patients with 2 AVNEB, empirical SPM improved clinical symp-
toms during long term follow up independent of whether ECG documentation was
present or not. We conclude that empirical SPM is a safe and effective therapy in
patients with 2 AVNEB even when ECG documentation suggestive of AVNRT is
not present.

P129 | BEDSIDE
Age and gender-related symptoms recurrence after AV node re-entrant
tachycardia

B. Brembilla-Perrot, J.M. Sellal, A. Olivier, V. Manenti, S. Dorlet, M. Andronache,
C. De Chillou, T. Villemin, A. Moulin-Zinsch, F. Marcon. University Hospital of
Nancy - Hospital Brabois, Vandoeuvre les Nancy, France

Purpose of study: To evaluate the factors correlated with the recurrence of
symptoms after radiofrequency (RF) ablation of slow pathway for atrioventricu-
lar nodal re-entrant tachycardia (AVNRT). RF ablation currently is used to treat
patients with AVNRT.
Methods: 881 patients 264 males, 547 females were consecutively referred for
ablation of AVNRT. They were aged from 13 to 87 years (mean 52±18). AVNRT
was typical (n=793) or atypical (n=88). AVNRT was induced in control sate or after
isoproterenol. Ablation used RF energy, 65°, 40 watts, delivered on slow pathway
potential, until that AVNRT was not induced after 20 minutes following application.
Results: 90 patients were excluded because AVNRT remained inducible or ab-
lation was stopped for atrial fibrillation/tachycardia (AF) (n=30). Success was
obtained in 791 patients. During follow-up (mean 2.5±2 years), 128 patients
(16%) had recurrence of symptoms. After non-invasive studies and another elec-
trophysiological study, symptoms were attributed to another tachycardia (n=51)
(6%) (group I) (AF/atrial flutter 48, ventricular tachycardia 3), a recurrence of
AVNRT (n=39) (5%) (group II) or a sinus tachycardia (n=38) (5%) (group III);
663 patients were asymptomatic (84%) (group IV). Patients of group I were older
(60±13 years) than group II (53±20), III (34±16), IV (52±18) (p<0.001), more
frequently males (51%) than group II (61.5%), III (16%) or IV (33%) (p<0.01) and
had more frequently atypical AVNRT (16%) than group II (10%), III (5%) or IV
(6%) (p<0.006). Clinical and electrophysiological data of group II and IV were
similar except the number of RF applications higher in group II (17±17) than in
group IV (10±9). Group III differs from other groups by a younger age (p<0.0001)
and the higher frequency of women (p<0.02). Associated syncope and need of
isoproterenol to induce AVNRT did not differ significantly between each group.
Conclusions: The rate of initial success of AVNRT ablation is dependent on the
mechanism of tachycardia with a higher success in typical AVNRT than in atypi-
cal AVNRT. Recurrence of symptoms after successful ablation is frequent (16%),
but true recurrence of AVNRT is only present in 5% of patients. Old patients of
male gender generally presented another tachycardia, mainly AF. The youngest
patients, mainly females, usually had a sinus tachycardia.
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The impact of previous cardiac surgery on the long term outcome of
cavotricuspid isthmus dependent atrial flutter ablation. a multicenter
study

P.D. Dallaglio1, I. Anguera1, J. Jimenez-Candil2, R. Peinado3, J. Garcia-Seara4,
M.F. Arcocha5, R. Macias6, A. Quesada7, B. Herreros8, X. Sabate1. 1Bellvitge
University Hospital, Barcelona, Spain; 2University Hospital of Salamanca,
Salamanca, Spain; 3University Hospital La Paz, Madrid, Spain; 4University
Hospital of Santiago de Compostela, Santiago de Compostela, Spain; 5Hospital
de Basurto, Bilbao, Spain; 6University Hospital Virgen de las Nieves, Granada,
Spain; 7University General Hospital of Valencia, Valencia, Spain; 8University
Hospital del Rio Hortega, Valladolid, Spain

Introduction: Cavotricuspid isthmus dependent atrial flutter (CTI-AFL), an ar-
rhythmia frequently seen in clinical practice is the consequence of a macro-
reentrant circuit located in the right atrium (RA) between two natural endocar-
dial barriers: the tricuspid annulus on one side and the crista terminalis and the
Eustachian ridge on the other.
Rationale: Structural alterations of the substrate of this arrhythmia are observed
in postoperative patients, and these may have an impact on the acute success of
the ablation and its the long-term results.
Objectives: The aim of this study was to determine the acute and long-term
outcome of radiofrequency catheter ablation (RFCA) for CTI-AFL in adults with
and without previous cardiac surgery (PCS), and predictors of these outcomes.
Methods: Clinical records of consecutive adults undergoing RFCA of CTI-AFL
were analyzed retrospectively. Multivariate analyses identified clinical and proce-
dural factors that predicted acute and long-term outcomes.
Results: A total of 666 patients (73% men, mean age 65±12 years) were in-
cluded: 307 patients had undergone PCS for acquired heart disease (AHD) or
congenital heart disease (CHD), while 359 had had no PCS. Ablation was suc-
cessful in 647 cases (97%), 96% in the PCS group and 98% in the no PCS group

(p=0.13). Regression analysis showed that surgically corrected CHD was signifi-
cantly related to failure of the procedure (OR 4.3; 95% CI 1.3-10, p=0.015). After a
mean follow-up of 45±30 months, recurrences were observed in 101 (15.2%) pa-
tients. Three variables were identified as independent predictors of recurrences:
previous cardiac surgery (AHD vs. No PCS: HR 1.51; 95%CI: 1.1-2.3, p=0.04
and CHD vs. No PCS: HR 2.74; 95%CI: 1.51-5, p=0.001), female sex (HR 1.55;
95%CI: 1.04-2.4, p=0.048), severe LV disfunction (HR 1.36; 95%CI: 1.06-1.67,
p=0.04).
Conclusions: RFCA of CTI-AFL after surgical correction of AHD and CHD is
associated with high acute success rates, nevertheless patients operated on for
CHD have success rates significantly lower than the non-operated patients. The
presence of previous cardiac surgery is an independent risk factor for CTI-AFL
recurrence, especially in patients operated on for CHD.
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Atrial tachycardias following persistent atrial fibrillation ablation:
Number of atrial tachycardias predicts the outcome of the ablation
procedure

S. Ammar, T. Reents, A. Bruhm, V. Semmler, A. Buiatti, G. Hessling,
I. Deisenhofer. German Heart Center of Munich, Electrophysiology, Munich,
Germany

Purpose: The aim of this study was to identify predictive factors for arrhythmia
recurrence after ablation of atrial tachycardias (AT) following ablation of persistent
atrial fibrillation (AF).
Methods: The study population consisted of 117 consecutive patients (mean age
66±9 years, mean LA diameter 47±6mm) who underwent catheter ablation of AT
following ablation of persistent AF. The first procedure consisted of a pulmonary
vein isolation, followed by an ablation of complex fractionated atrial electrograms
± linear lesions.
Using entrainment and activation mapping, a total of 203 ATs were identified in
the 117 pts (1.8±1 [1-6] per pt). AT mechanism was macroreenty in 63 patients
(54%), localized reenty in 23 patients (20%) and both in 31 patients (26%). More
than one AT was identified in 51 (44%) patients.
Macroreentries occurred around the mitral valve (n=57, 49%), around the tricus-
pidal valve (n=15, 13%) or involved the LA roof (n=55, 47%). The most frequent
locations for localized reentries were the anterior LA and left atrial appendage
(n=21, 18%), the posterior LA (n=17, 14.5%) and the septum (n=15, 13%). AT
was due to a gap in a previously deployed line in 42 (36%) patients.
Following ablation, patients were seen every 3 months with repeated 7 days-
Holter ECGs. The study endpoint was freedom from any arrhythmia recurrence
without antiarrhythmic drugs at 12 months.
Results: At 12 months, 50% of patients reached the study endpoint. AT mecha-
nism did not significantly influence the outcome of the procedure with a freedom
from recurrence of 51% (macroreentry), 40% (localized reentry) or 54% (both
mechanisms) (p=n.s).
Patients with more than one ablated AT form had a worse outcome compared to
patients with only one AT form (43% vs. 56%; p=0.05).
During the follow-up, 39/117 patients underwent another ablation procedure for
recurrent AT. In 19/39 patients (49%), it showed a recurrence of the prior AT form
whereas in 20 patients (52%) a new AT form was found.
Conclusion: Following persistent AF ablation, occurrence of AT is a frequent phe-
nomenon. The number of ATs found during re-ablation rather than AT mechanism
is predictive for tachycardia recurrence during follow-up.
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The rapid mapping for atrial tachycardia using multi-electrode basket
catheter

K. Okubo, T. Kuwahara, E. Nakashima, K. Yamao, Y. Watari, J. Nakajima,
M. Takigawa, T. Fujino, K. Takagi, A. Takahashi. Yokosuka Kyosai Hospital,
Cardiovascular Center, Yokosuka, Japan

Background: The mechanisms of atrial tachycardia (AT) are often difficult to iden-
tify because AT could easily be terminated during mapping and could not always
be induced reproducibly.
Recently, a new multi-electrode basket catheter (MBC) became available. We
supposed the MBC could be utilized for the diagnosis of AT circuit.
Method: This study consisted of 32 consecutive patients with clinically docu-
mented right-sided AT who underwent catheter ablation for AT.
Using a 3-D mapping system (Ensite NavX), two activation maps of the AT were
created respectively with both a conventional ring catheter (Lasso, 10 poles,
15mm) and a MBC (PV3200, 31 poles, 32mm) consisted of six flexible, self-
expanding splines. The time required to complete the activation map and the
points acquired with both mapping catheters were compared.
Results: In all 40 ATs, both maps of the AT created by MBC and Lasso were
completely identical to each other. Of those 28 ATs were CTI dependent, but the
remaining 12 ATs consisted of incisional (n=7), crista related (n=3), and focal
(n=2) AT.
The number of points acquired to complete the activation map was not signifi-
cantly different between MBC and Lasso (448±199 vs 424±154, p=0.56), but the
mapping time was significantly shorter with MBC than with Lasso (314±134sec
vs 515±153sec, p<0.001).
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Two ATs were terminated during mapping with Lasso, but none with MBC.
Conclusion: The flexible basket design that conforms to the atrial anatomy and
multi-electrodes providing comprehensive 3-D and activation information in a sin-
gle mapping site could result in saving the catheter re-positioning time.
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Long-term efficacy of ultralow voltage area-targeted ablation for
postinfarction ventricular tachycardia: results of the multicenter study

K. Kuroki1, Y. Sekiguchi1, M. Goya2, K. Kaitani3, T. Mine4, T. Koyama5,
M. Igawa6, M. Igarashi1, A. Nogami1, K. Aonuma1. 1University of Tsukuba,
Tsukuba, Japan; 2Kokura Memorial Hospital, Fukuoka, Japan; 3Tenri Hospital,
Nara, Japan; 4Hyogo College of Medicine, Hyogo, Japan; 5Akita University
Graduate School of Medicine, Akita, Japan; 6Tsukuba memorial hospital,
Tsukuba, Japan

Background: We have previously reported the relatively short-term favorable
prognosis of the ultralow voltage area-targeted ablation (ULVA ablation) for pa-
tients with postinfarction ventricular tachycardia. However, the long-term efficacy
of the ULVA ablation is unknown.
Methods: One hundred and nine consecutive patients (age 66±11 years, LVEF
35±11%, 99 men) with postinfarction VT were ablated with ultralow voltage crite-
ria (ULVA ablation; 48%) or standard voltage criteria (conventional ablation; 52%).
The ultralow voltage criteria were defined as: non-arrhythmogenic area, >0.6 mV;
low voltage area (LVA), >0.1 to ≤0.6 mV; scar, ≤0.1 mV, whereas LVA was de-
fined as >0.5 to <1.5 mV in the standard low voltage criteria. Linear ablation
inside the LVA targeting as many critical isthmuses as possible was performed in
the ULVA ablation, while ablation was directed to the border zone around the exit
sites of induced or clinically documented VT in the conventional ablation. In both
groups, ablation was repeated until VT inducibility was suppressed to a maximum
extent. Acute success was defined as including complete success (any VT was
noniducible) and partial success (clinical VT was noninducible).
Results: Complete success rate was significantly higher in the ULVA abla-
tion than in the conventional ablation (62% vs. 42%, p=0.043). During median
follow-up of 24 months (interquartile range: 7 to 52 months), the probability of
recurrence-free survival was significantly higher in the ULVA ablation than in the
conventional ablation (81% vs. 61%, p=0.038).

Conclusions: The ULVA ablation is a more effective therapy for postinfarction
ventricular tachycardia than the conventional ablation in terms of acute complete
success rate and recurrence-free survival rate.

EMBRACING COMORBIDITY IN HEART FAILURE
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Clinical predictors of obstructive sleep apnoea (OSA) and central
sleep apnoea (CSA) in patients with heart failure with reduced left
ventricular ejection fraction (HFREF)

O. Oldenburg1, M. Arzt2, E. Erdmann3, H. Teschler4, A. Graml5,
K. Wegscheider6, H. Woehrle7 on behalf of SchlaHF investigators. 1Heart and
Diabetes Center NRW, Ruhr-University of Bochum, Department of Cardiology,
Bad Oeynhausen, Germany; 2University of Regensburg, Department of Internal
Medicine II, Regensburg, Germany; 3Cologne University Hospital - Heart Center,
Department of Internal Medicine III, Cologne, Germany; 4University Hospital of
Essen (Ruhr), Pneumology, Ruhrlandclinic, Essen, Germany; 5ResMed, Science
Center, Munich, Germany; 6University Medical Center Hamburg-Eppendorf,
Department of Medical Biometry and Epidemiology, Hamburg, Germany; 7Sleep
and Ventilation Center, Blaubeuren, Germany

Purpose: Sleep-disordered breathing (SDB) is very common in patients with
heart failure (HF). There are two main types of SDB: OSA and CSA with Cheyne-
Stokes respiration (CSA/CSR). Since different types of SDB may lead to different
treatment strategies, this study investigated clinical predictors for predominant
OSA or CSA in patients with HFREF.
Methods: Patients enrolled in the SchlaHF registry who had HFREF (left ven-
tricular ejection fraction [LVEF] <45%) and showed moderate-to-severe SDB on
polysomnography were eligible for this analysis, which was performed using a
logistic regression model.
Results: A total of 1808 patients, 1570 male and 238 female, were included. Pre-
dominant OSA was significantly less common in males (odds ratio [OR] 0.49, 95%
confidence intervals [CI] 0.31-0.78; p=0.002), and in the presence of atrial fibril-
lation (OR 0.66, 95% CI 0.53, 0.82; p<0.001) or an ischaemic HF aetiology (OR
0.53, 95% CI 0.30, 0.92; p=0.024). A 5-unit increase in body mass index (BMI)
significantly increased the risk of OSA (OR 1.38; 95% CI 1.25, 1.53; p<0.001).
Conversely, each 5% decrease in LVEF was associated with a decrease in the
risk for OSA (OR 0.88, 95% CI 0.83, 0.94; p<0.001). The combination of male
gender and ischaemic aetiology markedly increased the risk of OSA (OR 2.07,
95% CI 1.14, 3.74; p=0.017). Significant predictors of predominant CSA were
male gender (OR 2.03, 95% CI 1.28, 3.21; p=0.002), a 5% decrease in LVEF
(OR 1.14, 95% CI 1.07, 1.21; p<0.001), and having ischaemic aetiology (OR
1.90, 95% CI, 1.09, 3.31; p=0.024) or atrial fibrillation (OR 1.52, 95% CI 1.23,
1.89; p<0.001). Male gender and older age combined to a significant increase
of CSA (OR 1.49 [male gender and 10-year increase in age], 95% CI 1.11, 2.01;
p=0.008). A lower risk for CSA was significantly associated with each 5-unit in-
crease in BMI (OR 0.72, 95% CI 0.65, 0.80; p<0.001) and with the combination
of male gender and ischaemic aetiology (OR 0.48, 95% CI 0.27, 0.88; p=0.017).
Neither age nor NYHA class ≥III were significantly associated with the predomi-
nance of either OSA or CSA.
Conclusions: The results of the SchlaHF registry data suggests that although
OSA and CSA are both types of SDB, each entity features different clinical predic-
tors. Better understanding of the factors associated with OSA and CSA in HFREF
may assist in their differential diagnosis and management.
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Vitamin b12 and folate deficiency: prevalence, clinical correlates and
outcome in chronic heart failure

H. Van Der Wal1, J. Comin-Colet2, I.T. Klip1, C. Enjuanes2, P. Ponikowski3,
A.A. Voors1, J. Bruguera2, W. Banasiak3, E.A. Jankowska3, P. Van Der Meer1.
1University Medical Center Groningen, Cardiology, Groningen, Netherlands;
2Hospital del Mar, Heart Failure Program, Barcelona, Spain; 3Military Hospital of
Wroclaw, Heart Diseases, Wroclaw, Poland

Purpose: To determine the prevalence, clinical correlates, and the effects on out-
come of vitamin B12 and folic acid levels in chronic Heart Failure (HF).
Methods: We studied an international pooled cohort comprising 610 patients with
chronic HF. The main outcome measure was all-cause mortality.
Results: Mean age was 68±12 years, mean left ventricular ejection fraction was
33±13%, and median serum NT-proBNP level was 1801 pg/mL (IQR: 705-4335).
Vitamin B12 deficiency (serum level<200 pg/mL), folate deficiency (<4.0 ng/mL),
and iron deficiency (serum ferritin level <100 μg/L, or 100-299 μg/L with a trans-
ferrin saturation <20%) were present in 5%, 4%, and 58% of all patients, respec-
tively. Vitamin B12 levels were positively associated with higher NT-proBNP and

Hematinic deficiencies, MCV-stratified.
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ferritin levels (p<0.001), whereas clinical associates of folic acid included systolic
blood pressure, hemoglobin, transferrin saturation, renal function, and atrial fib-
rillation. No significant correlation between mean corpuscular volume (MCV) and
vitamin B12, folic acid or ferritin levels was observed. Lower folic acid levels were
associated with an impaired quality of live (p=0.003). In multivariate Cox propor-
tional hazard regression models, serum vitamin B12 and folic acid levels were not
significantly associated with all-cause mortality.
Conclusions: Vitamin B12 and folate deficiency are relatively rare in patients
with chronic HF, in contrast to iron deficiency. No significant correlation was found
between MCV and serum levels of vitamin B12 and folic acid, making MCV an
unreliable screening marker for hematinic deficiencies in patients with chronic
HF. In contrast to iron deficiency, folic acid and vitamin B12 were not related to
prognosis.
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The incidence, clinical significance and treatment effects of
depression in patients undergoing cardiac resynchronization therapy

T. Podolecki1, R. Pudlo2, M. Mazurek1, M. Koziel1, K. Przybylska1, A. Wozniak1,
J. Kowalczyk1, O. Kowalski1, Z. Kalarus1, R. Lenarczyk1. 1Medical University
of Silesia, 1st Dpt of Cardiology, Congenital Heart Diseases & Electrotherapy,
Zabrze, Poland; 2Department of Psychiatry, Medical University of Silesia,
Tarnowskie Gory, Poland

Purpose: The aim of the study was to assess the incidence, clinical impact of
depression and effectiveness of treatment of this syndrome in cardiac resynchro-
nization (CRT) patients.
Methods: The prospective, single-center, interventional, non-randomized trial in-
cluded 260 consecutive CHF-patients who were implanted with CRT-D. All pa-
tients completed the Beck Depression Inventory (BDI-II) and underwent a psychi-
atric examination at the time of implantation. The assessment of psychiatric sta-
tus was repeated at 3, 6 and 12 months after implantation. 129 (49.6%) patients
with depression at baseline (Depression Group) were included into further anal-
ysis. Among this group 51 (39.5%) subjects received antidepressants (Treated
Group), whereas 78 (60.5%) patients, who refused to take antidepressants, were
included into non-Treated Group. Data on long-term follow-up were screened to
identify patients who developed a composite endpoint defined as death or hospi-
talization for decompensated heart failure.
Results: Considering whole depressive group, significant reduction in the inci-
dence of depression was observed 6 and 12 months after a CRT-D implantation
(32.5% and 34.1%, respectively; p<0.05). Depression remission after 6 months
was achieved in 40 (78.4%) patients from Treated Group and in 30 (38.5%) sub-
jects not taking antidepressants (p<0.05). During 12-month observation patients
with depression at baseline had a significantly higher risk for the development of a
composite endpoint than CRT-D population free of this disorder: 34.0% vs 14.4%
(p<0.05). Additionally, depression was found to be the independent predictor for
a composite endpoint in CRT-D population (HR 2.55).
Conclusions: Depression is a common mental disorder in patients with severe
CHF, affecting half of the CRT candidates. Resynchronization therapy reduces
significantly the incidence of this syndrome, also in patients not taking antide-
pressants. Nevertheless, the remission-rates are 2-fold higher in patients taking
antidepressant drugs. Depression at baseline is the independent predictor of un-
favorable outcomes in CRT-D population.
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The impact of chronic obstructive pulmonary disease on readmission
and survival of heart failure patients

G.Y. Stein, D. Alon, R. Korenfeld, T. Bental, T. Ben-Gal, E. Abramson, A. Sagie,
S. Fuchs, S. Natanzon. Rabin Medical Center, Beilinson Hospital, Petah Tikva,
Israel

Background: The association between chronic obstructive pulmonary disease
(COPD) and heart failure (HF) has been investigated in randomized studies of pa-
tients with reduced ejection fraction (HFREF). These post hoc analyses showed
inconsistent association between COPD and mortality. Recently, we found that
COPD is associated with worse outcome among hospitalized elderly male HF
patients, in whom significant diastolic dysfunction was also more prevalent. Ac-
cordingly we sought to investigate whether the impact of COPD on outcome of
HF patients is related to echocardiographic measures, type and severity of HF.
Methods: In this retrospective analysis we analyzed clinical and echocardio-
graphic data from all HF patients, 18 years of age or older, who were hospitalized
in a Medical Center, between January 1st 2000 and December 31st 2009, who
did not undergo heart valve replacement.
Results: Data were available for 9,335 HF patients, among them 1,828 (20%)
had COPD. HF patients with COPD as compared to those without COPD were
male predominant (64% vs. 54%, p<0.0001), had more chronic renal failure (42%
vs. 34%, p<0.0001), atrial fibrillation (45% vs. 40%, p<0.0001), obesity (18% vs.
10%, p<0.0001) and less history of past myocardial infarction (14% vs. 17%,
p<0.0001). HF patients with COPD had more left ventricular hypertrophy (LVH)
(34% vs. 31%, p=0.03) and right ventricular dysfunction or enlargement (23%
vs. 19%, p<0.0001), but did not differ from those without COPD with respect
to the prevalence of systolic or diastolic dysfunction, significant valvular abnor-
malities and pulmonary hypertension. Subgroup analysis by HF type showed

that patients with HFREF and COPD had significantly higher LV end-systolic and
end-diastolic diameters as compared to HFREF patients without COPD (p=0.016
and p=0.005), while HFPEF patients with COPD had significantly higher rates of
RV dysfunction or enlargement (20% vs. 15%, p<0.0001). Readmissions within
30 days were more frequent among HF patients with COPD of (35% vs. 24%,
p<0.0001). Kaplan Meier analysis showed that both HFREF and HFPEF pa-
tients with COPD had significantly reduced survival, as compared to those without
COPD.
Conclusions: Among hospitalized HF patients, the presence of COPD is asso-
ciated with LVH and RV dysfunction, as well as with frequent readmission rates
and reduced long-term survival.
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Interactive impact of atrial fibrillation and heart failure on mortality in
community-dwelling older adults: insights from a prospective
population study

N.S. Bajaj1, V. Bhatia1, P. Deedwania2, S. Prabhu1, N. Nanda1, C. Morgan1,
C. Adamopoulos3, W. Aronow4, G. Fonarow5, A. Ahmed1. 1University of
Alabama Birmingham, Cardiology, Birmingham, United States of America;
2UCSF, Fresno, United States of America; 3Hospital Papageorgiou, Thessaloniki,
Greece; 4New York Medical College, Valhalla, United States of America;
5University of California Los Angeles, Los Angeles, United States of America

Background: Atrial fibrillation (AF) and heart failure (HF), both common in older
adults, are associated with poor outcomes. However, little is known about their
interactive impact on outcomes among community-dwelling older adults.
Methods: We studied 5795 Medicare-eligible community-dwelling adults aged
≥65 years in the Cardiovascular Health Study (CHS). Baseline AF was diagnosed
by ECG and baseline HF was adjudicated by a central events committee. We
excluded 158 participants with history of AF but without ECG evidence of AF. Of
the remaining 5673 participants, 219 had HF only, 116 had AF only, 39 had both
and 5263 had neither. Cox-proportional hazards model were used to estimate
age-sex-race-adjusted HR (95% CI) for all-cause, cardiovascular (CV) and non-
CV mortality during 13 years of follow-up, associated with HF, AF and both (vs.
neither).
Results: Participants had a mean age 73 (±6) years, 58% were women and 15%
were African American. All-cause mortality occurred in 43%, 66%, 74% and 85%
of those with neither, AF only, HF only, and both, respectively. Compared to those
with neither condition, age-sex-race-adjusted HRs (95% Cis) for all-cause mortal-
ity for those with AF only, HF only, and both were 1.36 (1.08–1.72), 2.31 (1.97–
2.71) and 3.04 (2.15–4.29), respectively (Fig. 1). Both AF and HF increased the
risk of age-sex-race-adjusted mortality; however, only HF (HR,1.72) was associ-
ated with higher non-CV mortality.

Figure 1. Age-sex-race-adjusted all-cause mortality by heart failure (HF) and atrial fibrillation (AF)
status.

Conclusions: Among community-dwelling older adults, both AF and HF were as-
sociated with higher all-cause and CV mortality; however, only HF was associated
with non-CV mortality.
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Different risk profile, co-morbidity and mortality among younger and
older patients with heart failure in Sweden

C. Basic1, M. Novac1, U. Alehagen2, U. Dahlstrom2, M. Edner3, A. Rosengren1,
M. Schaufelberger1. 1Sahlgrenska Academy, University of Gothenburg, Section
of emergency and cardiovascular medicine, Department of Molecular and
Clinical Medicine, Gothenburg, Sweden; 2Linköping Heart Centre, University of
Linköping, Department of Cardiology, University Hospital of Linköping, Linköping,
Sweden; 3Karolinska Institution, Department of Cardiology, Karolinska University
Hospital, Stockholm, Sweden

Purpose: Hospitalizations of patients with heart failure (HF) younger than 55
years have more than doubled in Sweden during the last decades. Almost 20%
of these young people die within three years. This study aims to determine char-
acteristics and outcome of younger compared with older patients with HF in the
data from the Swedish National Heart Failure Register.
Method: The Swedish National Heart Failure Register is an on-line registry and
includes over 150 units distributed throughout Sweden and over 44 000 pa-
tients. To describe risk profile, co-morbidity, treatment and mortality differences
in younger and older patients and between sexes we included all HF patients
aged 18 years and older from 2003 to 2011. The younger population was divided
into three age groups (17-35, 35-44, 45-54) and compared with patients 55 years
and older, the reference group.
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Results: The population comprised of a total of 45,924 patients of which 2777
(6.0%) were younger than 55 years. Mean age in the younger group was 46.2±7.5
years, 74.5% were men. In the reference group, mean age was 77.3±9.5 years,
59.5% men. The youngest patients 17-35 years (N=241) were more likely to
have idiopathic dilated cardiomyopathy (DCM) 49.8% compared with the refer-
ence group 9.4% (p for trend <0.0001). History of alcohol abuse in the younger
groups was 8.6%, 19.0%, and 23.2% respectively vs, 8.7% in the reference group
(p for trend <0.0001) and prevalence of current smoking 12.9%, 20.4%, 24.7%
respectively vs. 8.5% (p for trend <0.0001). Ejection fraction (EF) <30% was
more common in younger 35.3%, 37.1%, 37.0% respectively vs 23.4%in the
reference group (p for trend <0.0001). In the age group 18-54 years 53.9% of
men and 66% of women were married, 25% of men vs 7.4% of women had
a history of alcohol abuse, atrial fibrillation was more common in men 24.1%
vs. 16.1% (all p<0.0001). In the same age group 66.9% of women vs 78.2% of
men were treated with ACE inhibitors (p<0.0001). All-cause mortality was low in
young adults 0.8%,1.3%,0.8% vs 5.5% in the reference group (p for trend 0.0001).
In young adults with DCM (782 men and 244 women) all-cause mortality was
0.6%,all deaths occurred among men.
Conclusion: Younger patients have different risk profile and co-morbidity than the
patients 55 years and older. The extent of patients with severe HF with EF<30%
was higher among the youngest than in the reference group. All-cause mortality
was lower among the younger. Young women and men with HF have different risk
profile, co-morbidity and treatment.

CARDIOMYOPATHIES: GENETICS, ARRHYTHMIA AND
RISK STRATIFICATION
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Right ventricular strain and dyssynchrony assessment in
arrhythmogenic right ventricular cardiomyopathy: a cardiac magnetic
resonance feature-tracking study

G. Prati1, G. Vitrella2, G. Allocca3, S. Cukon Buttignoni3, D. Muser1,
G. Morocutti4, P. Delise3, A. Proclemer4, G. Sinagra2, G. Nucifora4. 1University
of Trieste, Postgraduate School of Cardiovascular Sciences, Trieste, Italy;
2University Hospital “Ospedali Riuniti”, Cardiovascular Department, Trieste,
Italy; 3Conegliano General Hospital, Division of Cardiology, Conegliano,
Italy; 4Cardiothoracic Department, University Hospital “Santa Maria della
Misericordia”, Udine, Italy

Purpose: Cardiac magnetic resonance imaging (cMRI) represents the gold-
standard non-invasive imaging technique for assessment of right ventricular (RV)
function; however, analysis of regional dysfunction in arrhythmogenic right ventric-
ular cardiomyopathy (ARVC) may be inadequate due to the complex contraction
pattern of the RV. Aim of the present study was to determine the utility of RV
strain and dyssynchrony assessment using a novel feature-tracking MR software
system and its incremental value over conventional cMRI.
Methods: 32 consecutive patients with ARVC diagnosed according to the 2010
Task force criteria (45±13 years, 69% males) referred to cMRI were included.
32 patients with idiopathic right ventricular outflow tract (RVOT) arrhythmias and
32 control subjects, matched for age and gender to the ARVC group, were in-
cluded for comparison purpose. cMRI using a 1.5 Tesla scanner was performed
to assess biventricular function; feature-tracking analysis was applied to assess
regional and global RV strain and RV dyssynchrony from the 4-chamber cine MR
images. Longitudinal peak systolic strain (SS) from basal, mid and apical RV free
wall segments was measured and averaged as a measure of global RV function
(global longitudinal strain, GLS). Standard deviation (SD) of time-to-peak strain
(TPS) was calculated as a parameter of mechanical dispersion, using a 6 RV
segment model (3 RV free wall and 3 septal segments).
Results: SS at RV basal (-22±11% vs. -35±14% vs.-35±15%; p<0.001), mid
(-15±8% vs. -22±12% vs.-26±11%; p<0.001) and apical level (-14±8% vs. -
22±12% vs.-25±11%; p<0.001) and RV GLS (-17±5% vs. -26±6% vs.-29±6%;
p<0.001) were significantly lower and RV SD-TPS (145±90ms vs. 68±47ms vs.
50±23ms; p<0.001) was significantly higher among ARVC patients compared to
RVOT patients and controls. Except for RV basal free wall SS, differences re-
mained significant even when considering only ARVC patients with RV ejection
fraction ≥50% or RV segments without wall motion abnormalities. At ROC curve
analysis, RV GLS >-23.19% and RV SD-TPS >113.13ms had the highest sen-
sitivity and specificity for identification of patients with ARVC (91% and 75% and
59% and 95%, respectively). According to these cut-off values, RV GLS and RV
SD-TPS allowed correct identification of 14 out of 17 (82%) and 11 out of 17
(65%) ARVC patients with RV ejection fraction ≥50%, respectively.
Conclusion: Strain analysis by feature-tracking MR helps to objectively quantify
global and regional RV dysfunction and RV dyssynchrony in ARVC patients and
provides incremental value over conventional cMRI.

P141 | BEDSIDE
Clinically isolated cardiac sarcoidosis

R. Kandolin, J. Lehtonen, M. Kupari. Helsinki University Central Hospital,
Department of Medicine, Division of Cardiology, Helsinki, Finland

Purpose: Sarcoidosis is a systemic disease, which can be clinically confined to

the heart. The aim of this study was to evaluate the differences between clinically
isolated cardiac sarcoidosis (CS) and CS associated with manifest extracardiac
disease.
Methods: Our study involves 110 patients (age 51±9 years, 65% females) with
histologically confirmed CS identified between 1988 and 2013. Their clinical char-
acteristics and adverse cardiac events during follow-up (median, 61 months) were
analyzed in retrospect.
Results: At presentation, 71 of 110 patients (65%) had clinically isolated CS de-
fined as cardiac involvement with neither past history nor any signs or symptoms
of extracardiac sarcoidosis by clinical examination, routine blood tests and plain
chest x-rays. The remaining 39 patients (35%) had CS associated with previously
diagnosed or clinically manifest extracardiac sarcoidosis. Patients with isolated
CS presented more often with atrioventricular block (48% vs 36%) and ventric-
ular arrhythmias (38% vs 23%).The proportion of females was higher in isolated
CS (75% vs 46%, p=0.003) but there was no age difference. Isolated CS was also
associated with more extensive left ventricular involvement as evidenced by more
frequent systolic dysfunction (ejection fraction <50%) at echocardiography (55%
vs 33%, p=0.030) and more late enhancement at magnetic resonance imaging
(95% vs 62%, p=0.002). Circulating concentrations of angiotensin converting en-
zyme and lysozyme were lower in isolated CS (p=0.005 and p=0.016, respec-
tively) as was urinary calcium excretion (p=0.029). More patients with isolated
CS were diagnosed only at autopsy or transplantation (7/71 vs 1/39). Survival
from symptom onset free of transplantation was shorter in isolated CS vs in CS
associated with manifest extracardiac disease (log rank p=0.009).
Conclusions: In clinical practice, CS manifests as a disease isolated to the heart
in two thirds of patients. This phenotype is more common in women and asso-
ciates with more extensive myocardial involvement at diagnosis. Isolated CS may
escape detection until death or transplantation and is therefore associated with
poorer outcome from symptom onset.

P142 | BENCH
Loss of FHL1 function leads to impaired cardiac function and
myopathy in vivo

M. Kessler1, A. Kieltsch1, E. Kayvanpour2, W. Rottbauer1, S. Just1. 1University
of Ulm, Department of Internal Medicine II, Ulm, Germany; 2University Hospital
of Heidelberg, Heidelberg, Germany

Mutations of the X-chromosomal four and a half LIM domain 1 (FHL1) lead to var-
ious cardiomyopathies and inclusion body myopathies, termed as FHL1-opathies.
Family screens identified association of different missense mutations of FHL1 to
dilated and hypertrophic cardiomyopathy, isolated or linked with myopathy. Until
now it is unknown whether gain or loss of FHL1 function underlie the pathogene-
sis of these FHL1-opathies. So far, clinical observations suggested a combination
of reduced FHL1 protein levels and impaired protein-protein interaction as well as
accumulation of cytotoxic mutated FHL1 protein.
Therefore, we exploited the model organism zebrafish to evaluate the role of
FHL1 for pathogenesis of FHL1-opathies in vivo. By in situ-hybridization we find
FHL 1 to be expressed in skeletal muscle and heart. On an ultrastructural level
FHL1 localizes to the z-discs and nucleus, similar to the subcellular localization
pattern of FHL1 in mammals. By Morpholino-modified oligonucleotide mediated
gene knockdown of the two zebrafish FHL1 orthologs, fhl1a and fhl1b, we exam-
ined loss of FHL1 function in vivo. In both morphant embryos we find impaired
cardiac function and reduced motility consistent with FHL1-opathy: fhl1a mor-
phants display severe bradycardia and arrhythmias whereas fhl1b morphants ex-
hibit severely reduced cardiac contractility, indicating different functions of the two
fhl-isoforms. By injection of fhl1a and fhl1b mRNA, respectively, into the corre-
sponding in the fhl1a and fhl1b morphants, cardiac function and motility can be
restored. However, is not possible to rescue with the other fhl1-isoform, confirm-
ing the specificity of the knockdown and the distinct roles of the fhl1 isoforms in
the zebrafish. Importantly, human FHL1 features the function of both zebrafish
orthologs, since human FHL1 mRNA is capable of rescuing both fhl1a- and fhl1b-
morphant phenotypes.
To evaluate whether three common FHL1-mutations identified in FHL1-opathy
affected patients lead to loss of FHL1 function in vivo, we injected mutated human
FHL1 mRNA fhl1-depleted zebrafish embryos. Ectopic expression of the mutated
human FHL1 in fhl1-depleted embryos was not capable of reconstituting heart
and skeletal muscle function, indicating that the common human FHL1 mutations
lead to a loss of FHL1 function thereby causing the FHL1-opathy.
We demonstrate here, that loss of FHL1 function causes impaired cardiac function
and motility in vivo. Our experiments with mutated human FHL1 suggest that
the loss of FHL1-function mechanism is relevant for inducing FHL1-opathies in
humans.
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Preclinical identification of TTR-related amyloidosis (hereditary and
wild type) with 99mTc-DPD scintigraphy: a cohort study of 12.400
subjects

S. Longhi1, P.L. Guidalotti2, C.C. Quarta1, C. Gagliardi1, A. Milandri1,
M. Lorenzini1, N. Gentile1, L. Manuzzi1, F. Salvi3, C. Rapezzi1. 1University
Hospital Policlinic S. Orsola-Malpighi, Cardiology, Dept. of Experimental,
Diagnostic and Specialty Medicine – DIMES, Bologna, 2University Hospital
Policlinic S. Orsola-Malpighi, Nuclear Medicin Unit, Dept. of Experimental,
Diagnostic and Specialty Medicine – DIMES, Bologna, 3Bellaria Hospital,
Neurology, Bologna, Italy

Purpose: We have previously shown that 99mTc-3,3-diphosphono-1,2-
propanodicarboxylic acid (99mTc-DPD) scintigraphy has a high affinity for TTR-
infiltrated myocardium, allowing an accurate diagnosis of both mutant and wild-
type cardiac amyloidosis. The potential role of this method as preclinical screen-
ing tool has not yet been evaluated. This study aimed to evaluate prevalence
and diagnostic implications of incidental myocardial uptake among patients who
underwent scintigraphy for oncologic or rheumatologic reasons.
Methods:We retrospectively analysed all DPD scintigraphies performed between
2008 and May 2013 in outpatients referred to our Nuclear Medicine Unit for onco-
logic or rheumatologic reasons and assessed clinical and instrumental details of
patients with incidental myocardial tracer uptake.
Results: Incidental myocardial uptake was detected in 45 subjects (0.36%): 28
males (62%), median age 81 [77-84]. Prevalence was higher among men and
increased progressively with age: age ≤60, 0 patients; age 61-70, men 4% and
women 2%; age 71-80, men 22% and women 20%; age ≥81, men 36% and
women 16%. Fourteen of the 45 patients agreed to undergo a cardiological eval-
uation. Among these, 11 (79%) were males with a median age of 82 [70 – 88]
years. Four were symptomatic for dyspnea (NYHA II). One patient had a pace-
maker. Carpal tunnel syndrome had been previously diagnosed in 3 cases. None
of them had overt neurologic symptoms. ECG was abnormal in all cases, showing
atrial fibrillation in 4 patients, left anterior hemiblock in 2, isolated ST-T abnormali-
ties in 4, abnormal Q waves in 3 and low QRS voltage in 1 case. Echocardiograph-
ically, increased left ventricular (LV) wall thickness was detected in all patients (LV
wall thickness 14 [IQR 13-15] mm). LV “hypertrophy” was completely unexplained
by hypertension or valvular heart disease in 10 cases and was out of proportion in
the remaining 4. Genetic analysis was performed in 6 cases and documented an
Ile68Leu TTR mutation in a single patient. Endomyocardial biopsy was performed
in the 5 patients in which no mutation was found and detected TTR-related my-
ocardial amyloid infiltration in all. These patients received a final diagnosis of
wild-type TTR-related amyloidotic cardiomyopathy (Senile Systemic Amyloidosis,
SSA).
Conclusions: DPD scintigraphy appears to be specific for a preclinical identifica-
tion of patients affected by TTR-related amyloidotic cardiomyopathy (mainly the
form related to the deposition of wild-type TTR) and can be useful for non-invasive
screening of subjects at risk for this disease.
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Gene-specific increase in energetic cost of contraction in hypertrophic
cardiomyopathy caused by thick filament mutations: in vitro and in
vivo assessment of cardiac efficiency

A. Guclu1, E.R. Witjas-Paalberends2, T. Germans1, P. Knaapen1, H.J. Harms3,
A.A.M. Wilde4, A.A. Lammertsma3, M. Michels5, A.C. Van Rossum1, J. Van
Der Velden2. 1VU University Medical Center, Dept. of Cardiology, Amsterdam,
2VU University Medical Center, Dept. of Physiology, Amsterdam, 3VU University
Medical Center, Dept. of Radiology & Nuclear Medicine, Amsterdam, 4Academic
Medical Center, University of Amsterdam, Dept. of Cardiology, Amsterdam,
5Erasmus Medical Center, Dept. of Cardiology, Amsterdam, Netherlands

Purpose: Disease mechanisms regarding hypertrophic cardiomyopathy (HCM)
are largely unknown and disease onset varies. Sarcomere mutations might in-
duce energy depletion for which until now there is no direct evidence at sarcom-
ere level in human HCM. This study investigated if mutations in genes encoding
myosin binding protein C (MYBPC3) and myosin heavy chain (MYH7) underlie
changes in energetic cost of contraction in human HCM disease development.
Methods: Energetic cost of contraction was studied in vitro by measurements
of force development and ATP utilization in cardiac muscle strips from 26 mani-
fest HCM patients (11 MYBPC3mut, 9 MYH7mut, 6 sarcomere mutation-negative,
HCMsmn). In addition, in vivo, the ratio between external work and myocar-
dial oxygen consumption (MVO2) to obtain myocardial external efficiency (MEE)
was determined in 28 pre-hypertrophic mutation carriers (14 MYBPC3mut, 14
MYH7mut) and 14 healthy controls using [11C]-acetate positron emission tomog-
raphy (PET) and cardiovascular magnetic resonance (CMR) imaging.
Results: Tension cost, i.e. ATP utilization during force development, was higher
in MYH7mut and MYBPC3mut compared to HCMsmn at saturating [Ca2+]. Ten-
sion cost was also significantly higher in MYH7mut at submaximal, more physio-
logic [Ca2+] compared with MYBPC3mut and HCMsmn (2.7±1.3 versus 2.1±0.7
versus 1.8±0.5 μmol·L-1·s-1/kN·m-2, respectively; p<0.05, MYH7mut vs other
groups).
External work was significantly lower in MYH7mut and MYBPC3mut carriers com-
pared to controls, while MVO2 did not differ. As a result, MEE was significantly
lower in MYH7mut and MYBPC3mut carriers compared to controls, showing the

lowest efficiency in MYH7mut carriers (30±5 versus 37±7 versus 49±6%, re-
spectively; p<0.05, MYH7mut vs other groups)
Conclusion: This study provides direct evidence that sarcomere mutations per-
turb energetic cost of cardiac contraction. Gene-specific severity of cardiac ab-
normalities may underlie differences in disease onset and suggests that early
initiation of metabolic treatment may be beneficial in particular in MYH7mut carri-
ers.

P145 | BEDSIDE
Risk stratification for prophylactic indication of implantable cardiac
defibrillator in non-compaction cardiomyopathy. Single centre
experience

N. Galizio, A. Palazzo, N. Martinenghi, L. Favaloro, H. Casabe, A. Fernandez,
G. Carnero, F. Robles, M. Mysuta, J. Gonzalez. University Hospital. Favaloro
Foundation., Capital Federal, Argentina

Purpose: ACC/AHA/HRS 2012 guidelines recommended ICD implantation (class
IIb-C) for patients (pts) with Non-Compaction Cardiomyopathy (NCC) to reduce
the risk of sudden cardiac death (SCD). NCC has a wide spectrum of presenta-
tion and variable outcomes. Therefore, it seems inappropriate to issue a general
recommendation for primary prevention of SCD. The aim of the study was to de-
scribe the outcome of pts with NCC according to some selected risk-stratification
criteria to decide ICD primary prevention (PP) implantation.
Methods: From november 1997 to january 2014, 100 pts with NCC and with
no previous SCD or VT/VF were analyzed. Mean age was 43±17 years (64%
male), 44 pts had LVEF≤30%, 5 LVEF >30-≤35%, 77 NYHA FC I-II, 25 non-
sustained VT (NSVT), 10 syncope and 5 pts stroke. Selected criteria for ICD
PP implantation were LVEF≤30%, LVEF≤35% + NYHA class II-III or ≥2 of the
following risk factors: family history of SCD [FH-SCD], syncope or NSVT and were
considered the high risk group. Pts without heart failure (HF) or <2 risk factors
were considered de low risk group.
Results: I. High Risk Group (58 pts): Forty pts (69%) received an ICD: Mean
age was 46±16 years (26 men), mean LVEF was 31±11%, 28 pts (70%) had
LVEF≤30%, 5 (12.5%) LVEF≤35% + NYHA FC II-III, 7 pts (17.5%) had ≥2 risk
factors (4 FH-SCD+ NSVT, 2 Syncope+NSVT and 1 FH-SCD+NSVT+Syncope).
During a mean follow-up of 62±33 months no pts had SCD, 2 pts (5%) died due
to sepsis and 1 (2.5%) underwent heart transplant (HT). Eight pts (20%) had
appropriate therapies. Eighteen pts who fulfilled the risk stratification criteria did
not receive an ICD due to end-stage HF (7 pts with mean LVEF 21±11 and NYHA
FC III-IV underwent HT and 5 with mean LVEF 15±5 and NYHA FC IV died due to
progressive HF waiting HT) or comorbidities (6 pts had severe renal dysfunction).
II. Low Risk Group (42 pts): No pts were implanted with an ICD. Mean age was
40±15 years (29 men), mean LVEF was 53±10%, 41 pts (97.6%) had NYHA FC
I, 1 pts NYHA FC II, 2 NSVT and 2 syncope. During a mean follow up of 28±25
months, there was no death or HT.
Conclusions: According to the selected risk-stratification criteria to decide ICD
PP implantation, in our study population, the low risk group showed a good out-
come with no arrhythmic death. The high risk group with ICD had a similar rate of
appropriate therapies that those reported in trials about ischemic or non-ischemic
cardiomyopathy. This registry suggests that pts with NCC might be stratified for
prophylactic implantation of ICD.

P146 | BEDSIDE
Clinical, instrumental and prognostic characterization of
arrhythmogenic dilated cardiomyopathy

A. Spezzacatene1, G. Sinagra1, M. Merlo1, G. Barbati1, D. Slavov2, A. Di
Lenarda3, S. Graw2, E. Salcedo2, M. Taylor2, L. Mestroni2 on behalf of the
Familial Cardiomyopathy Registry. 1University Hospital Riuniti, Cardiology
Department, Trieste, Italy; 2University of Colorado, Cardiovascular Institute and
Adult Medical Genetics, Aurora, United States of America; 3Cardiovascular
Center A.S.S. 1 of Trieste, Trieste, Italy

Background: Arrhythmogenic Dilated Cardiomyopathy (aDCM) is a variant of Di-
lated Cardiomyopathy (DCM) characterized by a particular arrhythmogenic pro-
file, with frequent ventricular arrhythmias, often malignant and life threatening.
The purpose of this study was to set specific diagnostic criteria of aDCM, to de-
scribe its prevalence, phenotype and natural history as compared to DCM and to
identify its prognostic role on sudden death (SD) and major ventricular arrhyth-
mias (MVA).
Methods: From February 1979 to November 2012, we studied 324 out of 469
DCM patients enrolled in the Familial Cardiomyopathy Registry with available
data for evaluation of aDCM. Criteria for aDCM were, alternatively, history of doc-
umented non-sustained ventricular tachycardia (NSVT, ≥5 beats, >150 bpm) or
premature ventricular beats (PVC) >1000/24h, >50 couplets/24h at Holter mon-
itoring or history of syncope of documented arrhythmic origin. A subgroup of pa-
tients was tested for DCM genes (LMNA, MYH6, MYH7, MYBPC3, TNNT2, TTN,
SCN5A). Primary and secondary endpoints were SD/MVA and death (excluding
sudden death)/heart transplant respectively.
Results: Over a median follow-up period of 86 [21-148] months, we identified 207
patients (64%) with aDCM; they experimented more frequently SD/MVA (23.7%
vs 13.7%; p=0.031) as compared to DCM patients. In aDCM patients SD/MVA
free survival dramatically decreased for events after 50 years of age compared to
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DCM patients (p=0.018). Independent risk factors for SD/MVA were left ventricu-
lar end-diastolic diameter (LVEDD), family history of MVA, and aDCM diagnosis
after 50 years of age. There was an increasing cumulative risk for SD/MVA per
additional risk factor. Family history of MVA was the only predictor of SD/MVA in
aDCM cohort (p=0.003). The prevalence of aDCM among gene mutation carriers
was 53% for LMNA, 50% for sarcomeric genes and 37% for SCN5A.
Conclusions: In a large and extensively studied DCM cohort, we defined a con-
sistent subpopulation of aDCM patients characterized by prominent arrhythmo-
genic expressivity and a poor arrhythmic prognosis compared to the others, par-
ticularly after 50 years of age or in presence of family history of MVA. Our results
highlight the importance of aDCM recognition and systematic analysis of fam-
ily history in order to achieve a better risk stratification of DCM patients and a
more accurate selection of possible candidates to more aggressive therapeutic
interventions including ICD implantation.

ANTIPLATELET THERAPY AND CLINICAL OUTCOMES

P147 | BEDSIDE
Dual antiplatelet therapy discontinuation after coronary stenting and
the risk of short-term cardiac adverse events: observation from
CREDO-Kyoto Cohort-2

H. Watanabe1, T. Morimoto2, M. Natsuaki3, H. Shiomi1, Y. Furukawa4,
Y. Nakagawa5, K. Kadota6, K. Ando7, T. Kimura1 on behalf of CREDO-Kyoto
Cohort-2 investigators. 1Kyoto University, Department of Cardiovascular
Medicine, Kyoto, 2Hyogo College of Medicine, Division of General Medicine,
Department of Internal Medicine, Hyogo, 3Fukuoka General Hospital, Division of
Cardiology, Fukuoka, 4Kobe City Medical Center General Hospital, Department
of Cardiovascular Medicine, Kobe, 5Tenri Hospital, Division of Cardiology, Nara,
6Kurashiki Central Hospital, Division of Cardiology, Kurashiki, 7Kokura Memorial
Hospital, Division of Cardiology, Fukuoka, Japan

Purpose: To evaluate the short-term risk of antiplatelet therapy discontinuation
after coronary stenting.
Methods: CREDO-Kyoto Registry Cohort-2 is a multicenter registry in Japan
enrolling consecutive 15939 patients undergoing first coronary revascularization
procedures from January 2005 to December 2007. Among them, 3315 patients
with coronary sirolimus-eluting stent implantation were eligible to evaluate the
first discontinuation of dual antiplatelet therapy. End point of this study was ma-
jor adverse cardiac event (MACE) including cardiac death, definite or probable
stent thrombosis and spontaneous myocardial infarction within 30 days after drug
discontinuation. The risk difference related with timing, drug pattern, situation or
alternative heparin use of discontinuation was analyzed by Cox proportional haz-
ard model. Situation of discontinuation was categorized into 7 groups as follows;
planed and doctor-indicated, operation or invasive examination, bleeding, drug
side effect, problematic compliance, other cause and unknown reason.
Results: 25 patients (0.75%) faced MACE within 30 days after drug discontin-
uation. Compared with discontinuation beyond 1 year, discontinuation within 1
month was significantly hazardous (HR 4.68, 95%CI 1.72-12.73, P=0.003) but
discontinuation between 1 month and 6 month was not (HR 1.03, 95%CI 0.31-
3.10, P=0.955). Compared with discontinuation of thienopyridines only, discontin-
uation of both acetylsalicylic acid and thienopyridines was significantly hazardous
(HR 13.331, 95%CI 5.04-45.83, P<0.001). Compared with planed discontinu-
ation, discontinuation related with operation or invasive examination (HR 6.96,
95%CI 1.68-46.68, P=0.007) and with other cause (HR 111.1, 29.82-717.94,
P<0.001) were significantly hazardous. The majority of the other cause was dif-
ficulty of taking oral medication or drug discontinuation related with severe or
end-stage comorbidities. Alternative heparin use was not related with significant
effect (HR2.68, 95%CI 0.43-9.03, P=0.243). Multivariate cox regression model
showed significantly higher HR in discontinuation within 1 month, discontinuation
of both acetylsalicylic acid and thienopyridines and discontinuation for severe co-
morbidities even after adjustment of some clinical or procedural backgrounds.
Conclusions: Early discontinuation of dual antiplatelet therapy or discontinuation
of both drugs is significantly harmful. Hazard of discontinuation for other treatment
is not independent and strongly influenced by severe comorbidities.
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Incidence and predictors of haemorrhagic stroke in a cohort of
patients receiving acetylsalicylic acid for secondary prevention of
cardiovascular events

A. Gonzalez-Perez1, M.E. Saez1, S. Johansson2, A. Himmelmann2, L.A. Garcia
Rodriguez1. 1Centro Español de Investigación Farmacoepidemiológica (CEIFE),
Madrid, Spain; 2AstraZeneca R&D, Mölndal, Sweden

Purpose: Antithrombotic drugs have been reported to increase the risk of haem-
orrhagic stroke (HS). Here, we report data from a retrospective study assess-
ing the incidence and predictors of HS in a cohort of patients receiving low-
dose acetylsalicylic acid (ASA) for secondary prevention of cardiovascular (CV)
events.
Methods: The Health Improvement Network (THIN), a UK primary care database,
was used to identify a cohort (N=36,775) of first-time users (aged 50–84 years)
of low-dose ASA (75–300 mg/day) for secondary prevention of CV events (cere-

brovascular disease, n=11,764; ischaemic heart disease [IHD], n=15,506; my-
ocardial infarction [MI], n=8790; unstable angina, n=715) during 2000–2007. Pa-
tients were followed up from the date of first ASA prescription (start date) until the
occurrence of HS, cancer or alcohol abuse, reaching 85 years of age, or date of
last data collection, or study end (30 June 2011). The incidence of HS was cal-
culated overall, and stratified by current ASA use and indication. A nested case-
control analysis that included only current ASA users (77 HS cases; 760 controls)
was performed to determine risk factors for HS during ASA use. Odds ratios (OR)
and 95% confidence intervals (CIs) were calculated using unconditional logistic
regression models, adjusted for multiple potential confounding factors.
Results: In total, 117 cases of HS were identified, resulting in a crude incidence
rate of 5.7 cases per 10,000 person-years of follow-up. The overall incidence
among current ASA users was 4.9 cases per 10,000 person-years, and 7.6, 3.2
and 4.4 cases per 10,000 person-years for the ASA indications of cerebrovascular
disease, IHD and MI, respectively. There was an increased risk of HS among cur-
rent ASA users with: a history of HS (OR: 4.84; 95% CI: 1.48–15.88); a body mass
index <20 (OR: 6.84; 95% CI: 2.53–18.50); a history of blood dyscrasia (OR:
13.22; 95% CI: 1.94–90.06); atrial fibrillation (AF) when starting ASA (OR: 4.03;
95% CI: 1.53–10.62); exposure to warfarin (OR: 23.42; 95% CI: 4.89–112.10);
and hypnotic/anxiolytic drug use (OR: 2.67; 95% CI: 1.17–6.05). Patients taking
ASA for cerebrovascular conditions had more than double the risk of HS (OR:
2.70; 95% CI: 1.45–5.04), compared with those treated for IHD.
Conclusions: Low-dose ASA for the secondary prevention of CV events was not
found to be a major determinant of HS, although patients taking ASA for cere-
brovascular disease had double the risk of HS compared with those treated for
IHD. Predictors of HS in this patient cohort included a history of HS, AF, warfarin
use and hypnotic/anxiolytic drug use.

P149 | BEDSIDE
Bleeding rates in patients with acute coronary syndromes: safety
profile of prasugrel and clopidogrel in the prospective swiss acs
cohort

R. Klingenberg1, D. Heg2, L. Raeber3, D. Carballo4, D. Nanchen5, F. Mach4,
S. Windecker3, P. Jueni2, T.F. Luescher1, C.M. Matter1. 1University Hospital
Zurich, Division of Cardiology, Zurich, 2Institute of Social & Preventive Medicine
& Clinical Trial Unit, University of Bern, Bern, 3Bern University Hospital, Dept.
of Cardiology, Bern, 4University Hospitals of Geneva, Cardiology, Geneva,
5University Hospital Centre Vaudois (CHUV), Lausanne, Switzerland

Purpose: To assess 30-days bleeding and major adverse cardiovascular event
(MACE) rates associated with prasugrel and clopidogrel use in a cohort of con-
secutive patients with acute coronary syndromes (ACS).
Methods and results: Between 2009 and 2012, 2286 patients invasively man-
aged for ACS were enrolled in the multi-center Swiss ACS Cohort comprising pa-
tients in the Swiss National Fund Special Programme University Medicine SPUM-
ACS trial (clinical trial number NCT01000701) and patients enrolled at the Swiss
centers in the COMFORTABLE AMI trial (clinical trial number NCT00962416).
Among those, 2148 patients received either prasugrel or clopidogrel according to
current guidelines. Patients with ST-elevation myocardial infarction preferably re-
ceived prasugrel, while those with a history of stroke or transient ischemic attack
[TIA], age ≥75 years, or weight <60 kg received clopidogrel or reduced dose of
prasugrel to comply with the prasugrel label. Overall bleeding at 30 days (adju-
dicated events as of 11/2013) was less common in patients receiving prasugrel
compared with clopidogrel (adjusted HR 0.50, 95% CI 0.28-0.87, p=0.015). This
difference was associated with a decreased rate of minor bleedings as assessed
by the TIMI, GUSTO and BARC classifications. Clinically relevant bleedings at 30
days, defined as the composite of BARC type 3, 4 or 5 bleeding events, occurred
in 2.4% of patients (18/756) on prasugrel and in 3.8% of patients (53/1392) on
clopidogrel (adjusted HR 0.67, 95% CI 0.36-1.27, p=0.221). Stratified analyses in
low- and high-risk patients yielded similar risk ratios. After adjusting for baseline
variables, no differences in major adverse cardiovascular events were detectable
between patients receiving prasugrel or clopidogrel.
Conclusions: In this prospective cohort of consecutive patients with ACS, the
use of prasugrel according to current guidelines, i.e. in patients without cere-
brovascular disease, old age or underweight, appears to be a safe alternative
to clopidogrel.

P150 | BEDSIDE
Discontinuation of dual antiplatelet therapy over 12 months after acute
coronary syndromes increases risk for adverse events in patients
treated with pci: systematic review and meta-analysis

F. Colombo1, F. D’ascenzo1, C. Moretti1, P. Omede1, K.A.A. Fox2,
J.S. Rumsfeld3, G. Tarantini4, G. Biondi-Zoccai5, F. Gaita1. 1Hospital Molinette
of the University Hospital S. Giovanni Battista, Department of cardiology, Turin,
Italy; 2University of Edinburgh, Centre for Cardiovascular Science, Edinburgh,
United Kingdom; 3Denver VA Medical Center, Denver, United States of America;
4University of Padova, Division of Cardiology, Department of Cardiac, Thoracic
and Vascular Sciences, Padua, Italy; 5Sapienza University of Rome, Department
of Medico-Surgical Sciences and Biotechnologies, Rome, Italy

Introduction: Duration of dual anti-platelet therapy (DAPT) following Acute Coro-
nary Syndrome (ACS) hospitalization remains to be defined, both for patients
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treated medically and for those undergoing Percutaneous Coronary Intervention
(PTCA).
Methods: PubMed, Cochrane and Google Scholar were systematically searched
for studies including patients presenting with ACS, and treated either with DAPT
longer than or shorter than 12 months. Multivariable-adjusted risk estimates for
death and recurrent ACS with stopping DAPT after 12 months (odds ratios [OR]
95% confidence intervals [CI]) were pooled after logarithmic transformation ac-
cording to random-effect models with inverse-variance weighting.
Results: 5 studies with 49,586 patients were included. Median age was 66 (64-
67) years, with 67% (65-75) males. Myocardial infarction (MI) represented the ad-
mission diagnosis for 88% (60-100) of the patients, and 66% (50-74) were treated
with stenting. After a follow up of 2.1 years (1.5-2.7), 40% (35-46) still on DAPT af-
ter 12 months and the rates of death or recurrent ACS were 16.6 (14.5-17.0). Risk
of adverse events for patients stopping DAPT after 1 year was significantly in-
creased (OR=1.19 [1.07-1.32]) for those receiving stents, but not for patients man-
aged medically (OR=1.13 [0.95-1.35]). The increased risk did not vary according
to age, gender, myocardial infarction as admission diagnosis and kind of stent.
Conclusions: Interruption of DAPT over 12 months after ACS increases the risk
of adverse events for patients treated with PTCA, but not for those managed con-
servatively, independently from baseline features and admission diagnosis. This
hypothesis generating finding should be tested in randomized controlled trials.

P151 | BEDSIDE
Impact of chronic kidney disease on long-term cardiovascular
outcomes in medically managed patients with acute coronary
syndromes: insights from the TRILOGY ACS trial

C. Melloni1, J. Cornel2, G. Hafley3, M. Neely3, P. Clemmensen4,
D. Zamoryakhin5, D. Prabhakaran6, E. Ohman1, P. Armstrong7, M. Roe1 on
behalf of the TRILOGY ACS investigators. 1Duke Clinical Research Institute,
Division of Cardiology, Duke University, Durham, United States of America;
2Medical Center Alkmaar, Alkmaar, Netherlands; 3Duke Clinical Research
Institute, Durham, United States of America; 4Rigshospitalet - Copenhagen
University Hospital, Copenhagen, Denmark; 5Eli Lilly and Co., London, United
Kingdom; 6Centre for Chronic Disease Control, New Delhi, India; 7University of
Alberta, Division of Cardiology, Edmonton, Canada

Purpose: Chronic kidney disease (CKD) is associated with increased risk of is-
chemic and bleeding events in ACS patients, but the relationship of CKD stages
with long-term cardiovascular outcomes in medically managed ACS patients and
the influence of more potent antiplatelet therapies on ischemic and bleeding risks
remain unclear.
Methods: Of 9326 medically managed ACS patients enrolled in TRILOGY ACS,
8953 had baseline serum creatinine levels to estimate creatinine clearance
(CrCl) (Cockcroft-Gault). Patients were classed by CKD stage: CKD 1-2 (CrCl
≥60mL/min), CKD 3 (CrCl 30-60 mL/min), or CKD 4-5 (CrCl <30 mL/min).
Kaplan-Meier (KM) event rates at 30 mos were evaluated for the primary compos-
ite (cardiovascular death/MI/stroke), individual component endpoints, and TIMI
major bleeding by CKD stage and treatment allocation within each stage. Ad-
justed HRs (95% CI) for CKD 3 and for CKD 4-5 vs CKD 1-2 were estimated.
Results: The majority of patients were CKD stage 1-2 (n=6029), followed by CKD
3 (n=2585) and CKD 4-5 (n=339). Patients in more severe CKD stages were older,
more often female, had lower body weight, and had higher baseline risk features.
KM event rates (95% CI) increased sharply with CKD stage for all ischemic and
bleeding endpoints; no significant differences were observed with prasugrel vs
clopidogrel (Table). Risk of the primary composite remained significantly higher
in more severe CKD stages after adjustment (CKD 3 vs CKD 1-2: HR=1.26 (95%
CI, 1.09-1.46); CKD 4-5 vs CKD 1-2: HR=1.60 (95% CI, 1.25-2.04).
Conclusions: CKD is associated with markedly increased long-term risks of
ischemic and bleeding complications in medically managed ACS patients, with
minimal differences in event rates between treatment groups within CKD stages.
Novel strategies are needed to mitigate the high risks of ischemic and bleeding
complications associated with CKD.

P152 | BEDSIDE
The net clinical benefit of personalized antiplatelet therapy in patients
undergoing percutaneous coronary intervention

J.M. Siller-Matula1, C. Gruber2, M. Francesconi2, C. Dechant2, B. Jilma1,
G. Delle-Karth1, K. Grohs2, A. Podczeck-Schweighofer2, G. Christ2. 1Medical
University of Vienna, Vienna, Austria; 2Kaiser Franz Josef Hospital, Vienna,
Austria

Background and objective: We aimed to investigate whether personalized

Abstract P151 – Table 1. Kaplan-Meier event rates at 30 months

CrCl <30 mL/min (95% CI) CrCl 30–60 mL/min (95% CI) CrCl ≥60 mL/min (95% CI)
Prasugrel (n=162) Clopidogrel (n=177) Prasugrel (n=1312) Clopidogrel (n=1273) Prasugrel (n=2986) Clopidogrel (n=3043)

CV death, MI, stroke 49.5 (36.3, 62.7) 56.2 (43.9, 68.6) 29.1 (25.3, 32.8) 27.9 (23.4, 32.4) 13.3 (11.5, 15.2) 15.1 (13.2, 17.0)
CV death 30.2 (21.6, 38.8) 38.6 (27.6, 49.6) 17.2 (13.9, 20.5 15.6 (12.8, 18.4) 6.0 (4.6, 7.5) 6.3 (5.1, 7.4)
MI 35.1 (19.9, 50.2) 33.2 (19.0, 47.4) 15.2 (12.5, 17.8) 16.0 (11.6, 20.3) 8.2 (6.9, 9.6) 10.0 (8.3–11.6)
Stroke 4.6 (0.0, 9.8) 5.7 (0.3, 11.2) 3.8 (2.4, 5.2) 3.1 (1.8, 4.4) 1.6 (0.5, 2.7) 2.1 (1.3, 3.0)
TIMI major bleed 4.1 (0.0, 8.6) 3.5 (0.5, 6.5) 3.0 (1.3, 4.8) 3.1 (1.6, 4.7) 2.2 (1.1, 3.3) 1.3 (0.7, 2.0)

CrCl, creatinine clearance; CV, cardiovascular; MI, myocardial infarction.

antiplatelet treatment in patients with high on treatment platelet reactivity (HTPR)
improves clinical outcome.
Methods: This was a prospective study comparing personalized and non-
personalized treatment with P2Y12 receptor blockers during a 12-month follow-
up. Platelet reactivity was assessed by adenosine diphosphate induced aggrega-
tion using a multiple electrode aggregometry in 798 patients with coronary artery
disease undergoing percutaneous coronary intervention. Patients with HTPR re-
ceived up to four repeated loading doses of clopidogrel or prasugrel in the per-
sonalized treatment group (n=403), while no change in the treatment strategy
was undertaken in patients with HTPR in the non-personalized treatment group
(n=395).
Results: There were fewer major adverse cardiac events (MACE) in the person-
alized treatment group than in the non- personalized treatment group (7.4% vs.
15.3%; respectively; p<0.001). The multivariate Cox regression analysis showed
that the relative risk to develop MACE was 51% lower in the personalized treat-
ment group as compared to the non-personalized treatment group (OR=0.49;
95%CI: 0.31-0.77; p<0.001). Similarly, there was a clear net benefit of the person-
alized antiplatelet treatment over the non-personalized treatment (rate of ischemic
and bleedings events: 8.2% vs. 18.1%; respectively; OR=0.46; 95%CI: 0.29-0.70;
p<0.001). Further analysis indicated that patients with aggregation values within
the therapeutic window (21-49U) experienced the lowest event rates (stent throm-
bosis and major bleeding: 2.5%) as compared to poor responders (>50U: 5.4%)
or ultra-responders (0-19U: 5.2%).
Conclusion: Personalized antiplatelet treatment improved patients outcome with-
out increasing bleeding complications compared to the non-personalized treat-
ment during a 12-month follow-up.

P153 | BEDSIDE
Impact of new P2Y12 blockers on platelet reactivity and clinical
outcomes after acute coronary syndrome: insight from a large single
center registry

P. Deharo, M.L. Loosveld, G.B. Bonnet, M.P. Pankert, P.M. Morange,
M.C.A. Alessi, J.L.B. Bonnet, T.C. Cuisset. AP-HM - Hospital La Timone,
Marseille, France

Purpose: We retrospectively studied the impact of new P2Y12 inhibitors (Pra-
sugrel, Ticagrelor) introduction on platelet reactivity and clinical outcomes after
Acute Coronary Syndrome (ACS) from a large single center registry.
Methods: Consecutive patients admitted for ACS since 2007 and discharged on
dual antiplatelet therapy were enrolled. Biological response was assessed one
month after discharge by PRI VASP and ADP-induced aggregation (%ADP).
Patients were classified according to PRI VASP as Very low on-treatment
platelet reactivity (VLTPR) (PRI VASP≤10%), low on-treatment platelet reactiv-
ity (LTPR) (PRI VASP≤20%) and high on-treatment platelet reactivity HTPR (PRI
VASP>50%). Ischemic and bleeding complications were reported.
Results: 1999 patients were analyzed, 605 before (March 2007-February 2010)
and 1394 after introduction of new P2Y12 blockers (February 2010-August 2013).
After introduction, we reported a significant lower PRI VASP values (38%±0.53
vs. 42%±0.81 p=0.001), %ADP aggregation (52%±0.4 vs. 54%±0.6 p=0.03) and
HTPR incidence (22% versus 34%OR [95%CI]: 0.65 [0.53–0.80]; p<0.001). Con-
versely, incidence of VLTPR and LTPR were significantly higher after new P2Y12
inhibitors introduction: 6% versus 3% (OR [95%CI]: 2.0 [1.2–3.3]; p<0.01) and
19% versus 8% (OR [95%CI]: 2.8 [2.0–3.9]; p<0.001) respectively. Clinical follow-
up confirmed biological findings with higher incidence of bleeding 10% versus 5%
(OR [95%CI]:2.1 [1.4–3.2]; p<0.01) and lower incidence of stent thrombosis 1.3%
versus 3.3% (OR [95%CI]: 0.39 [0.20–0.73]; p<0.01) with new P2Y12 blockers.

Figure 1. Stent thrombosis and bleeding complications comaprison before and after introduction
of new P2Y12 inhibitors.

Conclusion: New P2Y12 inhibitors introduction modified both platelet reactivity
and clinical outcome of ACS patients, with higher rate of hyper responders and
bleedings, and lower rate of non responders and thrombotic events.
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P154 | BENCH
Development and characterization of a long-term proliferation model
for restenosis research

D. Haase1, S. Otto1, B.F. Romeike2, H.R. Figulla1, T.C. Poerner1. 1University
Hospital Jena, Department of Internal Medicine I, Jena, Germany; 2University
Hospital Jena, Institute of Pathology, Jena, Germany

Purpose: To produce a new in vitro test platform for restenosis research, suitable
for long-term proliferation and migration studies in stented vessels.
Methods: Freshly, surgically excised segments of porcine coronary arteries
were obtained for decellularization and then were reseeded with human coro-
nary artery endothelial (HCAEC) and human coronary artery smooth muscle
(HCASMC) cells for three months. Subsequently, bare metal stents (BMS, 4 mm
diameter) and drug eluting stents (DES, 4 mm diameter), respectively, were im-
planted and the segments were reseeded with HCAEC and HCASMC for addi-
tionally up to three months. The stented segments were examined after 0 h, 2,
4, 6, 8 and 12 weeks, respectively, by histochemical (HE and EvG staining) and
immunohistochemical characterization and the reseeded area before and after
stent implantation were measured.
Results: By reseeding, cells formed a multiple of layers in the first three months.
After stent implantation for 2, 4, 6, 8 and 12 weeks, respectively, the proliferation
area was significantly smaller in the drug eluting stents, compared to bare metal
stents (Fig. 1). Thereby, a maximum inhibition of cell growth could be observed in
the first six weeks in the DES (70% ± 3.5%), whereas only a slightly cell decrease
could be observed in the BMS over the whole time period (17% ± 2.3%). Detec-
tion with CD31 and alpha smooth muscle actin specific antibodies revealed that
both, HCAEC and HCASMC proliferation were reduced in comparatively amounts
in DES and BMS, respectively.

Figure 1. Comparison of drug eluting stents versus bare metal stents.

Conclusion: A new in vitro vessel model has been developed, which enables the
quantification of cell type specific stent proliferation and therefore is suitable for
long-term proliferation studies in stented vessels.

P155 | BEDSIDE
Non-focal restenosis and slow flow phenomenon after reintervention
are not infrequent over 5 years after sirolimus-eluting stent
implantation

S. Nishino1, N. Kuriyama1, Y. Kobayashi2, T. Kimura1, H. Koiwaya1, S. Sagara1,
T. Nakama1, K. Ashikaga1, A. Matsuyama1, Y. Shibata1. 1Miyazaki Medical
Association Hospital, Miyazaki, Japan; 2Chiba University Graduate School of
Medicine, Chiba, Japan

Purpose: This serial angiographic study evaluated angiographic patterns of
restenosis after sirolimus-eluting stent (SES) implantation and the incidence of
slow flow phenomenon during reintervention for SES restenosis.
Methods: Between May 2004 and October 2010, 2,657 patients with 3,832 le-
sions underwent SES implantation. Serial follow-up coronary angiographies were

Table 1. SES follow up data

Early Late Very Late p

Follow up, n 3147 2267 698
Restenosis, n 224 (7.1%) 336 (14.8%) 96 (13.8%)
Type I 167 (74.6%) 251 (74.7%) 49 (51.0%) <0.01

II 13 (5.8%) 31 (9.2%) 10 (10.4%)
III 18 (8.0%) 24 (7.1%) 26 (27.1%)
IV 26 (11.6%) 30 (8.9%) 11 (11.5%)

TLR, n 129 (4.1%) 259 (11.4%) 55 (7.9%)
Reintervention, n 123 (3.9%) 239 (10.5%) 48 (6.9%)
Slow flow, n 6 (4.6%) 4 (1.7%) 5 (10.4%) <0.01

SES, sirolimus-eluting stent; TLR, target lesion revascularization. Three groups are divided into
3 groups: early (<1 year), late (1 to 5 years), and very late (≥5 years); ISR classification is
drawn from Circulation 1999; 100: 1872-1878; Slow flow phenomenon means TIMI 0, 1, 2 in
reintervention.

performed at 8-month, 2-year, and 5-year after the procedure. Restenosis were
divided into 3 groups: early (<1 year), late (1 to 5 years), and very late (≥5 years).
Results: See Table 1.
Conclusions: Focal restenosis is predominant <5 years after SES implantation.
However, half of restenosis ≥5 years after SES implantation are non-focal. Fur-
thermore, slow flow phenomenon may be observed more frequently when rein-
tervention for restenosis ≥5 years after SES implantation is performed.

P156 | BEDSIDE
Optical coherence tomography characterization of in-stent restenosis:
comparison between generations of drug eluting stent

G. Dall’ara, K.O. Kilickesmez, J.C. Rama-Merchan, M. Ghione, A. Mattesini,
N. Konstantinidis, M. Pighi, R. Estevez-Loureiro, G.G. Secco, C. Di Mario. Royal
Brompton Hospital, Cardiology, London, United Kingdom

Purpose: Characterization of neointimal tissue is essential to understand the
pathophysiology of in-stent restenosis (ISR) after drug eluting stent (DES) im-
plantation. Using optical coherence tomography (OCT), we compared the mor-
phologic characteristics of ISR between first and second generation DES.
Methods: OCT was performed in 66 DES-ISR, defined as >50% angiographic
diameter stenosis within the stented segment. Patients with ISR of first gener-
ation sirolimus-eluting stents (SES), paclitaxel eluting stents (PES) and second
generation zotarolimus-eluting stents (ZES), everolimus-eluting stents (EES) and
biolimus-eluting stents (BES) were enrolled. Quantitative and qualitative ISR tis-
sue analysis was performed at 1-mm intervals along the entire stent, and cat-
egorised as homogeneous, heterogeneous and neo-atherosclerosis. The pres-
ence of microvessels and peri-strut low intensity area (PSLIA) was determined
in all ISR. Neoatherosclerosis was identified by lipid, calcium and thin-cap fibro-
atheroma (TCFA) like lesions. We compared the two DES generations at both
early (<1year) and late (>1year) follow-up.
Results: In second generation DES a heterogeneous pattern was prevalent both
before than after 1 year (57.1% and 58.6% respectively). Neo-atherosclerosis
was more common in the early period in first generation DES (19.4% vs 11.7%,
p<0.01), but after one year was more prevalent in second generation DES (7.0%
vs 19.3%, p<0.01). Similar prevalence of TCFAs were observed in both groups
in all comparisons.
Conclusions: When ISR restenosis occurs in second generation DES, the cur-
rent data suggest a different time course and different morphological characteris-
tics from first generation. Future prospective studies should evaluate the relation-
ship between ISR morphology, time course and clinical events.

P157 | BEDSIDE
Impact of neointimal hemorrhage on neoatherosclerotic change and
development of neointimal formation after drug-eluting stent
implantation

T. Imanaka, K. Fujii, H. Hao, M. Shibuya, M. Fukunaga, K. Miki, T. Saita,
M. Nishimura, T. Horimatsu, T. Masuyama. Hyogo College of Medicine,
Nishinomiya, Japan

Purpose: Intraplaque hemorrhage has been associated with progression of
atherosclerotic lesions and plaque destabilization in coronary artery. However,
it is unclear whether neointimal hemorrhage is related to the degree and mor-
phological characteristics of neointimal formation after drug-eluting stent (DES)
implantation.
Methods: Thirty-four histological cross-sections of 14 stented coronary seg-
ments (10 sirolimus-, 2 paclitaxel-, and 2 everolimus-eluting stents) from autopsy
hearts were reviewed and analyzed. Neointimal hemorrhage was defined as ex-
travasated red blood cells outside the vasculature within the in-stent neointima.
The neointimal thickness (NIH) was measured at the site with maximum distance
of neointima in each histological section. The presence of cholesterol clefts was
evaluated as an index of neoatherosclerotic change. According to the duration
of stent implantation, all histological sections were divided into two groups: early
group (�3years, n=15) and late group (>3years, n=19).
Results: The incidence of neointimal hemorrhage was significantly higher in the
late group as compared with the early group (68% vs. 27%, p<0.05). The aggre-
gate of cholesterol clefts was also frequently identified in the late group than in

Figure 1
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the early group (16% vs. 7%). Moreover, the NIH was significantly greater in the
late group compared to the early group (253±61 vs. 449±203 μm, p<0.05).
Conclusions: The higher prevalence of neointimal hemorrhage and cholesterol
clefts aggregation, and the greater NIH were observed at the late phase after DES
implantation as compared to the early phase. The neointimal hemorrhage and
the deposition of cholesterol clefts may contribute to stimulate the development
of atherosclerotic neointimal formation at the late phase after DES deployment.

P158 | BEDSIDE
The relationship of endothelial shear stress after stent implantation
with subsequent in-stent neointimal hyperplasia and clinical outcomes
due to in-stent restenosis

K. Shishido1, A. Antoniadis1, S. Takahashi2, M. Tsuda3, M. Papafaklis4,
I. Andreou1, A. Coskun1, S. Saito2, C. Feldman1, P. Stone1 on behalf of the
PREDICTION Study. 1Brigham and Women’s Hospital, Cardiovascular Division,
Vascular Profiling Laboratory, Boston, United States of America; 2Shonan
Kamakura General Hospital, Kamakura, Japan; 3Hokkaido University, Sapporo,
Japan; 4University of Ioannina, Ioannina, Greece

Purpose: Neointimal in-stent hyperplasia (ISH) occurs after percutaneous coro-
nary interventions (PCI), and may cause in-stent restenosis (ISR) and adverse
clinical events. ISH may develop in regions of low endothelial shear stress (ESS),
but the relationship between low ESS and subsequent clinical events arising from
ISR is unknown. In patients undergoing PCI at baseline, we assessed the asso-
ciation of immediate post-PCI ESS with the anatomic and clinical natural history
outcomes.
Methods: We investigated the PREDICTION Study database with focus on stent
outcomes: 3D coronary reconstruction by angiography & intravascular ultrasound
was performed in 374 patients at baseline (BL) & 6-10 months later (FU). Each
stented coronary artery was divided into 1.5mm segments, where we calculated
post-PCI ESS at BL with computational fluid dynamics. At FU, we assessed ISH
area as well as the occurrence of a clinically indicated subsequent PCI in the
same stent locations.
Results: A total of 243 stents were analyzed: of these, 99 (40.7%) were bare-
metal stents (BMS), 103 (42.4%) sirolimus-eluting stents (SES) and 41 (16.9%)
paclitaxel-eluting stents (PES). ISH area at FU was 2.59±1.92 mm2 for BMS,
0.14±0.37 mm2 for SES and 1.07±1.39 mm2 for PES. BL ESS (per 1-Pa de-
crease) was independently associated with the magnitude of ISH area in each
stent type (b=0.15, 95%CI 0.03-0.26 in BMS, b=0.06, 95%CI 0.04-0.08 in SES,
and b=0.16, 95%CI 0.05-0.26 in PES, p<0.05). Subsequent PCI for ISR was per-
formed in 8.6% of cases (12.1% of BMS, 2.9% of SES and 14.6% of PES). In
BMS, ESS (per 1-Pa decrease) and stent area (per 1-mm2 decrease) were in-
dependent predictors of subsequent PCI (OR 2.26, 95%CI 1.66-3.09, p<0.001
and OR 1.44, 95%CI 1.32-1.59, p<0.001, respectively). In SES, ESS (per 1-Pa
decrease), stent area (per 1-mm2 decrease) and plaque burden behind the stent
(per 10% increase) were independent predictors of subsequent PCI (OR 25.9,
95%CI 7.3-91.5, p<0.001, OR 1.92, 95%CI 1.42-2.60, p<0.001, and OR 1.11,
95%CI 1.04-1.18, p=0.001, respectively). In PES, only vessel wall area (per 1-
mm2 decrease) at BL independently predicted subsequent PCI (OR 1.10, 95%CI
1.05-1.15, p<0.001).
Conclusions: The magnitude of ISH after stent implantation is associated with
preceding local low ESS in all stent types. Low ESS independently predicts sub-
sequent PCI for ISR in BMS and SES, but not in PES. ESS is a critical feature of
stented lesions with high propensity to exhibit severe ISH and trigger symptoms
requiring a repeat intervention.

P159 | BEDSIDE
Characterization of coronary restenotic lesions following everolimus
bioabsorbable vascular scaffolding

J. Novoa1, J. Suarez De Lezo2, P. Martin1, J. Segura2, F. Mazuelos2,
M. Romero2, D.J. Pavlovic2, M. Pan2, J. Suarez De Lezo2, A. Medina1.
1Hospital Universitario Dr. Negrin, Las Palmas de Gran Canaria, Spain; 2Hospital
Universitario Reina Sofia, Cordoba, Spain

Purpose:- Coronary restenosis after bioabsorbable vascular scaffolding (BVS) is
becoming rare and there is little information on the characteristics of this type of
lesions. This study evaluates the follow-up angiographic, 64-slices cardiac com-
pute tomography and intracoronary image features of restenosis in lesions previ-
ously treated with BVS.
Methods:-We studied 306 patients with coronary artery disease, who received
470 BVS to cover 394 lesions. The mean covered length was 23±11mm and the
final minimal lumen diameter after BVS implantation was 2.8±11mm. Patients
were followed by clinical and CT studies. After a mean follow up of 7±5 months,
10 patients were angiographically studied to treat restenosis in 11 lesions. The
restenosis per lesion rate was 3%. The treated segment of these restenotic le-
sions was scanned either by IVUS (n=5) or by OCT (n=4), and several slices
were obtained to analyze the restenosis pattern.
Results:- The restenosis was located in the LAD in 8 patients (73%) and in the
left circumflex in 3 patients (27%). In 10 out of 11 lesions the restenosis did not
reproduce the morphology of the original lesion. The restenosis was focal (mean
length 5,12±2,64 mm) in 9 instances, and diffuse (mean length 18±2.82 mm) in
2 lesions. The proximal border was affected in 5 cases and the distal border was

never involved. Geometry of the remaining scaffold was always preserved and
no evidence of fractures or recoil were detected. The intracoronary analysis of
restenosis showed tissue growth as the main mechanism of restenosis, although
when located at the border, it was a mixture of hyperplasia and vessel shrinking
at this level. The mean percent of angiographic restenosis was 76±19% and the
minimal lumen diameter was 0.69±0.28 mm. Restenosis was treated with a new
BVS in two patients, with a DES in 7 patients and with balloon angioplasty in 2
patients.
Conclusion:- Restenosis after BVS is rare (3%) and mainly produced by focal
(81%) or diffuse (19%) hyperplasia. Proximal border is the preferred location of
restenosis, which combines hyperplasia and adverse remodeling.

P160 | BEDSIDE
Prognostic role of restenosis in 10,004 patients undergoing routine
control angiography after coronary stenting

S. Cassese1, R. Byrne1, S. Schulz1, P. Hoppman2, T. Ibrahim2, I. Ott1,
M. Fusaro1, H. Schunkert1, K.-L. Laugwitz2, A. Kastrati1. 1German Heart Center
of Munich, Cardiology, Munich, Germany; 2Hospital Rechts der Isar, Munich,
Germany

Purpose: Routine control angiography is a valuable tool with high-sensitivity
in detecting restenosis after coronary stenting. However, the prognostic role of
restenosis is still controversial. We investigated the impact of restenosis on 4-
year mortality in patients undergoing routine control angiography after coronary
stenting.
Methods: All patients undergoing successful implantation of coronary stents for
de novo lesions from 1998 to 2009 and follow-up angiography after 6 to 8 months
at 2 centres were studied. Restenosis was defined as diameter stenosis ≥50% in
the in-segment area at follow-up angiography. The primary outcome was 4-year
mortality.
Results: This study included 10,004 patients with 15,004 treated lesions.
Restenosis was detected in 2,643 (26.4%) patients. Overall, there were 702
deaths during follow-up. Of them, 218 deaths occurred among patients with
restenosis and 484 deaths occurred among patients without restenosis (hazard
ratio: 1.19; 95% confidence interval: 1.02 to 1.40; p=0.03). The Cox proportional
hazards model adjusting for other variables identified the restenosis as an inde-
pendent correlate of 4-year mortality (adjusted hazard ratio: 1.23; 95% confidence
interval: 1.03 to 1.46; p=0.02).

Restenosis and 4-year mortality

Conclusions: In this large cohort of patients with routine control angiography
after coronary stenting we demonstrated that restenosis is a strong predictor of
4-year mortality.

IMPROVING RISK PREDICTION MODELS

P161 | SPOTLIGHT
Laboratory-based versus non-laboratory-based model in prediction of
cardiovascular disease risk in elderly subjects

K. Dhana, M.A. Ikram, A. Hofman, O.H. Franco, M. Kavousi. Erasmus Medical
Center, Department of Epidemiology, Rotterdam, Netherlands

Background: Non-laboratory-based models replacing lipids with body mass in-
dex (BMI), have been proposed to predict cardiovascular disease (CVD) as ac-
curately as laboratory-based models. In elderly, the ability of BMI as a predictor
of CVD might decline. Our aim was to find the most predictive anthropometric
measure for CVD risk for constructing a non-laboratory-based model and to com-
pare the performance of this model to the laboratory-based model in our elderly
population.
Methods: The study included 4983 subjects between 55-79 years free of CVD
from the prospective population-based Rotterdam Study. The outcome measure
was hard atherosclerotic cardiovascular disease (ASCVD), including coronary
heart disease and ischemic stroke. We used Cox proportional hazard regres-
sion analysis to evaluate the association of BMI, waist circumference (WC),
waist to hip ratio (WHR) and a body shape index (ABSI) with ASCVD. For the
laboratory-based model, we used traditional cardiovascular risk factors, and for
non-laboratory-based model, we replaced cholesterol measurements with the
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most informative anthropometric measure. The performance of two models was
evaluated by studying the discrimination, calibration, correlation, and risk agree-
ment (proportion of the population equivalently characterized by both models as
“high” or “low” risk).
Results: Over a median follow-up of 9.9 years, there were 288 and 265 ASCVD
events among men and women respectively. In men, ABSI and WHR were sig-
nificantly associated with the risk of ASCVD in the multivariable adjusted models,
with ABSI being more informative than WHR. We therefore used ABSI to con-
struct the non-laboratory-based model for men. Among men: discrimination of
the laboratory-based model was better than the non-laboratory-based model (the
c- statistic was 0.677 vs. 0.675); both models was on average well calibrated
(14% observed ASCVD risk vs 15.4% and 15.2% predicted ASCVD risks by
the laboratory- and non-laboratory-based models, respectively); correlation co-
efficient for the laboratory-based with the non-laboratory-based model was 0.87;
and using the new threshold of 7.5% for 10-year ASCVD risk, 90.3% of men, were
equivalently characterized as “high” or “low” risk by both models. Among women,
none of the anthropometric measurements were associated with risk of ASCVD
in the multivariable adjusted models.
Conclusion: In an elderly population where the ability of BMI to predict CVD
declines, a non-laboratory-based model, using ABSI instead of cholesterol mea-
surements, could predict the risk of ASCVD as accurately as the laboratory-based
model among men.

P162 | BEDSIDE
Predictive accuracy of the ESC SCORE in French general population

E. Berard1, F. Seguro2, V. Bongard1, J. Dallongeville3, D. Arveiler4, P. Amouyel3,
A. Wagner4, J.B. Ruidavets1, J. Ferrieres5. 1UMR1027 INSERM-University of
Toulouse III, Toulouse University Hospital (CHU), Department of Epidemiology,
Health Economics and Public Health, Toulouse, France; 2Toulouse Rangueil
University Hospital (CHU), Department of Cardiology B, Toulouse, France;
3UMR744 INSERM, Pasteur Institute of Lille, University Lille Nord de France -
UDSL, Department of Epidemiology and Public Health, Lille, France; 4EA 3430,
University of Strasbourg, Faculty of Medicine, Department of Epidemiology and
Public Health, Strasbourg, France; 5Toulouse Rangueil University Hospital (CHU)
and UMR1027 INSERM-University of Toulouse III, Department of Cardiology
B and Department of Epidemiology, Health Economics and Public Health,
Toulouse, France

Purpose: The assessment of cardiovascular risk is uniformly recommended as a
decision-support for therapies aimed at preventing cardiovascular diseases. The
aim of this study was to assess the predictive accuracy of the ESC SCORE in
French general population.
Methods: Our analysis was based on the Third French MONICA Cross-sectional
population-based survey (from South-Western, North-Eastern and Northern
France), on cardiovascular risk factors (1995-1996) and on subjects consecu-
tively referred for cardiovascular check-up to a Department of Preventive Cardiol-
ogy (DPC) in a South-Western French University Hospital since 1995. Vital status
was obtained 10 years after inclusion. The 10-year predicted risk of cardiovascu-
lar (CV) death was calculated using the SCORE equation for low-risk countries
(algorithm with total cholesterol) and was compared to the 10-year observed risk
of CV death.
Results: SCORE equation was applied in 6915 participants (n=3225 from MON-
ICA and 3690 from DPC) aged 35-64 (56% were men) and 56 CV deaths
occurred over the 10-year period. The CV death rate was 0.67% [95% confi-
dence interval: 0.39-1.13] in South-Western DPC and 0.81% [0.42-1.56], 1.10%
[0.61-1.98] and 2.00% [1.31-3.05] in South-Western, North-Eastern and North-
ern MONICA sample, respectively. The Median risk SCORE was 0.97% and was
not significantly different to the 10-year observed risk of CV death (1.05% [0.81-
1.37]). The C-statistic of the SCORE equation in our sample was 79% [73-85].
The median risk SCORE according to sex, age (35-44; 45-54 and 55-64 years),
smoking, systolic blood pressure (≤120, ]120-140], ]140-160], ]160-180], >180
mmHg), total cholesterol (≤150, ]150-200], ]200-250], ]250-300], >300 mg/dl)
and risk SCORE (<1%, 1%, 2%, 3-4%, 5-9%, 10-14%, ≥15%) was not signifi-
cantly different to the 10-year risk of CV death observed in the same categories.
According to the cut-point of 5%, 6440 participants (93%) were correctly classified
using the SCORE equation; 439 (6%) with risk SCORE ≥5% were non-deceased
during the 10-year period (these subjects were significantly more frequently men
aged 55 or older, smokers with systolic blood pressure (SBP) >140mmHg and
total cholesterol >250mmol/L than subjects correctly classified) and 36 (0.5%)
with risk SCORE <5% deceased during the 10-year period (these subjects were
more frequently men aged 55 or older, smokers with SBP >140mmHg than sub-
jects correctly classified).
Conclusions: In French general population aged 35-64, the SCORE equation
adequately predicts CV death.

P163 | SPOTLIGHT
Excessive body weight can predict mortality from ischemic heart
disease equally well as cholesterol: evidence from the prospective
European EPIC study

M. Taghavi Azar Sharabiani1, T.P. Debray2, E. Riboli1, M.R. Jarvelin1,
P. Vineis1 on behalf of the EPIC consortium. 1Imperial College London, London,
United Kingdom; 2Julius Health Center - Julius Gezondheidscentra, Utrecht,
Netherlands

Purpose: To develop and evaluate the predictive value of a Laboratory-
Independent Risk Score (LIRS) for Ischemic Heart Disease (IHD) mortality. Al-
though cholesterol, as a strong predictor, is commonly included in IHD risk mod-
els, LIRS, such as the World Health Organisations’ proposed risk chart for the
Eastern Mediterranean Region, could be a practical and cost-effective screening
approach in large populations.
Methods: We used the data from 7 centres of the European Prospective Inves-
tigation into Cancer (EPIC) cohort. We divided the study population temporally
into two mutually exclusive sub-cohorts, including 105,161 subjects recruited be-
fore 1997 used for model development and 43,306 subjects recruited between
1997 and 2000, used for model validation. We employed multivariable Cox mod-
els to develop basic models with sex, age, smoking history, blood pressure, and
diabetes. Subsequently, cholesterol and/or BMI and/or waist circumference were
added to the basic model in order to compare their prognostic contributions. A
comparison was also made between our models and the European Systematic
Coronary Risk Evaluation (SCORE).
Results: The median follow-up for IHD mortality was 12 years. The discrimina-
tive ability (Harrell’s C-index) of cholesterol-inclusive models and LIRS were 0.84
vs. 0.85, respectively. LIRS also provided a better calibration and reclassification
statistics (NRI=0.023) vs. (NRI=-0.027). The SCORE model yielded a C-index of
0.82 and a relatively poor calibration; however, the over-estimation of the risk by
the SCORE (developed back in 2003) was expectedly consistent with the falling
trend of IHD mortality in Western Europe.
Conclusions: Our population-based study of 148,467 subjects suggests that the
risk of mortality from IHD can be safely measured by replacing cholesterol with
anthropometry. Epidemiological, patho-physiological, and causal links between
obesity and IHD explain significant prognostic contribution of anthropometry. The
modern view recommends the reliance on the overall IHD risk and multiple risk
factor assessment rather than hypercholesterolemia alone as a trigger for ini-
tiating therapy. Thus, clinical implications of our results are consistent with the
modern view and demonstrate the adequacy of laboratory-independent risk as-
sessment. Therefore, LIRS can be used not only as a cost-effective tool for IHD
risk assessment in countries with very limited resources, but also in high-income
countries as a preliminary mass screening tool to identify individuals at high risk
of IHD who are suitable candidates for cholesterol measurement.

P164 | BEDSIDE
Improvement in cardiovascular risk stratification of asymptomatic
individuals of the general population ECG, heart rate, fibrinogen and
hsCRP

P.L. Graversen1, E. Prescott1, S. Abildstroem1, L. Jespersen1, A. Borglykke2.
1Bispebjerg Hospital of the Copenhagen University Hospital, Department of
Cardiology, Copenhagen, Denmark; 2Research Centre for Prevention and
Health, Department of Development and Health, Glostrup Universit, Glostrup,
Denmark

Aim: European guidelines recommend cardiovascular risk stratification in asymp-
tomatic healthy individuals is based on the SCORE algorithm, which estimates
individual 10-year risk of death from cardiovascular disease (CVD). The SCORE
algorithm is based on the risk factors: age, sex, systolic blood pressure, current
smoking, total cholesterol and HDL-cholesterol. The purpose of this study was
to assess the potential improvement in risk stratification by major abnormal ECG

Table 1. HR stratified by sex, C-index, IDI and NRI

Men P-value Women P-value

Cox regression (HR) (95% CI)
Major ECG findings 1.55 (1.17–2.05) 0.002 1.44 (1.11–1.86) 0.005
Heart rate/10 bpm 1.11 (1.02–1.21) 0.021 1.14 (1.05–1.24) 0.001
Log(hsCRP) 1.25 (1.07–1.45) 0.004 1.38 (1.22–1.57) 0.000
Log(Fibrinogen) 1.93 (1.19–3.13) 0.008 1.71 (1.09–2.67) 0.019

C-index
SCORE 0.837 (0.819–0.855) –
SCORE + Major ECG findings 0.840 (0.823–0.856) 0.117**
SCORE + Heart rate/10 bpm 0.837 (0.819–0.855) 0.078**
SCORE + Log(hsCRP) 0.843 (0.824–0.861) 0.013**
SCORE + Log(Fibrinogen) 0.840 (0.822–0.857) 0.190**

IDI
Major ECG findings 0.006 0.005**
Heart rate/10 bpm −0.004 0.000**
Log(hsCRP) 0.013 0.002**
Log(Fibrinogen) 0.006 0.014**

NRI
Major ECG findings −0.008 0.685
Heart rate/10 bpm 0.006 0.721**
Log(hsCRP) 0.042 0.087**
Log(Fibrinogen) 0.020 0.391**

**P-values.
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findings, heart rate and the two inflammatory risk markers, high sensitive CRP
(hsCRP) and fibrinogen.
Method: We followed 8.463 healthy individuals without prior history of CVD from
the Copenhagen City Heart Study. During a median follow-up period of 18 years,
292 men and 371 women died of CVD. Major abnormal ECG findings were coded
according to the Minnesota Code and were defined as any of the following: Q-
QS wave abnormalities; left ventricular hypertrophy; Wolff-Parkinson White syn-
drome; complete bundle branch block or intraventricular block; atrial fibrillation
or atrial flutter and major S-ST changes. HsCRP and fibrinogen were log trans-
formed.
Results: In sex-stratified Cox regression model with age as the underlying time
scale including the traditional SCORE variables, major abnormal ECG findings,
heart rate, hsCRP and fibrinogen predicted CVD in both men and women (Table
1). We calculated corresponding C-indexes, Integrated Discrimination Improve-
ment (IDI) and Net Reclassification Index (NRI) using 10-years absolute risk of
CVD death. Cut-off at 5% and 10% defined traditional SCORE risk groups.
Conclusions: Our results indicate that major abnormal ECG findings, heart rate,
hsCRP and fibrinogen were all independently associated with CVD death. ECG-
findings, hsCRP and fibrinogen all slightly improved IDI while heart rate slightly
worsened IDI. All the investigated risk factors failed to improve NRI; however
hsCRP improved the C-index.

P165 | BEDSIDE
Predictive value of different indices of blood pressure variability on
cardiovascular mortality: data from the PAMELA study

G. Seravalle1, M. Bombelli2, R. Facchetti2, F. Nicoli3, D. Fodri3, F. Toso3,
F. Ganz3, R. Dell’oro3, G. Grassi3, G. Mancia1. 1San Luca Hospital, Italian
Institute for Auxology (IRCCS), Milan, Italy; 2Università Milano-Bicocca, Health
Science Dept, Monza, Italy; 3Clinica medica, Univ. Milano Bicocca, Monza,
Italy

Introduction: Whether and to what extent blood pressure variability may provide
information on cardiovascular prognosis and organ damage remains controver-
sial. This may depend, among other factors, on the different variability indices
used in the studies published so far. The present study was aimed at providing a
vis-a-vis comparison of the value of different variability indices in predicting car-
diovascular events as well as development of target organ damage.
Methods: In the PAMELA study was evaluated the variability (standard deviation,
SD) among systolic blood pressure values measured during a single visit (IT),
between visits (IF) and between home measurements (H). Weighted SD of 24-
hour blood pressure (wSD) was also evaluated. These indices were then related
with cardiovascular (CV) and all-cause mortality as well as with new-onset cardiac
organ damage (LVH), diabetes mellitus (DM) and hypertension.
Results: With the exception of IT all the indices were associated with a greater
risk of CVmortality (IF:HR=1.036, P=0.01; H:HR=1.029, P=0.01; wSD:HR=1.229,
P<0.001). After adjustment for age and gender, however, only wSD remained a
significant predictor of CV mortality (HR=1.005, P<0.05). Similar results were
observed for all-cause mortality. The multivariable analysis performed by step-
wise selection showed that CV mortality was independently predicted by age,
gender (males) and systolic office blood pressure, while all-cause mortality by
age, gender (males) and wSD. After adjustment for confounders, the increase
of wSD significantly augmented the 10 year-risk of developing DM (HR=1.105,
P<0.05), while the increase of wSD and IT (but not IF or H) was associated
with an increased risk of developing a new onset LVH (IT:HR=1.071, P<0.01;
wSD:HR=1.088, P<0.01). The adjusted risk of developing an out-of-office hyper-
tension was significantly increased by wSD and IT, while only the increase of wSD
was significantly associated with an increased risk of developing office hyperten-
sion (HR=1.072, P<0.05).
Conclusions: In the PAMELA study, only the wSD, among the various markers
of blood pressure variability, appears to be predictive of all-cause mortality. This
index also displayed the closest relationship with the development of DM, LVH
and hypertension.

P166 | BEDSIDE
Decreased quadriceps strength is associated with increased mortality
risk in patients with coronary artery disease

K. Kamiya1, T. Masuda2, S. Tanaka2, A. Mezzani3, N. Hamazaki2, Y. Matsue4,
C. Noda5, M. Yamaoka-Tojo2, A. Matsunaga2, J. Ako5. 1Department of
Rehabilitation, Kitasato University Hospital, Sagamihara, Japan; 2Department
of Angiology and Cardiology, Kitasato University Graduate School of Medical
Sciences, Sagamihara, Japan; 3Salvatore Maugeri Foundation, IRCCS, Division
of Cardiology Rehabilitation, Veruno, Italy; 4Department of Cardiology, Kameda
Medical Center, Chiba, Japan; 5Department of Cardiovascular Medicine, Kitasato
University School of Medicine, Sagamihara, Japan

Background: Although decreased skeletal muscle strength is known to predict
mortality in both normal subjects and chronic heart failure patients, its prognostic
value is still undetermined in coronary artery disease (CAD) patients. The pur-
pose of this study was to investigate the relationship between quadriceps strength
and mortality in patients with CAD and to stratify prognosis according to levels of
quadriceps strength.
Methods: Isometric quadriceps muscle strength (kg) was prospectively mea-

sured at hospital discharge in 1,316 CAD patients aged 64.7±10.6 yrs, 1,053
males and 263 females, and expressed as % body weight (%BW). Cardiovascu-
lar and all-cause mortality was analyzed with a Cox proportional-hazards model
testing cardiovascular risk factors, brain natriuretic peptide, left ventricular ejec-
tion fraction and quadriceps strength as independent predictors.
Results: During the follow-up period of 6,051 person-years, 50 cardiovascular
and 96 all-cause deaths were observed. After adjustment for clinical and cardio-
vascular variables, lower quadriceps strength was associated with an increased
risk of cardiovascular death (hazard ratio = 1.96 per 10%BW decrease; 95% con-
fidence interval: 1.34-2.85, P<0.001) and all-cause death (hazard ratio = 1.45 per
10%BW decrease; 95% confidence interval: 1.16-1.81, P=0.001). Patients with
35.0-44.9%BW, 25.0-34.9%BW and <25.0%BW quadriceps strength had a 2.98-
fold, 5.59-fold and 14.93-fold higher cardiovascular mortality risk, respectively, as
compared with those with ≥55%BW (see Fig. 1).

Figure 1. Adjusted hazard ratios of decreased quadriceps strength for cardiovascular mortality.

Conclusion: A quadriceps strength of <45%BW is associated with a poor prog-
nosis in patients with CAD.

P167 | BEDSIDE
Respiratory sinus arrhythmia as an outcome predictor in survivors of
myocardial infarction

D. Sinnecker, M. Dommasch, A. Mueller, K.L. Laugwitz, P. Barthel, G. Schmidt.
Technical University of Munich, Klinikum rechts der Isar, I. Medical Department,
Munich, Germany

Purpose: Respiratory sinus arrhythmia (RSA) is caused by the modulation of the
sinoatrial node discharge frequency by the autonomic nervous system. Impaired
autonomic function is associated with adverse outcome in cardiac patients. This
study prospectively tested the association of respiratory sinus arrhythmia and
mortality in survivors of acute myocardial infarction.
Methods: Consecutive patients (n=941, mean age 61 years, 19% female) pre-
senting with acute myocardial infarction and sinus rhythm were enrolled between
May 2000 and March 2005 and followed up until August 2010. The main study out-
come was 5-year all-cause mortality. Patients underwent non-invasive 30-minute
recordings of ECG and respiratory chest excursions. An analytical signal was
constructed from the respiratory signal, ranging from -pi (beginning of inspiration)
to +pi (end of expiration). The influence of expiration on RR intervals (RRI) was
assessed by bivariate phase-rectified signal averaging (PRSA). Normal beats in
the range of -1 to 2 in the analytical respiration signal (i.e. roughly in the last third
of inspiration or in the first two thirds of expiration) were used as anchor points.
RSA_PRSA was quantified by Haar wavelet analysis. RSA_PRSA ≤0 was de-
fined as abnormal.
Results: During the follow-up, 72 patients died. RSA_PRSA was normal in 621
and abnormal in 320 patients. Five-year mortality rates in these groups were
4.2% and 14.4%, respectively. Under univariable analysis, RSA_PRSA was a
significant predictor of death (p<0.001) as were GRACE score (p<0.001), LVEF
(p<0.001), and the presence of diabetes mellitus (p<0.001). Under multivariable
analysis, RSA_PRSA (p<0.001), GRACE score (p<0.001), LVEF (p<0.001) and
diabetes mellitus (p=0.002) were independently associated with outcome (with
hazard ratios of 3.0, 4.7, 2.6, and 2.1, respectively).
Conclusions: Respiratory sinus arrhythmia, quantified by bivariate PRSA from
simultaneous ECG and respiration recordings, is an independent risk predictor in
post-infarction patients.

AMBULATORY BLOOD PRESSURE MONITORING

P168 | BENCH
Outcome based threshold values for increased blood pressure
variability. Data from dublin outcome study

G. Parati1, G. Bilo2, E. Dolan3, R. Facchetti4, E. O’Brien5, G. Mancia4. 1Istituto
Auxologico Italiano and University of Milan-Bicocca, Milan, Italy; 2Istituto
Auxologico Italiano, S.Luca Hospital, Dept of Cardiovascular, Neural and
Metabolic Sciences, Milan, Italy; 3Connolly Hospital, Dublin, Ireland; 4University
of Milan-Bicocca, Milan, Italy; 5Conway Institute, University College, Dublin,
Ireland

Background: Blood pressure (BP) variability (V) has independent prognostic rel-
evance but outcome-based BPV thresholds for risk stratification are lacking. Aim
of this analysis of Dublin Outcome Study data was to propose such thresholds for
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several measures of short-term (24 hour) BPV, including new indices, devoid of
interference from circadian BP variation.
Methods: The study included 10,500 untreated subjects (age 54.5±14.3, 47%
male) assessed for hypertension and, in whom 24h ABPM was obtained at base-
line. Threshold values for different BPV indices were defined with Youden method
in relation to cardiovascular (CV) mortality (mean follow.up 5.8 years). Only dias-
tolic BPV indices independently predicted outcome in this population and were
thus considered: daytime standard deviation (daySD), weighted 24 h SD (wSD,
time-weighted average of day and night BP SD), average real variability (ARV,
mean of absolute differences between consecutive BP measures) and residual
BPV (rBPV, i.e. BPV unexplained by two principal circadian cyclic components).
Results: All variables had similar areas under ROC curves for CV mortality (0.61-
0.63). Optimal threshold values for daySD, wSD, ARV and rBPV were 9.43, 9.86,
9.02, and 7.72 mmHg, respectively. We propose, as more convenient, a cut-
off of 10 mmHg for daySD and wSD, 9 mmHg for ARV and 8 mmHg for rBPV
(roughly corresponding to 75th percentiles of distribution in study population).
Figure shows Kaplan-Mayer curves for CV survival and hazard ratios associated
with the above thresholds for day SD and wSD (unadjusted and adjusted for major
confounders, including average BP).

Figure 1

Conclusions: We propose outcome-based threshold values for diastolic BPV
estimates. Further studies are needed in order to validate these thresholds in
other populations.

P169 | BEDSIDE
Correlates of isolated nocturnal hypertension and target organ
damage in untreated hypertension

E. Androulakis, D. Tousoulis, E. Chatzistamatiou, N. Papageorgiou,
G. Moustakas, G. Hatzis, K. Toutouzas, A. Synetos, I. Kallikazaros,
C. Stefanadis. Hippokration Hospital, University of Athens, 1st Department of
Cardiology, Athens, Greece

Purpose: The correlation of nocturnal hypertension (NH) with subclinical target
organ damage has not been clarified yet. The purpose of this study was to com-
pare nocturnal hypertensive with normotensive subjects regarding preclinical in-
dices of target organ damage in hypertension.
Methods: The study population consisted of 302 untreated essential hyperten-
sives. In all participants, carotid-femoral pulse wave velocity (cf-PWV), flow medi-
ated dilation (FMD), intima-media thickness of carotid arteries (C-IMT), augmen-
tation index and ankle-brachial index were evaluated. Also, left ventricular mass
index (LVMI) and E/A (the mean ratio of early and late diastolic tissue veloci-
ties) were assessed by echocardiography. We also assessed creatinine clearance
by the Cockcroft-Gault formula, while serum cystatin-C levels were measured by
ELISA.
Results: Based on the presence of NH (>120/70 mmHg), the population was
divided into two groups: nocturnal normotensive (n=150) and nocturnal hyper-
tensive subjects (n=152), who did not differ in classical risk factors. Patients with
NH were characterised by increased arterial cf-PWV (9.1±1.7 vs 8.4±1.5 m/sec,
p=0.0001) and marginally decreased FMD values (5.1±3.4 vs 4.1±2.6, p=0.066).
In addition, this group showed increased C-IMT (0.77±0.18 vs 0.69±0.15 mm,
p=0.016) compared to normotensive subjects, whereas no other significant dif-
ferences were observed, regarding other vascular indices (p=NS for both). No-
tably, they also exhibited higher values of LVMI (88.1±22.9 vs 82.8±16.6 gr/m2,
p=0.043) and E/A (0.90±0.26 vs 0.88±0.43, p=0.030), respectively. However, the
two groups did not differ with respect to renal function, based on creatinine clear-
ance (p=0.689) and cystatin-C levels (p=0.283).
Conclusions: According to this study, the presence of nocturnal hypertension is
accompanied by subclinical atherosclerosis, as well as structural and functional
abnormalities of the left ventricle, without significant impairment of renal function
in untreated hypertension.

P170 | BEDSIDE
Ambulatory blood pressure monitoring affects sleep quality and blood
pressure

V. Katsi1, G. Vamvakou2, N. Alexopoulos1, T. Makris3, D. Tousoulis1,
C. Stefanadis1, I. Kallikazaros1. 1Hippokration General Hospital, Athens,
Greece; 2Attikon University Hospital, Athens, Greece; 3General-Maternity District
Hospital Elena Venizelou, Department of Cardiology, Athens, Greece

Purpose: During nocturnal non-invasive ambulatory blood pressure monitoring

(ABPM), inevitably an undesirable external stimulus due to pump noise and pres-
sure produced by cuff inflation may affect the quality of sleep, influence the phys-
iological nocturnal blood pressure fall and consequently affect dipping status.We
assesed the hypothesis that blood pressure monitoring provokes awakenings may
affect sleep quality, thus blood pressure and/or heart rate.
Methods: The study population consisted of 108 consecutive subjects with stage
I-II essential hypertension (aged 54±9 years, 59 male, office BP=148/97 mm Hg).
Participants were divided into two groups according to whether they underwent
ambulatory blood pressure monitoring (group A, n=60), or not (group B, n=48).
Repeated measurements of blood pressure were registered with non-invasive
automatic blood pressure monitors (Spacelabs 90207, Welch Allyn 6100S de-
vices) every 20 min. Self-reported data regarding the quality of sleep, numbers
and duration of arousal were obtained via standardized questionnaire.
Results: Group A compared to group B demonstrated a small but significant in-
crease in the number of nocturnal awakenings (2.8 vs 1.2, p=0.045), allthough
their duration did not signifficantly differ (p=NS). However, the two groups exhib-
ited similar mean values of nocturnal blood pressure and heart rate (121/73 vs
119/71 mm Hg, 67 vs 65 beats/min, p=NS in both cases). The reported sleep
quality did not differ between the two groups but both sleep quality and higher
numbers of awakenings (>3) were associated with non-dipping status (p<0.05,
in both cases).
Conclusions: Our findings indicate that even though ambulatory blood pressure
monitoring induces modest sleep disturbances, it can accurately evaluate night-
time blood pressure profile and heart rate, without affecting sleep efficiency and
quality. Sleep evaluation may be particularly useful in essential hypertension, as
poor quality of nocturnal sleep were associated with non-dipping status.

P171 | BEDSIDE
The impact of asleep systolic blood pressure on cerebral white matter
lesions in elderly hypertensive patients

M. Kokubo, A. Shimizu, T. Mitsui, M. Miyagi, K. Nomoto, T. Sakurai, K. Toba.
National Center for Geriatrics and Gerontology, Obu, Japan

Purpose: Cerebral white matter lesions (WML) are highly prevalent in the elderly
population and increase the risk of dementia and stroke. Noninvasive ambulatory
blood pressure (ABP) monitoring suggests that high blood pressure (BP) is an
important risk factor for WML; however, there is limited information regarding the
relationship between ambulatory blood pressure (ABP) levels and WML volumes
among elderly hypertensive patients with controlled office BP.
Methods: This cross-sectional study comprised 84 hypertensive patients aged
between 65 and 75 years without symptomatic heart failure, ischemic heart dis-
ease, atrial fibrillation, stroke, or cognitive dysfunction. We obtained 24-h ABP
recordings and brain magnetic resonance imaging to quantify the volume of WML.
Results: Linear regression analysis revealed that office BP, HbA1c, LDL, HDL
and TG were not associated with WML volume increases. Raised asleep systolic
BP (p=0.035) and mean BP (p=0.042) were associated with greater WML vol-
umes during ABP monitoring. There was a trend for smaller nocturnal declines in
systolic BP during sleep to be associated with increasedWML. Higher asleep sys-
tolic BP was strongly associated with periventricular hyperintensities (p=0.045).
To clarify the effect of asleep systolic BP on WML volume, we then classified
patients into two systolic BP groups as follows: <125 mmHg (n=47) and ≥125
mmHg (n=37). Baseline characteristics were similar in both groups. However,
WML volume was greater in the group with asleep systolic BP ≥125 mmHg than
that in the <125 mmHg group (9.0±8.4 ml versus 4.1±4.3 ml, p=0.015).
Conclusion: Higher asleep systolic blood pressure levels were observed to con-
tribute greater WML volumes in elderly hypertensive patients. Control of asleep
systolic blood pressure levels may be important to protect WML progression in
elderly hypertensive patients.

P172 | BEDSIDE
Elevated morning blood pressure surge and uric acid: the deadly
combination

O. Turak, B. Afsar, F. Ozcan, U. Canpolat, E. Grbovic, M. Mendi, F. Oksuz,
A. Covic, R. Johnson, M. Kanbay. Turkiye Yuksek Ihtisas Hospital, Cardiology
Clinic, Ankara, Turkey

Elevated serum uric acid (SUA) both predicts and is associated with high blood
pressure. Studies have shown that the early morning blood pressure surge
(MBPS) is a risk factor for cardiovascular events (CVE) but the relationship with
SUA is not well understood.
Methods: 921 hypertensive subjects underwent a 24-hour ambulatory blood
pressure monitoring (ABPM) and were followed 40 months for major CVE.
Results: During this period, 103 (11.2%) events occurred.SUA was correlated
with MBPS (r=0.29, p<0.05), with a significant trend between increasing quar-
tiles of SUA acid level and increasing values of MBPS (p<0.0001). The subjects
were classified in one of the four (SUAl /MBPS groups: High/High (5.54%, 51
subjects), Low/Low (8.58%, 79 subjects), High/Low (31.5%, 286 subjects), or
Low/High (54.8%, 505 subjects). There were very few major CVEs events in the
Low/Low category and in the High/High category although the event percent was
highest in the High/High category, 13 (25.5%), p=0.0028. Patients in the high-
est quartile stratified by elevated MBPS and SUA level had a 3.55 odds of major
CVEs compared to the lowest quartile.
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Table 1. Cox regression of major adverse cardiac event (MACE) on uric acid as a continuous
variable

Variable HR (95% CI) P-value

Age (years) 1.061 (1.041–1.081) <0.0001
Sex (female) 1.342 (0.890–2.024) 0.1602
Diabetes 2.854 (1.874–4.346) <0.0001
Hypertension 0.741 (0.484–1.134) 0.1674
Smoking 1.472 (0.935–2.317) 0.0946
Previous aortic aneurysm 2.765 (1.217–6.281) 0.0151
Previous coronary artery disease 2.004 (1.099–3.656) 0.0234
Peripheral artery disease 1.479 (0.190–11.507) 0.7082
HDL-cholesterol (mg/dL) 0.975 (0.956–0.995) 0.0135
LDL-cholesterol (mg/dL) 1.008 (1.002–1.014) 0.0065
Triglycerides (mg/dL) 0.999 (0.996–1.002) 0.4455
Morning BP surge 1.059 (1.035–1.083) <0.0001
Systolic BP (mm Hg) 1.020 (1.000–1.039) 0.0474
Uric acid 1.425 (1.184–1.715) 0.0002

Conclusion: SUA is associated with the early MBPS and with development of
new CVE.

P173 | BEDSIDE
Arterial stiffness and left ventricular diastolic function in white-coat
and masked hypertension

W. Wojciechowska, K. Stolarz-Skrzypek, A. Olszanecka, K. Kawecka-Jaszcz,
D. Czarnecka. Jagiellonian University, I Department of Cardiology Interventional
Electrocardiology and Hypertension, Medical College, Krakow, Poland

Purpose: Ambulatory blood pressure monitoring (ABPM) allows to diagnose
masked (MH) and white-coat hypertension (WCH) among patients referred to hy-
pertensive units. The study was aimed to compare arterial stiffness and echocar-
diographic parameters in subjects from general population with newly diagnosed
MH or WCH.
Methods: We recruited 138 (mean age, 39.3 years; none on antihypertensive
treatment; 48% women) members from randomly selected families. SpaceLab
90207 monitors were programmed to obtain BP readings every 15 min. during
daytime and every 30 min. at night. Peripheral and central pulse pressure (pPP;
cPP) and augmentation index (pAI; cAI) were evaluated by means of an oscil-
lometric sphygmomanometer and pulse wave analysis (SphygmoCor software).
Relative wall thickness (RWT), left atrial (LA) diameter, ascending aorta (AO) di-
ameter and ratio of early and late diastolic peak of transmitral flow velocities (E/A)
were assessed by echocardiography (VIVID 7).
Results: In the study group, there were 80 (58%) sustained normotensives (NT),
13 (9.5%) sustained hypertensives (HT), 10 (7.2%) with MH and 35 (25.3%) with
WCH. We detected between-group differences in pPP, cPP, LA, E/A and AO
(p<0.001), while pAI, cAI or RWT did not differ (p>0.09). In post-hoc analysis
with Bonferroni correction WCH subjects had significantly higher pAI and cAI,
lower E/A and larger LA or AO diameter (p<0.03) in comparison to normoten-
sives. MH participants as compared to NT subjects had similar pAI, cAI, LA and
RWT (p>0.1) whereas higher pPP, cPP and E/A (p<0.02) and lower AO diameter
(0.009). Only pPP and cPP were independently predicted by office SBP along
with age and gender in WCH but not in MH.
Conclusions: White-coat hypertensives display more pronounced arterial and
heart involvement than normotensive participants. The study demonstrates a high
prevalence in general population of special conditions like masked and white-coat
hypertension that deserve special attention of physicians.

P174 | BEDSIDE
Impact of gender on the association of epicardial fat thickness and
circadian blood pressure variability in patients with essential
hypertension

J.H. Heo, K.I. Cho, S.H.I.M. Ik, H.S. Kim, J.W. Lee, T.J. Cha. Kosin University
School of Medicine, Department of Internal Medicine, Division of Cardiology,
Busan, Korea, Republic of

Background: Epicardial fat thickness (EFT), an indicator of visceral obesity is an
emerging cardiometabolic risk factor, and patients with obesity have an increased
prevalence of the non-dipper blood pressure (BP) pattern. This study aimed to
investigate the effects of gender on the association between EFT and circadian
BP changes in patients with recently diagnosed essential hypertension (EH).
Methods: A total of 441 patients with EH (Male/female: 236/205 and mean age:
50.7±13.8) and 83 control patients (normotensive normal weight, female/male:
41/42) underwent office BP measurements, 24-h ambulatory BP monitoring, lab-
oratory measurements for cardiovascular risk factors and echocardiography. True
EH was defined with ambulatory diagnosis, and obesity was defined when the
body mass index was more than 25 kg/m2. EFT was averaged from the paraster-
nal long axis and parasternal short axis echocardiographic images.
Results: Obese EH patients showed increased circadian BP profile with BP vari-
ability, increased wall thickness and LV mass compared to the non obese EH and
controls (all p’s<0.05) without gender difference. Interestingly, EFT was thicker in
female than male patients (7.0±2.5 vs. 5.9±2.2 mm, p<0.001), and highest in the
obese female EH group (7.5±2.6 mm) than in the control (6.4±2.8 mm) and non
obese EH group (6.7±2.8 mm) among women, whereas EFT was not changed
among the males (5.9±1.9 vs. 6.0±2.7 vs. 5.9±2.4 mm, p=0.937). Multivariate

logistic regression analysis demonstrated that the 24 mean BP variability was
associated with EFT (standardized β coefficient = 0.16, p=016) and BMI (stan-
dardized β coefficient=0.19, p=006) in female patients, but not in male.
Conclusion: The relationship of circadian BP variability, obesity and EFT was
affected by gender in different manners. EFT may be a valuable parameter in the
evaluation of BP severity and obesity in women than in men.

INFLAMMATION: BRINGING LIGHT INTO THE BLACK BOX
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Differences in morphological characteristics and macrophages
infiltration account for the differential responses of distinct adipose
tissue depots to systemic inflammation in IHD patients

A. Antonopoulos1, P. Coutinho1, C. Psarros2, M. Margaritis1, J. Digby1,
M. Petrou3, R. De Silva3, R. Sayeed3, K.M. Channon1, C. Antoniades1.
1University of Oxford, Division of Cardiovascular Medicine, Radcliffe Department
of Medicine, Oxford, United Kingdom; 2University of Athens, Department of
Experimental Physiology, Athens, Greece; 3John Radcliffe Hospital, Department
of Cardiothoracic Surgery, Oxford, United Kingdom

Background: Pro-inflammatory cytokines suppresses adiponectin (AdN) expres-
sion in cultured adipocytes; however it is unclear how systemic inflammation af-
fects AdN biosynthesis in human adipose tissue (AT). We explored the effects
of inflammation on AdN biosynthesis from distinct AT depots of patients with is-
chaemic heart disease (IHD).
Methods: In Study 1, blood, femoral (FemAT), subcutaneous (ScAT) and thoracic
(ThAT) AT samples were collected from 258 patients undergoing coronary-artery
bypass grafting (CABG). AT samples were used for gene expression studies and
immunohistochemistry to determine macrophages infiltration (CD68+ cells) and
average adipocyte size. In Study 2, FemAT, ScAT and ThAT from 13 CABG pa-
tients was incubated ex-vivo +/− interleukin-6 (IL-6 25ng/mL) & tumor necrosis
factor-alpha (TNFa, 4ng/mL) for 24h and changes in AdN gene expression and
release were determined.
Results: In Study 1, PPAR-γ expression was strongly associated with ADIPOQ
expression in FemAT (r=0.604, p<0.0001) ThAT (r=0.233, p=0.001) and ScAT
(r=0.339, p<0.0001). Higher circulating IL-6 levels were associated with lower
PPAR-γ (A) and ADIPOQ gene (B) expression in FemAT but not in ScAT or ThAT
(not shown). Incubation of AT with IL-6+TNFa reduced PPAR-γ (C) and ADIPOQ
(D) gene expression in FemAT only. FemAT had the largest adipocytes (E) and
the lowest infiltration of macrophages (F).

Conclusions: Human AT depots with low levels of endogenous inflammation,
such as FemAT, are more susceptible to the effects of systemic inflammation on
PPAR-γ signalling and AdN gene expression and release. These findings provide
new insights into the complex mechanisms regulating AdN biosynthesis in IHD
patients.

P176 | BENCH
Interleukin-10 treatment attenuates sinus node dysfunction and
vulnerability to atrial fibrillation caused by streptozotocin-induced
hyperglycemia

H. Kondo, S. Saito, A. Fukui, T. Shinohara, Y. Teshima, N. Takahashi. Oita
University, Cardiology and Clinical Examination, Yufu, Japan

Purpose: Mechanisms underlying hyperglycemia-induced sinus node dysfunc-
tion (SND) and enhanced vulnerability to atrial fibrillation (AF) remain unclear.
We aimed to test the hypotheses whether systemic interleukin-10 (IL-10) admin-
istration would attenuate SND and vulnerability to AF observed in streptozotocin
(STZ)-induced diabetic mice.
Methods: Six-week old CL57/B6 (WT) mice were divided into control group, STZ
injection group (WT-STZ mice) and STZ injection with systemic administration
of IL-10 group. IL-10 knockout (IL-10KO) mice were similarly treated. By using
cultured atrial fibroblasts and myocytes, the effects of IL-10 against high-glucose-
conditioned medium-induced changes of these cell signalings were also evalu-
ated.
Results: We observed followings. 1) STZ-induced hyperglycemia for eight weeks
depressed serum levels of IL-10 in WT mice (p<0.01). 2) STZ-induced hyper-
glycemia significantly reduced resting heart rate (HR) in WT and IL-10KO mice
(p<0.05 and p<0.001, respectively). In isolated perfused heart experiments,
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corrected-sinus node recovery time (CSNRT) was prolonged in WT-STZ mice
and IL-10KO mice treated with STZ injection (IL-10KO-STZ mice) compared to
corresponding control mice (p<0.01 and p<0.001, respectively). Furthermore,
programmed atrial extrastimuli induced AF more frequently in WT-STZ and IL-
10KO-STZ mice than in corresponding control mice (43% vs. 0% and 86% vs.
14%, respectively, p<0.05 and p<0.01, respectively). 3) IL-10 administration sig-
nificantly attenuated both prolongation of CSNRT and AF inducibility in WT-STZ
and IL-10KO-STZ mice. 4) The atrial fibrosis in WT-STZ and IL-10KO-STZ mice
was greater than that in corresponding control mice (p<0.05 and p<0.01, re-
spectively). 5) Immunohistochemical staining demonstrated that hyperpolariza-
tion activated cyclic nucleotide-gated potassium channel 4 expression in sino-
atrial node was depressed in WT-STZ and IL-10KO-STZ mice compared to cor-
responding control mice. 6) In cultured atrial fibroblasts and myocytes, high-
glucose-conditioned medium increased TGF-β1 protein expression and apoptotic
cells (P<0.05). However, administration of IL-10 attenuated the TGF-β1 overex-
pression and the enhanced apoptosis (P<0.05).
Conclusions: Our results suggest that the decrease or deletion of IL-10 plays an
important role in the development of hyperglycemia-induced SND and enhanced
vulnerability to AF in STZ-induced diabetic mice. The results also suggest IL-10
administration could be a novel therapeutic strategy to prevent those electrophys-
iological pathology caused by hyperglycemia.

P177 | BENCH
Blocking CD44 attenuates atrial fibrillation and fibrosis via the STAT3
pathway

S.H. Chang1, Y.H. Yeh1, J.L. Lee2, C.T. Kou1, W.J. Chen1. 1Chang Gung
Memorial Hospital Tapei, Cardiology, Taipei, Taiwan; 2National Tsing Hua
University, Hsinchu, Taiwan

Purpose: Atrial fibrillation (AF) has been associated with atrial fibrosis. Inhibition
of atrial fibrosis has been recognized as a plausible approach for AF preven-
tion and therapy. This study is designed to evaluate the potential role of blocking
CD44, a membrane protein known to control fibrosis, in suppressing AF and atrial
fibrosis either in vitro or in transforming growth factor-β (TGF-β, a key mediator of
atrial fibrosis) transgenic mice.
Methods: TGF-β transgenic mice were treated with anti-CD44 monoclonal anti-
body (mAb) or control IgG (300mcg/week) for 8 weeks. Mice were then paced to
analyze AF inducibility. Atria were harvested to assess fibrosis and the expression
of CD44, STAT3, and matrix protein (collagen). Cultured rat atrial and ventricular
fibroblasts were used to evaluate the in vitro relevance of in vivo findings.
Results: Anti-CD44 mAb-treated TGF-β transgenic mice had fewer collagen de-
position, STAT3 phosphorylation, and nuclear translocation in their atria than IgG-
treated control mice. Programmed stimulation triggered more sustained AF in
control IgG-treated group (n=5/6) than in anti-CD44 mAb-treated mice (n=1/6)
(P<0.01). In vitro, atrial fibroblasts exhibited a stronger response to TGF-β in
CD44 expression and STAT3 phosphorylation than ventricular fibroblasts. Treat-
ment of atrial fibroblasts with anti-CD44 mAb and mutated CD44 plasmids
blocked TGF-β-induced collagen expression, STAT3 phosphorylation, and nuclear
translocation. Furthermore, transfection of dominant negative STAT3 plasmid in
atrial fibroblasts attenuated TGF-β-stimulated collagen expression.

The effect of CD44 mAb treatment.

Conclusions: CD44/STAT3-dependent pathway plays a crucial role in the patho-
genesis of atrial fibrosis and AF. Blocking CD44-dependent signaling may be a
feasible way for AF prevention or management.

P178 | BENCH
Secreted phospholipase A2-IIA increases ROS accumulation and lysyl
oxidase expression via EGFR transactivation in cardiac fibroblast:
a novel target in myocarditis

R. Martin1, C. Cordova2, B. Gutierrez2, M. Hernandez2, V. Cachofeiro3, J.A. San
Roman1, M.L. Nieto Callejo2. 1University Hospital of Vallodolid, ICICOR,
Valladolid, Spain; 2Institute of Biology & Molecular Genetics, CSIC University of
Valladolid, Valladolid, Spain; 3Complutense University of Madrid, Department of
Physiology, Madrid, Spain

Purpose: Myocarditis is an inflammatory disease of the myocardium, and in
some patients it progresses to dilated cardiomyopathy (DCM). Myocardial fibrosis
and increased oxidative stress are pathogenic factors associated with these pro-
cesses. Lysyl oxidase (LOX) is an enzyme that promotes cross-linking of collagen
fibers, and increased expression of LOX is linked with fibrosis and cardiac dys-
function. Thus, LOX upregulation has been found in human DMC hearts. The
proinflammatory protein secreted phospholipase A2-IIA (sPLA2-IIA) has been

shown to play an important role in the pathophysiology of inflammatory diseases,
including cardiovascular diseases. Even though sPLA2-IIA has been found up-
regulated in some cardiac disorders, its role in myocardial dysfunction still re-
mains unclear. Thus, this study aims to clarify the role of sPLA2-IIA in the patho-
genesis of myocarditis, as well as to identify the signal transduction steps in-
volved.
Methods and results: Experimental autoimmune myocarditis (EAM) was in-
duced in BALB/c mice with a myocardiogenic peptide and sPLA2-IIA levels, ox-
idative stress and fibrosis were evaluated at days 21 and 65 post-induction. Histo-
logical analysis of hearts showed presence of fibrosis (Masson’s trichrome stain)
and elevated superoxide production (DHE stain) in EAM mice whereas these
effects were not detectable in cardiac tissue from healthy mice. sPLA2-IIA lev-
els in serum and cardiac tissue, measured with a commercial ELISA, were also
higher in EAM mice than in healthy controls. In vitro studies in adult rat cardiac
fibroblasts (CFs) demonstrated that sPLA2-IIA promoted ROS accumulation and
proliferation of cardiac cells in a dose dependent manner. Moreover, sPLA2-IIA
treatment also up-regulated LOX protein expression in CFs. Molecular studies
demonstrated that sPLA2-IIA induced EGFR phosphorylation and shedding of
the membrane-anchored heparin-binding EGF-like growth factor (pro-HB-EGF)
ectodomain, as well as a rapid phosphorylation of the classical survival proteins
ERK, AKT, P70S6K. We further demonstrated that the biological activities and
signaling induced by sPLA2-IIA were abrogated in the presence of an EGFR in-
hibitor (AG1478), a matrix metalloproteinase inhibitor (GM6001), an ADAM in-
hibitor (TAPI-1) and a HB-EGF neutralizing antibody.
Conclusions: Altogether, these results (i) highlight sPLA2-IIA as a mediator in
the development cardiac dysfunction through its ability to induce CFs proliferation,
ROS accumulation and LOX protein expression, and (ii) point to EGFR transac-
tivation and HB-EGF release as a key mechanism that may underlie sPLA2-II
biological actions.

P179 | BENCH
IL-6-induced hyaluronan synthesis post acute myocardial infarction
supports recruitment of inflammatory cells to the infarcted
myocardium

J. Mueller1, M. Grandoch1, K. Feldmann1, S. Gorressen2, I. Kretschmer1,
M. Kelm2, J.W. Fischer1. 1Universitaetsklinikum Duesseldorf, Institut fuer
Pharmakologie und klinische Pharmakologie, Duesseldorf, Germany;
2Universitaetsklinikum Duesseldorf, Klinik fuer Kardiologie, Pneumologie und
Angiologie, Duesseldorf, Germany

Interleukin-6 (IL-6) is thought to play an important role in the inflammatory phase
after acute myocardial infarction (AMI). We previously showed that IL-6 induces
expression of the hyaluronan synthases (HAS) in the early phase after AMI and
leads to increased hyaluronan (HA) in the infarcted heart of C57BL/6J mice. The
role of HA in the early phases after AMI is so far unkown, therefore the aim of
the present study was to unravel the effects of increased HA synthesis in cardiac
fibroblasts (CF) and the infarcted heart.
CF for in vitro experiments were isolated from male C57BL/6J wildtype (WT) or
CD44−/− mice and treated with IL-6 and the soluble IL-6 receptor (sIL-6R; trans-
signaling).
The immunomodulatory properties of CF were addressed by multiplex analysis
of supernatants of IL-6 stimulated WT CF (24 h) showing increased secretion
of MCP1 (2.09±0.22 fold of control, n=3, p<0.05), CXCL1 (7.72±1.36 fold of
control, n=3, p<0.05) and CSF3 (4.61±0.96 fold of control, n=3, p<0.05). Addi-
tionally, trends toward induction of TNFα, CCL5, CSF2, IL-13 und IL-11 were ob-
served. Subsequently the induction of these cytokines by IL-6 trans-signaling was
analyzed on mRNA expression, and significant induction of Mcp1, Cxcl1, Ccl5,
Csf3, Tnfα and Csf2 was observed after 6 or 9 h in WT CF. To investigate whether
this induction of cytokines is dependent on HA signalling CF were isolated from
mice lacking CD44, the main receptor for HA. Indeed, the IL-6 mediated upreg-
ulation of Csf3 (WT 5.07±0.95 vs. CD44−/− 1.48±0.21, n=5-9, p<0.05), Tnfα
(WT 3.74±0.36 vs. CD44−/− 2.44±0.25, n=5-8, p<0.05), Ccl5 (WT 3.33±0.83 vs.
CD44−/− 2.21±0.46, n=5-9) and Mcp1 (WT 1.95±0.29 vs. CD44−/− 1.32±0.16,
n=5-7) was blunted in CD44−/− fibroblasts.
For in vivo analysis C57BL/6J mice were treated with 4-methylumbelliferone, a
HAS inhibitor, or vehicle and underwent a permanent occlusion of the left an-
terior descending artery. 4-MU treatment diminished HA accumulation and de-
creased Ccl5- and Mcp1 expression post AMI significantly. Furthermore, reduced
macrophage (area fraction: con 7.68±1.8 vs. 4-MU 2.73±0.87, n=3-4, p<0.05)
and neutrophil infiltration (cells: con 425.8±66.58 vs. 4-MU 209.2±55.38, n=3-4,
p<0.05) in the infarcted myocardium was detected in 4-MU treated mice 72 h post
AMI.
In conclusions IL-6 trans-signaling transiently induces the synthesis of an early
provisional HA-matrix after AMI. Thereby, HA/CD44 signaling fine tunes the im-
mune response to AMI by controlling the release of cytokines and chemokines
from cardiac fibroblasts which are necessary for the recruitment of neutrophils
and macrophages.
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Tenascin-C promotes inflammatory response and aggravates left
ventricular remodeling after myocardial infarction in mice

T. Kimura1, A. Sato1, Z. Wang1, S. Sakai1, K. Tajiri1, M. Hiroe2, K. Imanaka3,
T. Yoshida3, K. Aonuma1. 1University of Tsukuba, Tsukuba, Japan; 2National
Center for Global Health and Medicine, Tokyo, Japan; 3Mie University, Tsu,
Japan

Background: Tenascin-C (TN-C), an extracellular matrix glycoprotein, is tran-
siently appeared in myocardial tissue after acute myocardial infarction (AMI). Be-
cause the AMI patients with higher serum TN-C levels at the acute phase have
worse long-term prognosis, TN-C is suspected to play important roles during the
development of ventricular remodeling. However, the biological function of TN-C
in ventricular remodeling after myocardial infarction (MI) was not fully understood.
Therefore, we investigated the role of TN-C during an acute inflammatory re-
sponse after MI and subsequent ventricular remodeling during the chronic phase.
Methods: The 8 to 10 weeks old male wild type (WT) and TN-C knock-out (KO)
mice were divided into 4 groups of WT+Sham, KO+Sham, WT+MI and KO+MI.
Echocardiographic evaluation were performed 4, 8 and 12 weeks after the opera-
tion, and then, mice were sacrificed for histological analysis. And, heart samples
were taken on day 3, 5 and 7 after the operation for biochemical analysis to ex-
amine the acute inflammatory response after MI.
Results: During the chronic phase, 12 weeks after MI, the survival rate of both
WT+MI (48.3%, 14 out of 29 mice) and KO+MI (55.6%, 15 out of 27 mice) groups
had no significant difference. But Echocardiographic measurements showed the
suppression of cardiac dilatation and the preservation of left ventricular (LV)
systolic function in TN-C KO+MI group compared with WT+MI group (LV di-
astolic diameter: 5.45±0.57 mm, 5.93±0.47 mm; P<0.01, LV ejection fraction:
19.02±6.31%, 10.63±4.43%; p<0.001). The histological analysis showed that
the interstitial fibrosis at border area, between infarct and intact area, was signif-
icantly decreased in the KO+MI group compared with WT+MI group (P<0.001).
During the acute phase, Fluorescence activated cell sorting (FACS) analysis re-
vealed that the diminished recruitment of CD45+, F4/80+, CD206-; inflammatory
M1 macrophages and the enhanced infiltration of CD45+, F4/80+, CD206+; anti-
inflammatory M2 macrophages in the infarct myocardium of KO+MI group com-
pared with WT+MI group on day 7 after MI and RT-PCR analysis showed that
the expression of IL-10, an anti-inflammatory cytokine, was significantly higher in
KO+MI group than WT+MI group.
Conclusion: TN-C aggravates the left ventricular remodeling after MI partly
through the promotion of inflammatory response via the regulation of macrophage
subsets during the acute phase.

P181 | BENCH
Influencing acute inflammatory response leads to decreased
calcification of subcutaneously implanted decellularized porcine
aortas in mice

C. Tepekoylu1, S. Blunder2, D. Lobenwein1, R. Kozaryn1, E. Pechriggl3,
M. Blumer3, M. Bitsche3, H. Fritsch3, M. Grimm1, J. Holfeld1. 1Innsbruck
Medical University, Dept. of Cardiac Surgery, Innsbruck, 2Innsbruck Medical
University, Dept. of Dermatology and Venerology, Innsbruck, 3Innsbruck Medical
University, Dept. of Anatomy, Innsbruck, Austria

Purpose: Chronic inflammatory processes lead to progressive tissue deterio-
ration of biological heart valve prostheses thereby limiting graft survival. Shock
waves were shown to modulate inflammation via Toll-like receptor 3. We hypothe-
sized that shock wave therapy directly after graft implantation leads to enhanced
graft survival via the modulation of acute inflammatory response.
Methods: Pieces of ascending aorta were harvested from pigs and decellularized
using sodium-deoxycholate and sodium-dodecyl-sulfate. 0,5cmx0,5cm pieces
were implanted subcutaneously into 10-12 week-old C57BL/6 mice (n=6 per
group). Treatment group (SWT) received shock wave treatment (250 impulses at
0,1mJ/mm2, 5Hz) for modulation of inflammatory response directly after implan-
tation, control animals received sham treatment (CTR). Grafts were harvested
72h and 4 weeks after implantation and analyzed for inflammatory cytokines,
macrophage infiltration, tartrate-resistant acid phosphatase (TRAP) positive cells
and calcification. In addition,transmission electron microscopy was performed.
Results: RT-PCR showed increased mRNA levels of proinflammatory TGF-
ß (CTR 0,01103±0,002020 vs. SWT 0,8615±0,2566; p=0,0078) and TNF-a
(CTR 0,5150±0,02778 vs. SWT 1,370±0,4197; p=0,05) in the treatment group,
whereas anti-inflammatory IL-10 was decreased (CTR 0,0002669±3,248e-005
vs. SWT, p<0,0001). Enhanced repopulation with recipient cells could be ob-
served after SWT (CTR 15,65±1,697 vs. SWT 28,28±4,933, p=0,02). F4/80 im-
munofluorescence staining revealed higher numbers of macrophage infiltration
in treated animals (CTR 42,53±4,162 vs. SWT 67,72±2,768; p<0,001). TRAP
staining showed enhanced recruitment of osteoclastic cells after treatment (CTR
67,60±14,14 vs. SWT 154,6±29,87; p=0,03) located in close proximity to cal-
cified tissue. Consequently, SWT resulted in decreased areas of calcification in
treated animals (CTR1098,8±142,5 vs. SWT 236,4±65,4; p<0,001).
Conclusions: Shock wave therapy reduces calcification of bioprosthetic grafts
via the modulation of inflammatory response. Influencing acute inflammation may
develop an important adjunct to biological heart valve replacement.

NEW ASPECTS OF PROGNOSIS IN HEART FAILURE
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Prognostic value of echo-derived peak cardiac power output-to-left
ventricular mass compared to cardiopulmonary exercise testing in
patients with chronic stable systolic heart failure

F.L. Dini, G.E. Mandoli, G. Guarini, M.C. Scali, A. Huqi, F. Massaro, L. Malagrino’,
B. Vagaggini, V. Di Bello, M. Marzilli. Azienda Ospedaliero - Universitaria Pisana,
Pisa, Italy

Background: Peak cardiac power output (CPO) at exercise echocardiography
showed to be closely related to peak VO2 at cardiopulmonary exercise testing
(CPET). To gain further perspective in the evaluation of left ventricular (LV) effi-
ciency, the peak CPO-to-LV mass (CPOM), a measure of the rate at which cardiac
work is delivered with respect to the potential energy stored in LV mass, was re-
cently introduced.
Aim: To compare the value of peak CPOM with CPET variables in the prognostic
stratification of patients with chronic stable heart failure (HF) due to LV dysfunc-
tion.
Materials and methods: 106 patients with chronic stable HF (mean LV EF%
0.31) underwent CPET and exercise echocardiography. The two tests were per-
formed within 7 days according to standard symptom-limited exercise protocols.
CPOM was calculated as the product of a constant (K=2.22×10-1) with cardiac
output (CO) and the mean arterial pressure (MAP) divided by LV mass (M) to
convert the units to watts/100 g: CPO = K × CO (l/min) × MAP (mmHg) × M-1

(g). Patients were followed-up for the composite end point of all-cause mortality
or hospitalization for HF.
Results: There were 13 deaths and 16 hospitalization for worsening HF dur-
ing a mean follow-up of 722 days. At ROC analyses, the areas under the
curve for the composite end point were greater for peak CPOM (AUC=0.84) and
VE/VCO2 (AUC=0.80), followed by CPO (AUC=0.77), VO2 (AUC =0.75) and LV
EF (AUC=0.73). At the multivariate logistic regression analysis, peak CPOM was
the most powerful predictor of outcome (p<0.0001). The Kaplan-Meier analysis
revealed that survival free from HF-hospitalization at 24 months was 83% in pa-
tients with a peak CPOM >0.63 watts/100 g, while it was 47% in those with a
CPOM ≤0.63 watts/100 g (p<0.0001, logrank: 25.2).
Conclusion: The assessment of LV efficiency by the echo-derived peak CPOM
can provide additional insights in the prognostic stratification of patients with HF.

P183 | BEDSIDE
Peak cardiac power output-to-left ventricular mass during dobutamine
echocardiography for risk stratification of patients with advanced
heart failure

F.L. Dini1, S. Sorbo1, D. Morrone1, G. Guarini1, M.C. Scali1, M. Marzilli1,
L. Cortigiani2. 1Azienda Ospedaliero - Universitaria Pisana, Pisa, Italy; 2Campo
di Marte Hospital, Lucca, Italy

Background: Ejection fraction (EF) is a widely validated prognostic tool. How-
ever, prognostic capacity of EF is less evident in patients with advanced heart
failure (HF) where worsening symptoms may occur with little or no change in
baseline EF. Cardiac power output (CPO) is a useful measure of LV function that
can be obtained during exercise or dobutamine stress echocardiography. Peak
CPO-to-LV mass (CPOM), that reflects the rate at which cardiac work is deliv-
ered with respect to the potential energy stored in LV mass, has been recently
introduced as a measure of myocardial efficiency.
Aim: The present study was designed to assess the prognostic capacity and
determine threshold value of peak CPOM during dobutamine stress echocardio-
graphy in patients with advanced HF.
Methods: 111 patients with advanced HF (95 males, mean age 68±10, mean EF
35±7) and negative dobutamine stress test were enrolled. CPOM was calculated
as the product of a constant (K=2.22×10-1) with cardiac output (CO) and the
mean arterial pressure (MAP) divided by LV mass (M) to convert the units to
W/100 g: CPO = K × CO (l/min) × MAP (mmHg) × M-1 (g). The endpoint was
all-cause mortality.
Results: Peak CPOM was 0.70±0.30 W/100 g. During a mean follow up of 35
months there were 29 deaths. At univariate Cox regression analysis age, male
sex, peak EF and peak COPM were significant predictors of the adverse event.
At multivariate analysis, only age (95% CI 1.04 to 1.14; p=0.004) and a peak
COPM <0.50 W/100 g (p=0.01) identified those advanced HF patients with the
worst prognosis. Kaplan-Meier survival curve showed a significant worse survival
in patients with peak COPM <0.50 W/100 g with respect to those with a COPM
≥0.50 W/100 (logrank 20.4; p<0.0001).
Conclusion: Peak COPM is useful in the risk stratification of patients with ad-
vanced HF, with values <0.50W/100 g suggestive of worse prognosis.
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Left ventricular long-axis performance during exercise is an important
prognosticator in patients with heart failure and normal ejection
fraction

J. Wang1, F. Fang1, G.W.K. Yip2, J.E. Sanderson1, W. Feng1, P.W. Lee1,
C.M. Yu1, Y.-Y. Lam1. 1IVM; LiHS; S.H. Ho CDSC & Div of Cardiology, Dept of
M&T, PWH, CUHK, Hong Kong, Hong Kong SAR, People’s Republic of China;
2Cardiac Medicine Unit, Grantham Hospital, Hong Kong, Hong Kong SAR,
People’s Republic of China

Purpose: We aimed at evaluating the prognostic value of echocardiographic pa-
rameters during exercise in patients with heart failure and normal ejection fraction
(HFNEF).
Methods: A consecutive of 80 HFNEF patients (aged 66±8 years; 64% male)
received echocardiography (Vivid7, GE Healthcare) examination with symptom-
limited exercise testing on a semi-recumbent and tilting bicycle Ergometer (Lode
BV, Netherlands). The exercise images for two-dimensional (2D) speckle tracking
were acquired with heart rate of 90-100bpm, while tissue Doppler (TD) images
were stored with attainment of >85% of age-predicted maximal heart rate. All
patients were followed for 3 years after stress echocardiography for heart failure
hospitalization or all-cause mortality.
Results: During the follow-up, 43 (54%) patients reached the combined end
points: 5 (6%) patients died, and another 38 (48%) patients experienced HF hos-
pitalizations. Univariate predictors were: lower maximal heart rate, increased left
ventricular stroke volume index (LVSI), elevated E/e’ ratio, reduced TD Sm and
Em, and impaired 2D global longitudinal strain (GLS) during exercise. Only im-
paired 2D GLS (hazard ratio [HR] 0.78, 95% confidence interval [CI] 0.65 to 0.94)
remained independent after multivariate analysis (p=0.008).

Conclusion: More than half of HFNEF patients died or hospitalized for HF at 3-
year follow-up and this was significantly related to impaired LV long axis function
during exercise.

P185 | BEDSIDE
Preservation of contractile reserve of the left ventricular free wall as
one of the main predictors for response to cardiac resynchronization
therapy

M. Zlobina, A. Sokolov, D. Lebedev, S. Popov. FSBI Research Institute of
Cardiology SB RAMS, Tomsk, Russian Federation

Purpose: To evaluate the role of contractile reserve of the left ventricular free wall
for the selection of candidates for cardiac resynchronization therapy (CRT).
Methods: A total of 46 patients with NYHA functional class III heart failure (HF)
were included in the study; mean age was 51±12 years; 75% were men. Di-
lated cardiomyopathy (DCM) group included 24 patients; ischemic cardiomyopa-
thy (ICM) groups included 22 patients. All patients had indications for CRT. All
patients received cardiac ventriculography. Efficacy of CRT was evaluated 7 days
and 12 months after beginning of treatment. Echocardiographic study was per-
formed by using EnVisor cv HDI (Philips). All measurements were taken accord-
ing to ASE recommendations. Local contractile reserve was studied by assessing
dynamics of systolic myocardial velocity (Sm) by the method of spectral tissue
Doppler (TDI) at rest and at the peak of anti-orthostatic stress test (AOST). De-
crease in end systolic volume by ≥15% six months after CRT compared with
corresponding value before treatment was considered a criterion of reverse re-
modeling. Six-minute walk test was used to determine exercise tolerance before
and after CRT.
Results: Initially, DCM and ICM groups did not significantly differ. Data showed
that 63% of patients clinically responded to CRT six months after beginning of
treatment. The highest rate of non-responders was found in ICM group. More than
10%-increase in Sm of LV free wall according to TDI data during AOST compared
with baseline values was indicative of the preservation of contractile reserve. Ac-
cording to the results of the postural test, 30 individuals (65%) with preserved
contractile reserve were included in group A; 35% of patients lacked contractile re-
serve and comprised group B. In group B, AOST data showed an increase in end
diastolic pressure suggesting an increase of LV wall stiffness in these patients; mi-
tral regurgitation increased from 1.8±0.6 to 2.4±0.68 (p=0.002). The ROC analy-
sis showed that, contractile reserve preservation at the peak of postural test (AUC
0.89; CI 0.77–0.99; p=0.001), verified with AOST, and dyssynchrony (AUC 0.83;
CI 0.71–0.95; p=0.001) strongly predicted the response to CRT. Preservation of
contractile reserve was an independent predictor of response to CRT with sensi-
tivity of 93% and specificity of 83%.

Conclusions: Combined approach with the use of such predictors of response
to CRT as intra- and interventricular dyssynchrony and the presence of contrac-
tile reserve may contribute to the correct identification of CRT candidates and
decrease of non-responder rate.

P186 | BEDSIDE
Global longitudinal strain before cardiac resynchronization therapy
predicts mortality in heart failure patients

N.E. Hasselberg1, K.H. Haugaa1, A. Brunet Bernard2, E. Kongsgaard1,
E. Donal2, T. Edvardsen1. 1Oslo University Hospital, Rikshospitalet, Department
of Cardiology, Oslo, Norway; 2University Hospital of Rennes, Department of
Cardiology and Vascular Disease / CIC-IT 804, Rennes, France

Purpose: Cardiac resynchronization therapy (CRT) improves mortality in heart
failure (HF) patients with wide QRS. Strain by speckle tracking echocardiogra-
phy (STE) quantifies myocardial function and predicts prognosis. We aimed to
prospectively explore the ability of different echocardiographic measures before
CRT implantation to predict mortality in HF patients with CRT.
Methods: Echocardiography (2D) was performed before and 6 months after CRT
implantation in HF patients fulfilling CRT indications. Left ventricular (LV) function
was assessed as ejection fraction (EF), global longitudinal (GLS) and global cir-
cumferential (GCS) strain from 16 LV segments by STE. Response to CRT was
defined as decline in end systolic volume ≥15% at 6 months. Our composite end-
point was defined as death, heart transplantation or left ventricular assist device
(LVAD) during 2 years from CRT implantation.
Results: We included 113 HF patients (64±9 years, 24% women, NYHA class
2.8±0.4, 43% ischemic cardiomyopathy). Eleven (10%) endpoints occurred (7
deaths, 2 transplantations, 2 LVADs). Worse GLS before CRT was a marker of
endpoint (-5.6±3.3% vs. -8.8±3.8%, p=0.009), while EF (22±7% vs. 28±9%,
p=0.05) and GCS (-9.7±2.9% vs.-11.2±3.0%, p=0.12) were not. GLS before
CRT predicted endpoint independently of CRT response (HR 1.21 (1.01-1.45),
p=0.04). GLS worse than -8.0% optimally predicted unfavourable outcome (log
rank p=0.004) (Fig. 1).

Figure 1. GLS and survival in CRT patients

Conclusions: Myocardial function by GLS before CRT predicted death, heart
transplantation or LVAD 2 years after CRT in HF patients, independently of CRT
response. EF and circumferential function were not markers of fatal outcome.
Longitudinal myocardial function before CRT may have the greatest impact on
outcome in CRT patients.

P187 | BEDSIDE
Contributions of dyssynchrony and regional function to impaired
myocardial mechanics after right ventricular pacing

M. Saito1, K. Negishi1, G. Kaye2, T. Marwick1. 1Menzies Research Institute,
Hobart, Australia; 2Princess Alexandra Hospital, Brisbane, Australia

Background: Right ventricular (RV) pacing is associated with LV dysfunction,
often attributed to inefficient LV dyssynchronous contraction. As the LV apex is
important in LV untwist, we hypothesized that the detrimental effect of RV pacing
may be mediated by apical LV impairment as well as inefficient dyssynchronous
contraction. We sought to investigate the effect of pacing on LV synchrony, effi-
ciency, and regional function, and their association with global LV function.
Methods: We enrolled 148 pts (78 RV apical (RVA) and 70 non-RVA pacing) with
preserved EF and a pacemaker implantation because of atrioventricular block.
Echocardiography was performed at baseline (just after the implantation) and at
2 years. Global longitudinal strain (GLS) was measured using speckle tracking.
We also assessed LV dyssynchrony and discoordination and peak strain at septal
apical segment.
Results: Although GLS reduced in both RVA and non-RVA groups after 2 years,
deterioration in GLS was larger in pts with RVA pacing than that in non-RVA
(10.7±23.6 vs 3.4±23.2%, p=0.05). Septal apical strains were significantly lower
in RVA than those in non-RVA at baseline and 2 years. Similarly, the dyssyn-
chrony parameters were significantly reduced in RVA compared with those in
non-RVA. In a multivariate linear regression analysis, although baseline dyssyn-
chrony and discoordination parameters were not correlated with the change GLS
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in 2 years, septal apical strain, dyssynchrony and discoordination parameters at
2 years were significantly associated with the change (Table).
Conclusion: RVA pacing appears to worsen global myocardial longitudinal defor-
mation more than non-RVA pacing. Not only inefficient dyssynchronous contrac-
tion but also the decrease in septal apical strain appear associated with global LV
impairment.

P188 | BEDSIDE
Electromechanical dyssynchrony and the long-term survival of
outpatients with systolic heart failure. 3 years follow-up

L. Sargento, S. Longo, N. Lousada, R. Palma Dos Reis. Hospital Lisbon North,
Hospital Pulido Valente, Lisbon, Portugal

Aim: To evaluate the role of the left ventricle electromechanical dyssynchrony in
predicting the long-term survival in outpatients with systolic heart failure.
Methods: 142 consecutive outpatients with SHF (LV ejection fraction – 29.8
+8.9%) followed-up in a single heart failure. A complete echocardiographic study
using 2D, Doppler, TDI and myocardial deformation with 2D strain performed. LV
Dyssynchrony: standard deviation of the systolic time-to-peak in 12 LV segments
(LV-SD12) and the difference between the earliest and the latest time-to peak. The
LV-SD12 was categorized according to the quartiles (58.7, 79.8, 122.5). Events:
Cardiovascular death. Follow-up – 3 years. Statistics: Group t-Test, ROC curve
with area under the curve (AUC), Survival curve (KM-Log-Rank test), Univariate
and multivariate Cox regression.
Results: (1) The mortality rate was 35.2%. Death was associated with greater
LV-SD12 (86.9 +40.6 vs 122.2+83.8; p=0.003). (2) The ROC curve for death was
associated with the LV-SD12 (AUC=0.653; 95%CI 0.558-0.748; p=0.003), with the
calculated optimal cut-off of 79.88. (3) Greater the LV-SD12 quartile greater the
mortality rate (22.9-19.4-52.8-45.7%; p=0.005), and lower the survival time (Log-
Rank p=0.003). Cox regression showed that in relation to the 1st quartile, the 3rd
(HR=3.04; 95%CI 1.32-6.96; p=0.007) and the 4th (HR=2.39; 95%CI 1.02-5.6;
p=0.04) quartiles had greater risk of death.

Conclusion: LV dyssynchrony measured by the standard deviation of the sys-
tolic time-to-peak in 12 LV segments is associated with the long-term survival of
outpatients with SHF.
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Results of the MELODY REGISTRY - an international multicenter study
of transcatheter pulmonary valve implantation

J. Nordmeyer1, P. Ewert2, M. Gewillig3, L. Benson4, I. Daehnert5, D. Schranz6,
M. Carminati7, A. Uebing8, O. Kretschmar9, F. Berger1 on behalf of
MELODY Registry investigators. 1German Heart Institute of Berlin, Berlin,
Germany;2German Heart Center of Munich, Munich, Germany; 3University

Hospitals (UZ) Leuven, Leuven, Belgium; 4Hospital for Sick Children, Toronto,
Canada; 5Heart Center of Leipzig, Leipzig, Germany; 6University Hospital
Giessen and Marburg, Giessen, Germany; 7IRCCS Polyclinic San Donato, Milan,
Italy; 8Royal Brompton Hospital, London, United Kingdom; 9Children’s Hospital
Zurich, Zurich, Switzerland

Background: To assess the acute and One-Year clinical outcomes of tran-
scatheter pulmonary valve implantation (TPVI) in a multicenter registry (MELODY
Registry).
Methods: Between 12/2006 and 09/2013, 1,003 patients (mean age: 21.5±11.4
years) underwent TPVI in 40 cardiac centers. Indications for treatment were pre-
dominant stenosis (54%), predominant regurgitation (21%), or combined stenosis
and regurgitation (25%). We retrospectively analyzed procedural details, clinical
and echocardiographic outcome parameters. The primary outcome was freedom
from death / reoperation / reintervention at One-Year (all-cause and TPVI-related);
for this analysis, 694 patients were included who reached One-Year follow-up.
Secondary outcomes included procedural complication rates, rates of endocardi-
tis and stent fractures at One-Year, as well as echocardiographic parameters
of TPV device performance (peak right ventricular outflow tract (RVOT) velocity
and percentage of patients with significant pulmonary regurgitation (PR) of grade
greater than 2).
Results: The invasively measured right ventricular systolic pressure fell from
62±18 mmHg to 43±12 mmHg (p<0.0001) and so did the percentage of pa-
tients with significant PR of grade greater than 2 (pre: 49% to immediate post-
intervention: 1%, p<0.0001). Procedural complications occurred in 2.7% (ma-
jor) and 11.9% (minor) of TPVI procedures, respectively. The One-Year freedom
from the combined endpoint was 92.5% for all-cause events and 94.2% for TPVI-
related events. At One-Year, the rate of endocarditis was 2.7% and the rate of
stent fractures was 11%. There was sustained hemodynamic performance of the
TPVI device at One-Year when compared to immediate post-intervention (peak
RVOT velocity: 2.5±0.7 versus 2.6±0.6 m/s; PR of grade greater than 2: 1% ver-
sus 2%).
Conclusion: The multicenter MELODY Registry represents the largest patient
series after TPVI to date with a follow-up of One-Year and offers the great po-
tential for longer clinical observations of this patient population. The analysis of
the current data confirms the safety and effectiveness of TPVI in clinical practice
utilizing the Melody valve.

208 | SPOTLIGHT
Transapical off-pump neochord implantation procedure for mitral valve
insufficiency

A. Colli1, F. Zucchetta1, E. Manzan1, C. Sarais1, D. Pittarello2, G. Speziali3,
G.I.N.O. Gerosa1. 1University of Padova, Cardiac, Thoracic and Vascular
Sciences, Padua, Italy; 2University of Padova, Institute of Anesthesia, Padua,
Italy; 3NeoChord Inc, Minnetonka, United States of America

Purpose: The off-pump transapical implantation of artificial chordae tendinae is
a recent mitral valve (MV) repair technique inspired by the well known concept
of “respect rather than resect”. The NeoChord technique combines this trend to-
gether with a minimally invasive approach opening a new surgical opportunity in
the MV repair repertoire. The aim of the present study is to present our initial
surgical experience using this procedure.
Methods: We selected 6 female and 7 male patients with a median age of 76
years, who presented severe symptomatic mitral regurgitation. They had a high
risk profile for traditional surgery because of multiple comorbidities such as pre-
vious coronary percutaneous and surgical procedures, chronic obstructive pul-
monary disease, post-actinic pericarditis, chronic renal failure, history of bleed-
ing, liver cirrhosis, stroke and severe peripheral vascular disease. Two patients
presented an anterior leaflet prolapse, meanwhile the others had posterior leaflet
prolapse. Four patients showed moderate left ventricular dilatation and dysfunc-
tion with severe pulmonary hypertension, three patients had extended annular
calcification. These patients were referred to transapical off-pump Neochord im-
plantation using Gore-Tex sutures under real-time 2D/3D transesophageal echo-
cardiography.
Results: An average of 4 neochords were implanted for each patient. The early
postoperative period was free from both surgical and clinical complications, ex-
cept for two patients who developed respiratory complications medically treated.
Discharging echocardiography showed, no residual MR in eight patients, mild MR
in three patients and moderate MR in two patients. The patients with moderate
MR presented a concomitant small grade of prolapse and moderate annular di-
latation. Those results were foreseen in these specific cases, given the anatom-
ical and functional substrate of the MV. Nevertheless, those patients presented
a poor preoperative clinical condition that was extremely challenging for conven-
tional surgery. At discharge all patients presented NYHA class I.
Conclusions: The Neochord procedure proved to be safe and effective in all our
cases. The transapical off-pump Neochord implantation procedure is belived to
be the real minimally invasive procedure to repair the MV insufficiency using a
physiological strategy mimicking conventional surgery. These satisfactory results
raise the prospect of extending this technique in younger patients with lower sur-
gical risk before ventricular remodeling occurs. Further studies are needed to
demonstrate long term durability
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Changes in aortic root motion and distension after personalized
external aortic root support surgery in Marfan syndrome

C. Izgi1, E. Nyktari1, F. Alpendurada1, J. Pepper2, T. Treasure3, R. Mohiaddin2.
1Royal Brompton Hospital, London, 2Royal Brompton Hospital, National Heart
and Lung Institute, Imperial College, London, 3University College London,
Clinical Operational Research Unit, London, United Kingdom

Background: Personalized external aortic root support (PEARS) is an innovative
surgery for stabilizing aortic root size in Marfan patients (1). A model of patients’
aortic root and ascending aorta is created from Cardiac MRI (CMR) to produce a
polymer mesh PEARS for surgical implantation (figure). Systolic downward mo-
tion of the aortic root increases aortic wall stress, increasing the risk for aortic
dissection (2). The aim of this study is to assess the impact of PEARS on aortic
root motion (ARM), aortic root distension (ARD) and left ventricular mass index
(LVMi).
Methods: 27 Marfan patients (age 33.0±12.7) had PEARS during 2004-2012; 24
patients had follow-up CMR studies. ARM, ARD and LVMi were measured from
cine CMR images before and after surgery. ARM is defined as the largest systolic
downward displacement of the aortic annulus. ARD was derived from change in
aortic root diameter in diastole (AoD) and systole (AoS): [100 x (AoS-AoD/AoD)].
LVMi was calculated by dedicated CMR software. All measurements were per-
formed randomly and blinded. The pre- and post-operative measurements were
compared by paired t test.
Results: Median follow-up was 50.5 months (IQR 25.5-72 months). The mean
systolic ARM was significantly decreased after PEARS (12.6±3.6mm pre-
operation vs 7.9±2.9mm latest follow-up, p<0.00001). There was a tendency for
ARD to decrease after surgery but this was not significant (median 4.5% IQR 6
vs 3% IQR 4, p=0.21). There was no significant change in LVMi (64.9±10 g/m2

vs 67.1±9.9 g/m2, p=0.28).

Conclusions: In addition to preventing progression of aortic root dilatation,
PEARS provides further benefit by reducing systolic ARM which may reduce lon-
gitudinal aortic wall stress and the risk of dissection.

210 | SPOTLIGHT
Prognosis of atypical late gadolinium enhancement by cardiovascular
MR in older adults in the ICELAND-MI study

S.M. Shanbhag1, T. Aspelund2, J.J. Cao3, E.B. Schelbert4, P. Kellman5,
G. Eiriksdottir2, L.J. Launer6, T.B. Harris6, V. Gudnason2, A.E. Arai1. 1National
Institutes of Health, National Heart, Lung and Blood Institute, Bethesda, United
States of America; 2Icelandic Heart Association, Kopavogur, Iceland; 3St.
Francis Hospital Heart Center, Cardiology, Roslyn, United States of America;
4University of Pittsburgh Medical Center Heart and Vascular Institute, Pittsburgh,
United States of America; 5National Institutes of Health, National Heart, Lung,
and Blood Institute, Bethesda, United States of America; 6National Institutes of
Health, National Institute on Aging, Bethesda, United States of America

Purpose: In the ICELAND-MI study, unrecognized and recognized myocardial in-
farction (MI) detected by cardiac magnetic resonance (CMR) was associated with
increased mortality in community-dwelling older adults. Late gadolinium enhance-
ment (LGE) can also detect myocardial scar/fibrosis patterns that are not typical
of MI and thus are categorized as atypical LGE. The aim of this study was to de-
termine prevalence and mortality risk for atypical patterns of LGE as detected by
gadolinium-enhanced CMR imaging in a community-based cohort of older adults.
Methods: ICELAND-MI is a nested cohort of the Age, Gene/Environment
Susceptibility-Reykjavik Study which enrolled community-dwelling older adults
and used CMR to detect MI. Atypical LGE was defined as myocardial fibrosis/scar
not in a MI pattern. We defined major atypical LGE as patterns previously pub-
lished by Vöhringer (Herz 2007;32:129–37). We defined minor atypical LGE as
other LGE patterns including LGE near the aortic root, mitral annulus, and right
ventricular insertion points. The primary outcome was all-cause mortality.
Results: To study atypical LGE, subjects with MI were excluded (n=226) leaving
a final sample size of 705. The median age was 76 (IQR 72-81), 48% were male,
36% had diabetes. The median follow-up was 7.8 years and included 176 (25%)
deaths. Major patterns of atypical LGE (N=67, 7.2%) predicted all-cause mortality
compared to normal subjects (HR 1.78 p=0.014). Minor patterns of atypical LGE
were present in 237 (25.5%) and had a hazard ratio for all-cause mortality of 1.24
(p=0.19).

All-cause mortality from atypical LGE.

Conclusion: Atypical LGE, specifically those patterns consistent with major
classes of non-ischemic cardiomyopathy, are associated with increased mortality
risk in older community-dwelling subjects.

211 | SPOTLIGHT
Inflammatory capacity of pericoronary adipose tissue in patients with
NSTE-ACS

T. Mazurek, M. Kobylecka, J. Kochman, K. Filipiak, L. Krolicki, G. Opolski.
Medical University of Warsaw, Warsaw, Poland

Purpose: Paracrine activity of pericoronary adipose tissue (PVAT) may adversely
affect coronary lesions formation and plaque stability. Maximal standardized up-
take value (SUV) of 18-fluorodeoxyglucose (FDG) measurement by positron
emission tomography has been proved to be an efficient tool to evaluate proin-
flammatory activity of different tissues. In patients with stable coronary artery dis-
ease it correlated with % of coronary stenosis. We sought to investigate, whether
PVAT influenced plaque composition in Non-ST elevation Acute Coronary Syn-
dromes (NSTE-ACS) patients.
Methods: 28 patients (90 coronary arteries: LM, RCA, LCX, LAD) have been in-
vestigated in non-diabetic subjects with moderate/low risk NSTE-ACS (GRACE
<140). SUV was measured in PVAT surrounding arteries on the sections cor-
responding to coronary plaques detected by gray scale intravascular ultrasound
and virtual histology (VH-IVUS) during routine coronarography. Additionally SUV
was measured in subcutaneous fat (SC), visceral thoracic fat (VS), epicardial fat
over right ventricle (EPI). Qualitative (calcified, fibrous, fibro-fatty, or necrotic core)
and quantitative analyses of plaques were performed, and further correlated with
PVAT SUV. In all patients Homeostasis Model of Assessment - Insulin Resistance
(HOMA-IR) was calculated using the formula: fasting Glucose (mmol/L) x fasting
Insulin (μU/L)/22.5.
Results: PVAT SUV in NSTE-ACS patients was significantly greater than in other
fat locations (LM SUV: 1.62; RCA SUV: 1.48; LCX SUV: 1.90 LAD SUV: 2.29
vs SC SUV: 0.58; VS SUV: 0.79; EPI SUV: 0.99, p<.001; ANOVA). PVAT SUV
positively correlated with necrotic core plaque rate (r=0.62, p<.05), and nega-
tively correlated with fibrous plaque rate (r=-0.52, p<.05), which was more preva-
lent in pts with HOMA-IR>2.5 (r=0.69, p<.05 r=-0.57, p<.05, respectively). There
was also positive correlation between PVAT SUV and % plaque volume (r=0.44,
p<.05).
Conclusions: Inflammatory capacity of pericoronary adipose tissue is greater
than in subcutaneous, visceral thoracic, or epicardial tissue in NSTE-ACS pa-
tients; PVAT SUV correlates with necrotic core component of coronary plaque
and plaque volume in patents with NSTE-ACS, especially with elevated insulin
resistance index.

212 | SPOTLIGHT
OCT guided stent implantation during primary PCI. A randomized,
multicenter study with 9-month angiographic follow-up

P. Cervinka1, P. Kala2, A. Kupec3, J. Kanovsky2, R. Spacek2, M. Bystron2,
M. Kvasnak2, M. Cervinkova2, Z. Valenta2. 1Faculty hospital Hradec Kralove,
Masaryk hospital and UJEP Usti nad Labem, Internal medicine-Cardioangiology
and Cardiology, Hradec Králové, Ústí nad Labem, Czech Republic; 2Center for
Adult Medicine in Bohunice, Clinic of Internal Medicine-Cardiology, Brno, Czech
Republic; 3Masaryk Hospital, Department of Cardiology, Usti nad Labem, Czech
Republic

Background: The objective of the study was to assess the utility of routine OCT
guidance during stent implantation in patients with STEMI undergoing primary
PCI.
Method: Two hundred and one patient were enrolled in this study. Patients were
randomly assigned either to primary PCI according to the standard practice
(group A;N=96) or to primary PCI with the OCT guidance (group B;N=105). The
use of GP IIb/III inhibitors and manual thrombus-aspiration were left up to the
discretion of the operator. Either biolimus A9 or everolimus drug-eluting stents
were used in this study. The OCT images were obtained with C7- XRTM intravas-
cular imaging system using a C7 DragonflyTM intravascular imaging catheter.
Non-occlusive technique with motorized pull-back was used in all patients. Opti-
mal stent deployment criteria were as follow: 1) OCT minimal lumen area (MLA)
>80% of the mean proximal and distal vessel references. 2) In cases without prox-
imal vessel references, MLA was >90% distal reference lumen area. 3) No signif-
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icant malposition and 4) No dissection at the edges of the stented segment. Dual
antiplatelet therapy was recommended for 12 months in both groups. MACE’s at
30 day and 9-month were assessed in both groups. Coronary angiography was
schedule in all patients at 9-month follow-up.
Results: Baseline demographic and procedural characteristics were well bal-
anced in both groups. At the end of procedure, both the minimal lumen diameter
and final dilatation pressure were significantly higher in the OCT group (p=0.03
and 0.02 respectively). On the other hand, the fluoroscopy time was significantly
shorter in the standard PCI group (p<0.0001). Based on the OCT data, more
stents were used in the OCT group and implanted stents were significantly longer
in this cohort of patients (p=0.03 and 0.02 respectively). The ejection fraction was
comparable at discharge in both groups (p=NS). At 30 day, there was one death
(extracardial) in the standard primary PCI group. There were 2 acute stent throm-
bosis (both in one patients) and 1 additional target vessel revascularization in
the OCT guided primary PCI group B versus 1 stent thrombosis in the standard
primary PCI group (p=NS). Furthermore, the rate of MACE’s at 9-month did not
differ significantnly between both groups (p=NS). Binary angiographic restenosis
was very low in both groups (3% versus 3%; p=NS).
Conclusions: Our study failed to demonstrate the superiority of the OCTguid-
ance during DES implantation in patients undergoing primary PCI for STEMI re-
garding either the incidence of MACEs’ or angiographic restenosis at 9-month
FU.

213 | SPOTLIGHT
Role of multi-detector computed tomography coronary angiography in
percutaneous coronary intervention of chronic total occlusions:
TACCTO prospective randomized trial

B. Vaquerizo1, A. Barros1, S. Pujadas1, E. Bajo1, D. Estrada1, F. Miranda-
Guardiola2, M. Jimenez1, G. Pons1, J. Cinca1, A. Serra1. 1Hospital de la Santa
Creu i Sant Pau, Interventional Cardiology Unit, Barcelona, Spain; 2Del Mar
Hospital, Barcelone, Spain

Purpose: There is no randomized trial assessing clinical benefit in improving
procedural success of a Computed tomography coronary angiography (CTCA) in-
vestigation prior to CTO recanalization. We performed a prospective randomized
trial so as to assess clinical impact of CTCA in improving immediate procedural
results.
Methods and results: Between February 2012 and January 2014, 98 eligi-
ble patients who were scheduled for percutaneous recanalization of a true CTO
and underwent CTCA were included in the study (TACCTO). All patients were
randomized to be or not to be aware of the result of the CT-scan prior to CTO re-
canalization. Therefore, CTCA versus conventional coronary angiography (CCA)
group were compared regarding immediate procedural success. By protocol we
pre-defined the same 10 CTO key characteristics by CCA and CTCA based on
previously published independent predictors of failure. Two-experienced interven-
tional cardiologist and two imaging specialists, who were unaware of the CTCA
and CCA respectively, analysed CTO characteristics. In the CTCA group, all the
CT scans were discussed between the operator of CTO procedure and the imag-
ing specialist prior to the interventional procedure. A 64-CT detector was used for
all studies. Post processing was performed with specific software. The mean age
was 62±10 years old. 34.7% diabetes. According to the Japanese-CTO score
of complexity 51% of lesions were classified as difficult or very difficult. In most
cases (88%) the strategy was antegrade. The total DES length implanted per le-
sion was of 51.6±20.3mm. There were no significant differences in demographic,
angiographic-lesion and procedural characteristics, as well as there were no dif-
ferences in the Japanese CTO complexity score between the two groups. In the
first attempt, procedural success was achieved in 85.7% of the patients in the
CCA group and 81.6% of those in the CTCA group (p=1.00). According to the
J-CTO score 2 subgroups of complexity were done: a) easy-intermediate and b)
difficult-very difficult. In sub-group a), procedural success was achieved in 96.4%
of the patients in the CCA group and 100% of those in the CTCA group (p=0.85).
In sub-group b), procedural success was achieved in 71.4% of the patients in the
CCA group and 73.1% of those in the CTCA group (p=0.78).
Conclusions: According with the results of this prospective randomized trial, in
our current era, with new CTO material and techniques, it seems that in dedi-
cated CTO centers, the information provided by CTCA could be useful, but did
not provide a significant impact in procedural success.

214 | SPOTLIGHT
Improved quality of life in 13.860 patients treated by surgical aortic
valve replacement or transcatheter aortic valve implantation

M. Krane1, R. Lange1, A. Beckmann2, T. Neumann3, A. Welz4, R. Zahn5,
J. Cremer6, K.H. Kuck7, W. Hamm8, F.W. Mohr9 on behalf of German Aortic
Valve Registry. 1German Heart Center, Hospital rechts der Isar at the Technical
University of Munich, Munich, Germany; 2German Society for Thoracic and
Cardiovascular Surgery, Berlin, Germany; 3University Hospital of Essen
(Ruhr), Department of Cardiology, Essen, Germany; 4University Hospital Bonn,
Department of Cardiac Surgery, Bonn, Germany; 5Klinikum Ludwigshafen,
Medizinische Klinik B, Ludwigshafen, Germany; 6University Medical Center of
Schleswig-Holstein, Department of Cardiovascular Surgery, Kiel, Germany;
7Asklepios Clinic St. Georg, Department of Cardiology, Hamburg, Germany;

8Kerckhoff Clinic, Department of Cardiology, Bad Nauheim, Germany; 9Heart
Center of Leipzig, Department of Cardiac Surgery, Leipzig, Germany

Purpose: Aortic valve disease (AVD) is the most common valvular heart disease
predominantly in elderly patients. Surgical aortic valve replacement (SAVR) leads
to a significant increase in long-term survival compared to untreated AVD. For
patients treated by transcatheter aortic valve implantation (TAVI) mid- and long-
term benefit still has to be verified. Beyond mortality and morbidity, assessment of
health related quality-of-life (HrQoL) is of paramount importance not only to guide
patient-centered clinical decision-making but also to judge a treatment modality.
Methods: In 2011, 13860 patients undergoing SAVR (w/o CABG) or TAVI
(transapical (TAVI-TA) or transvascular (TAVI-TV)) were included in the German
Aortic Valve Registry (GARY). The HrQoL was measured using the EuroQOL
Five Dimension (EQ-5D-3L) questionnaire preoperative and 12 months postoper-
ative. Evaluated dimensions are mobility, self-care, usual activity, pain/discomfort
and anxiety/depression. Each dimension is classified in 3 levels whereas level 1
means no complains and level 2 or 3 mean mild or severe complains, respec-
tively. In addition, a visual analogue scale (VAS; 0-100%) for self-rating general
health status was used. The 1-year follow up for HrQoL was completed in 10626
(75,2%) patients.
Results: One-year mortality of the whole study population was 12,5% (SAVR:
6,7%; SAVR+CABG: 9,5%; TAVI-TV: 21,0%; TAVI-TA: 27,8%). 2,3,% of included
patients denied follow up, 6,6% were alive but did not respond and 1,9% were lost
at one-year follow up. Overall baseline mean VAS score for general health status
was 61,0%±20,5% and improved to 66,4%±20,2% 1-year after treatment. For
the whole study population improvement for patient dependent HrQoL reflected
by relative changes in level 1 of the five dimensions between baseline and 1-
year follow-up were for mobility 7,9% (baseline:57,2%, one-year FU: 65,1%), self
care 0,9% (baseline:85,2%, one-year FU: 86,1%), usual activity 14,7% (base-
line:60,0%, one-year FU: 74,7%), pain/discomfort 0,9% (baseline:46,4%, one-
yearFU: 47,3%) and anxiety/depression 1,3% (baseline:70,0%, one-year FU:
71,3%). The improved relative changes within the 5 dimensions were persistent
in all four subgroups except self care for SAVR+CABG and TAVI-TA as well as
anxiety/depression for TAVI-TA.
Conclusion: Treatment of AVD either by SAVR or by TAVI leads to an improved
HrQoL in all dimensions of the EQ-5D 1-year postoperative. Most substantial
changes were found for mobility and usual activity whereas only minor changes
were found for self care, pain/discomfort and anxiety/depression.

215 | SPOTLIGHT
Diabetes is associated with increased risk of developing Atrial
fibrillation Independent of age with a mean time from onset of DM to
AF diagnosis of 4.6 Years - nationwide cohort Study

J. Pallisgaard, A.M. Olsen, M.L. Hansen, T.B. Lindhardt, G.H. Gislason.
Copenhagen University Hospital, Department of Cardiology, Gentofte, Denmark

Objective: The purpose of this study was to identify Diabetes Mellitus (DM) as a
risk factor of developing atrial fibrillation (AF) in five specific age groups, and to
identify the time from onset of DM to AF diagnosis.
Methods: We conducted a nationwide cohort study including the entire popu-
lation from 1996 to 2011 by cross-linking several of the Danish registries. The
cohort was divided into two groups: Patients with DM and the background pop-
ulation, patients with prior DM and AF were excludet. The cohort was further
divided in five age groups: 18-49; 50-59; 60-69; 70-79; 80-100. Incidence rates
(IR) of AF per 1000 person years were calculated, and the mean time period from
onset DM to AF diagnosis was identified.
Results: 6,228,157 were eligible to enter the study cohort. During follow-up
210,462 (3.4%) developed atrial fibrillation; 14,281 (5.6%) in the diabetes-group
and 195,706 (3.3%) in the background population. The DM patients had respec-
tively 3.8, 2.7, 2.1, 1.4 and 1.2 fold higher IR per 1000 person years, of AF in the
five age groups. The mean time from onset DM to AF diagnosis was respectively
6.3, 5.8, 5.1, 4.3 and 3.0 years in the five age groups.

Figure 1. Mean years from onset DM to AF diagnosis

Conclusion: In a nationwide cohort, diabetes patients were at increased risk of
developing AF in all age groups, but this was especially prevalent among younger
diabetes patients. Focus on risk of AF in diabetes patients is warranted.
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Endocardial botulinum toxin injection in ganglionated plexi for
prevention recurrences of atrial fibrillation

E. Pokushalov1, A. Romanov1, A. Strelnikov1, D. Sergeevichev1,
S. Artyomenko1, A. Yakubov1, S. Bayramova1, A. Karaskov1, S. Po2,
J.S. Steinberg3. 1State Research Institute of Circulation Pathology, Novosibirsk,
Russian Federation; 2University of Oklahoma, Oklahoma City, United States of
America; 3Columbia University, New York, United States of America

Background: Prior animal studies suggest that botulinum toxin injection into the
epicardial fat pads can suppress atrial fibrillation (AF) inducibility. The aim of this
study was to assess the efficacy and safety of botulinum toxin injection into atrial
ganglionated plexi (GP) by endocardial injection for preventing AF.
Methods and results: In 20 dogs, transvenous catheters were passed into the
left atrium. Sites selected for injection were tagged on the CARTO system when
vagal reflexes were evoked by high-frequency stimulation (HFS). Endocardial in-
jection was accomplished using the MyoStar catheter. A mean number of 5.8±0.3
intramyocardial injections (Xeomin, Germany; 10 U/0.2 mL at each) of botulinum
toxin were administered into each site exhibiting a positive vagal response. In ad-
dition, two emprirc injections were made into the fat pads containing the anterior
right and inferior right GP (50 U/1 mL at each). The vagal reflexes by HFS and
AF inducibility were evaluated before injections and then every 2 weeks until the
return of all changes to baseline by precise catheter reposition and stimulation
over the GP sites marked on the CARTO map.
At 2 weeks after procedure, all dogs demonstrated complete elimination of the
vagal response. First signs of recovery of vagal response occurred at 9.0±0.6
weeks (p<0.001), and full recovery to baseline values at 14.0±1.1 weeks. The
threshold of stimulation that induced AF increased from 4.9±0.5 V at baseline to
12.1±1.1 V at 2 weeks (P<0.001). The effects of AF suppression was complete
eliminated at 18±0.9 week. No procedure-related complications occurred.
Conclusion: Endocardial botulinum toxin injection into intramyocardial GPs and
epicardial fat pads was feasible and safe, and provided complete abolition of
cardiac vagal responses and significant AF suppression. This approach holds
promise as a novel therapeutic option for AF.

IGO TO 3D!
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Parameters influencing the measurement of 3D-Proximal Isovelocity
Surface Area: a simulation

N. Brugger1, S. Brugger2, C. Seiler1. 1Bern University Hospital, Department of
Cardiology, Bern, Switzerland; 2Swiss Federal Institute of Technology Zurich
(ETH Zurich), Zurich, Switzerland

Introduction: The direct measurement of 3-D proximal isovelocity surface area
(PISA) using 3-D color Doppler (CD) echocardiography for assessing mitral re-
gurgitation (MR) is a promising method. No geometrical assumption for the PISA
shape is needed. However, real 3-D PISA cannot be measured, because CD only
depicts the projection of the velocity vectors on the ultrasound beam and “sees”
iso-Doppler-shift surfaces and not isovelocity surfaces (Fig. 1).
Method: Assuming hemispherical 3-D PISA and using a geometrical model (Fig.
2), we calculated the angle (β) of the velocity vector projecting on the ultrasound
beam for each ultrasound reflector converging to the regurgitant orifice (RO). Beta
depends on the distance between the RO and the transducer (d), on the distance
between the RO and the reflector (r), on the sector angle of the ultrasound beam
(α) and on the imaging modality (TTE vs. TEE). For a given Nyquist limit and
a given regurgitant flow rate Qr all the reflectors present on a 3-D iso-Doppler
surface must have a velocity compatible with following equations: V x cos(β) =
Nyquist and V = Qr/2πr2. Using these formulae and a customized software, 3-D
iso-Doppler surfaces for different Nyquist and Qr were simulated for both imaging
modality (Fig. 1).

Results: The 3-D iso-Doppler surface underestimates the 3-D PISA. For a con-
stant Nyquist, when Qr changes from 10 to 300ml/s, the underestimation de-
creases from 30 to 20% using TEE, and gets larger from 33 to 36% by TTE. For a
constant Qr, when the Nyquist increases from 10 to 40cm/s, the underestimation
becomes bigger from 21 to 25% by TEE, and decreases from 38 to 35% by TTE.
Conclusion: True 3-D proximal isovelocity surface area, and thus the regurgitant
flow rate, is significantly underestimated by the imaged 3-D iso-Doppler surface.

226 | BEDSIDE
Area strain from 3D speckle-tracking echocardiography as a new
predictor of symptoms development in severe mitral regurgitation with
preserved ejection fraction

E. Casas Rojo, C. Fernandez-Golfin, D. Rodriguez Munoz, G. Alonso Salinas,
A. Garcia Martin, J.L. Moya Mur, A. Gonzalez Gomez, A. Carbonell San Roman,
L. Moran Fernandez, J.L. Zamorano Gomez. University Hospital Ramon y Cajal,
Department of Cardiology, Madrid, Spain

Background: Severe mitral regurgitation (SMR) with preserved ejection frac-
tion (EF) is known to have a poor prognosis without surgery when symptoms of
heart failure (HF) are present. However in asymptomatic patients the indication of
surgery remains controversial. We sought to test some 3D speckle tracking- de-
rived parameters including area strain (AS) which is a new index that integrates
longitudinal and circumferential strain data, as possible predictors of HF.
Methods: 41 consecutive asymptomatic patients with SMR and EF>60% un-
derwent 3D-speckle tracking echocardiography, and a follow-up visit was pro-
grammed every 6 months. New onset of dyspnea or admissions for HF were
considered as events.
Results: From the 41 patients (54% male, aged 66,7±13,2), we found 8 events
(19,5%) in a follow-up time of 9,9±5,4 months (maximum 18 months). When com-
paring the remaining patients with this new onset HF group we found significant
differences in several parameters such as global 3D longitudinal strain (-17,85
vs. -15,39; p=0,042), global 3D circumferential strain (-35,66 vs. -31,12; p=0,028)
and global area strain (-48,52 vs. -42,92; p=0,014). Other indexes such as EF, 3D
strain, 3D radial strain didn’t show significant differences. Furthermore, a global
AS>-47.5 was found in 7 of 8 patients with events (85,5%). When using this cutoff
point, the Kaplan Meier survival curves showed a significant difference (Breslow
test p=0,037) between normal and abnormal AS, as shown on figure.

Conclusions: In asymptomatic patients with SMR and preserved ejection frac-
tion, area strain from 3D speckle-tracking echocardiography is a promising tool for
predicting the development of symptoms. This finding may be useful for guiding
the selection of patients for early mitral valve replacement surgery.

227 | BEDSIDE
Role of three-dimensional transoesophageal echocardiography in the
evaluation of left atrial appendage morphology

M. Petersen1, A. Roehrich1, J. Aissa2, P. Kroepil2, G. Antoch2, P. Verde3,
C. Ohmann3, M. Kelm1, E.S. Kehmeier1. 1Heinrich-Heine University of
Dusseldorf, Dept. of Cardiology, Dusseldorf, 2Heinrich-Heine University of
Dusseldorf, Dept. of Radiology, Dusseldorf, 3Heinrich-Heine University of
Dusseldorf, Dept. of Biometrics and Coordinating Center for Clinical Studies,
Dusseldorf, Germany

Purpose: Main objective of this study was the analysis of left atrial appendage
(LAA) morphology via three-dimensional transoesophageal echocardiography
(3D-TEE) in comparison with computed tomography (CT) and magnetic reso-
nance imaging (MRI). Furthermore, we evaluated the relation between LAA mor-
phology and established echocardiographic predictors of thrombus formation.
Methods: In total, 180 patients were evaluated by 3D-TEE. 66 patients were ad-
ditionally studied by CT or MRI (n=33 each). LAA morphology was classified into
four types (Chicken Wing, Windsock, Cactus and Cauliflower), furthermore the
number of lobes was assessed in each modality. In addition to our comparative
image study, LAA flow, spontaneous echo contrast (SEC) and thrombi were re-
trieved from TEE imaging.
Results: A substantial level of concordance between LAA morphology in 3D-
TEE in comparison to CT (LAA type: κ = 0.83, p<0.001, number of lobes: r=0.87,
p=0,036) and MRI (LAA type: κ = 0.75, p<0.001, number of lobes: r=0.91, p
= <0.001) was found. Interobservervariability showed excellent results in each
modality, and was best in 3D-TEE (3D-TEE: κ = 0.95, CT: κ = 0.89, MRI: κ = 0.89
(p<0.001)). In TEE imaging, no relation was found between LAA morphology and
-flow. Nevertheless, Chicken Wing morphology showed a significantly reduced
prevalence of SEC and thrombi in comparison to Non-Chicken Wing morphology
(OR 3.5, 95% CI: 1.2 to 10.1, p=0.14).
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Conclusion: Evaluation of LAA morphology by 3D-TEE is feasible and not in-
ferior to CT and MRI. In our study population, patients with Chicken Wing LAA
morphology were significantly less likely to have SEC or thrombi than patients
with Non-Chicken Wing morphology. 3D-TEE can serve as a widely available,
cost-efficient and radiation-free image modality in the evaluation of LAA morphol-
ogy, permitting further risk stratification in formation of thrombi and cardioembolic
events.

228 | BEDSIDE
Interventional left atrial appendage occlusion: Added value of 3D
transesophageal echocardiography for orifice sizing

B. Goebel, S. Wieg, A. Hamadanchi, S. Otto, D. Kretzschmar, C. Jung,
H.R. Figulla, T.C. Poerner. University Hospital Jena, Department of Internal
Medicine I, Jena, Germany

Introduction: The objective of this study was the assessment of left atrial ap-
pendage (LAA) dimensions comparing 2D- to 3D-TEE measurements in patients
undergoing percutaneous LAA occlusion by the Watchman® device.
Methods: Patients underwent transesophageal echocardiography (TEE) before,
during and 45 days after intervention. The maximal LAA orifice diameters in 2D-
TEE (LODmax 2D) were obtained from multiple views (0°, 45°, 90° and 135°
views). Additionally, the maximal diameter (LODmax 3D) and the eccentricity in-
dex of the LAA orifice were determined in 3D-TEE datasets. Test-retest reliability
(screening vs. implantation), inter- and intra-observer variability for echocardio-
graphic parameters where assessed by two independent examiners.
Results: Overall, 74 patients underwent percutaneous LAA occlusion. The re-
sults of the echocardiographic measurements are summarized in Table 1. The
correlation between 2D and 3D measurements of maximal LAA orifice diameter
was low (r=0.49; p=0.01; 95% range of agreement -2.75 to 2.86).
2D-TEE significantly underestimated LAA orifice diameter, compared with 3D-
TEE (screening TEE p<0.001 for 2D vs. 3D, during implantation p<0.001 for 2D
vs. 3D).
The interobserver coefficient of variation for LODmax 2D was 9.69% and for LOD-
max 3D 6.73%. The intraobserver coefficient of variation for LODmax 2D was
9.31% and for LODmax 3D 6.07%. Compared to 3D-TEE, the re-test reliability of
2D-TEE showed a lower intraclass correlation coefficient calculated as average
of raters (0.78 for 2D-TEE and 0.92 for 3D-TEE).

Table 1

Parameter Screening TEE Implantation TEE Follow-up TEE

LODmax 2D (mm) 21.11±2.75 21.56±3.48 21.65±8.32
LODmax 3D (mm) 22.52±3.45 22.99±3.24 20.85±7.8*°
LAA ostium eccentricity index 1.28±0.20 1.35±0.36 1.08±0.08*°
Device diameter in LAA (mm) – 23.49±3.19 24.12±2.48
Device compression (%) – 19±7 18±6
*p<0.05 vs. screening TEE, °p<0.05 vs. follow-up TEE.

Conclusion: The findings of this study are as following: 1. 2D-TEE compared
to 3D-TEE significantly underestimates maximal LAA orifice diameter. 2. 3D-TEE
measurements are associated with lower observer variability and higher reliability
than 2D-TEE. 3. Comparing the eccentricity indices, device implantation leads to
a change of LAA orifice shape and dimensions.

229 | BENCH
Comparison between automatic measurements of the aortic root with
a new automated quantitative 3-D model vs. the traditional manual
method in candidates for transcatheter aortic valve replacement

C. Lazaro Rivera, A. Garcia Martin, C. Fernandez Golfin Loban, L.M. Rincon
Diaz, D. Rodriguez Munoz, S. Fernandez Santos, A. Gonzalez Gomez, J.L. Moya
Mur, J.J. Jimenez Nacher, J.L. Zamorano Gomez. Ramon y Cajal Hospital,
Alcala de Henares University, Department of Internal Medicine, Madrid, Spain

Background: Precise knowledge of the aortic root anatomy is basic prior to tran-
scatheter aortic valve replacement (TAVR). To this end, new specialized software
has been developed with the ability of automated quantitative modeling of the
aortic valve and root. The purpose of this study was to compare interobserver
variability using this new automated method vs. the traditional manual measure-
ments.

Aortic root by automated 3D-TEE

Methods: 21 patients (84,48±6,22 years, 66,7% female) undergoing TAVR in our
center were included. The diameters and areas of the aortic annulus (AA), sinus
of valsalva (SV) and sinotubular union (STU) obtained from 3D transesophageal
echocardiography (3D-TEE) were measured using the traditional manual method
and with the new automated quantitative 3-dimensional model by two different
trained observers.
Results: We found an excellent correlation and minimal interobserver variability
between the automated measurements analyzed by the two observers: Intraclass
correlation coefficient was 0,967 (0,912-0,988), (r: 0,969, p: 0,000) for AA area,
ICC was 0,885 (0,703-0,958), (r: 0,886, p: 0,000) for SV area, ICC was 0,916
(0,777-0,970) (r: 0,921, p: 0,000) for STU area. These data showed better results
than those found with manual measurements: Intraclass correlation coefficient
was 0,646 (0,306-0,839), (r: 621, p: 0,003) for AA area, ICC was 0,903 (0,776-
0,959), (r: 0,904, p: 0,000) for de SV area, ICC was 0,705 (0,353-0,882) (r: 0,737,
p: 0,000) for STU area.
Conclusions: The novel automated model shows an excellent interobserver re-
producibility compare with traditional manual methods. The feasibility of determin-
ing TAVR results with geometric models based on image, prior to procedure, is
one of the possibilities of this new software.

230 | BEDSIDE
Impact of imaging modality, TTE vs. TEE, on the measurement of
mitral regurgitant volume by three-dimensional integrated PISA

N. Brugger, K. Wustmann, M. Huerzeler, H. Steck, C. Seiler. Bern University
Hospital, Department of Cardiology, Bern, Switzerland

Introduction: Three-dimensional integrated PISA (3D PISA) is a new technique
to measure the regurgitant volume (RVol) of mitral regurgitation (MR) without
geometrical assumption and taking into account the dynamic changes of PISA
during systole. Little is known about the impact of the imaging modality (trans-
esophageal, TEE vs. transthoracic, TTE) on the measured RVol.
Methods: In patients with MR, cardiac MRI (CMR), TTE and TEE were performed
the same day. Color Doppler volumes focused on MR-PISA were recorded using
ECG-triggered multiple beats 3D echocardiography (3-DE). For each patient, all
PISA visible during systole were 3D reconstructed using a customized software
(fig. 1). RVol of each PISA was calculated as: Nyquist limit x PISA x time between
frames. Total RVol is the sum of these volumes. By CMR, RVol was derived as
ventricular stroke volume (SV) minus the SV in the aorta.
Results: Sixty patients were included, 72% had organic MR. 3D PISA were an-
alyzable in 96% of patients by TEE and in 78% by TTE. Temporal resolution of
3-DE was similar for both modalities (TEE 32±7 vs. TTE 31±7, p=.57); the num-
ber of PISA extracted per systole was higher for TEE (12±4 vs. 10±4, p=.02).
TEE correlated better with CMR than TTE (fig. 2). Both modalities underestimate
RVol compared to CMR and TEE-RVol was higher than TTE-RVol (39±3 vs. 34±3
vs. 27±3ml, p=.006). By ROC analysis, the 3D PISA RVol cutoff for detecting se-
vere MR with the maximal surface under the ROC curve was 48ml for TEE (AUC
0.99, sensitivity 100%, specificity 96%) and 35ml for TTE (AUC 0.96, sensitivity
100%, specificity 90%).

Conclusion: TEE 3D PISA RVol correlates better with CMR RVol than TTE 3D
PISA RVol and is more accurate for the detection of severe MR. The better spatial
resolution of TEE probably explains this phenomenon.

NOVEL PERSPECTIVES OF STEM CELLS AND CELL
THERAPY

231 | BENCH
Spontaneous switching from cardiomyocyte to adipocyte cell fate in
arrhythmogenic right ventricular cardiomyopathy

D. Sinnecker1, T. Dorn1, H. Ayetey2, E. Parrotta1, A. Smith2, A. Moretti1,
K.L. Laugwitz1. 1Technical University of Munich, Klinikum rechts der Isar, I.
Medical Department, Munich, Germany; 2Wellcome Trust Sanger Institute,
Cambridge Stem Cell Institute, Cambridge, United Kingdom

Background: An unexpected level of cellular plasticity was recently revealed by
reprogramming to pluripotency or lineage switching of mature somatic cells by
ectopic expression of transcription factors. The aim of this study was to utilize
patient-specific induced pluripotent stem cell (iPSC) technology to investigate
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disease mechanisms underlying arrhythmogenic right ventricular cardiomyopathy
(ARVC), a genetic disorder caused by mutations in desmosomal proteins. The
phenotypic hallmark of ARVC is fibroadipocytic replacement of cardiomyocytes.
We speculated that cell lineage switching might be an integral part of the patho-
physiology of ARVC.
Methods and results: We established induced pluripotent stem cells (iPSCs)
from ARVC patients harboring mutations in the PKP2 gene by Sendai virus-
mediated reprogramming of patient dermal keratinocytes. Patient-specific iPSC
expressed pluripotency markers and were able to differentiate into cells of all
three germ layers. Differentiation to cardiomyocytes was achieved by embryoid
body (EB) formation followed by manual dissection and further culture of beating
foci.
When cultured for prolonged time periods in patient EB-conditioned medium, car-
diomyocytes generated from patient-specific iPSCs spontaneously accumulated
fat droplets in their cytosol and displayed a progressive disruption of their sarcom-
ere organization. These morphological alterations were not observed in control
cardiomyocytes generated from iPSCs not harboring the disease-causing mu-
tation. The change in cell morphology was accompanied by altered expression
patterns of transcripts involved in muscle contraction, lipid metabolism and ex-
tracellular matrix remodeling, as well as transcription factors and components of
signaling pathways involved in cardiogenesis and adipogenesis. An up-regulation
of adipocytic genes in conjunction with a down-regulation of myocytic genes were
consistent with conversion of cardiomyocytes to beige adipocytes. An analysis of
the change in epigenetic profiles further supported this mechanism.
Conclusion: We provide evidence for a direct lineage switching from the car-
diomyocytic to the adipocytic lineage as the pathomechanism of ARVC. The abil-
ity of cardiac myocytes to spontaneously adopt a beige adipocyte phenotype in
specific disease-associated conditions suggests a possible, as yet undefined, de-
velopmental relationship between these two mesodermal cell lineages. A further
characterization of the signaling pathways involved in this cell fate conversion
might provide the basis for future specific therapeutic interventions.
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Modeling dilative cardiomyopathy by induced pluripotent stem
cell-derived cardiomyocytes from patients harboring a RBM20
mutation

K. Streckfuss-Boemeke1, C. Fischer1, M. Stauske1, A. Perret2, C. Oezcelic2,
G. Hasenfuss1, K. Guan1. 1Heartcenter, Dept. of Cardiology und Pneumology,
Georg-August-University of Göttingen, Göttingen, Germany; 2Charité - Campus
Berlin Buch (CBB), CardioGenetic Laboratories, Berlin, Germany

Purpose: Heart disease can be modeled by using human patient-specific in-
duced pluripotent stem cell-derived cardiomyocytes (ps-iPSCs-CM). A common
cause of cardiovascular mortality is dilated cardiomyopathy (DCM), which leads
finally to heart failure. About 25-35% of patients have familiar forms of the dis-
ease, with mutations in many genes including the RNA-binding motif 20 (RBM20).
The aim of this study was to generate iPSCs from DCM patients with different
RBM20 mutations, and to analyze the resulting RBM20-iPSC-derived cardiomy-
ocytes with regard to the cardiac DCM phenotype.
Methods and results: Fibroblasts from two DCM patients with different RBM20
mutations were reprogrammed to ps-iPSCs via infection with a single lentiviral
vector encoding OCT4, SOX2, KLF4, and cMYC. The ps-iPSCs are pluripotent
by expressing pluripotency markers on mRNA and protein level and by show-
ing demethylated OCT and NANOG promoters similar to human embryonic stem
cells. Furthermore, the generated RBM20-iPSCs are able to differentiate in vitro
and in vivo into derivatives of all three germ layers. We analyzed the cardiac
differentiation capacity and found that there was no significant difference in differ-
entiation into beating cardiomyocytes of the RBM20-iPSCs when compared with
control iPSCs. Under basal conditions, ps-iPSC-CM exhibited spontaneous ac-
tion potentials characteristic for pacemaker-, atrial-, ventricular- and Purkinje-like
cells in a similar manner as control iPSC-CM. We analyzed the organization of
the sarcomere structure by investigating the sarcomere-associated periodic sig-
nal amplitude for α-actinin in RBM20-iPSC-CM and control iPSC-CM. A significant
higher percentage of RBM20-iPSC-CM showed abnormal sarcomeric α-actinin
distribution compared to control CM, suggesting disorganized myofilament struc-
ture. In addition, we found a completely different isoform expression pattern of
the cardiac titin in the mutant ps-iPSC-CM compared to the control cells. Further
studies regarding the RBM20-dependent regulation of genes expressing proteins
that maintain sarcomeric structure and cardiac function are in progress.
Conclusion: In this study we demonstrate a RBM20-dependent regulation of
organized myofilament structure and titin splicing in an in vitro ps-DCM-iPSC-
model. The ps-iPSC-derived CM recapitulate the abnormalities that were found in
individuals with DCM caused by the same mutation. The differentiated cardiomy-
ocytes may be used for the development of novel treatments for this inherited
disorder.
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Donor age impairs cardioprotective paracrine effect of mesenchymal
stem cells through down regulation of soluble factors

G. Malpasso1, M.C. Ciuffreda1, P. Danieli1, M.G. Borruso1, L. Kleijn2, F. Copes1,
M. Mura1, F. Pisano1, R. De Boer2, M. Gnecchi2. 1Foundation IRCCS Polyclinic
San Matteo, Pavia, Italy; 2UMC Groningen, Groningen, Netherlands

Introduction and aims: We recently demonstrated that cytoprotective but not
proangiogenic paracrine properties of human mesenchymal stem cells (MSC)
are impaired in cells isolated from elderly donors (o-MSC, age>65). MSC of fetal
origin from human placenta (F-MSC) exert remarkable cardioprotective paracrine
effects. Here, our goal was to study the functional and structural effects of intramy-
ocardial injection of concentrated conditioned medium (CM) from F-MSC (F-CM)
and o-MSC (o-CM) using a well-established model of ischemia/reperfusion injury
in rats. Moreover we aimed to unravel new putative active mediators of cardiopro-
tection produced by MSC.
Methods: Myocardial infarction (MI) was induced in rats by temporary ligation of
the coronary artery. Three groups (n=26 animals in each group) were considered:
saline, F-CM or o-CM treatments. Injections were performed at the infarct border
zone. Cardiac function and vascular density were assessed at 48 hrs and 30
days after surgery, infarct size (IS) at 48 hrs. CM was assayed with Cytokine An-
giogenesis array. Genome-wide expression profiling was performed with Illumina
platform.
Results: F-CM determined an improvement in cardiac function limiting LV frac-
tional shortening (FS) impairment at 48 hrs compared with saline, while o-CM did
not. Differences in FS persisted also at 30 days. Compared with control groups, F-
CM improved LV ejection fraction (EF) at 30 days (p<0.05 vs saline; p<0.001 vs
o-CM). Consistently, IS was significantly reduced in F-CM treated hearts (p<0.01
vs saline and o-CM conditions), while o-CM had no effect. F-CM and o-CM equally
increased the number of vessels at both 48 hrs (p<0.05) and 30 days (p<0.001)
time point compared with saline. Cytokine array demonstrated that both F-MSC
and o-MSC secrete high amounts of proangiogenic factors. In addition, bioin-
formatic comparison of MSC gene expression profiles revealed 330 genes up-
regulated in F-MSC, including 36 genes encoding for secreted factors. Among
them we identify 5 genes encoding for known secreted mediators of cardiac re-
pair.
Conclusions: Single intramyocardial injection of F-CM leads to a sustained im-
provement in cardiac function by limiting infarct size. In contrast, o-CM fails in
restoring cardiac function after MI. However, proangiogenic paracrine properties
of MSC are not affected by donor age. Interestingly, combined transcriptomic and
cytokine profiling lead to the identification of several putative active mediators of
cardioprotection.
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Apurinic/apyrimidinic endonuclease/redox factor-1 gene provides
anti-oxidative state to sca-1 positive cardiac progenitor cells and
promotes cardiac repair in ischemic environment

T. Aonuma1, N. Takehara2, M. Kabara1, K. Matsuki1, A. Yamauchi1, J. Kawabe2,
N. Hasebe1. 1Ashikawa Medical College, Dept. of Internal Medicine, Division of
Cardiology, Nephrology, Pulmonology and Neurology, Asahikawa, 2Ashikawa
Medical College, Cardiovascular Regeneration and Innovation, Asahikawa,
Japan

Purpose: Poor survival of engrafted cells in the host heart hinders cardiac regen-
eration, and this needs to be resolved to achieve effective cardiac cell therapy.
Apurinic/apyrimidinic endonuclease/redox factor-1 (APE1/ref1) has a potent of
anti-oxidative ability mediated through multiple functions. Here, we investigated
the roles of APE1/ref1 in Stem cell antigen-1 (Sca1)-positive cardiac progenitor
cells (Sca1-CPC) engrafted into ischemic/reperfused hearts.
Methods: Sca1-CPCs were obtained from the hearts of 8-10 week-old C57BL/6
mice using Magnetic-activated cell sorting and anti-Sca1 antibody. Retroviruses
harboring the DsRed gene co-expressed with or without human APE1/ref1 gene
were used to transfect the APE1/ref1-DsRed gene (Ape1-CPC) or DsRed alone
(DsRed-CPC) into Sca1-CPC. In DsRed- and Ape1-CPCs exposed to H2O2,
the production of reactive oxygen species (ROS) was evaluated using dichlo-
rofluorescin, and the TUNEL assay was used to detect apoptosis in vitro. We
conducted a randomized study wherein 26 mice received an intramyocardial
injection of placebo-medium, DsRed-CPCs or Ape1-CPCs after myocardial is-
chemic/reperfusion. The left ventricular ejection fraction (LVEF) was assessed
by echocardiography, and the infarct size was evaluated using Masson-trichrome
staining 4 weeks after injection. To investigate inflammation in the host heart,
macrophages positive for CD68 (M1+M2) and CD206 (M2) were counted 7 days
after injection.
Results: The H2O2-induced ROS production and apoptosis was significantly
reduced in Ape1-CPCs compared to DsRed-CPCs. At 4 weeks, the absolute
change in the LVEF was significantly greater in Ape1-CPC-injected mice than
placebo mice (placebo: Ape1-CPC = -3.1±5.1: +8.0±7.5%, p<0.05), and this
was associated with a reduction in the infarct size. Ape1-CPC-injected mice re-
sulted in a significant increase in the number of the engrafted cells compared
to DsRed-CPC-injected mice (DsRed-CPC: Ape1-CPC = 26.5±18.3: 57.0±26.2
cells/mm2; p<0.05). In the infarcted myocardium of Ape1-CPC-injected mice,
M1 macrophages were more reduced than that in the DsRed-CPC-injected mice
(DsRed-CPC: Ape1-CPC = 42.2±25.2: 12.0±11.9 cells/mm2; p<0.05).
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Conclusions: APE1/ref1 gene expression enhanced the survival of the engrafted
Sca1-CPCs against oxidative stress in the ischemic myocardium. The great num-
ber of engrafted Sca1-CPCs restored the loss of LV function, which reduced the
myocardial infarction and inflammation via macrophage transition. These results
propose that APE1/ref1 gene expression may be as a novel strategy to innovate
the cardiac cell-therapy.
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Embryonic Nkx2.5 enhancer positive cardiac progenitor cells
re-emerge after ischemic injury in the adult mouse heart: Identification
and characterization of a potential regenerative cell source

S. Doppler1, M.-A. Deutsch1, H. Lahm1, A. Werner1, M. Schiemann2,
M. Dressen1, S.M. Wu3, R. Lange1, M. Krane1. 1German Heart Center,
Department of Cardiovascular Surgery, Munich, Germany; 2Technical University
of Munich, Institute for Medical Microbiology, Immunology and Hygiene, Munich,
Germany; 3Cardiovascular Institute, Division of Cardiovascular Medicine,
Stanford, United States of America

Purpose: Recently, a limited regenerative capacity induced by myocardial is-
chemia was postulated for the mammalian adult heart. Though, the underlying
cellular mechanisms remain poorly understood.
We investigated an embryonic cardiac progenitor cell population in a transgenic
mouse model, which interestingly re-emerges after myocardial ischemia in the
adult heart.
Methods: Nkx2.5 cardiac enhancer (CE) GFP mice exhibit a cardiac restricted
GFP fluorescence during embryonic development (E8-E11) that vanishes com-
pletely 3 weeks after birth. Myocardial infarction (MI) was induced by left artery
descendens (LAD) ligation in adult mice (>7 wks of age). The frequency of GFP+
cells in explanted hearts after ischemic injury was analyzed by FACS and subse-
quently the GFP+ and negative cardiac cell populations were isolated. Gene ex-
pression analysis for candidate genes was performed by qRT-PCR. Results were
confirmed by immunostaining and subsequent FACS analysis. Furthermore, het-
erotopic transplantation of Nkx2.5 CE GFP and C57Bl/6 mouse hearts (6h cold
ischemia) into an Nkx2.5 CE GFP background was performed.
Results: About 1% GFP+ cells re-emerged 5 to 9 days post MI in hearts of
Nkx2.5 CE GFP mice. Even in mice up to one year GFP+ cells could be de-
tected (∼0.5%). Gene expression analysis revealed high mRNA levels of several
cardiovascular and epicardial developmental marker (e.g. Tbx20, Baf60c, WT1,
Tbx18) in the GFP+ compared to the GFP negative cells. GFP+ cells lack Tnnt2
expression which excludes a cardiomyocyte origin by de-differentiation. Interest-
ingly, the stem cell marker Sca1 is expressed on about 90% of the GFP+ cells
whereas neither c-Kit nor the hematopoietic CD45 were detected. To further ex-
clude an extra-cardiac origin of the GFP+ cells C57Bl/6 hearts that underwent
6h of ischemia were cervically transplanted into transgenic recipients and did not
exhibit GFP+ cells after one week. However, we could show that ectopic trans-
plantation of ischemic Nkx2.5CE GFP hearts indeed led to the appearance of
about the same number of GFP+ cells as seen after MI. In culture the isolated
GFP+ cells reveal a round, stem-cell like shape.
Conclusion: By identifying and characterizing an embryonic Nkx2.5 CE+ cell
population, re-emerging after myocardial ischemic injury in the adult mouse, we
detected a cellular source with progenitor properties that may be involved in en-
dogenous cardiac repair mechanisms.
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Endogenous cardiac lineage progenitor cells regenerate myocardium
in mammalian heart failure

Y.-H. Liu1, L.-P. Lai2, S.-Y. Huang1, Y.-S. Lin1, H.-Y. Huang1, J.-L. Lin2. 1Far
Eastern Memorial Hospital, Taipei, Taiwan; 2National Taiwan University Hospital,
Department of Internal Medicine, Taipei, Taiwan

Recent studies have identified populations of cardiac progenitor cells that con-
tribute to developmental cardiogenesis. Marked by the expression of a key car-
diac transcription factor, Nkx2.5, these cells are competent to differentiate into
cardiomyocytes, smooth muscle cells, and to a limited extent, endothelial cells.
We hypothesized that these cardiac progenitor cells might mediate cardiac re-
generation in the postnatal mammalian heart failure.
To create an animal model of non-ischemic heart failure, we designed a genetic
cardiomyocyte-depletion model by interbreeding inducibleαmyosin heavy chain-
Cre transgenic mice with ROSA-DTA mice. After the animal received tamoxifen ip
injection, a percentage of cardiomyocytes were depleted by Diphtheria toxin frag-
ment A. To create an animal model of ischemic heart failure, we created experi-
mental myocardial infarction by permanent coronary artery ligation on the mice.
The left ventricular contractility was attenuated in both ischemic and non-ischemic
model of heart failure.
We first confirmed that Nkx2.5 enhancer-expressing cells existed in the postnatal
mouse heart and could differentiate into mature cardiomyocytes in vitro. Using the
Nkx2.5 enhancer-eGFP transgenic mice, we found the number of eGFP+ cells
increased remarkably and significantly after myocardial injury in both ischemic
and non-ischemic model of heart failure. The activated Nkx2.5 enhancer express-
ing cells expressed up-regulated cardiogenesis genes and could differentiate into
cardiomyocytes in vivo by lineage tracing. Upon genetic ablation of these acti-
vated progenitors after myocardial injury, the cardiac function deteriorated. Our

data offer strong evidence that cardiac lineage progenitor cells regenerate my-
ocardium in both ischemic and non-ischemic heart failure.
Our purpose is to document the importance of endogenous cardiac regeneration
in heart failure. The discovery of postnatal cardiac progenitors and their contribu-
tion to endogenous cardiac regeneration enables the pharmacological targeting
of cardiac progenitors and cell therapy for cardiac regeneration.

THE BATTLE OF MODIFYING CARDIOVASCULAR RISK
FACTORS: KEEP GOING STRONG

245 | BEDSIDE
Fifteen years of statin pharmacogenetics: a systematic review

M. Leusink1, N.C. Onland-Moret2, P.I.W. De Bakker3, A. De Boer1,
A.H. Maitland-Van Der Zee1. 1Utrecht Institute for Pharmaceutical Sciences,
Faculty of Science, Utrecht University, Division of Pharmacoepidemiology and
Clinical Pharmacology, Utrecht, 2University Medical Center Utrecht, Julius
Center for Health Sciences and Primary Care, Utrecht, 3University Medical
Center Utrecht, Dept. of Medical Genetics, Utrecht, Netherlands

Purpose: Statins lower LDL cholesterol (LDLc) and thereby reduce the risk of
cardiovascular events. There has been a considerable amount of research into
genetic variation influencing statin response. We evaluated the evidence of these
pharmacogenetic associations.
Methods: PubMed was systematically searched to retrieve publications reporting
on the pharmacogenetics of statins. Two separate outcomes were considered of
interest: modification of LDLc response and modification of risk for cardiovascular
events; publications investigating other outcomes were excluded.
Results: 597 publications were identified in the initial search, of which 139 re-
mained after applying the exclusion criteria. The remaining publications varied
widely on design, statistical procedures, selection of participants, and reporting
of results. SNPs in CETP, APOE, HMGCR, SLCO1B1, ABCB1 and LDLR were
investigated most often in the candidate gene studies, with 15 or more publica-
tions each. In these candidate gene studies, more than 150 loci were claimed to
be associated with statin response, but less than 10% of these associations were
positively replicated and none of these showed conclusive evidence. For exam-
ple, a SNP in KIF6 (rs20455) was shown to affect clinical statin benefit, and suc-
cessfully replicated once, but 8 subsequent studies did not find this association.
Five genome-wide association (GWAS) studies were performed, all investigating
modification of the lipid-lowering effect. SNPs in APOE, LPA and ABCG2 reached
genome-wide significance and were replicated. Effect sizes found in GWAS were
modest, approximately 2-3% of the total LDLc-response to statins.
Conclusions: While many papers have been published on statin pharmacoge-
netics, there are only three associations of SNPs with LDLc-response to statins
with strong evidence. None of the investigated SNPs consistently affect clinical
outcome. A more standardized way of reporting results will facilitate efforts to
combine evidence. Larger samples and meta-analysis of genome-wide associ-
ation studies might increase the number of associated loci. However, as effect
sizes found thus far are generally small, at this moment there is no role for ge-
netic testing in clinical practice to guide statin treatment.

246 | BEDSIDE
ISIS APO(a)Rx, an antisense inhibitor to apolipoprotein(a), reduces
plasma levels of Lp(a) and oxidized phospholipids/apoB-100 in healthy
volunteers

N. Viney1, S.G. Hughes1, W. Singleton1, R.M. Crooke1, M.J. Graham1, J. Su1,
S. Tsimikas2, J.L. Witztum2, S.M. Marcovina3. 1Isis Pharmaceuticals, Clinical
Development, Carlsbad, 2University of California San Diego, San Diego,
3University of Washington, Seattle, United States of America

Lipoprotein(a) [Lp(a)] is now recognized as an important genetic risk factor for
coronary artery disease, stroke, and aortic stenosis. It is comprised of apolipopro-
tein(a) covalently linked to apoB. Antisense oligonucleotides (ASOs) are ther-
apeutic agents designed to target mRNA overexpressed in a variety of dis-
ease states. ISIS APO(a)Rx specifically reduces the hepatic biosynthesis of
apolipoprotein(a) protein. In this first in human Phase I study, we assessed the
safety, tolerability, and pharmacodynamics of ISIS-APO(a)Rx in healthy volun-
teers. In this blinded, single (SAD) and multiple ascending-dose (MAD) study,
healthy subjects, 18 to 65 years, were randomly assigned to receive ISIS-
APO(a)Rx or placebo (normal saline) subcutaneous (SC) injections. In the SAD
portion of the study, subjects received a single injection (50, 100, 200, or 400
mg; n=4/cohort randomized 3 active: 1 placebo). In the MAD portion of the study,
subjects received six subcutaneous injections over four weeks; a loading regimen
of three doses the first week followed by once weekly dosing over three weeks,
(100, 200, or 300 mg; n=10/cohort, randomized 8 active:2 placebo). Lp(a) and
other lipoprotein levels were monitored during the dosing phase and for an addi-
tional twelve weeks thereafter. Plasma levels of oxidized phospholipids bound to
apoB-100 lipoproteins (OxPL/apoB) and apo(a) isoforms were also determined.
ISIS-APO(a)Rx demonstrated a good safety profile and was generally well toler-
ated. Adverse events were mostly mild, consisting mainly of injection site reac-
tions and occasional flu-like symptoms which predominantly occurred at the high-
est dose. ISIS-APO(a)Rx pharmacodynamic results showed robust and durable,
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dose-dependent reductions in Lp(a) levels and was equally efficacious regardless
of individual starting plasma concentrations. Mean percentage change from base-
line Lp(a) values in the 100, 200 and 300 mg multiple-dose groups were 38%,
62%, and 83%, respectively, two weeks after the last dose (p≤0.001). Impor-
tantly, suppression of Lp(a) produced a concordant reduction in levels of plasma
OxPL/apoB. This first in human study demonstrates potent, durable, dose depen-
dent, and selective reductions of plasma Lp(a) and OxPL/apoB. Maximal reduc-
tions of Lp(a) and OxPL/apoB of up to 95% and 91% respectively were observed
at the highest administered dose. A Phase 2 trial in patients with high levels of
Lp(a) is planned to commence in June 2014.

247 | BEDSIDE
Cardiovascular effects of dipeptidyl peptidase-4 inhibitors in patients
with type 2 diabetes: a meta-analysis of randomised controlled trials

R. Sakurai. University of Tokyo, Tokyo, Japan

Background: To date, the cardiovascular effects of dipeptidyl peptidase-4 (DPP-
4) inhibitors in patients with type 2 diabetes mellitus have been inconclusive be-
tween several randomised controlled trials (RCT), although improved glycemic
control seems to reduce the macrovascular diabetic complications.
Methods: To investigate the cardiovascular effects of DPP-4 inhibitors, a meta-
analysis was conducted on RCT comparing DPP-4 inhibitors with placebo or ac-
tive comparators in patients with type 2 diabetes mellitus or impaired glucose
intolerance. The clinical endpoints of our interest were cardiovascular death,
myocardial infarction, and stroke. The Databases searched for RCT included
PubMed and the Cochrane Central Register of Controlled Trials.
Results: Of 80 eligible RCT that had reported the clinical outcomes, 24 RCT
were included in this meta-analysis. Dipeptidyl peptidase-4 inhibitors showed a
similar incidence of cardiovascular death (odds ratio (OR): 0.96, 95% confidence
interval (CI): 0.84-1.11, p=0.60, Figure), myocardial infarction (OR: 0.98, 95% CI:
0.86-1.12, p=0.79), and stroke (OR: 0.99, 95% CI: 0.81-1.21, p=0.93) compared
with control, respectively. Heterogeneity across an individual RCT was observed
by neither the Cochran’s Q test (p>0.10 for each outcome) nor the I2 statistics (I2

<50% for each outcome).

Conclusions: In this meta-analysis, DPP-4 inhibitors were not associated with
a significant reduction in cardiovascular death, myocardial infarction, or stroke in
patients with type 2 diabetes mellitus or impaired glucose intolerance.
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Gene variation relevant for safety of statin therapy: implementation of
SLCO1B1 genotyping by MassArray technology in a czech patient
sample

J. Petrkova1, L. Paskova2, M. Taborsky1, M. Petrek2. 1Palacky University,
Faculty of Medicine and Dentristry,Dept. of Internal Medicine I -Cardiology,
Olomouc, Czech Republic; 2Palacky University, Faculty of Medicine and
Dentistry, Laboratory of Immunogenomics, Olomouc, Czech Republic

A single nucleotide polymorphism rs4149056 (521T>C) in SLCO1B1 gene was
associated with occurrence of myopathy in patient undergoing high-dose statin
therapy [1]. The purpose of the study was implementation of a reliable genotyping
methodology using Sequenom® technique – a method, which combines multiplex
PCR amplification with detection by MALDI-TOF mass spectrometry.
Method: Blood samples for DNA isolation were obtained from 123 patients after
acute myocardial infarction. Genotyping was performed using MassArray® tech-
nology. The allele/genotype frequencies were determined by direct counting. The
obtained frequencies of rs4149056 were compared with those reported previously
for other European populations.
Results: The frequency of the rs4149056 low activity C allele was 17.5%, which
was similar to the frequency (18.0%) reported in European populations [2]. The
distribution of individual rs4149056 genotypes was TT, 69.1%; TC, 26.8%; CC,
4.1% and complied with the Hardy-Weinberg equilibrium (P>0.05). 31% of our
patients were C allele carriers, i.e. SLCO1B1*5. The result was obtained in 36-48
hours after blood sampling.
Conclusion: The distribution of SLCO1B1 (rs4149056) SNP in the investigated
Czech population did not differ from other European populations. The MassArray®

technology enables accurate and relatively fast determination of the SLCO1B1
polymorphism. Thereby this methodology may be recommended for early identi-
fication of patients in risk of adverse reaction to statin treatment. Grant support:
IGA PU LF 2014_012 and CZ.1.05/2.1.00/01.0030
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Dual renin-angiotensin blockade does not improve cardio-renal
outcomes -a meta-analysis of randomized controlled trials

A. Sethi, G.P. Singh, R. Arora. Rosalind Franklin University, Cardiology, North
Chicago, United States of America

Background: Dual renin-angiotensin (RAS) blockade has been shown to reduce
surrogate endpoints like proteinuria but its long term effect on hard cardio-renal
endpoints is not clear. We performed a meta-analysis to evaluate the effect of
dual blockade compared to single agent on long term cardio-renal outcomes.
Methods: A systematic search of electronic databases was performed to identify
randomized controlled trials (RCT) evaluating the effect of dual RAS compared to
single RAS blockade on clinical end points. Studies with less than 1 year follow
up and heart failure patients were excluded. A random effect meta-analysis was
performed to summarize the relevant clinical end points.
Results: Three RCTs with a total of 35,629 patients (13,500 dual; 22129 single)
met the inclusion criteria. Included patients either had diabetic nephropathy or
atherosclerotic vascular disease. Dual blockade was associated with higher risk of
all cause mortality and acute kidney injury. There was no reduction in progression
to end stage renal disease, myocardial infarction, stroke or heart failure with use
of dual blockade compared to single agent.

Outcomes

End point Risk ratio (95% confidence interval) P value

Mortality 1.07 (1.00–1.13) 0.04
Acute kidney injury 1.62 (1.28–2.03) <0.0001
Myocardial infarction 1.05 (0.95–1.16) 0.34
Stroke 1.04 (0.89–1.20) 0.63
Heart failure 0.91 (0.78–1.06) 0.21
End stage renal disease 1.00 (0.71–1.41) 1.0

Conclusion: There is no benefit and potential harm of use of dual RAS blockade
in high risk patients compared to single agent RAS blockade.
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Long-term effect of antihypertensive drugs on the risk of New-onset
Atrial Fibrillation: a longitudinal cohort study

G.P. Jong1, Y.S. Liou2. 1Chung Shan Medical University Hospital, Department
of Internal Medicine, Taichung, Taiwan; 2Taichung Veterans General Hospital,
Department of Family Medicine, Taichung, Taiwan

Antihypertensive drugs have been linked to new-onset atrial fibrillation (NAF);
however, data on the effect of these drugs on the development of NAF in hyper-
tensive patients has not been well determined. The aim was to investigate the as-
sociation between antihypertensive drugs and NAF in a population. We examined
the association between all antihypertensive drug therapy and the risk of NAF in
a population-based study. The sample consisted of 47,682 hypertensive patients.
Our data were taken from claim forms provided to the central region branch of
the Bureau of National Health Insurance from January 2005 to December 2010.
Prescriptions for antihypertensive drugs before the index date were retrieved from
a prescription database. We estimated the hazard ratio (HR) of NAF associated
with antihypertensive drug use; non- NAF subjects served as the reference group.
The risk of NAF after adjusted age and sex was higher among users of diuretics
(HR, 1.39; 95% confidence interval (CI), 1.06-1.82) than among non-users. Pa-
tients who take angiotensin- converting enzyme (ACE) inhibitors (HR, 0.79; 95%
CI, 0.65-0.97) are at a lower risk of developing NAF than non-users. Angiotensin
receptor blockers, alpha-blockers, beta-blockers, and calcium channel blockers
were not associated with risk of NAF. The results of this study suggest that hyper-
tensive patients who take ACE inhibitors are at lower risk of NAF. Diuretics were
associated with a significant increase in the risk of NAF.

NEW INSIGHTS IN PULMONARY ARTERIAL
HYPERTENSION IN CONGENITAL HEART DISEASE

259 | BEDSIDE
Impact of disease targeting therapies on quality of life and survival in
patients with Eisenmenger syndrome: results of a Markov multi-state
model of longitudinal data in 297 patients

G.P. Diller1, A. Kempny2, K. Dimopoulos2, H. Baumgartner1, M. Gatzoulis2.
1University Hospital of Munster, Division of Adult Congenital and Valvular Heart
Disease, Dept. of Cardiovascular Medicine, Munster, Germany; 2Royal Brompton
Hospital, London, United Kingdom

Background: Oral disease targeting therapies (DTT) have been shown to im-
prove symptoms and exercise capacity in Eisenmenger syndrome patients. The
long-term impact of DDT on quality of life (QoL) and survival is not well under-
stood. These aspects are of interest given the costs of DTT and to enable health
economic evaluations using a life-time horizon. We aimed to define a suitable
Markov multistate model of the condition and populate it with transition probabil-
ities based on a unique dataset including a large number of adult Eisenmenger
patients.
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Methods and results: A Markov Model based on patients’ NYHA class was
build. To populate the model with transition probabilities we used a dataset includ-
ing all medical contacts with Eisenmenger patients between 2000 and 2011. The
data included information on all 1,996 medical encounters of 297 Eisenmenger
patients. A continuous-time Markov multi-state model was fitted by maximum like-
lihood and yearly transition probabilities were calculated. QoL weights specific
(CAMPHOR score) for pulmonary hypertension were used. Patients without DTT
had higher probabilities of death compared to DTT. This is illustrated in the Fig-
ure. In addition the simulation shows that approx. 80% of patients treated with
DTT improved from NYHA class III to class II, while this was a rare phenomenon
in the absence of DTT.

Figure 1

Conclusions: DTT were associated with significant gains in life years (8.7 years)
and quality adjusted life years (8.4 QALYs).These are higher than life years gained
for example from cardiac transplantation (2.6-8.3 life-years gained) or operative
myocardial revascularization (approx. 1 year). While these numbers await valida-
tion in prospective studies these results should be useful for counselling patients
and for future health economic evaluations.
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Pulmonary arterial hypertension in patients with congenital heart
disease: overview over clinical symptoms, medical therapy and
prognosis based on data from the german national registry of
congenital

G.P. Diller1, M.A. Koerten2, U. Bauer2, O. Miera3, H. Baumgartner1 on behalf
of the Competence Network for Congenital Heart Defects. 1University Hospital
of Munster, Division of Adult Congenital and Valvular Heart Disease, Dept.
of Cardiovascular Medicine, Munster, Germany; 2Competence Network for
Congenital Heart Defects, Berlin, Germany; 3German Heart Institute of Berlin,
Department of Congenital Heart Disease/Pediatric Cardiology, Berlin, Germany

Background: Approximately 5-10% of patients with congenital heart disease
(CHD) develop pulmonary arterial hypertension (PAH). Patients with PAH have
been found to be affected by an increased morbidity and mortality. We provide
an overview over the spectrum of disease, clinical presentation, therapy and out-
come based on the data of the German National CHD Registry.
Methods and results: Patients with PAH-CHD were systematically identified
from the German National CHD Registry. We included CHD patients with PAH
>1 year of age with persistent PAH after shunt closure or unoperated/palliated
patients. Patients with isolated postcapillary pulmonary hypertension, patients
in whom pulmonary pressures normalized after timely surgical intervention, pa-
tients with idiopathic PAH or patients with persistent pulmonary hypertension of
the newborn were excluded. Presence of PAH was defined in accordance with
current recommendations. We collected data on clinical symptoms, exercise limi-
tation, medical therapy and outcome in this population. Overall, 184 patients were
included (mean age 24.6±14.9 years, 58.7% females). Of these, 108 patients had
ES. Eisenmenger patients were on average approximately 10 years older com-
pared with the remaining patients (mean age 29.3±12.8 years vs. 17.8±15.2
years, p<0.001). Overall, 61.9% of patients were in NYHA class III. The mean
6-minute walk test distance was 382±122 m (ES 368±118 m). Overall, 44% of
patients (ES 51%) were treated with advanced PAH specific therapies (69.9%
Bosentan, 25.3% Sildenafil), while 14% were on a dual medical therapy. In ad-
dition, 51% of patients received heart failure medication. Only 16% of patients
were treated with oral anticoagulants (ES 15%), while 22% (ES 25%) of patients
received Aspirin. The mean survival rate at 1, 3, 5 and 10 years of follow-up was
94%, 83%, 77% and 64% in the entire cohort, whereas survival was even worse
in ES patients (survival rate 93%, 76%, 66% and 49% at 1, 3, 5 and 10 years of
follow-up).
Conclusions: Despite the availability of widespread and timely surgical correc-
tion for CHD patients in Germany, we could identify a considerable number of
PAH-CHD and especially ES patients. The majority of patients are symptomatic
and have a markedly reduced objective exercise capacity. Interestingly, a large
proportion of patients was found to be managed with heart failure medication and
especially Aspirin, which is not supported by current recommendations. In addi-
tion, our data illustrate the poor prognosis of PAH-CHD patients despite the use
of disease targeting therapies in 44% of patients.
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Poor survival prospects of treatment naive Eisenmenger patients in
the current era - a systematic review and report of own experience

G.P. Diller1, A. Kempny2, R. Inuzuka2, R. Radke1, M.A. Gatzoulis2,
H. Baumgartner1, K. Dimopoulos2. 1Adult Congenital & Valvular Heart Disease
Center, University Hospital of Munster, Munster, Germany; 2Royal Brompton
Hospital, London, United Kingdom

Background: Despite representing the extreme form of congenital heart disease
with pulmonary hypertension, Eisenmenger patients are believed to have favor-
able survival prospects. We investigated survival based on a systematic review
of the literature and re-analysis of data. Specifically we tested the hypothesis that
previous publications may have been subject to immortal time bias, confounding
survival analyses.
Methods and results: A systematic review of the literature was performed to
identify outcome data in treatment naïve Eisenmenger patients and standardized
mortality ratios (SMRs) were calculated. To combine the short term survival data
from various studies a meta-analytic summary of survival curve data was per-
formed based on fitting a multivariate, random mixed effects model to ln-minus-ln
transformed survival proportions at multiple time points. In addition, we used a
contemporary cohort of 219 treatment naïve EM patients from the own institution
as a comparison group. Overall, 12 studies were identified, including a total of
1,131 patients. Only one study dealt appropriately with immortal time bias in this
setting. All other studies did not account for this effect, thus overestimating sur-
vival prospects of Eisenmenger patients by up to 20 years. After accounting for
this effect we found high SMRs (ranging between 33 and 76) and no evidence
of superior survival prospects of current era Eisenmenger patients compared to
those seen in the 1970s, 80s and 90s. Only, a historic Eisenmenger-cohort from
the 1950s/60s had worse survival. In addition, 8 studies provided survival data
for Eisenmenger patients during short-term follow up. From these, survival rates
were combined to obtain average survival rates. Overall, the predicted 10-year
survival of treatment naïve Eisenmenger patients was in the range of 60-70%.
Conclusions: Using a systematic review of the literature and analysis of own
data, the current study highlights the relatively poor survival prospects of un-
treated Eisenmenger patients, with 10 year mortality rates ranging between 30-
40%. In addition, the relative mortality rate in comparison to the general popula-
tion is 30 to 70-times higher than expected. This high mortality is true for, both,
contemporary Eisenmenger patients and those reported in the literature up to
four decades ago, with no obvious improvements in survival over time. These
results support the use of disease targeting therapies but also call for rethink-
ing the dogma of benign survival prospects of Eisenmenger patients and a more
aggressive approach trying to avoid the development of the condition.
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Mean platelet volume levels predict pulmonary artery hypertension in
patients with atrial septal defect

M.G. Kaya1, D. Elcik1, A. Oguzhan1, Y.Y. Lam2. 1Erciyes University School of
Medicine, Department of Cardiology, Kayseri, Turkey; 2Prince of Wales Hosp,
Hong Kong, Hong Kong SAR, People’s Republic of China

Introduction: A few reports have shown increased platelet aggregation and ac-
tivation in patients with pulmonary artery hypertension (PAH). Mean platelet vol-
ume (MPV) is a simple and easy method of assessing platelet function. We aimed
to investigate the mean platelet volume levels in patients with atrial septal defect
(ASD) and the association between MPV levels and pulmonary artery hyperten-
sion.
Method: One hundred and forty consecutive patients (42 male and mean age
35±9) and forty healthy controls (15 male and mean age 35±4) were enrolled in
the study between December 2008 and February 2011.
Result: The ASD group demonstrated a significantly higher right ventricular size
and pulmonary artery pressure than the control group (42±4 mm vs. 36±3 mm
and 43±12 mmHg vs. 32±11 mmHg; p<0.001 and p<0.001, respectively). MPV
levels were higher in the ASD group than control group (9.3±1.2 fl vs. 8.6±0.8 fl,
p<0.001). There was a significant positive correlation between MPV and systolic
pulmonary artery pressure (PAP) (r=0.542 and p<0.001) in the ASD group. MPV
was also significantly correlated with right ventricular size but not ASD diameter in
the ASD group (r=0.441, p<0.001 and r=0.126, p=0.268, respectively). In receiver
operating characteristics curve analysis, the cutoff value of MPV levels>8.7 fl had
82% sensitivity and 63% specificity in predicting pulmonary artery hypertension.

Conclusion: In the present study, we found that MPV levels, an indicator of
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platelet activation, were significantly higher in patients with ASD and correlated
with systolic pulmonary artery pressure and right ventricular diameter.
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Use of IV iron in cyanotic patients with congenital heart disease and/or
pulmonary hypertension

A. Uribarri, R. Alonso Gonzalez, B. Garcia-Aranda, A. Kempny, C. Harries,
L. Parfitt, M. Revilla-Martinez, M.A. Gatzoulis, S.J. Wort, K. Dimopoulos. Royal
Brompton Hospital, London, United Kingdom

Introduction: An increase in haemoglobin (Hb) is common in patients with
cyanosis secondary to congenital heart disease (CHD) and/or pulmonary arte-
rial hypertension (PAH). It is aimed at increasing oxygen delivery but requires
adequate iron stores. Iron deficiency is common in these patients and the op-
timal method of supplementation remains controversial, with fears of excessive
erythropoiesis and hyperviscosity. We describe our experience using IV ferrous
carboxymaltose in this setting.
Methods and results: A total of 45 consecutive adult patients were treated
over 2 years in a single centre: 22 (48.9%) male, mean age 41.8±13.1 years.
Eisenmenger syndrome was present in 25 (55.6%), other PAH related to CHD in
12 (26.7%), other cyanotic CHD (without PAH) in 6 (13.3%) and other types of
PAH with cyanosis in 2 (4.4%). Baseline Hb was 14.9±3.8g/L and haematocrit
(Hct) 0.46±0.12. Baseline ferritin was 51.1±87.1μg/L and transferrin saturation
was 11±5.3%. An average 722.2±251.3mg of IV iron were administered: 500mg
dose in 25 (55.6%), and 1000mg dose in 20 (44.4%). A significant improvement in
average Hb, Hct, ferritin and transferrin saturation was observed after a median
follow-up of 91[IQR48-156]days (Figure). No cases of excessive erythropoiesis
were observed, with a maximum Hb obtained after supplementation of 22.6g.dl
and a maximum Hct of 0.68. In 2 cases with on-going chronic bleeding due to
haemorrhoids and heavy periods, Hb and Hct dropped significantly after IV iron.
No patients developed new significant hyperviscosity symptoms after IV iron and
none required venesection.

Change in Hb/transfer sats after IV iron.

Conclusions: IV iron carboxymaltose at a dose between 500 and 1000mg ap-
pears to be safe in iron deficient patients with cyanosis due to congenital heart
disease and/or PAH. Further studies are needed to confirm our findings.
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Definition and validation of clinical worsening as a composite
endpoint in pediatric pulmonary arterial hypertension

M. Ploegstra, S. Arjaans, J.M. Douwes, W.M.H. Zijlstra, M.T.R. Roofthooft,
R.M.F. Berger. University Medical Center Groningen, Center for Congenital
Heart Diseases, Beatrix Children’s Hospital, Pediatric Cardiology, Groningen,
Netherlands

Purpose: Clinical worsening (CW) is frequently used as composite endpoint in
studies in pulmonary arterial hypertension (PAH). In pediatric PAH, no definition
of CW has currently been validated. The various components that make up the
composite endpoint have to be validated for their predictive value regarding the
hard endpoints death and lung-transplantation (LTx). We aimed to evaluate a pro-
posed definition of CW in pediatric PAH, by assessing the event rate and prog-
nostic value of (1) each separate component endpoint and (2) the composite CW
endpoint.
Methods: Seventy consecutive, treatment-naive PAH-patients from the Dutch
National Network for Paediatric Pulmonary Hypertension in whom PAH-targeted
therapy was initiated between January 2000 and December 2013 were included
and underwent standardized follow-up. As part of this prospective registry, the fol-
lowing CW components were registered: (1) death, (2) LTx, (3) non-elective, PAH-
related hospitalizations (4) IV-prostanoid initiation and (5) functional deteriora-
tion. Functional deterioration was defined as worsening of WHO-functional class
(WHO-FC) or >15% decrease in 6-minute walk distance (6MWD). The event rate
per 100 person years (100PY) was calculated for each component and for the
composite of these. Furthermore, the predictive value of the CW components 3,
4 and 5 for death/LTx was assessed, using time-dependent Cox regression anal-
ysis.
Results: During a total observation time of 276 person years in 70 patients,
40% died, 10% underwent LTx, 54% were hospitalized because of PAH (once or
repeatedly), 37% received IV-prostanoids and 71% had functional deterioration
(once or repeatedly). The event rates of these separate components were 10.1,
2.5, 21.4, 9.4 and 48.1 per 100PY, respectively. The composite CW endpoint oc-
curred in 59/70 patients, with an event rate of 91.5 per 100PY. The occurrence

of either PAH-related hospitalization or IV-prostanoid initiation or functional de-
terioration were associated with death/LTx (p<0.0001 for each component). The
first occurrence of one of the combined components, was also associated with
death/LTx (HR 19.1, p<0.0001). In this pediatric cohort, 1-, 3- and 5-year free-
dom from death/LTx was 76%, 64% and 56%, respectively. 1-, 3-, and 5-year
freedom from CW was 43%, 22% and 17% respectively.
Conclusion: PAH-related hospitalization, IV-prostanoid initiation, deterioration of
WHO-FC and decrease in 6MWD have relatively high event rates in pediatric
PAH and are associated with death/LTx. Therefore, these events qualify for a
composite endpoint “clinical worsening”, that appears valid in children with PAH.

NEW PERSPECTIVES ON ST-ELEVATION MYOCARDIAL
INFARCTION
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The Randomized Physiologic Assessment of Thrombus Aspirtion in
Patients with ST-segment Elevation Myocardial Infarction (PATA
STEMI) Trial

D. Orlic, M. Ostojic, B. Beleslin, M. Borovic, M. Tesic, D. Milasinovic, V. Vukcevic,
S. Stojkovic, M. Nedeljkovic, G. Stankovic on behalf of PATA STEMI investigators.
Clinical Center of Serbia, Belgrade, Serbia

Background: Routine thrombus aspiration is superior to conventional primary
percutaneous coronary intervention (PCI) in terms of improved myocardial per-
fusion in patients with acute myocardial infarction with ST-segment elevation
(STEMI). However, myocardial perfusion after thrombus aspiration has not been
evaluated by a quantitative index of microcirculatory resistance (IMR).
Methods: We performed a randomized, controlled clinical trial to evaluate im-
pact of manual thrombus aspiration on microcirculatory resistance after primary
PCI in 128 patients with the first STEMI randomly assigned to thrombus aspira-
tion or conventional primary PCI group before coronary angiography. The primary
endpoint was defined as a mean value of corrected IMR in thrombus aspiration
compared to conventional PCI group. Myocardial perfusion grade, resolution of
ST-segment elevation, enzymatic infarct size, left ventricle remodeling and rate of
adverse cardiac events were secondary endpoints.
Results: Manual thrombus aspiration, as compared with conventional PCI, re-
sulted in significantly lower corrected IMR (27,5±16,8 U vs. 39,9±32,7 U,
P=0,0087). Treatment with thrombus aspiration, as compared with conventional
PCI, resulted in similar rates of myocardial perfusion grade 0 or 1 (21,5% vs.
28,6%; RR 0,75; 95% CI, 0,41 to 1,38; P=0,36) and complete resolution of ST-
segment elevation (61,5% vs. 49,2%; RR 1,25; 95% CI, 0,91 to 1,71, P=0,16),
with lower infarct size (AUC CK 26157,6±40090,0U vs. 32013,6±52676,1U,
P=0,026) and trend toward greater percent mean decrease in WMSI at follow-
up (0,082 vs.- 0,008, P=0,094). The rate of adverse events (death, myocardial
infarction, stroke or hospitalization for heart failure) was similar 4,6% vs, 11,1%,
P=0,20. In a multiple regression model with the log-transformed IMR as de-
pendent variable, after adjusting for clinical, angiographic and procedural vari-
ables, thrombus aspiration remained a strong independent predictor of lower IMR
(27.14 U; 95% CI, 23.79 to 30.95 U, vs. 36.11 U; 95% CI, 30.74 to 42.41 U,
P=0.0076). Histopathological examination confirmed successful thrombus aspi-
ration in 89.6% of patients.
Conclusions: Manual thrombus aspiration reduces microcirculatory resistance
indicating better myocardial perfusion compared to conventional PCI in patients
with STEMI. Manual thrombus aspiration tended towards improved clinical out-
come.
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Incidence, predictors and impact of stent malapposition in patients
with acute ST-elevation myocardial infarction treated with current
generation drug eluting stents

C. Bernelli1, K. Komukai1, F. Saia2, D. Capodanno3, R. Garbo4, V. Sirbu1,
M. Coccato1, M. De Benedictis5, H. Bezerra6, G. Guagliumi1. 1Azienda
Ospedaliera Papa Giovanni XXIII, Interventional Cardiology, Bergamo, Italy;
2University Hospital Policlinic S. Orsola-Malpighi, Bologna, Italy; 3Ferrarotto
Hospital, Catania, Italy; 4San Giovanni Bosco, Torino, Italy; 5Mauriziano Hospital,
Torino, Italy; 6University Hospitals Case Medical Center, Cleveland, United
States of America

Purpose: To investigate the incidence, mechanisms and clinical impact of in-
complete stent apposition (ISA) in patients with ST-segment elevation myocardial
infarction (STEMI) treated with everolimus-eluting stents (EES).
Methods: From January 2011 to January 2012, 114 STEMI patients (114 culprit
lesions) undergoing primary percutaneous coronary interventions were prospec-
tively evaluated. Serial OCT imaging of the infarct-related artery were obtained
after thrombus aspiration, immediately after EES-implantation and at 9-month
follow-up. Clinical outcomes defined as major adverse cardiac and cerebrovascu-
lar events (MACCEs), a composite of cardiac death, recurrent myocardial infarc-
tion, stroke, and ischemia-driven target-lesion revascularization, were determined
at 1 year.
Results: Acute ISA occurred in 82 (71.9%) EES-treated lesions. Of these, 36
(43.9%) ISA resolved at 9-month follow-up. Notably, persistent ISA occurred in
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46 (56.1%) lesions with a median malapposition area at index and follow-up of
0.26 mm2 (IQR 0.12-0.59) and 0.10 mm2 (IQR 0.05-0.23), respectively. Newly-
acquired ISA (NA-ISA) was detected in 39 (34.2%) EES-treated lesions. While
NA-ISA was localized mostly at the stent body (82.0%), persistent ISA was
most (78.0%) prominent at the stent edges (p<0.001). No differences in clinical-
procedural characteristics and in culprit lesion phenotypes (rupture/erosion) were
observed between patients with and without NA-ISA. Conversely, NA-ISA was
associated with longer underlying thin cap fibroatheroma (3.20 mm vs. 1.80
mm, p=0.032) and larger volume of the red thrombus (0.69 mm3 vs. 0.00 mm3,
p=0.020), respectively, as compared with non NA-ISA. The rate of post dilata-
tion after EES implantation was less frequent in lesions who developed NA-ISA
(17.0% vs. 49.0% p=0.021). At 9-month follow-up NA-ISA was associated with
less neointimal volume (8.72 mm3 vs. 18.5 mm3, p=0.001) and higher rate of
OCT frames with ≥30% uncovered struts (21.1% vs. 5.9%, p<0.001). At mul-
tivariate analysis, the only independent predictor of NA-ISA was the absence
of post-dilatation after stent deployment [OR 3.0, (95% CI 1.18-7.7), p=0.021].
There was no difference in MACCEs between patients with or without ISA at 1-
year follow-up.
Conclusions: In STEMI patients treated with EES OCT-detected ISA is a fre-
quent finding. Persistent ISA occurs mainly at the stent edges and is mostly lim-
ited in area. Conversely, NA-ISA is prevalent at stent body. The lack of post-
dilatation after stent deployment was the only independent predictor of NA-ISA.
ISA development was not associated with increased risk of clinical events at 1
year.

279 | BEDSIDE
Neutrophil-lymphocyte ratio and platelet-lymphocyte ratio combination
can predict prognosis in ST-elevation myocardial infarction patients
undergoing primary percutaneous coronary intervention

G. Cicek1, S.K. Acikgoz2, M. Bozbay3, S. Altay4, M. Ugur5, B. Koroglu5,
H. Uyarel6, O.E. Ucar1, M. Ileri1. 1Ankara Numune Hospital, Cardiology, Ankara,
Turkey; 2Turkiye Yuksek Ihtisas Hospital, Ankara, Turkey; 3Marmara University,
Cardiology, Istanbul, Turkey; 4Edirne Devlet Hastanesi, Cardiology, Edirne,
Turkey; 5Dr. Siyami Ersek Thoracic and Cardiovascular Surgery Center, Istanbul,
Turkey; 6Bezmialem University, Istanbul, Turkey

Objectives: The aim of this study was to assess the effect of neutrophil-
lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) combination in pre-
dicting in-hospital and long-term mortality in patients undergoing primary percuta-
neous coronary intervention (PCI) for ST-elevation myocardial infarction (STEMI).
Methods: 2518 patients with STEMI undergoing primary angioplasty were en-
rolled. Cut-off values for NLR and PLR were calculated with receiver-operating
characteristics curves. If both PLR and NLR were above the selected threshold
values, patients were classified as “high risk”. If either PLR or NLR were above the
threshold individually, patients were classified as “intermediate risk”. If both levels
were under threshold values, patients were classified as “low risk”. Effect of these
risk groups and other possible prognostic factors on mortality was evaluated by a
stepwise multivariate Cox-Regression model.
Results: Median follow-up time was 22 months. Cut-off points were 162.31 for
PLR and 6.65 for NLR. High risk (n=693) and intermediate risk (n=545) groups
had higher incidence of in-hospital and long-term cardiovascular mortality (7,2%,
4% vs. 0,7%, P<0.001; 14,1%, 9,5% vs. 4,5%, P<0.001, respectively). Intermedi-
ate risk group (HR: 1.492, 95% CI: 1.022-2.178, p=0.038) and high risk group HR:
1.845, 95% CI: 1,313-2,594, p<0.001) was found as an independent predictor of
in-hospital and long-term mortality.

Predictors of all cause mortality

Univariable Multivariable
Variables HR (95% CI) p value HR (95% CI) p value

Age ≥70, years 4.577 (3.482–6.016) <0.001* 2.461 (1.813–3.340) <0.001*
Dibetes mellitus (+) 3.374 (2.571–4.429) <0.001* 1.800 (1.340–2.418) 0.001*
Killip class >1 9.761 (7.289–13.072) <0.001* 2.385 (1.657–3.432) <0.001*
Creatinine (admission) 1.644 (1.505–1.796) <0.001* 1.256 (1.097–1.438) 0.001*
LDL 0.991 (0.986–0.996) 0.001* 0.992 (0.985–0.996) 0.021*
Haemoglobin 0.742 (0.695–0.792) <0.001* 0.857 (0.799–0.919) 0.001*
Intermediate risk PLR-NLR 2.107 (1.449–3.064) 0.001* 1.492 (1.022–2.178) 0.038*
High risk PLR-NLR 3.172 (2.292–4.389) <0.001* 1.845 (1.313–2.594) <0.001*

LVEF, left ventricular ejection fraction; LDL, low density lipoprotein; PLR, platelet to lymphocyte
ratio; NLR, neutrophil to lymphocye ratio.

Conclusion: Combination of PLR and NLR can be a useful parameter for predic-
tion of in-hospital and long term mortality of STEMI patients undergoing primary
PCI.
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Thrombus aspiration in patients with ST-elevation myocardial
infarction: results of a national registry of interventional cardiology

H. Pereira, D. Caldeira on behalf of Investigators of National Registry of
Interventional Cardiology. Hospital Garcia de Orta, Department of Cardiology,
Almada, Portugal

Introduction: Manual thrombus aspiration (TA) during primary percutaneous
coronary intervention (P-PCI) has been associated to blood flow improvement

and resolution of ST-segment elevation. A previous study [TAPAS] suggested a
survival benefit for patients treated with TA and supported the current recommen-
dation for such intervention as Class IIa in ESC Guidelines. However the recent
TASTE trial showed lack of clinical benefit using routine TA. Therefore, we aimed
to evaluate the impact of manual thrombus aspiration on in-hospital mortality in
“real world” settings.
Methods: We performed an observational, retrospective study, using data from
the National Registry of Interventional Cardiology on consecutive patients with
ST-elevation myocardial infarction treated with P-PCI, registered between Jan-
uary 2006 and December 2012. Demographic and clinical characteristics of the
population were evaluated. Our primary outcome was in-hospital mortality. De-
scriptive statistics were used to characterize the population. Prognostic data were
analyzed using logistic regression in order to estimate outcomes’ odds ratio (OR)
and 95% confidence intervals (95%CI).
Results: We assessed data for 9458 STEMI patients that undergone P-PCI dur-
ing the study period, included in the National Registry of Interventional Cardiol-
ogy. The yearly proportion of TA performed in patients with STEMI increased sig-
nificantly from 2006 (3.1%) until 2012 (46.1%). Overall about 35.0% of STEMI pa-
tients were treated with TA (3311 patients). Patients treated with TA were slightly
younger (60 [SD 13] vs. 63 [SD 13] years; p=0.002), had a higher proportion of
diabetic patients (18.7% vs. 24.0%, p<0.001). Manual thrombus aspiration group
also had a higher proportion of TIMI 0 coronary flow before P-PCI (68.8% vs.
45.4%, p<0.001), however post P-PCI TIMI 3 coronary flow was more prevalent
in non-TA group (85.7% vs. 90.0%; p<0.001).
Regarding the primary outcome, TA group was associated to a non-significant de-
crease of in-hospital mortality (2.2% vs. 2.8%; crude OR 0.76, 95%CI 0.55-1.05;
p=0.09). After multivariable adjustments TA was not associated to decreased risk
of in-hospital mortality OR (0.63, 95%CI 0.22-1.22; p=0.17).
Conclusions: The use of manual thrombus aspiration in STEMI has been in-
creasing but it is not currently used by routine. TA did not show significant impact
in the short-term prognosis of STEMI patients that underwent P-PCI, in accor-
dance with TASTE trial.
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Clinical characteristics and long-term outcome of ST-segment
elevation myocardial infarction patients with multivessel disease:
an appraisal of percutaneous coronary intervention strategies

T. Toyota1, H. Shiomi1, T. Taniguchi1, T. Morimoto2, K. Kadota3, K. Ando4,
Y. Nakagawa5, Y. Furukawa6, M. Horie7, T. Kimura1 on behalf of CREDO-Kyoto
AMI Registry investigators. 1Kyoto University Graduate School of Medicine,
Department of Cardiovascular Medicine, Kyoto, Japan; 2Hyogo College of
Medicine, Department of Internal Medicine, Devision of General Medicine,
Nishinomiya, Japan; 3Kurashiki Central Hospital, Department of Cardiology,
Kurashiki, Japan; 4Kokura Memorial Hospital, Department of Cardiology,
Kitakyushu, Japan; 5Tenri Hospital, Department of Cardiology, Tenri, Japan;
6Kobe City Medical Center General Hospital, Department of Cardiovascular
Medicine, Kobe, Japan; 7Shiga University of Medical Science, Department of
Cardiovascular and Respiratory Medicine, Otsu, Japan

Purpose: We sought to clarify the relation between the strategies of percuta-
neous coronary intervention (PCI) in multivessel disease (multivessel PCI ver-
sus staged multivessel PCI versus culprit-only PCI) and long-term mortality in
patients with ST-segment elevation myocardial infarction (STEMI) undergoing pri-
mary PCI.
Methods: The CREDO-Kyoto Acute Myocardial Infarction (AMI) registry en-
rolled consecutive AMI patients who underwent their coronary revascularization
in 2005-2007. The current study population consisted of 1937 STEMI patients
with multivessel disease who underwent primary PCI in the CREDO-Kyoto AMI
Registry.
Results: Limited number of patients received non-culprit vessel PCI simultane-
ously with the primary PCI (multivessel-PCI group, N=92), compared with pa-
tients treated with culprit-vessel-only PCI at primary PCI (N=1845). During 5-year
follow-up (median 1796±757 days), multivessel-PCI group had a significantly
higher cumulative incidence of all-cause death compared with patients initially
treated with culprit-vessel-only PCI (45.0% versus 22.8%, p<0.001). After ex-
cluding patients with Killip score of�3, age of �90, underwent coronary artery
bypass grafting within 90-days after primary PCI and multivessel-PCI group, pa-
tients underwent staged PCI for non-culprit lesions within 90-days after primary
PCI (staged PCI group, N=682) and those who received culprit-vessel-only PCI
and not planned further non-culprit-lesion PCI (culprit-only PCI group, N=629)
were selected for landmark analysis at 90-days. Cumulative 5-year incidence
of all-cause death was significantly higher in the culprit-only PCI group com-
pared with the staged PCI group (16.0% versus 9.5%, p<0.001). Adjusted risk
for all-cause death was significantly higher in the culprit-only PCI group compared
with the staged PCI group (hazard ratio 0.68, 95% confidence interval 0.49-0.92,
p=0.012).
Conclusions: Most of the STEMI patients with multivessel disease who under-
went primary PCI were initially treated with a culprit-vessel-only PCI strategy.
During 5-year follow up, the risk for mortality was lower in the staged PCI group,
as compared with the culprit-only PCI group.
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282 | BEDSIDE
Could novel Bio-SYNTAX score predict major adverse cardiac events
in patients undergoing primary percutaneous coronary intervention
with first ST-segment elevation myocardial infarction?

J.H. Lee, J.H. Kim, S.Y. Jang, S.H. Park, M.H. Bae, D.H. Yang, H.S. Park,
Y. Cho, S.C. Chae. Kyungpook National University Hospital, Daegu, Korea,
Republic of

Purpose: Previous studies reported that clinical SYNTAX score (CSS) could pro-
vide prognostic information in addition to original SS. The aim of this study is to
assess whether bio-clinical SS (Bio-CSS) would improve the ability to predict ma-
jor adverse cardiac events (MACEs) compared with CSS in patients undergoing
primary percutaneous coronary intervention (PCI).
Methods: Between November 2005 and November 2011, 642 patients (485 men;
mean age=61.8±11.8 year-old) underwent primary PCI with a diagnosis of first
ST-segment elevation myocardial infarction (MI) were analyzed in this study. CSS
was calculated by multiplying the SS to an ACEF score (age/left ventricular ejec-
tion fraction + 1 if serum creatinine >2mg/dL). Bio-CSS was calculated by adding
log-transformed N-terminal pro-B type natriuretic peptide (NT-proBNP) levels to
CSS (CSS + log NT-proBNP). Patients were categorized into 3 groups accord-
ing to tertiles of Bio-CSS; Bio-CSSLOW (<19.0, n=211), Bio-CSSMID (19 - 32,
n=224), and Bio-CSSHIGH (≥33, n=207). The 12-month MACEs were defined as
death, non-fatal MI, and revascularizations.
Results: During the follow-up, 44 MACEs occurred including 2.8% in Bio-
CSSLOW, 4.9% in Bio-CSSMID, and 13.0% in Bio-CSSHIGH, respectively.
Kaplan-Meier survival curve showed that there were significant differences in the
12-month MACEs among three groups (long-rank p<0.001). Bio-CSS was signif-
icantly higher in patients with 12-month MACEs (46.6±29.9 versus 28.3±17.8,
p<0.001) and 12-month mortality (54.7±34.2 versus 28.5±17.8, p=0.001). In
Cox proportional hazards model, Bio-CSS was an independent predictor of 12-
month MACEs (hazards ratio [HR] 1.03, 95% confidence interval [CI] 1.02–1.04;
p<0.001) and 12-month mortality (HR 1.03, 95% CI 1.02–1.04; p<0.001) after
adjusting for conventional clinical risk factors. In receiver operating characteris-
tics curves, area under the curve (AUC) of Bio-CSS was significantly higher com-
pared with those of SS (0.723 versus 0.650, p=0.0084) and CSS (0.723 versus
0.707, p=0.0074). Bio-CSS significantly improved net reclassification of patients
compared to SS (0.449, p=0.004) and CSS (0.661, p<0.001). Bio-CSS also sig-
nificantly improved integrated discrimination of patients compared to SS (0.037,
p=0.019) and CSS (0.004, p<0.001).
Conclusions: In patients underwent primary PCI, novel combined scores so-
called Bio-CSS improve the discrimination accuracy of established combined
score such as SS and CSS. Our finding suggests that biomarker levels in addition
to clinical and angiographic findings could provide useful prognostic information
in post-MI patients.

INNOVATIONS IN EXERCISE TRAINING AND
REHABILITATION

314 | BENCH
Neurohormonal response to Heated water-based Exercise training in
treatment of resistant hypertension: results from the HEx Trial

G.V. Guimaraes1, L.G.B. Cruz1, M.M. Fernandes-Silva1, E.L. Dorea2,
E.A. Bocchi1. 1Heart Institute (InCor) - University of Sao Paulo Faculty of
Medicine Clinics Hospital, Sao Paulo, Brazil; 2University of Sao Paulo Faculty of
Medicine (FMUSP), Sao Paulo, Brazil

Background:Heated water-based exercise training (HEx) reduces office and am-
bulatory blood pressure in patients with resistant hypertension. However, no data
are available concerning the mechanisms that promote these effects on blood
pressure after heated water exercise. This study examines the effects of HEx in
neurohormonal response in resistant hypertensive patients.
Design and methods: This is a subanalysis of the parallel randomized HEx trial.
32 patients age 53±6 years with resistant hypertension (antihypertensive drugs
4-6) were allocated in two groups (HEx n=16 and control n=16). We analyzed
the changes on office blood pressure, and on circulating concentrations of cate-
cholamines, renin, aldosterone, endothelin-1 and nitric oxide from baseline. The
training was performed for 60-minutes sessions in a heated pool (32°C), three
times a week for 12 weeks. The HEx protocol consisted of callisthenic exercises
and walking inside the pool. The control group was asked to maintain habitual
activities.
Results: Office BPs reduced significantly after heated water exercise (systolic
from 160±26 to 136±14 and diastolic from 83±15 to 77±14 mmHg). HEx de-
creased catecholamines (from 720±280 to 306±184 ng/ml, p<0.0001), renin
(from 35±14 from 3.4±3.4 pg/ml, p<0.0001), aldosterone (from 101±52 to
76±18 pg/ml, p=0.01), endothelin-1 (from 41±15 from 26±9 pg/ml) and in-
creased nitric oxide (from 25±8 to 75±24 pg/ml, p<0.0001). The control group
after 12 weeks did not present any changes on office systolic and diastolic BPs
and neurohormones. All patients completed the protocol and there were no clini-
cally relevant adverse events during the intervention.
Conclusion: HEx improves the neurohormonal response in patients with resis-
tant hypertension. This may help to explain the possible mechanisms involved in
reduction of BPs with HEx. Thus, we should consider the possibility of HEx asso-

ciated to treatment of hypertensive patients who do not achieve appropriate blood
pressure control, in order to avoid the early onset of fatal cardiovascular events.

315 | BEDSIDE
Tissue doppler imaging predicts unsuccessfull cardiac rehabilitation
after aortic valve replacement in aortic stenosis compared with aortic
regurgitation

L. Iliuta. University of Medicine and Pharmacy Carol Davila, Bucharest, Romania

Aim: 1. To evaluate the ability of TDI measurements to predict unsuccessfull post-
operative cardiac rehabilitation (CR) after aortic valve replacement (AVR), com-
paring aortic stenosis (AS) to aortic regurgitation (AR).
2. To determine the relation between left ventricular (LV) function assessed by
TDI and exercise capacity and whether the diastolic and/or systolic dysfunction
participate in unsuccessfull CR.
3. To define the independent predictors for unsuccessfull CR and for medium term
prognosis/evolution in these pts.
Material and method: Prospective randomized study on 1212 pts undergo-
ing AVR for AS (676pts) or AR (536pts) who underwent postoperative CR (12
weeks of supervised exercise training 3 times/ week). A complete echocardio-
graphy (including TDI) was performed before the CR and weekly till 3 months
postoperatively. The primary endpoints were the composites of changes in peak
oxygen uptake and in physical capacity.
Stastistical analysis used SYSTAT and SPSS for regression analysis and for the
relative risks and correlation coefficient calculations.
Results: 1. The percent of the pts with a favourable effect of CR was higher in
those with normal LV diastolic filling pattern (LVDFP) (95,09%) compared with pts
with restrictive LV filling (77.33%, p<0.0001). The presence of a restrictive LVDFP
increased the risk for unsuccessfull CR by 8.2 fold.
2. Before and during the CR, the E/E’ ratio was higher in the failed group than in
the successfull group. The cut-off value to predict CR failure (obtained from ROC),
gave an E/E’ ratio before CR of 14.5 with a sensitivity of 77% and a specificity of
95.8% (p<0.01).The LVEF did not differ between the two groups, whereas left and
right ventricular TDI velocities were greater in successfull group. E’ was lower in
the failed group and increased during CR in the successfull group while no change
occurred in the failed group.
3. Regression analysis has identified as independent predictors for unsuccessfull
CR: E/E’ >14.5, late systolic myocardial motion (Sm) <5.5 cm/sec, restrictive
LVDFP, age >75 years, AR and LV endsystolic diameter (LVESD) >57 mm.
Conclusions: 1. The presence of a restrictive LVDFP in AVR pts is an indepen-
dent predictor for unsuccessfull CR, the LV diastolic function being a more reliable
parameter for prognosis appreciation than LV systolic function. 2. Sm and E/E’ ra-
tio were the only TDi variables independently predicting exercise capacity and
related to success of CR program (p<0.05). 3. The independent predictors for
unsuccessfull CR were: E/E’ >14.5, Sm <5.5 cm/sec, restrictive LVDFP, age >75
years, AR and LVESD >57 mm.

316 | BEDSIDE
Functional electrical stimulation of lower limb muscles reduces heart
failure hospitalizations in chronic heart failure

A. Karavidas1, V. Matzaraki1, D.T. Farmakis2, C. Varounis2, S. Arapi1,
V. Pirgakis1, J. Parissis2. 1General Hospital of Athens G. Gennimatas,
Department of Cardiology, Athens, Greece; 2Attikon Hospital, 2nd University
Department of Cardiology, Athens, Greece

Purpose: Functional electrical stimulation (FES) of lower limb muscles is an al-
ternative method of training that improved physical status, exercise capacity and
quality of life in patients with heart failure (HF). However, its effects on long-term
outcome have not yet been investigated in HF.
Methods: We randomized 120 patients, 68% male, aged 71±7 years, with
chronic stable HF [New York Heart Association (NYHA) class II/III (63%/37%),
mean left ventricular ejection fraction (LVEF) 28±5%], to a 6-week FES training
program or placebo. Patients were followed for up to 19 months for death or hos-
pitalization for HF.
Results: No differences in gender, age, NYHA class, LVEF or HF medication
were observed between the 2 groups. During a median follow-up of 383 days,
14 patients died (12%, 11 cardiovascular deaths, 3 non-cardiac deaths), while 40
patients were hospitalized for HF (33%). Compared to placebo, FES was followed
by a lower occurrence of death or hospitalization for HF (unadjusted Hazard Ratio
(HR)=0.45, 95% confidence interval (CI)=0.25-0.83, p=0.010; log-rank p=0.008,
Figure), a difference that remained significant after adjustment for age, gender,
baseline NYHA class and LVEF (adjusted HR=0.24, 95%CI=0.12-0.48, p<0.001).
Regarding the individual endpoints, the occurrence of death did not differ between
the two groups (log rank test p=0.680), while the risk of hospitalization was sig-
nificantly lower in the FES group (HR=0.40, 95%CI=0.21-0.78, p=0.007; log-rank
test p=0.005), a difference that remained significant after adjustment for the above
variables (HR=0.22, 95%CI=0.10-0.46, p<0.001).
Conclusions: In chronic HF, FES is followed by a favorable long-term outcome,
which is driven by a lower risk of hospitalization for HF. The beneficial long-term
effects of this alternative method of training warrant further investigation.
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317 | BEDSIDE
Stretching exercises improve endothelial dysfunction via attenuating
oxidative stress in heart failure patients with implantable cardioverter
defibrillator

M. Kato1, T. Masuda2, M. Ogano1, S. Tanaka2, Y. Kamada2, N. Hamazaki2,
R. Shimizu2, K. Kamiya2, J. Tanabe1, T. Umemoto1. 1Shizuoka Medical Center,
Shizuoka, Japan; 2Kitasato University, Graduate School of Medical Sciences,
Sagamihara, Japan

Purpose: Increased physical activity by endurance training can improve vascular
endothelial dysfunction in heart failure (HF) patients with implantable cardioverter
defibrillator (ICD). However, HF patients with ICD often restrict their physical ac-
tivity because of their anxiety and fear to ICD shocks. On the other hand, there
are few studies reporting that stretching exercises enhance vascular endothelial
function and anti-oxidative action. We investigated the effects of 4-week stretch-
ing exercises on vascular endothelial function and oxidative stress in HF patients
with ICD.
Methods: Thirty six sedentary HF patients (mean age of 70±9 years, 30 males)
were enrolled in this study, who had been implanted with ICD or cardiac resyn-
chronization therapy-defibrillator and whose left ventricular ejection fraction was
26±8%. They were randomly divided into two groups: 18 patients performed
stretching exercises in stretching group, and the remaining 18 continued the
sedentary lifestyle. Stretching exercises consisted of seven movements includ-
ing wrist dorsiflexion, wrist palmar flexion, trunk rotation, hip extension, close-
legged trunk flexion, open-legged trunk flexion and ankle dorsiflexion. Patients
performed a 30-second stretching followed by a 20-second relaxation twice in
each movement, which was carried out every day for 4 weeks. We measured a
reactive hyperemia index (RHI) and serum von Willebrand factor (vWF) as pa-
rameters of vascular endothelial function, malondialdehyde-modified low-density
lipoprotein (MDA-LDL) and reactive oxygen species (ROS) as parameters of ox-
idative stress, fibrinogen (Fib), high-sensitivity C-reactive protein (hs-CRP) and
pentraxin 3 (PTX3) as parameters of vascular inflammation. Sit-and-reach (SR)
test was also performed to assess patients’ muscle flexibility. We compared
these parameters before and after the exercise period, and between the two
groups.
Results: The RHI, vWF, MDA-LDL, ROS, Fib and SR showed no significant
changes before and after the exercise period in the control group. In the stretch-
ing group, the RHI and sit-and-reach increased significantly (P<0.01 and P<0.01,
respectively), and the vWF, MDA-LDL, ROS and Fib decreased significantly after
the exercise period as compared to those before (P<0.05, P<0.05, P<0.01 and
P<0.01, respectively). There were no significant differences in hs-CRP and PTX3
before and after the exercise period in the two groups.
Conclusions: Four-week stretching exercises improved vascular endothelial dys-
function via attenuating oxidative stress in spite of the improvement of vascular
inflammation in HF patients with ICD.

318 | BEDSIDE
Baseline deceleration capacity as a novel predictor of outcome in
patients undergoing cardiac rehabilitation after acute coronary
syndrome

B. Uznanska-Loch1, T. Rechcinski1, U. Cieslik-Guerra1, M. Kaminski2, E. Trzos1,
J. Chlapinski2, J.D. Kasprzak1, M. Kurpesa1. 1Medical University of Lodz, Chair
and Department of Cardiology, Bieganski Hospital, Lódz, Poland; 2Technical
University of Lodz, Department of Microelectronics and Computer Science,
Lodz, Poland

Purpose: Deceleration capacity (DC) is a novel indicator of autonomic nervous
system activity, proposed for cardiac risk stratification. On the basis of Holter am-
bulatory ECG monitoring (AECGM), from all pairs of RR intervals where the first
one is longer, the mean difference between RR intervals is calculated. DC ≤4.5
ms is considered abnormally low.
Methods: 114 patients (pts, mean age 58 years, 24 females, mean LVEF 49%)
undergoing 12–week ambulatory cardiac rehabilitation (CR) initiated within month
after acute coronary syndrome (ACS) were studied. AECGM and exercise test
(ExT) were performed twice – before (baseline) and after CR (post-CR) to deter-
mine HRV parameters, DC and exercise capacity and identify indicators of their
improvement. We sought for differences between subsets regarding diabetes mel-
litus DM, age (<60 or ≥60 years), baseline DC (≤4.5 or >4.5 ms). We evaluated
usefulness of baseline DC as predictor of CR outcome. DC was calculated using
custom software.
Results: A) Inter-subsets comparison In pts with DM, both baseline (p<0.01)
and post-CR (p<0.05) DC, rMSSD and triangle index values were lower. They
had lower baseline SDNN value (p<0.01). In pts over 60 years of age base-
line and post-CR ExT was lower (p<0.05). Their post-CR DC was lower than
in younger group (p<0.05). Pts with baseline DC >4.5 ms were less likely to have
DM (p<0.05) and had higher exercise capacity at post-CR ExT. Pts with abnormal
DC had higher triangle index value at post-CR AECGM (p<0.01). B) Improve-
ment depending on subsets. After CR exercise capacity rised from 8.8 to 9.8
MET (p<0.0001) in the whole group, and significant improvement was present in
all DM/age subsets. Exercise tolerance was significantly improved in pts with nor-
mal baseline DC (p<0.0001). However, ROC analysis showed that baseline DC
value could not predict improved ExT result. Post-CR values of SDNN, rMSSD
and triangle index did not change significantly compared to baseline. However, in

pts with abnormal baseline DC there was a significant (p<0.01) improvement in
triangle index value. ROC analysis showed that patients with baseline DC<5.5ms
had the best chance of significant improvement in SDNN (baseline 96 vs post-CR
115 ms), rMSSD (17 vs 20 ms) and triangle index (25 vs 31), AUC 0.633, 95%CI
0.529-0.728.
Conclusions: CR after ACS improves exercise capacity only in patients with ini-
tially normal DC, regardless of their age or diabetic status. HRV parameters im-
prove only in some patients and baseline DC <5.5ms may be used as a predictor
of SDNN, rMSSD and triangle index improvement in patients undergoing CR.

319 | BEDSIDE
Effects of functional electrical stimulation of peripheral muscles on
body composition, bone mineral density and catabolic/anabolic
imbalance in chronic heart failure

V. Matzaraki1, J. Parissis1, D.T. Farmakis1, C. Varounis1, N. Magoutis2,
K. Venetsanou3, D. Chatzidakis4, A. Karavidas2, M. Anastasiou-Nana1,
G. Filippatos1. 1Attikon Hospital, 2nd University Department of Cardiology,
Athens, Greece; 2General Hospital of Athens G. Gennimatas, Department of
Cardiology, Athens, Greece; 3KAT General Hospital of Athens, Athens, Greece;
4Attikon University Hospital, Second Department of Internal Medicine, Athens,
Greece

Purpose: Functional electrical stimulation (FES) is a safe and beneficial alter-
native to physical training in chronic heart failure (CHF) patients unwilling or un-
able to exercise that improves symptoms, quality of life and exercise capacity. We
sought to determine whether FES affects body composition, bone mineral density
and catabolic/anabolic imbalance in CHF.
Methods: Thirty stable CHF patients (67% male, aged 68±8 years) were ran-
domized to a 6-week FES training program or placebo. All patients underwent
assessment of total BMD (T-score, Z-score) and body composition (% body fat
and lean body mass) by dual energy X-ray absorptiometry (DEXA) and of blood
levels of adiponectin, leptin and ghrelin at baseline and after completion of training
protocol.
Results: FES induced a significant increase in lean body mass (mean
change±SE, 1.6±0.28 vs -1.07±0.21 kg, F=54.4, p<0.001) but not in % body fat
(0.36±0.53 vs -0.10±0.18%, F=0.63 p=0.432). FES was also followed by a signif-
icant increase in total BMD Z-scores (1.66±0.13 vs -0.20±0.06, F=5.7, p=0.022)
and T-scores (0.10±0.10 vs -0.25±0.06, F=7.9, p=0.008). FES further induced a
significant decline in adiponectin (-2.8±0.3 in FES vs 2.4±0.5 μg/ml in placebo,
F=64.4, p=0.002) and leptin (-2.3±0.9 vs 1.2±0.3 ng/ml, F=11.8, p<0.001) and
a significant increase in total ghrelin (91.6±21.6 vs -83.7±22.9 pg/ml, F=31,
p<0.001) and total ghrelin/acetylated ghrelin ratio (F=32.4, p<0.001).
Conclusion: In CHF patients, FES improved muscle mass and BMD and seemed
to restore the catabolic/anabolic imbalance by decreasing adiponectin and leptin
and increasing ghrelin. Those beneficial effects may partly account for the ob-
served improvement in exercise capacity and quality of life afforded by FES in
CHF.

IMPLANTABLE CARDIOVERTER DEFIBRILLATOR IN
REAL LIFE

328 | BEDSIDE
13-year implantation and survival rates of patients with implantable
cardioverter-defibrillators, and the prognostic impact of age, sex and
comorbidity

S.B. Pedersen1, M. Schmidt2, D.K. Farkas2, S.P. Hjortshoj3, H.E. Botker1,
J.C. Nielsen1, H.T. Sorensen2. 1Aarhus University Hospital, Skejby, Department
of Cardiology, Aarhus, Denmark; 2Aarhus University Hospital, Skejby,
Department of Clinical Epidemiology, Aarhus, Denmark; 3Aalborg University
Hospital, Department of Cardiology, Aalborg, Denmark

Purpose: To examine long-term implantation and survival rates of patients with
implantable cardioverter-defibrillators (ICDs) in routine clinical practice compared
with the background population, and the prognostic impact of age, sex and co-
morbidity.
Methods: We conducted a nationwide population-based cohort study. Using
medical databases, we identified all first-time ICD implantations during 2000-2012
(n=8,460), an age-, sex- and comorbidity-matched comparison cohort (n=84,600)
and complete mortality. Comorbidity categories were defined by Charlson Comor-
bidity Index scores of 0 (low), 1 (moderate), 2 (severe) and 3 or more (very se-
vere). We computed standardized implantation rates and assessed mortality rate
ratios (MRRs) within 13 years using a comparison cohort from the background
population. Within the ICD cohort, we compared mortality rates associated with
age, sex and comorbidity.
Results: The standardized implantation rate (per million people) increased five-
fold from 2000 to 2012, both overall (from 42 to 213) and for men (from 34 to 174)
and women (from 8 to 39). The rate increase was greatest for patients with age
≥70 years (from 10 to 80), for patients with very severe comorbidity (from 4 to 36)
and for patients with cardiac resynchronization therapy (from 2 to 62). Controlling
for age, sex and comorbidity category, ICD patients had a 70% increased MRR
within the first and the subsequent four years compared with the background pop-
ulation. However, no increased mortality was observed when adjusting addition-
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ally for cardiovascular morbidity (1-year MRR=1.05, 95% CI: 0.92-1.20; 1-5-year
MRR=1.01, 95% CI: 0.92-1.10). Old age and increasing comorbidity burden were
poor prognostic factors for both short- and long-term mortality. One-year mortality
rates were equal for men and women, but higher for men thereafter.
Conclusions: The rate of ICD implantation increased five-fold in Denmark be-
tween 2000-2012. ICD patients had the same five-year survival probability as
the background population when taking cardiovascular and other comorbidity into
account. Age and comorbidity were strong prognostic factors for short-term mor-
tality, while sex was not.

329 | BEDSIDE
How well do results from large randomized clinical trials diffuse into
clinical practice? Impact of MADIT-RIT in a large cohort of implantable
cardioverter defibrillator patients (ALTITUDE)

N. Varma1, P. Jones2, N. Wold2, K. Stein2. 1Cleveland Clinic, Cleveland, United
States of America; 2Boston Scientific, St Paul, Minnesota, United States of
America

Background: The time course for diffusion of results from important clinical trials
into daily practice can be variable. Remote monitoring of patients with networked
implantable cardiac devices generates databases that may reveal shifts in prac-
tice in electrophysiology. We tested reaction to the publication of MADIT-RIT (Nov
2012), a trial demonstrating that ICD programming with high rate cut-off (Arm B)
or extended duration of detection (Arm C) for VT therapy reduces inappropriate
shocks and mortality in ICD recipients, using the ALTITUDE database.
Methods and results: Device programming was assessed by change of pa-
rameters to i) strict trial specified settings or ii) adoption of trial principles ie VT
therapy for >200 bpm or >60s duration.
A total of 129,400 patients were analyzed. In fresh implants, “MADIT-RIT pro-
gramming” (Arms B and C) was low prior to publication (0.5%) but increased to
8.9% for implants following publication (p<0.001). In patients monitored after pub-
lication, but implanted prior to publication, programming alterations reflecting the
trial results occurred in only 0.6% of pts. In comparison, patients implanted follow-
ing publication had 16 times greater odds of MADIT-RIT programming (p<0.001).
When considering adoption of trial principles in fresh implants following publica-
tion (n=19,177), VT therapy for ≥200 bpm (quasi-Arm B) programming occurred
in 21.7% (n=4165), and extended delay (60s) (quasi-Arm C) in 3.5% (n=670),
totaling 25% (4834) with quasi-Arm B or C.
Conclusions: MADIT RIT elicited an immediate effect in the practicing commu-
nity. However, the degree of adoption, whether assessed by strict trial specified
parameters or by its principles, was relatively low. When it occurred, high rate
threshold for VT therapy rather than prolonged duration for detection, in new
rather than pre-existing implants, was preferred.
Significant inertia exists in translation of trials demonstrating mortality benefit into
general clinical practice.

330 | BEDSIDE
Arrhythmic storms and primary prevention ICD patients: incidence,
characteristics and outcomes

W. Escande1, E. Marijon2, P. Defaye3, O. Piot4, C. Leclercq5, P. Bordachar6,
D. Babuty7, J.C. Deharo8, S. Boveda9, D. Klug1 on behalf of DAI-PP
investigators. 1Cardiology Hospital of Lille, Cardiology department, Lille,
France; 2European Hospital Georges Pompidou, Cardiology department,
Paris, France; 3University Hospital of Grenoble, Arrhythmia unit, Cardiology
department, Grenoble, France; 4Centre Cardiologique du Nord, Saint-Denis,
France; 5University Hospital of Rennes, Cardiology department, Rennes, France;
6Hospital Haut Leveque, Cardiology department, Bordeaux-Pessac, France;
7University Hospital of Tours, Cardiology department, Tours, France; 8Hospital
La Timone of Marseille, Cardiology department, Marseille, France; 9Clinic
Pasteur of Toulouse, Cardiology department, Toulouse, France

Purpose: Electrical storm (ES) is an unpredictable life threatening arrhythmic
event related to the severity of the underlying cardiac pathological substrate. Inci-
dence, clinical characteristics, and outcomes of primary prevention patients with
implantable cardioverter defibrillator (ICDs) who developed ES have not been de-
scribed so far.
Methods: DAI-PP Registry (NCT#01992458) was an observational multicentric
French registry, of ICD recipients with ischemic heart disease or dilated cardiomy-
opathy, implanted in the setting of primary prevention between 2002 and 2012.
Incidence of ES was determined, and characteristics and outcomes were com-
pared between patients developing ES (ES group), those who developed isolated

Abstract 332 – Table 1. Prevalence of self-reported psychological distress in different co-morbidity groups, and a comparison with those without the specific disease

Cardiac co-morbidities ICD-related concerns, % Anxiety, % Depression, % Non-cardiac co-morbidities ICD-related concerns, % Anxiety, % Depression, %

Atrial fibrillation 27 vs 26 17 vs 16 10 vs 8** Diabetes Mellitus 26 vs 26 18 vs 16 1 vs 8***
Angina pectoris 29 vs 25* 22 vs 15*** 14 vs 7** Rheumatic disease 26 vs 26 22 vs 16* 11 vs 9
Previous MI 24 vs 27 18 vs 15* 10 vs 8* Renal Failure 28 vs 26 19 vs 16 17 vs 8***
Heart failure 27 vs 25 19 vs 13*** 11 vs 6*** Stroke 25 vs 26 18 vs 16 10 vs 9
Cardiac genetic defect 34 vs 25** 22 vs 16** 11 vs 9 Epilepsy or MS 32 vs 26 22 vs 16 12 vs 9
Hypertension 26 vs 26 18 vs 15* 10 vs 8 COPD 30 vs 25 23 vs 15*** 13 vs 8***
Intermittent claudication 31 vs 25* 24 vs 15*** 18 vs 7*** Cancer 24 vs 26 15 vs 16 9 vs 9

*p<0.05, **p<0.01, ***p<0.001.

ventricular arrhythmias (VA group) and those who developed no ventricular ar-
rhythmia (no-VA group), during a mean follow-up of 3.2±2 years.
Results: Of the 5,327 consecutive patients enrolled, 157 (2.9%) patients de-
veloped at least one ES, giving an annual incidence of 9.03 (7.57–10.48) 1000
person-year. Compared to the 1034 (19.4%) patients who developed VA and the
remaining 4136 (77.6%) patients who did not develop any ventricular arrhythmias,
we observed no significant differences regarding age, sex, type of cardiopathy,
EF, QRS duration, NYHA functional class, glomerular filtration rate, sinus rhythm,
and comorbidities. By contrast, outcomes were dramatically different regarding
ICD-related complications (23.2% vs. 19.5% vs. 14.25%, P<0.05; for ES, VA and
non-VA groups respectively), inappropriate shocks (12.2% vs. 11.3% vs. 5.4%,
P<0.05), and overall mortality (32.0% vs. 17.2% vs.13.9%, P<0.05). Finally,
we observed a much higher proportion of ICD-refractory sudden cardiac death
among ES group (30.0 vs. 8.0% vs. 6.1%, P<0.001). In multivariate analysis,
occurrence of an ES during follow-up independently predicted overall mortality
(OR=2.99, 95%CI 1.92-4.66, P<0.005).
Conclusion: Overall, in the setting of primary prevention ICDs recipients, annual
incidence of ES is relatively low (almost 1%). Although no clear differences in
characteristics, we observed major differences in outcomes.
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Clinical course of implantable cardioverter-defibrillator patients;
prolonged follow-up in routine clinical practice

A.C. Van Der Heijden, M.S. Buiten, J. Thijssen, J.B. Van Rees, L. Erven,
M.J. Schalij, C.J.W. Borleffs. Leiden University Medical Center, Department of
Cardiology, Leiden, Netherlands

Introduction: Large randomized trials have demonstrated the beneficial effect of
ICD treatment in selected patients. Data on long-term follow-up in patients outside
settings of clinical trials are scarce.
Methods: All patients who underwent ICD implantation at our Medical Center
since 1996 were evaluated. Implantations were based on international guidelines.
Cumulative incidences were obtained from cumulative incidence curves correct-
ing for the competing risk of all-cause mortality and ICD interventions.
Results: A total of 3055 patients (1967 (64%) primary; 1088 (36%) secondary
prevention) were included. During a median follow-up of 5.1 years (25th-75th per-
centile 3.1-7.8) 842 (28%) patients died. The 12-year cumulative incidence for
all-cause mortality was 55% (95% CI 51-59) which was similar for primary and
secondary prevention patients (log rank p=0.92; Table 1). A total of 1081 (35%)
patients received appropriate ICD therapy. The 12-year cumulative incidence for
appropriate therapy in primary patients was 42% (95% CI 38-47) as compared
to 63% (95% CI 59-67) in secondary patients (p<0.001). Table 1 demonstrates
additionally evaluated cumulative incidences.

Table 1. Overview of follow-up of ICD recipients

1 year FU 6 years FU 12 years FU

Clinical outcome*
All-cause mortality Primary 6% (5–7) 30% (28–33) 53% (45–63)

Secondary 5% (4–7) 30% (27–33) 56% (51–61)
Appropriate ICD therapy Primary 11% (10–13) 34% (31–37) 42% (38–47)

Secondary 24% (21–26) 51% (48–54) 63% (59–67)
Appropriate ICD shock Primary 5% (4–7) 19% (17–21) 24% (21–27)

Secondary 14% (12–17) 36% (33–39) 47% (43–51)
Device related complications*

Inappropriate ICD shock 6% (5–7) 14% (13–16) 20% (18–22)
Device infection 1% (1–2) 4% (3–5) 6% (5–8)
Lead failure 1% (1–1) 2% (2–3) 4% (3–5)

CI: confidence interval; FU: follow-up; SCD: sudden cardiac death; SD: standard deviation. *Indi-
cates cumulative incidence (95% CI).

Conclusion: After 12 year follow-up 55% of ICD recipients died. Of primary pre-
vention ICD recipients 42% required ICD intervention for potential life threatening
arrhythmias as compared 63% in secondary prevention patients.

332 | BEDSIDE
Co-morbidities in ICD-recipients and its importance for psychological
outcomes: the results from a large cross-sectional study

I. Thylen1, D.K. Moser2. 1Division of Nursing Sciences, Department of Medicine
and Health Sciences, Faculty of Health Sciences, Linköping, Sweden; 2University
of Kentucky, College of Nursing, Lexington, United States of America

Purpose: Determine the association of co-morbidity burden and psychological
outcome in ICD-patients.
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Method: 3,067 Swedish patients (80% male, age 66+12 years) completed the
survey. Anxiety and depression were measured using the Hospital Anxiety De-
pression Scale, and ICD-related concerns with the ICD Questionnaire.
Results: Eight percent reported having none of the 14 co-morbidities (mean
2.7±1.9). Those with rheumatic diseases, intermittent claudication, and neuro-
logical disorders other than stroke, perceived the highest level of discomfort from
their co-morbid condition. Sixteen percent suffered from anxiety, 9% depression,
and 26% ICD-related concerns. Those with intermittent claudication reported the
highest burden of anxiety (24%), depression (18%), and ICD-related concerns
(31%), while those with cancer reported the lowest psychosocial distress; with
15% suffering from anxiety and 9% from depression (Table 1). In multiple
regression, both greater number of cardiac co-morbidities as well as non-cardiac
co-morbidities were independently associated with higher levels of depression
controlling for age, gender, education, time since ICD-implantation, and having re-
ceived ICD-shocks. Similarly, those two indicators of co-morbidity burden were as-
sociated with higher levels of anxiety, and higher levels of ICD-related concerns.
Conclusions: Most ICD-recipients have multiple co-morbidities. Higher co-
morbidity burden is associated with worse psychological outcomes, suggesting
that ICD-recipients with multiple co-morbidities should be targeted for manage-
ment of psychological distress.
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Long-term outcomes of implantable cardioverter defibrillator (ICD) for
primary prevention in patients with ischemic and non-ischemic
cardiomyopathies: data from a survey of 5428 patients

C. Leclercq1, N. Amara1, E. Marijon2, D. Gras3, P. Bordachar4, N. Sadoul5,
O. Piot6, L. Fauchier7, P. Defaye8, S. Boveda9. 1University Hospital of Rennes -
Hospital Pontchaillou, Rennes, France; 2European Hospital Georges Pompidou,
Paris, France; 3Nouvelles Cliniques Nantaises, Nantes, France; 4Hospital Haut
Leveque, Bordeaux-Pessac, France; 5Hospital Brabois of Nancy, Vandoeuvre les
Nancy, France; 6Centre Cardiologique du Nord (CCN), Paris, France; 7University
Hospital of Tours, Tours, France; 8University Hospital of Grenoble, Grenoble,
France; 9Clinic Pasteur of Toulouse, Toulouse, France

Introduction: The number of implantable cardioverter defibrillator (ICD) for pri-
mary prevention has considerably increased during the last decade. The first ev-
idence came from pts with ischemic cardiomyopathy (ICM) then extended to pts
with non-ischemic cardiomyopathies (NICM), even if the magnitude of evidence
is less. The aim of this study was to compare characteristics and outcomes (ther-
apies, ICD-related complications and mortality) in ICM pts compared to NICM in
a large French registry of pts with ICD for primary prevention.
Method: Overall, 5428 pts from 12 centers were included in a multicenter French
registry (DAI-PP Registry) between 2002 and 2012) (NCT 01992458). Univariate
and multivariate analysis were performed.
Results: 2187 pts (40%) had a NICM and 3334 (60%) an ICM. Demographic
data are listed in table 1. NICM pts were significantly younger with a lower LVEF
and wider QRS. The mean follow-up time was 3 years. The overall mortality rate
was 48.3 (95%CI 45.0-51.5) 1,000 person-year, significantly lower among NCIM
(42.2, 95%CI 37.1-47.3) compared to ICM (51.6. 95%CI 47.3-55.9) (P=0.006).
The increase of mortality among ICM patients was mainly related to an increase
in non-cardiovascular mortality (P=0.0001), whereas other causes were similar.
Appropriate therapies (anti-tachycardia pacing and shock) were similar in both
groups, but inappropriate shocks were significantly higher in NICM (7.4 vs 5.7%;
p<0.001).

NICM (2187) ICM (3334) p

Age (year) 60±12 64±10 <0.001
Male 77% 90% <0.001
LVEF <30% 87% 82% <0.001
QRS >150ms 45% 27% <0.001
Clearance creat < 60ml/min 39% 40% 0.0076
Sinus rhythm 75% 78% <0.001
CRT/VVI and DDD 69%/15%/16% 44%/28%/28% <0.001
Overall mortality 12.5% 16.9% <0.001
>1 Appropriate therapy 22% 23% NS
≥1 Inappropriate shock 8% 6% 0.006

Conclusions: The NICM pts were younger, more female with a lower LVEF and
wider QRS. Mortality rate was significantly less than in NICM but they received
more inappropriate shocks

Poster Session 1
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Comparison of the SCORE and SCORE-HDL-algorithms for prediction
of Coronary Artery Calcification

M.B. Mortensen, K. Adelborg, H.K. Jensen, O. Gotzsche, S. Gunnersen,
H. Kanstrup, E. Falk. Aarhus University Hospital, Department of Cardiology,
Aarhus, Denmark

Background: SCORE estimates risk of cardiovascular disease based on age,

gender, total cholesterol, systolic blood pressure and smoking status for individ-
uals aged 40-65. In 2012, SCORE-HDL was introduced including High Density
Lipoprotein as an independent variable. Today, both algorithms are recommended
by the European Society of Cardiology for assessment of cardiovascular disease
(CVD) risk. This study compares the ability of SCORE and SCORE-HDL to iden-
tify Coronary Artery Calcification (CAC) among individuals without prior CVD.
Methods: Medical records of 1463 consecutive physician-referred patients who
presented to a cardiac CT facility at an universitary hospital were reviewed. Pa-
tients with prior CVD, diabetes, incomplete risk factor information, and statin users
were excluded, and the study population was limited to those aged 40 to 65. Car-
diovascular risk was calculated using the SCORE and SCORE-HDL algorithms,
and a risk ≥5% was used as a threshold for high-risk. Presence of CAC was de-
fined as an Agatston score ≥10 and severe CAC as an Agatston score >80th
percentile.
Results: 588 patients met inclusion criteria (293 men). Presence of CAC was
detected in 212 individuals. The 80th percentile corresponded to an Agatston
score above 72. SCORE-HDL did not improve discriminatory power compared to
SCORE, but significantly reduced the diagnostic sensitivity for both the presence
of CAC and for severe CAC (Table 1). Overall, the SCORE-HDL algorithm signifi-
cantly deteriorated the classification based on the net reclassification index (NRI).

Table 1

Model comparison AUROC sensitivity Specificity NRI �Sensitivity �Specificity
(%) (%) (%)

CAC≥10
SCORE 0.755 19.6 94.5 Ref Ref Ref
SCORE-HDL 0.755 12.0 96.0 −6.0 −7.7 +1.6

(p=0.86) (p<0.01) (p<0.001) (p<0.05)
CAC>80th percentile

SCORE 0.702 23.3 92.7 Ref Ref Ref
SCORE-HDL 0.712 12.5 94.7 −8.9 −10.8 +1.9

(p=0.55) 94.7 (p<0.05) (p<0.01) (p<0.01)

Conclusion: Use of SCORE-HDL compared to SCORE significantly impairs the
ability of the 5% high-risk threshold to identify CAC. The proportion of patients
classified as low-risk despite severe atherosclerosis increases using the SCORE-
HDL algorithm.

P374 | BEDSIDE
Validation of the HellenicSCORE (a calibration of the ESC SCORE)
regarding 10-year risk of fatal cardiovascular disease, in Greece

D.B. Panagiotakos1, E. Georgousopoulou1, C. Chrysohoou2, K. Massoura2,
L. Papadimitriou2, G.M. Kouli1, J. Skoumas2, C. Pitsavos2, C. Stefanadis2.
1Harokopio University, Athens, Greece; 2Hippokration Hospital, University of
Athens, Athens, Greece

Objective: To validate the HellenicSCORE (a calibration of the ESC SCORE)
based on the10-year incidence of cardiovascular disease (CVD) in Greece.
Methods: The HellenicSCORE has been developed in 2006 according to the
instructions of the ESC following the development of SCORE. During the past
years the HellenicSCORE has received much attention, and many other research
groups have followed its approach. However, the HellenicSCORE used an esti-
mation of the actual risk based on nationally estimated mortality data, because no
accurate data were available for the Greek population in the time of development
of the score. Therefore, a calibration was made here using a regression calibra-
tion methodology. In particular based on the data of the ATTICA study, 1514 men
and 1528 women (>18 years) participants of the ATTICA study, that were without
any clinical evidence of CVD at the baseline examination, were examined in 2011-
2012 in relation to the development of a fatal or non-fatal cardiovascular disease
(CVD) event as defined according to WHO-ICD-10 criteria. The predicted CVD
risk (using HellenicSCORE) was compared with the observed CVD risk that was
reported during the follow-up.
Results: Participants that were initially classified as low risk at baseline (i.e.,
<5%) had actually 9.7% CVD incidence during the follow-up by, participants with
moderate risk at baseline (i.e., 5-10%) had a 35.3% CVD incidence during the
follow-up period and participants at high risk (i.e., >10%) had a 51.3% CVD inci-
dence within the decade. Further, sub-group analyses by sex, age-category, were
also performed.
Conclusion: The prediction of CVD risk which is estimated though the Hellen-
icSCORE is valid for the Hellenic population and consists of a useful CVD risk
estimation tool in clinical practice. However, current data may assist in better cal-
ibrating the initial model.

P375 | BEDSIDE
Inclusion of dietary evaluation in cardiovascular disease risk
prediction models increases accuracy and reduces bias of the
estimations

E. Georgousopoulou1, D.B. Panagiotakos1, C. Chrysohoou2, V. Metaxa2,
M. Ntertimani1, E. Pitaraki1, J. Skoumas2, C. Pitsavos2, C. Stefanadis2.
1Harokopio University, Athens, Greece; 2Hippokration Hospital, University of
Athens, Athens, Greece

Objective: In past years the prediction of CVD risk has received special atten-
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tion; however, some investigators assert that risk models have so far not been
very successful. Thus, we examined whether the inclusion of dietary evaluation
in a risk prediction model that already contained the classical CVD risk factors,
increases the accuracy and reduces the bias in estimating future CVD events.
Methods: The database of the ATTICA study (that included information from 1514
men and 1528 women) was used. At baseline, the HellenicSCORE values (based
on age, gender, smoking, systolic blood pressure and total cholesterol) were cal-
culated; while overall assessment of dietary habits was based on the Mediter-
ranean Diet Score (MDS) that evaluates adherence to this traditional diet. In 2006,
the 5-year follow-up was performed in 2101 participants and development of CVD
(coronary heart disease, acute coronary syndromes, stroke, or other CVD) was
defined according to WHO-ICD-10 criteria.
Results: The MDS and the HellenicSCORE were significant predictors of CVD
events, even after adjusting for various potential confounders (p<0.05). However,
estimating bias (i.e., misclassification of cases) of the model that included Hellen-
icSCORE and other potential confounders was 13.8%. The MDS was associated
with the estimating bias of the outcome (p<0.001), and explained 6.1% of this
bias. Other baseline factors associated with bias were increased body mass in-
dex, low education status and increased energy intake/BMR ratio.
Conclusion: The inclusion of dietary evaluation, as well as other lifestyle charac-
teristics increases the accuracy and reduces estimating bias of CVD risk predic-
tion models.
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Carotid intima media thickness to reclassify individuals at moderate
risk of cardiovascular disease: the Dublin cardiohealth station study

M.E. Cooney1, M.T. Cooney2, V. Maher1, J. Gibney1, B. Khan1, I.M. Graham3.
1Adelaide & Meath Hospital, Incorporating the National Children’s Hospital,
Dublin, Ireland; 2St Columcille’s Hospital, Dublin, Ireland; 3Trinity College Dublin,
Dublin, Ireland

Purpose: The 5th Joint Task Force European guidelines on cardiovascular dis-
ease (CVD) prevention recommend measurement of carotid intima media thick-
ness (CIMT) in asymptomatic individuals at moderate risk (Class IIa). Using
the Panasonic Cardiohealth station (CHS), a semi-automated ultrasound system
which allows detection of carotid plaque and measurement of CIMT, we aimed
to evaluate the ability of CIMT to further risk stratify patients attending a CVD
prevention clinic.
Methods: Patients who were aged over 18 years who were free of known CVD
and were classified as moderate, high or very high risk of CVD based on the
5th joint task force European guidelines on CVD prevention priorities were in-
cluded. Information was collected on traditional risk factors for CVD including
smoking status, diabetes, family history of premature CVD, blood pressure, heart
rate, body mass index, waist circumference, lipid measurements and glucose.
Three measurements of right and left IMT at the common carotid artery were
taken; the highest of these was used in the analyses. Elevated CIMT was defined
as >0.9mm as recommended in the guidelines. We analysed the percentage of
those at moderate risk reclassified after addition of CIMT and used Fischer’s ex-
act test to determine whether the percentage was statistically significant.
Results: 200 patients were included in the study (55% women). The mean age
was 56 years in men and 58 years in women. 18% of both men and women were
current smokers. 14% of men and 10% of women had diabetes. Of women, 72%
were classified as moderate risk, 22% were classified as high risk and 8% were
based as very high risk based on traditional risk factors and overall 24% had ele-
vated CIMT. Of men, 55% were classified as moderate risk, 24% were classified
as high risk and 21% were based as very high risk based on traditional risk fac-
tors and overall 40% had elevated CIMT. The reclassification from moderate to
high risk based on the CIMT measurement was 27% in men (p<0.001) and 15%
in women (p=0.001).
Conclusions: CIMT measurement reclassifies a considerable percentage of pa-
tients who are judged to be at moderate risk using traditional CVD risk factors
alone. This supports the recommendation to use CIMT for further risk stratifica-
tion in those at moderate risk. It was possible to measure CIMT quickly and easily
during a routine cardiovascular risk factor clinic visit using the CHS.

P377 | BEDSIDE
Prevalence of high cardiovascular risk calculated by SCORE
evaluation system in Russian population

S.A. Shalnova1, A.D. Deev1, A.O. Konrady2, Y.A. Karpov3, G.A. Muromtseva1,
O.P. Rotar2, J.V. Zhernakova3, E.V. Shlyakhto2, S.A. Boytsov1 on behalf of
the ESSE-RF study investigators. 1National Research Center for Preventive
Medicine, Moscow, Russian Federation; 2Federal Almazov Medical Research
Centre, Saint Petersburg, Russian Federation; 3Russian Cardiology Research
Center, Moscow, Russian Federation

Purpose: To estimate the high cardiovascular risk in a Russian population ac-
cording to the SCORE evaluation system for regions of high cardiovascular risk.
Methods: Data came from multicenter epidemiological study called ESSE-RF
included 12 regions of Russia. Eight of them: Alania (AL), Ivanovo (IV), Orenburg
(O), Saint Petesburg (SP), Tomsk (T), Tyumen (TYU), Volgograd (VOL), Voronezh
(VOR) conducted survey in 2012-2013 with randonly selected subjects aged 35-
64 years by a single core protocol. Total number of screened was 10405 (3239

men). Education, HDL cholesterol, triglycerides, hear rate, alcohol consumption
for subject without CVD hystory were added into analysis. The estimated 10-year
absolute risk for fatal CVD≥5% considered as a high (HCVDR). All data were age-
adjusted according Euro Standard. Descriptive statistcs and logistic regression
were used.
Results: At age 40, 22.8% of men and 23.6% of women were at HCVDR. Corre-
sponding numbers at age 50 were 53.7% and 33.9% and at age 60 were 93.5%
and 60.5%. At age 40, one 5 men and one of 5 women would be classified at
low risk for CVD, while at age 60 only 7% of men and 40% of women. Preva-
lence of HCVDR in entire cohort was 57.9% (in men 67.3%, in women - 54.0%,
p<001). The highest proportion of HCVDR had men in AL (75.1%) and women in
VOR (64.5%), whereas the lowest one had men and women in TYU (52.2% and
41.5%), respectively. Large differences between regions remain after adjustment
for other risk factors than used in SCORE.
Conclusion: According to SCORE system more than half of the adults Russian
population is at high CVD risk The proportion of HCVDR substantially differ be-
tween regions, varying from 65.7% in VOR (Central Russia) to 45.1% in TYU
(Ural)

P378 | BEDSIDE
Combined high sensitivity c-reactive protein and maximal exercise
tolerance as predictors of 10-year mortality among stable patients
referred for diagnostic treadmill stress testing (2000-2001)

J. Shehadeh1, O. Reges2, M. Heshen2, N. Yaniv1, D.A. Halon1, L. Morton2.
1Lady Davis Carmel Medical Center, Haifa, Israel; 2Clalit Research Center, Tel
Aviv, Israel

Background: Cardiovascular disease remains the biggest cause of death world-
wide especially in the western world including our country. Exercise capacity
measured in metabolic equivalents (METS) and high sensitivity C-reactive pro-
tein (hsCRP) can improve the predictive capability of cardiovascular morbidity
and mortality.Full evidence regarding the integrated predictive capability of these
parameters is lacking.
Objectives: To examine the independent and the integrated contribution of these
functional and inflammatory parameters in predicting all cause mortality during
10 years of follow up.
Patients and methods: 385 stable patients were referred for diagnostic symptom
limited treadmill stress testing for suspected/known coronary artery disease in
the period between 15/8/2000 and 27/1/2002.Blood samples for hs –CRP were
drawn before initiating exercise testing from all participants. Data regarding all
cause mortality during 10 years of follow up after the index date was taken from
the medical file and cox regression was performed for risk assessment.In order
to examine the integrated contribution of METS and hs CRP, categorical variable
was identified expressing the combined profile of the two variables.
Findings: Univariate analysis uploaded significant contribution of the two param-
eters in predicting all cause mortality. Multivariate analysis taking into account the
framingham risk score,gender,age,METS and hs CRP, showed independent con-
tribution of METS in predicting all cause mortality (HR=0.82, 95% CI: 0.73-0.93,
P=0.001). Examining the combined contribution of METS and hs CRP when divid-
ing the patients into four groups-(elevated mets elevated crp; elevated mets de-
creased crp; decreased mets elevated crp; decreased mets decreased crp), The
mortality risk is the lowest in the group defined by elevated METS and decreased
hs CRP.Compared to this group, the mortality risk is higher with change of any
variable.Higher values of hs CRP increase the risk of death by 8.0 among people
with higher functional capacity compared to lower values of hs CRP among the
same group.
Conclusions: It is recommended to combine hs CRP test as part of the regu-
lar monitoring cardiac patients even among those identified in exercise testing
including those with high functional capacity.

P379 | BEDSIDE
Impact of the genetic and conventional risk factors of ischemic heart
disease on acute coronary syndrome prediction

D. Zaliaduonyte-Peksiene1, E. Tamuleviciute-Prasciene1, V. Tamakauskas1,
O. Gustiene1, S. Maciulskyte1, V. Lesauskaite2, R. Zaliunas1. 1Lithuanian
University of Health Sciences, Academy of Medicine, Department of Cardiology,
Kaunas, Lithuania; 2Lithuanian University of Health Sciences, Institute of
Cardiology, Kaunas, Lithuania

Background: Matrix metalloproteinases (MMPs) and components of renin-
aldosterone-angiotensin system (RAAS) may be associated with atherogenesis,
plaque rupture and pathogenesis of acute coronary syndromes (ACS) including
different types of ACS such as ST elevation myocardial infarction (STEMI) and
non-ST elevation myo-cardial infarction (NSTEMI). Aim of the study was to eval-
uate the influence of traditional risk factors of ischemic heart disease (IHD) and
genetic factors to predict different types of ACS.
Methods: Five hundred and twenty three patients with ACS (393 with STEMI
and 130 with NSTEMI) comprised a study group. The control group involved 645
subjects free from symp-toms of IHD and stroke matching the study group design
according to their age and gender. Genetic polymorphism of MMP-2 (-735) C/T,
MMP-2 (-1306) C/T, MMP-3 (-1171) 5A/6A, MMP-9 (-1562) C/T and ACE I/D was
evaluated using PCR.
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Results: Patients with ACS more often had ID or II genotype than DD genotype
of ACE (p=0.04) and 5A5A or 5A6A genotype than 6A6A genotype of MMP-3
(p=0.02) in comparison to the control group. The genotypes and allele of other
studied genes (MMP-2 (-735) C/T, MMP-2 (-1306) C/T, and MMP-9 (-1562) C/T)
did not differ between the groups. 5A5A and 5A6A genotypes of MMP-3 (OR 1.5;
p=0.021), II and ID genotypes of ACE (OR 1.7; p=0.006) along with traditional IHD
factors such as smoking (OR 4.9; p=0.001), hypertension (OR 2.0; p=0.001), di-
abetes mellitus (OR 2.9; p=0.001) and dyslipidemia (OR 2.1; p=0.001) increased
the risk of STEMI. However, polymorphism of MMP-3 5A/6A and ACE I/D did not
increase risk of NSTEMI (OR 1.1, p=0.9 and OR 1.5; p=0.1, respectively).
Conclusions: Genetic polymorphism of MMP-3 5A/6A and ACE I/D along with
conventional IHD risk factors increase the risk of occurrence of STEMI, however
traditional IHD factors have a superior role.

P380 | BEDSIDE
Impact of adipose tissue composition on cardiovascular risk
assessment

A. Kunimura1, T. Uetani1, K. Harada1, N. Shinoda1, Y. Takayama1, B. Kato1,
K. Harada1, M. Takeshita1, T. Amano2, T. Murohara3. 1Chubu Rosai Hospital,
Nagoya, Japan; 2Aichi Medical University, Department of Cardiology, Nagoya,
Japan; 3Nagoya University Graduate School of Medicine, Department of
Cardiology, Nagoya, Japan

Background: Visceral adipose tissue (VAT), unlike subcutaneous adipose tissue
(SAT), has been shown to be highly correlated with cardiovascular risk factors.
The aim of this study was to evaluate the predictive value of adipose tissue com-
position measured by computed tomography for cardiovascular outcome.
Method: 369 consecutive patients without history of cardiovascular disease who
underwent 64-slice computed tomography angiography (CTA) were recruited. The
ratio of visceral adipose tissue to the total adipose tissue (%VAT) was calculated
as VAT/ (VAT + SAT)× 100. Patients were divided into three groups in accordance
with tertiles of %VAT (tertile1, <35.1%; tertile2, 35.1 to 45.0%; tertile3, 45.1%≤).
The investigated risk factors were hypertension, hyperglycemia, and dyslipidemia.
We analyzed the incidence of major adverse cardiac events (MACE), including
cardiovascular death, myocardial infarction, and any revascularization.
Result: The rate of patients who have two or more concomitant risk factors
was significantly increased across tertiles of %VAT (p=0.001). During the median
follow-up of 1973 days, 96 events occurred. Event-free survival was significantly
associated with %VAT tertiles, with worse event-free survival in tertile 3 (log-rank
p=0.001). In Cox analysis, the hazard ratio (HR) of %VAT (per tertile) for MACE
was 1.39 (95% confident interval [CI] 1.05–1.82, p=0.02). Among patients with
tertile 3, HR for MACE was 1.81 (95% CI 1.01–3.23, p=0.045) compared to tertile
1 after adjustment for confounding factors.

Conclusion: %VAT is independently associated with MACE, indicating that adi-
pose tissue composition is a useful predictor of cardiovascular outcome.
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Mthfr c677t genotype is not associated with ischaemic heart disease
and stroke in a large prospective study in china

D. Bennett1, L. Li2, I. Millwood1, R. Walters1, Y. Guo3, Z. Bian3, R. Collins1,
S. Parish1, R. Clarke1, Z. Chen1 on behalf of China Kadoorie Biobank
Collaborative Group. 1University of Oxford, Oxford, United Kingdom; 2Peking
University, School of Public Health, Beijing, 3Peking University, Chinese
Academy of Medical Sciences, Beijing, China, People’s Republic of

Purpose: The MTHFR C677T variant is associated with higher homocysteine
levels, and previous studies have reported a 30% higher risk of stroke for the TT
compared to CC genotype in Asian but not in Western populations. In Asian re-
gions, where there is low dietary folate consumption, it has been suggested that
randomized controlled trials of folic acid supplementation to reduce homocys-
teine, or Mendelian randomisation studies using the C677T variant, are required
to investigate the causal relationship between homocysteine and cardiovascular
disease.
Methods: We examined the associations of the C677T genotype with both stroke
and ischaemic heart disease (IHD; defined as fatal coronary disease, fatal or non-
fatal myocardial infarction) in men and women recruited from 10 diverse regions
across China between 2004 and 2008 as part of the China Kadoorie Biobank
(CKB) prospective study. Genotyping was carried out in a random subset of about
a fifth of CKB participants using Illumina Goldengate technology. After excluding

related individuals, data on MTHFR C677T (rs1801133) and A1298C (rs1801131)
variants were available for 82,000 participants. This SNP pair were in high linkage
disequilibrium (R-square=0.168, D-prime=0.99). Over a 6-year follow-up, there
were 5794 incident strokes (3613 ischaemic, 912 haemorrhagic) and 649 incident
IHD events in the genotyped subset.
Results: The prevalence of TT homozygotes varied almost 10-fold between the
ten regions (41.2% vs 4.8%) with a north to south gradient. With full adjustment
for age, sex and region, the relative risks for TT vs CC were 0.97 (95% CI: 0.76,
1.24) for IHD and 1.05 (0.96, 1.15) for stroke, with similar results for ischaemic and
haemorrhagic stroke. Without adjustment for region, the age and sex-adjusted rel-
ative risks for TT vs CC were 1.42 (95% CI: 1.14, 1.76) for IHD and 1.32 (1.23,
1.43) for stroke. The prevalence of the A1298C genotype also differed substan-
tially across regions and was unrelated to IHD or stroke, irrespective of how the
data were analysed.
Conclusion: This large study, with almost twice the number of stroke cases as
a previously reported meta-analysis, does not support an association between
the MTHFR genotypes and risk of stroke in Asian populations. Inadequate cor-
rection for the large geographic variation in MTHFR genotypes may account for
the discrepancy with previous reports. Folic acid treatment is unlikely to have any
clinically important beneficial effect on risk of IHD, or stroke.

P382 | BEDSIDE
Transferrin saturation and risk for cardiovascular mortality: a 20-year
follow-up

T. Hisamatsu1, K. Miura2, A. Fujiyoshi2, T. Ohkubo3, N. Miyagawa2, N. Okuda4,
T. Hayakawa5, A. Okayama6, T. Okamura7, H. Ueshima1 on behalf of NIPPON
DATA90 Research Group. 1Shiga University of Medical Science, Center for
Epidemiologic Research in Asia, Otsu, Japan; 2Health Science, Shiga University
of Medical Science, Otsu, Japan; 3Teikyo University, Hygiene and Public Health,
Tokyo, Japan; 4National Institute of Health & Nutrition, Nutritional Education,
Tokyo, Japan; 5Fukushima Medical University, Hygiene and Preventive Medicine,
Fukushima, Japan; 6First Institute for Health Promotion and Health Care, Tokyo,
Japan; 7Preventive Medicine and Public Health, Keio University, Tokyo, Japan

Purpose: Epidemiological studies aimed at correlating cardiovascular disease
(CVD) with elevated transferrin saturation (TS), as a commonly used indicator for
a predisposition of iron overload, have thus far yielded inconsistent results: most
have either shown no association or an inverse association. The reason for these
inconsistent results may be that those studies did not account for a high level of
TS. Elevated TS ≥50%, in fact, was recently associated with an increased risk
of all-cause mortality in general population. We examined whether elevated TS
is associated with a high risk of CVD mortality including coronary artery disease
(CAD) in a representative population.
Methods: A total 7098 community-dwelling adults aged 30 to 95 years (58.8%
women), none of whom had treatment for anemia and prior CVD, were included in
the 20-year prospective analysis. TS, calculated as a percentage (dividing serum
iron by total iron-binding capacity), was categorized into 6 groups (<10%, 10-
19%, 20-29% served as a reference, 30-39%, 40-49%, and ≥50%). The hazard
ratios (HRs) and 95% confidence intervals (95%CI) for TS levels in relation to
CVD and CAD mortality were estimated by Cox models adjusted for conventional
CVD risk factors.
Results: During follow-up period (mean 18.0±4.5 years), we observed 1649
deaths, including 477 from CVD, and 101 from CAD. In men, we observed a
U-shape association of TS with CVD mortality (HR, 1.60; 95%CI, 0.86-2.97 for
<10%; HR, 1.03; 95%CI, 0.72-1.47 for 10-19%; HR, 1.04; 95%CI, 0.73-1.50 for
30-39%; HR, 1.40; 95%CI, 0.87-2.26 for 40-49%; HR, 1.74; 95%CI, 1.04-2.90 for
≥50%) particularly with CAD mortality (HR, 2.99; 95%CI, 1.04-8.59 for <10%;
HR, 1.61; 95%CI, 0.78-3.31 for 10-19%; HR, 1.17; 95%CI, 0.53-2.59 for 30-39%;
HR, 1.25; 95%CI, 0.40-3.84 for 40-49%; HR, 3.20; 95%CI, 1.18-8.68 for ≥50%).
The similar relationship between TS and CVD mortality were also confirmed in
women, but not statistically significant. These associations persisted in the anal-
ysis where the first 3 years of follow-up were excluded to take into account the
possibility of the effect by an unknown preclinical disease.
Conclusions: The association between TS level and CVD mortality was U-
shaped. Compared with TS of 20-29%, TS ≥50% was significantly associated
with a high risk of CVD mortality particularly CAD mortality in men. Our results
support the concept that excess body iron stores could contribute to the risk of
CAD, better known as the “iron hypothesis”. Further studies are necessary to
confirm these findings in other populations.

P383 | BENCH
Risk factors influencing coronary artery calcification (cac) progression

R. Erbel1, N. Lehmann2, S. Chursidze1, A.A. Mahabadi1, S. Moehlenkamp1,
T. Budde3, H. Kaelsch1, S. Moebus2, U. Roggenbuck2, K.H. Joeckel2 on behalf
of Heinz Nixdorf Recall Study Group. 1West German Heart Center Essen, Clinic
for Cardiology, Essen, Germany; 2University of Duisburg-Essen (UDE), Essen,
Germany; 3Alfred Krupp Hospital, Klinik für Innere Medizin und Kardiologie,
Essen, Germany

Purpose: Progression of coronary artery calcification (CAC) as a sign of
atherosclerosis can be detected and quantified using repetitive computed tomog-
raphy (CT) scanning. We evaluated parameters indicating higher or attenuated

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/35/suppl_1/1/541954 by guest on 10 April 2024



Risk prediction in asymptomatic populations / Risk prediction in high risk populations 53

CAC progression beyond estimated values in participants of the Heinz Nixdorf
Recall (HNR) study cohort.
Methods: Participants of the HNR study received at the age of 45 to 75 years
a first electron beam CT (EBCT) and were followed for 5 years, before a second
EBCT (Imatron, GE, USA) was performed with the same scanning system, identi-
cal scanning protocols and evaluation algorithms. In 3481 participants a complete
data set including risk factor profiles and CAC values >10 Agatston score were
available. Participants with coronary events or coronary revascularization before
recruitment or during follow-up were excluded. From measured CAC values at
baseline and after 5-years a model was derived for prediction of CAC progression.
Odds ratios with 95% confidence intervals (CI) for measured exceeding predicted
progression by a predefined threshold were calculated in a multivariable analysis.
Results: The following parameters were identified in men demonstrating an at-
tenuated or accelerated CAC progression: age 0.71 (0.65-0.78), p<0.0001; sys-
tolic blood pressure 1.13 (1.06–1.21), p=0.0005; lipid lowering medication 1.89
(1.24–2.89), p=0.003; diabetes 1.90 (1.37 2.63), p<0.0001; present smoking 1.99
(1.40–2.80), p<0.0001, whereas antihypertensive agents, LDL-cholesterol, and
former smoking were not significant. The following parameters were identified for
women: systolic blood pressure 1.08 (1.01–1.14), p=0.02; lipid lowering medica-
tion 1.49 (1.02–2.19), p=0.04; diabetes 1.56 (1.05–2.33), p=0.03), and present
smoking 1.98 (1.47–2.67), p<0.0001.
Conclusion: Systolic blood pressure, lipid lowering medication, diabetes and
present smoking in both men and women as well as younger age in men only
are predictors of CAC progression beyond predictable levels.

P384 | BEDSIDE
Subclinical arterial wall damage in patients with low and moderate
cardiovascular risk

S.J. Urazalina1, S.A. Boytsov1, V.V. Kukharchuk2. 1National Research Center
for Preventive Medicine, Moscow, Russian Federation; 2Russian Cardiology
Research and Production Complex, Moscow, Russian Federation

Background: Adults over 40 years of age often demonstrate atherosclerotic
arterial damage without apparent clinical manifestation, so called subclinical
atherosclerosis, that was shown to be sufficient for the development of adverse
cardiovascular events such as myocardial infarction, stroke, or sudden death.
Aim: To study the degree of subclinical arterial wall damage in patients with low
and moderate risk of cardiovascular death by SCORE scale by using instrumental
research methods.
Material and methods: We enrolled 600 patients (mean age - 49±7.1) with low
and moderate risk by SCORE scale, of them: 445 women and 155 men without
atherosclerosis and diabetes mellitus-related diseases. Everyone passed carotid
duplex ultrasonography with the measurement of intima-media thickness (IMT)
and carotid plaque (CP) burden. In the study subjects computer sphygmography
was also performed to determine ankle-brachial pulse wave velocity (abPWV) and
ankle-brachial index (ABI).
Results: Using instrumental research methods, we detected 389 (64%) patients
with subclinical signs of atherosclerosis. CPs were found in 359 patients (60%),
thickened IMT (>0.9mm) in 28 patients (5%), increased abPWV in 227 patients
(38%), and ABI of <0.9 in 29 patients (5%). Out of 28 patients with thickened
IMT, only two didn’t have CP, and 331 patients with CP had normal IMT. Out of
227 patients with increased abPWV, 30 didn’t have CP, and 197 patients had
both increased abPWV and CP. All 29 patients with ABI of <0.9 had CPs (Table
1). The “presence of CP” was the most sensitive parameter in the include patients
in terms of atherosclerosis determination (92%).

Table 1. Arterial wall damage parameters

Parameters Carotid plaque “+” (n=357) Carotid plaque “−“ (n=243)

IMT >0.9 mm 26 (7%) 2 (1%)
IMT ≤0.9 mm 331 (93%) 241 (99%)
Increased abPWV, m/s 197 (55%) 30 (12%)
Normal abPWV, m/s 160 (45%) 213 (88%)
ABI <0.9 29 (8%) 0 (0%)
ABI ≥0.9 325 (91%) 243 (100%)

Conclusion: The study demonstrated high degree of subclinical arterial wall
damage in patients with low and moderate risk by SCORE scale and high de-
tection frequency of carotid plaques.

RISK PREDICTION IN HIGH RISK POPULATIONS
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Abnormal rise in blood pressure post exercise in asymptomatic
normotensive subjects is associated with structural and functional
cardiovascular abnormalities

O. El Shahawy1, M. El Shahawy2. 1Virginia Commonwealth University,
Richmond, 2Sarasota Memorial Hospital, Sarasota, United States of America

Purpose: To examine whether abnormal rise in blood pressure post mild exer-
cise is correlated with cardiovascular disease risk in subjects with normal blood
pressure at rest.
Methods: We evaluated 2230 subjects aged 23-80 years, who underwent screen-

ing for CVD risk using Early CVD Risk Score (ECVDRS), also known as Ras-
mussen Risk Score. ECVDRS consists of 10 non-invasive tests including large
(C1) and small (C2) artery stiffness, blood pressure (BP) at rest and post mild ex-
ercise (BP-PME), Carotid Intima Media Thickness (CIMT), and left ventricular ul-
trasound. In the presented sub study, we evaluate the subgroup of asymptomatic
normotensive individuals at rest for cardiovascular functional (LVH) and structural
(C1, C2, CIMT) abnormalities. BP at rest is considered normal when it is below
140/systolic and 80/diastolic.
Results: Among the 2230 asymptomatic participants, we analyzed 1307 with nor-
mal resting BP taking no anti-hypertensive medication. We test the hypothesis
that asymptomatic subjects with normal resting BP that have abnormal BP-PME
have significantly higher cardiovascular risk that those with normal rise in BP-
PME. We used 4 Chi-square tests to test the independence between the two
groups (with or without abnormal rise in BP-PME) regarding their LVH status, C1,
C2 and CIMT. There were significant differences between abnormalities in LVH,
C1 and CIMT findings in between the two groups but there was no significant as-
sociation regarding C2 (not presented). The proportion of abnormal LVH was 0.07
and 0.11 respectively with normal vs elevated BP-PME, χ2(1, N=1307) = 4.485,
p=0.0342. The proportion of abnormal C1 was 0.03 and 0.07 respectively with
normal vs elevated BP-PME, χ2(1, N=1306) = 6.842, p=0.0089. Finally, the pro-
portion of abnormal CIMT was 0.18 and 0.23 respectively with normal vs elevated
BP-PME, χ2(1, N=1307) = 4.603, p=0.0319.
Conclusions: Abnormal BP-PME is significantly associated of echo-determined
LVH and abnormalities in C1 and CIMT among subjects with normal resting BP.
Assessment of BP-PME could be beneficial in screening subjects with normal
resting BP regarding cardiovascular structural and functional abnormalities for
further cardiovascular risk stratification and initiating appropriate therapeutic in-
terventions. Additionally, these preliminary findings warrants the need for further
investigation of the etiology and subsequent morbidity associated with elevated
BP-PME. BP-PME assessment could help identify early cardiac disease likely to
progress to morbid events in low risk patients.

P387 | BEDSIDE
Differential value of left ventricular mass index and wall thickness in
predicting cardiovascular prognosis: the pamela study

G. Seravalle1, C. Cuspidi1, R. Facchetti2, M. Bombelli3, C. Sala4, G. Grassi3,
G. Mancia1. 1San Luca Hospital, Italian Institute for Auxology (IRCCS), Milan,
Italy; 2Università Milano-Bicocca, Health Science Dept, Monza, Italy; 3Clinica
medica, Univ. Milano Bicocca, Monza, Italy; 4Fondazione Ospedale Maggiore
Policlinico, Univ. Milano, Clinical Science and Community Health, Milano, Italy

Aim: Data on the prognostic value of echocardiographic left ventricular hyper-
trophy (LVH) as defined by LV wall thickness rather than LV mass estimate are
scanty and not univocal.
Thus, we investigated the value of LV mass index, wall thickness and relative wall
thickness (RWT) in predicting cardiovascular events in the PAMELA population.
Methods: At entry 1716 subjects underwent diagnostic tests including laboratory
investigations, 24-hour ambulatory blood pressure (BP) monitoring, and echocar-
diography. For the purpose of the present analysis all subjects were divided into
quintiles of LV mass, LV mass/BSA, LV mass/h2.7, inter-ventricular septum (IVS),
posterior wall (PW) thickness, IVS+PW thickness, and RWT.
Results: Over a follow-up of 148 months, 139 non-fatal or fatal cardiovascular
events were documented. After adjustment for age, sex, BP, fasting blood glu-
cose, total cholesterol, and use of antihypertensive drugs, only the subjects strat-
ified in the highest quintiles of LV mass indexed to BSA or height2.7exhibited a
greater likelihood of incident cardiovascular disease: relative risk 2.69 (CI: 1.05-
6.96, p=0.04) and 4.62 (CI 1.42-15.02, p=0.01), respectively, as compared to the
first quintile (reference group). The same was not true for the highest quintiles
of IVS, PW thickness, IVS+PW thickness and RWT. Similar findings were found
when echocardiographic parameters were expressed as continuous variables.
Conclusions: The present study indicates that LV wall thickness, at difference
from LV mass index, does not provide a reliable estimate of cardiovascular risk
associated with LVH in a general population. From these data it is recommended
that echocardiographic laboratories should provide a systematic estimate of LV
mass index, which is a strong, independent predictor of incident cardiovascular
disease.

P388 | BENCH
Cumulative effect of axial, structural and repolarization ecg findings
on long-term cardiovascular mortality in healthy individuals

M. Sawano1, S. Kohsaka1, T. Okamura2, T. Inohara1, Y. Shiraishi1, A. Kadota3,
T. Ohkubo4, K. Miura5, A. Okayama6, H. Ueshima5 on behalf of National
Integrated Project for Prospective Observation of Non-Communicable Disease
and its Trends in the Aged, 1980 and 1990. 1Keio University Hospital,
Department of Cardiology, Tokyo, Japan; 2Keio University, Department of
Preventive Medicine and Public Health, Tokyo, Japan; 3Osaka Kyoiku University,
Department of School Nursing and Health Education, Osaka, Japan; 4Teikyo
University, Department of Hygiene and Public Health, Tokyo, Japan; 5Shiga
University of Medical Science, Department of Health Science, Otsu, Japan;
6First Institute for Health Promotion and Health Care, Tokyo, Japan

Purpose: Atherosclerotic cardiovascular disease (ASCVD) is a major burden
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around the globe. Traditional risk scores such as the Framingham risk score
(FRS) have played a central role for early detection of high-risk individuals for
ASCVD. However, these risk scores do not include findings from electrocardio-
grams (ECG) that are acquired easily and cost-effectively in everyday practice.
Despite its long history, the prognostic implication of ECG findings remains un-
clear. We aimed to evaluate the cumulative effect of axial, structural, and repolar-
ization ECG findings on ASCVD mortality in a Japanese cohort registry.
Methods: Community-dwelling Japanese individuals from the NIPPON DATA 80
and 90 groups were included in this study. The office-based FRS and the cohort-
driven NIPPON DATA score (NDS) were calculated for each individual. Baseline
ECG findings were classified according to the Minnesota Code and categorized
into axial (left axis deviation, clockwise rotation), structural (left ventricular hyper-
trophy, atrial enlargement), and repolarization (minor and major ST-T changes)
abnormalities. Individuals were divided into three groups according to the num-
ber of ECG category: none, single, or more than two. The hazard ratios for each of
the group were estimated with stratified Cox proportional hazard models adjusted
for the FRS and the NDS.
Results: A total of 16,816 individuals were evaluated. The average age was 51.2
(95% confidence interval [CI], 37.7-65.7), 42.7% were male. The follow-up du-
ration was 300,924 person-years with a mean of 17.9 (95%CI, 12.1-23.7) year-
follow-up per person. 4,203 participants (25.0%) had single or more ECG cate-
gories: 3,648 (21.7%) had single, 555 (3.3%) had more than two categories. The
median for each risk score was as followed: FRS in male 13.20% (interquartile
range, 5.6-25.3%), FRS in female 6.30% (interquartile range, 2.8-13.7%), and
NDS 0.40% (interquartile range, 0.10-1.93%). After adjustment for FRS and the
NDS, the hazard ratios for each ECG category were as followed: FRS for male
(Single 1.12, 95%CI 1.02-1.24, More than two 1.66, 95%CI 1.42-1.94), FRS for
female (Single 1.33, 95%CI 1.20-1.47, More than two 1.84, 95%CI 1.55-2.19) and
NDS (Single 1.26, 95%CI 1.18-36, More than two 1.81, 95%CI 1.61-2.03).
Conclusion: Cumulative ECG findings are independent predictors for long-term
ASCVD risk in healthy individuals. Individuals with multiple ECG findings who
possess intermediate risks according to traditional risk scores may benefit from
intensive primary intervention.

P389 | BEDSIDE
Serum uric acid, arterial stiffness and total cardiovascular risk: is
there a link?

M. Dorobantu1, D. Lighezan2, A. Deaconu1, I. Comanescu1, S. Onciul1,
B. Dragoescu1, D. Salaru3, A. Micoara4, O.-F. Tautu1. 1University of Meidicine
and Pharmacy “Carol Davila”, Clinical Emergency Hospital, Cardiology,
Bucharest, Romania; 2University of Medicine and Pharmacy “Victor Babes”,
Municipal Emergency Hospital, First Internal Medicine Department, Timisoara,
Romania; 3University of Medicine and Pharmacy “Gr. T. Popa”, Institute of
Cardiovascular Disease “Prof. Dr. Geroge I.M. Georgescu”, Iasi, Romania;
4University of Medicine and Pharmacy “Victor Babes”, General Practitioner,
Timisoara, Romania

Purpose: To analyze the relation between serum uric acid levels (UA), arterial
stiffness and total cardiovascular (CV) risk in a large adult population using the
data from SEPHAR II Romanian national representative survey.
Methods: A number of 1975 subjects enrolled SEPHAR II survey (69,06% re-
sponse rate, 52,6% females, age range: 18-80years) were evaluated by means of
a questionnaire, anthropometric, blood pressure (BP) and arterial stiffness mea-
surements (PWVao, AIXao) by validated sfigmomanometric device, 12 lead ECGs
and laboratory workup including plasma uric acid levels. Normal serum UA lev-
els were: 2,40mg/dl – 5,70mg/dl for women and 3,4mg/dl – 7,0mg/dl for males
(according to laboratory normal range values), values above these thresholds
defyning hyperuricaemia. Log(TG/HDL-cholesterol) defined atherogenic index of
plasma (AIP). Total CV risk was appreciated based on the SCORE sistem. Bivari-
ate correlation analysis with adjustments for major confunders using IBM SPSS
20.0 was used to assess the relation between serum UA, arterial stiffness and
total CV risc.
Results: Mean serum UA value was 4.93±1.42mg/dl (range 1,20-10,80 mg/dl),
the prevalence of hyperuricemia being 12,9%. There was a significant corelation
between UA levels and both aortic and brachial BP values, independet of age
and sex (r2=0.071, p<0,0001 for brachial SBP, r2=0.042, p<0,0001 for brachial
DBP, r2=0.038, p<0,0001 for aortic SBP). After adjusting for age, sex and BP val-
ues, there was a significant corelation between UA levels and PWVao (r2=0.025,
p<0,0001), AIXao (r2=0.021, p<0,0001) and AIP (r2=0.172, p<0,0001), the high-
est values of both arterial stiffness indices and AIP being noted amoung subjects
with hyperuricaemia. More, UA leves were indirectly correlated with eGFRCKD-
EPI levels, independently of age, sex and BP values (r2=0.461, p<0,0001),
subjects with hyperuricaemia having the lowest eGFRCKD-EPI values. On av-
erage, subjects at very high CV risc had a significant higher UA leves com-
paread with subjects with lower CV risc: SCORE<1% – 4,22mg/dl vs. SCORE
1-4% – 5.33mg/dl vs. SCORE 5-9% – 5.27mg/dl vs. SCORE ≥10% – 5.62mg/dl,
p<0,0001).
Conclusions: The results of our study reconfirm serum uric acid levels as a car-
diovascular risk factor. The novelty of our results is the link between serum UA,
arterial stiffness and total CV risc. Our results sugest that increased UA levels
promotes endothelial disfunction and atherogenesis leading to arterial stiffness
on one hand and contributes to the progression of renal failure independently of
age and sex and BP values, on the other, therefore enhacing the total CV risk.

P390 | BEDSIDE
Reclassification improvement and discrimination by testosterone in
hypertensive males

N. Ioakeimidis, C. Vlachopoulos, A. Aggelis, P. Pietri, P. Xaplanteris,
M. Abdelrasoul, A. Aggelakas, I. Gourgouli, G. Lazaros, C. Stefanadis.
Hippokration General Hospital, Athens, Greece

Purpose: Testosterone deficiency (TD) confers an independent risk for cardiovas-
cular events and total mortality. Hypertension has been associated with increased
prevalence of TD. The purpose of this study was to determine net reclassification
improvement (NRI) and discriminatory capability of total testosterone (TT) in com-
parison with traditional risk factors in middle-aged hypertensive men.
Methods: Major adverse cardiovascular events (MACE) in relation to TT were
analyzed in 228 hypertensive males (mean age 56 years). The reclassification of
MACE risk associated with TT was assessed using a method that quantifies NRI.
The discriminatory capability of TT was examined using C statistics.
Results: During a mean follow-up of 44 months, 19/228 participants experienced
a MACE. Compared to patients who did not experience MACE, hypertensive sub-
jects who developed MACE had lower TT concentration (P<0.01) and a higher
prevalence of TD (P=0.025). Data on the number of subjects according to Fram-
ingham CVD risk category based on an age-adjusted regression model, with
reclassification of risk category after inclusion of TT in a multivariate statistical
model are shown in Table. The overall NRI was 38.8% (z=2.94, P<0.05). The C
statistic for the multivariate model including Framingham CVD factors was 0.774.
Addition of TT to this model offered a statistically significant improvement in the
resulting C statistic to 0.801 (P<0.05, for comparison between the area under the
curve) indicating the ability of TT for MACE discrimination beyond the classical
risk factors in our population.

Conclusion: Testosterone improves risk prediction when added to standard risk
prediction models and may represent a valuable biomarker of prediction of MACE
risk in middle-aged hypertensive patients.

P391 | BEDSIDE
Risk prediction of cardiovascular adverse events in elective
non-cardiac surgeries - a comprehensive nationwide study

C. Andersson1, G.H. Gislason1, C. Merie1, P.F. Jensen2, M. Wissenberg1,
M.A. Hlatky3, L. Kober2, C. Torp-Pedersen4. 1Gentofte Hospital - Copenhagen
University Hospital, Hellerup, Denmark; 2Rigshospitalet - Copenhagen University
Hospital, Copenhagen, Denmark; 3Stanford University, Department of Health,
Research and Policy, Stanford, United States of America; 4Aalborg University,
Department of Health Science and Technology, Aalborg, Denmark

Background: Preoperative risk assessment remains a clinical challenge. The
aims of this study were to 1) investigate the risk of major adverse cardiovas-
cular events (MACE) in different surgery-types using a contemporary cohort, 2)
compare the risk with that of the background population, and 3) evaluate the per-
formance of the revised cardiac risk index (RCRI).
Methods and results: From Danish nationwide registries we identified individu-
als ≥25 years undergoing elective non-cardiac surgery in 2005-11 (n=441,245).
A total of 2,273 (0.52%) had a MACE within 30 days of surgery (387 [17.0%]
non-fatal myocardial infarctions, 680 [29.9%] non-fatal strokes, and 1,206 [53.1%]
cardiovascular deaths). Surgery in the eye, ear-nose-throat, breast, neurologic ar-
eas, male and female reproductive organs, minor orthopedic, and venous or lym-
phatic vessels were not associated with increased risks (odds ratio [OR] <2),
compared with the background population. Surgery in the endocrine, urinary,
plastic, intra-abdominal, and major orthopedic areas were associated with 2-5
fold increased OR, whereas pulmonary, intracranial, or peripheral artery surgery
was associated with OR >5-33, compared with the background population. RCRI
had c-statistics of 0.757 and was not well-calibrated (p<0.0001). We suggested
an extended and re-calibrated version of the RCRI (including age, sex, and more
surgery subtypes), derived on two thirds of the surgery cohort and validated it in
the last third (c-statistics 0.889, calibration p=0.09).
Conclusions: Most elective non-cardiac surgeries were associated with low to
moderately elevated risks of cardiovascular adverse outcomes. The revised car-
diac risk index was not optimal for risk prediction in a broad spectrum of surgeries.
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Estimating cardiovascular complications after surgery with the
ankle-brachial index

G.A.L. Carmo, D. Calderaro, D.M. Gualandro, P.C. Yu, A.C. Marques,
A.F. Pastana, B. Caramelli on behalf of UMIC. Heart Institute of the University
of Sao Paulo (InCor), Interdisciplinary Medicine in Cardiology Unit, Sao Paulo,
Brazil

Purpose: Perioperative evaluation is an important step before re-ferring a patient
to surgery. Scores and algorithms can help during this process. However, most
of them were developed in different context that may not represent the actual
medical scenario. To better predict postoperative cardiovascular complications,
the description of new methods and markers is necessary. The ankle-brachial
index (ABI) can quantify cardiovascular risk in general population. It is inexpensive
and easy to perform in office care and could be useful before surgery.
Methods: This is a prospective observational study that evaluated intermediate
to high cardiovascular risk patients referred for general surgery. ABI were per-
formed in all patients before surgery. A value ≤0.9 was considered abnormal and
defined the peripheral artery disease group, and the remaining patients consti-
tuted the control group. Troponin-I and electrocardiogram were provided in the
first 72 hours. All patients were followed for 30 days and primary endpoint was
a composite of cardiovascular events (cardiovascular mortality, unstable angina,
myocardial infarction, isolated troponin elevation, acute decompensated heart fail-
ure, cardiogenic shock, unstable arrhythmias, non fatal cardiac arrest, pulmonary
edema, stroke and peripheral artery disease decompensation). Each component
of the primary endpoint was analyzed individually as a secondary endpoint.
Results: We evaluated 132 patients (61.3% male; mean age 65.4 years). At 30
days, 57.9% of patients with ABI ≤0.9 had a cardiovascular event vs 25.7% in
the control group (p=0.011). After logistic regression, the odds ratio (OR) was 7.4
(CI 95% 2.2-25.0, p=0.001) and Hosmer-Lemeshow P=0.626. Isolated troponin
elevation was the main event (78.9%). Secondary analysis revealed an OR of
13.4 for the occurrence of secondary endpoint after logistic regression (CI 95%
3.0-59.9, p=0.001) and Hosmer-Lemeshow P=0.922.
Conclusions: In the perioperative setting, abnormal ankle-brachial index is asso-
ciated with a worse cardiovascular prognosis, especially due to isolated troponin
elevation.

P393 | BEDSIDE
How do we explain the risk of sudden death caused by representative
cardiovascular diseases diagnosed by the screening system for
school children?

M. Ayusawa, M. Kato, H. Watanabe, A. Chou, A. Komori, Y. Abe, H. Kamiyama,
N. Sumitomo. Nihon University School of Medicine, Department of Pediatrics
and Child Health, Tokyo, Japan

Objectives: To clarify the epidemiological risk of sudden death (SD) due to repre-
sentative cardiovascular diseases and electrocardiogram abnormalities that are
diagnosed by screening system for school students, their prevalence and mortal-
ity were indexed and compared.
Methods: This study enrolled 7 representative screened diseases including
paroxysmal ventricular contraction and/or ventricular tachycardia (PVC/VT), com-
plete right bundle branch block (CRBBB), ventricular septal defect (VSD), atrial
septal defect (ASD), cardiomyopathy (CM), long QT syndrome (LQT) and WPW
syndrome. Prevalence of them was investigated from annual summery of screen-
ing system from 1999 to 2009. SD incidence of 7 diseases was based on the data
reported to the mutual aid insurance system for school from 1993 to 2009. Annual
SD incidence was divided by annual prevalence of those diseases to calculate the
risk index (RI) of SD in each disease, and they were compared.
Results: Annual prevalence of PVC/VT, CRBBB, VSD, ASD, CM, LQT, WPW
syndrome found by screening was 4.1, 0.38, 2.51, 1.14, 0.06, 0.14 in every 1,000
students per year, respectively, and annual incidence of reported SD was 1.25,
0.25, 0.27, 0, 8.0, 1.21, 1.29, in all Japanese school per year, respectively. By
calculating RI, the highest RI of these 7 diseases was 133 in CM, followed by 8.6
in LQT, 1.2 in WPW syndrome, 0.65 in CRBBB, 0.3 in PVC/VT, 0.27 in VSD, and
0 in ASD (shown in table).

SD Risk Index of screened diseases

A. Prevalence Reported SD/period B. Incidence of SD Risk Index
(/1,000 student·year) (/year) (B/A)

PVC/VT 4.1 10/8 y 1.25 0.3
CRBBB 0.38 2/8 y 0.25 0.7
VSD 2.51 3/11 y 0.27 0.1
ASD 1.14 0/11 y 0 0.0
Cardiomyopathy 0.06 88/11 y 8 133.3
LQT 0.14 17/14 y 1.21 8.6
WPW syndrome 1.07 18/14 y 1.29 1.2

Risk of sudden death in CM is marked, and LQT has 7 times risk of WPW syndrome.

Conclusion: Risk of sudden death in CM is marked, and LQT has 7 times risk
of WPW syndrome. And WPW syndrome has 2 and 3 times risk of CRBBB and
PVC/VT, respectively. This index is informative to explain the risk of SD for a better
understanding of students and caregivers in schools.
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Determination of a genetic risk score in coronary patients from a
population of our country

A.M. Pereira1, M.I. Mendonca1, S. Gomes1, R. Rodrigues1, H. Cafe1,
G. Guerra2, M. Rodrigues1, S. Borges1, D. Pereira1, R. Palma Dos Reis3.
1Hospital Funchal, Funchal, Portugal; 2University of Madeira, Funchal, Portugal;
3New University of Lisbon, Faculty of Medical Sciences, Lisbon, Portugal

Approximately 15% who develop coronary artery disease (CAD) have few tradi-
tional risk factors (TRF) and are considered low-risk in the light of existing predic-
tive models. Genetic factors can explain 40-55% of this variability in the popula-
tion.
Objective: Evaluate the association between the genetic risk score (GRS) based
on the number of risk alleles accumulated in a set of genetic variants independent
of TRF, and the CAD risk.
Methods: A case-control study with 2473 individuals, 1312 with CAD and 1161
controls was performed. We selected 4 genetic variants associated to CAD, but
independent from TRF: CDKN2B, ADAMTS7, GJA4 and KIF6. GRS was defined,
based on the sum of the risk alleles (0, 1 and 2) accumulated in each variant with
the possibility of each individual having 0 to 8 categories. The reference class was
the median of the control population. A logistic regression was done to estimate
the CAD risk, in which the OR was obtained in relation to the reference class for
each category. GRS was divided into quartiles and a multivariate analysis was
performed to obtain the regression coefficient (β) (ref class was the 1st quartile).
Results: The number of risk alleles varied from 0 to 7. Before the median (3rd
category), controls had a higher number of risk alleles while after the median the
cases had more risk alleles. From the 3rd quartile there was an increased risk of
CAD, initially with marginal statistical significance and then gradually higher.

Association between GRS and CAD risk.

Conclusions: These results show that GRS, based on the additive effect of a
number of risk alleles in several genetic markers independent from TRF, is as-
sociated with an increased risk of CAD. This score can be very useful in the
diagnosis of 15% of the individuals considered at low-risk and that develop CAD
without or with few TRF.
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The framingham risk score and severity of coronary artery stenosis

M. Kawilarang1, B. Budiono2, J. Pangemanan1, T. Ransun1, I. Yulianto1,
E. Moeljono1, F.M. Tedjo1, R.L. Lefrandt1, A.L. Panda1. 1Medical Faculty, Sam
Ratulangi University, Cardiology and Vascular Medicine Departement, Manado,
Indonesia; 2Awal Bros Hospital, Cardiology and Vascular Medicine Department,
Makassar, Indonesia

Purpose: Coronary Artery Disease (CAD) is a leading cause of mortality world-
wide. Framingham risk scoring system is a simple, easy to perform and reliable
parameters that currently used to predict the risk of developing cardiovascular dis-
ease and to determine the treatment goals for prevention of disease progression,
but it is not used to predict CAD severity. The aim of this study is to investigate
the correlation of Framingham Risk Score (FRS) with the severity of CAD.
Methods: This prospective study included patients who underwent coronary an-
giography between January 2013 to January 2014. The Framingham risk score
was calculated in all patients. The severity of coronary artery stenosis was calcu-
lated based on modified Gensini scoring system. The patients were then divided
into 4 groups based on the modified Gensini score, with the score 0 define as
control group, score 1-6 define as mild lesion, score 7-13 define as moderate le-
sion and score >13 define as severe lesion. The relationship between FRS and
Modified Gensini score was analyzed using correlation and regression analyses
and the most effective cut-off point was analyzed using the Receiver Operating
Curve analysis. All statistical analyses were conducted using SPSS v.17 and P
value <0.01 was considered statistically significant.
Result: A total 183 patients (149 male and 34 female, mean age 56.4±10.5
years) were included in this study with the mean Modified Gensini score was
6.9±5.5, and mean FRS was 26.3±18.2%. The mean FRS in the normal group,
mild lesion, moderate lesion and severe lesion were 9.64±5.39, 18.93±12.04,
31.75±17.68, and 47.63±15.92 respectively (P value <0.001). From Spearman’s
correlation analysis, there was a strong positive correlation between FRS and
Modified Gensini score (r=0.650, P<0.001). This result was also confirmed by
the finding from linear regression analysis which also found a significant positive
correlation (R2 = 0.422, P<0.001). The most effective cut-off point for FRS to
predict severe CAD (modified gensini score >13) was 31 with sensitivity 96.6%
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and specificity 77.3% (Area Under the Curve [AUC]: 0.882, 95% CI: 0.830-0.934,
P<0.001).
Conclusion: Framingham Risk Score is a simple method that can be used to
predict the severity of coronary artery disease. Further large-scale studies are
needed to confirm the finding of our study.
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HEART score proposed modification for assessment of indigenous
australians presenting with high risk chest pain

S. Tomlinson, M. Wilson, S. Sutcliffe. The Cairns Hospital, Cardiology, Cairns,
Australia

Purpose: To examine the validity of use of the HEART score for the assessment
of Indigenous Australian Aboriginal and Torres Strait Islander (ATSI) presenting
with high risk chest pain.
Methods: The HEART score data was collected from consecutive patients ad-
mitted to our hospital with myocardial infarction over one year. The HEART score
for both patients groups was calculated and analysed for validity and proposed
modification.
Results: 441 patients were admitted to Cairns Hospital over a one year period
with myocardial infarction – 120 of these patients were ATSI and 321 were non-
Indigenous. The mean HEART score for ATSI and non-Indigenous patients was
6.43±1.56 and 6.76±1.48 respectively. The HEART score significantly underes-
timated the risk in ATSI patients (p<0.05). After analysis this difference was due
to a lower score in the ATSI population for the “Age” component of the score
(0.85±0.68 vs. 1.48±0.59 p<0.001). There was a 15-year difference in the mean
age between the two groups (Fig. 1). This difference is partially offset by a higher
score in the “Risk Factor” component of the HEART score in the ATSI group
(1.66±0.56 vs. 1.32±0.64 p<0.001). There were no significant differences in the
History, ECG or Troponin components of the score. Assessment of ATSI patients
with a modified version of the HEART score that assigns increased risk to ATSI
patients at a younger age (adjusted age bracket 40-60 years) reconciles the dif-
ference between the two groups (6.75±1.46 vs. 6.76±1.48 p>0.95).

Figure 1

Conclusion: The HEART score significantly underestimates risk in ATSI patients.
Modification of the age component of the score is required in order to produce
accurate risk assessment in this population.
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Prediction of critical limb ischemia incidence in hemodialysis patients
with peripheral artery disease

H. Yoshikawa1, M. Suzuki1, G. Hashimoto1, T. Otsuka1, M. Yoshikawa2,
K. Omae2, H. Minowa2, J. Aikawa3, M. Nakamura1, K. Sugi1. 1Toho Univesity
ohashi Medical Center, Tokyo, Japan; 2Yoshikawa Hospital, Tokyo, Japan;
3Nissan Tamagawa Hospital, Tokyo, Japan

Purpose: Hemodialysis patients with critical limb ischemia (CLI) suffer chronic
inflammation, repeated infection, require intervention, and can have a protracted
hospital stay. Early prediction is the most important for management of CLI in
patients with peripheral artery disease (PAD). The purpose of this study is to
develop a simple score for predicting the incidence of CLI in hemodialysis patients
with PAD.
Methods: Risk factors and clinical characteristics of CLI incidence were inves-

Figure 1

tigated in 124 hemodialysis patients with PAD. Multivariable logistic regression
analysis were used to select correlates of the incidence of CLI at four years fol-
low up that were subsequently weighted and integrated into an integer scoring
system.
Results: Twenty five patients experienced an onset of CLI at four years follow up.
Five variable selected from the multivariable model were weighted proportionally
to their respective odds ratio (OR) for incidence of CLI (Cerebral vascular disease,
OR 6.42 [3 points]; Diabetes, OR 3.92 [2 point]; Hypoesthesia, OR 4.21 [2 point];
Left ventricular ejection fraction <50%, OR 3.89 [2 point]; Albumin <3.5 mg/dl,
OR 4.39 [2 point]). Three strata of risk were defined (low risk, 0 to 3 points; inter-
mediate risk, 4 to 6 points; and high risk 7 to 11 points) with excellent prognosis
accuracy for incidence of CLI by Kaplan-Meier methods.
Conclusions: In hemodialysis patients with PAD, the multivariable analysis
shows five risk factors associated with the CLI occurrence. Three strata of risk
readily available can predict the incidence of CLI accurately.

IMPROVING CARDIAC REHABILITATION

P399 | BEDSIDE
How can we improve attendance to cardiac rehabilitation after an
acute coronary syndrome? A multifaceted intervention in our city

P. Sigaud1, B. Gencer2, S. Reverdin1, P. Meyer1, F. Mach1. 1Geneva University
Hospitals, Cardiology Division, Geneva, Switzerland; 2Geneva University
Hospital, Cardiology Division, Geneva, Switzerland

Introduction: Cardiac rehabilitation (CR) is strongly recommended after an acute
coronary syndrome (ACS), but underused in clinical practice. Few studies as-
sessed interventions to improve the accessibility and attractiveness of CR pro-
grams in Switzerland.
Methods: We designed a multifaceted intervention for patients admitted after an
ACS at our university hospital, which consisted in 3 main areas of focus: (1) to
fix systematic early appointment to CR within 7 days after hospital discharge,
(2) to offer to all patients free bus passes for our city’s transport network during
outpatient CR, and (3) to incorporate novel and more stimulating physical activi-
ties in the CR program, such as riding electric bicycles, nordic walking and urban
training. We compared two main outcomes based on medical records: (1) the
CR referral time from hospital discharge to start of the CR program and (2) the
number of patients who attended the CR program before (June-December 2012)
and after (June-December 2013) the intervention. We also assessed the natural
evolution before the intervention using data from 2010 and 2011.
Results: Before the intervention, the mean CR referral time gradually increased
from 18 days in 2010 to 28 days in 2013 (before June 2013). During same pe-
riod, the number of participants to our CR program progressively increased by
15.5% each year. After the implementation of the intervention (from June 2013),
we observed a significant decrease of the CR referral time to 9.3 days and a sig-
nificant improvement of the number of CR participants (130 in June-December
2013 compared to 96 in June-December 2012). 2/3 participants received a free
bus pass at the start of the program, while others had already an available pass.
No participants refused this offer.
Conclusion: Our intervention decreased successfully the CR referral time and
increased CR attendance ensuring a continuum and coherence in the process of
care of patients with ACS. This multifaceted approach might be cost-effective and
should be evaluated in other settings.

P400 | BEDSIDE
Severe erectile dysfunction in coronary heart disease patients:
a marker for poorer outcome

A.R. Godinho1, A. Rocha2, G. Pestana1, M. Tavares-Silva1, J.M. Santoalha2,
H. Amorim2, R. Cadilha2, V. Araujo1, F.P. Parada2, M.J. Maciel1. 1University of
Porto, Cardiology, Porto, Portugal; 2University of Porto, Physical Medicine and
Rehabilitation, Porto, Portugal

Erectile dysfunction (ED) prevalence is unsurprisingly high in coronary artery dis-
ease, reflecting similar vascular abnormalities. We aimed to evaluate the prog-
nostic value of ED in patients enrolled to a cardiac rehabilitation program (CRP)
after an acute coronary event.
Methods: Retrospective cohort of 373 male patients enrolled in a cardiac CRP
after an acute coronary event. Data regarding sociodemographic, clinical and risk
factor profile was abstracted from clinical records. Erectile function was evalu-
ated through the 5-Questions International Index of Erectile Function (IIEF). We
categorized patients in two groups: group1 (moderate to severe, IEEF ≤12).and
group 2 (no or mild ED, IEEF>12). Data on mortality and morbidity outcomes
was analyzed. We used a composite outcome (all cause mortality, new hospital
admission for ACS, stroke and CHF and/or revascularization procedures). Rele-
vant variables identified in univariate between-group analysis were included into a
multivariate regression model using cox proportional hazards method to establish
prognostic significance of severe erectile dysfunction.
Results: In this study 62 patients (16.6%) had moderate /severe ED. This group
was older (G1:57.8±9.8years vs G2:52.9±9.3years; p<0.01) and showed higher
prevalence of diabetes (G1:33.8% vs G2:13.4%, p<0.01), more extensive coro-
nary vessel involvement (≥2 coronary vessel involved, G1:47.3% vs G2:33.8%,
p<0.01), higher cumulative tobacco consumption (G1:57.9±9.8pack/year vs
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G2:43.3±25.5; p<0.01) and lower physical and mental quality of life. Func-
tional capacity was more limited in Group 2 (G1: 8,8±2.2MET vs G2: 9,8±2.0,
p<0.001). Time of follow up was on 29.4±17.3 months and a total of 27 events
were identified (2 deaths, 2 strokes, 1 CHF admissions, 19 revascularization pro-
cedures (RP) and 3 ACS not submitted to RP). Severe erectile dysfunction was
associated with a 3 fold higher risk for adverse events even after adjustment for
other relevant variables (β=3.1; CI95%: 1.3-7.4; p=0.01).
Conclusion: Presence and severity of ED is a strong determinant of CHD prog-
nosis, independently of age, functional capacity and other cardiovascular risk fac-
tors. Routine assessment of sexual function is therefore warranted in CR pro-
grams and presence of severe ED may determine a more aggressive and holistic
approach to CR in CHD.
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Impact of cardiac rehabilitation on mortality and cardiovascular events
after percutaneous coronary intervention

N. Cobo Gomez, M.J. Romero Reyes, F.J. Molano Casimiro, L. Pastor Torres.
Hospital Universitario Virgen de Valme, Cardiology, Sevilla, Spain

Purpose: Although numerous studies have reported that cardiac rehabilitation
(CR) is associated with reduced mortality after myocardial infarction, less is
known about its association with mortality after percutaneous coronary interven-
tion. The aim of this study was to examine the effects of cardiac rehabilitation
(CR) on reinfarction, cardiac mortality and all-cause mortality after percutaneous
coronary intervention.
Methods: We performed a retrospective analysis of data from a prospectively
collected registry of 768 consecutive patients who underwent percutaneous coro-
nary intervention in our university hospital from 2005 to 2008.
Results: During a median follow-up of 2.5 years, 106 deaths (65 cardiac) and 34
myocardial infarctions, occurred in the study subjects. Participation in CR, noted
in 35.2% (277 of 786) of the cohort. CR was associated with a significant de-
crease in all-cause mortality (5.4% vs 17,8%,p<0.001) OR 0,264 [0.149- 0.465]).
A significant decrease in cardiac mortality was also observed (1.4% vs 12.1%
p<0.001) OR 0.107 [0.038- 0.296] in CR participants; however, no effect was
observed for subsequent myocardial infarction.
Conclusion: We found that CR participation after percutaneous coronary inter-
vention was associated with a significant reduction in cardiac mortality and in
all-cause mortality rates.

P402 | BEDSIDE
Beneficial effect of cardiac rehabilitation on the endothelial function
and arterial stiffness pronounced at 6 months after myocardial
infarction (Forever study)

U.I. Cieslik-Guerra1, M. Kaminski2, R. Kotas2, T. Rechcinski1, K. Jerka1,
B. Uznanska-Loch1, E. Trzos1, M. Pawlak1, K. Wiklo1, M. Kurpesa1. 1Medical
University in Lodz, Department of II Chair & Cardiology, Lódz, Poland; 2Technical
University of Lodz, Department of Microelectronics and Computer Science,
Lodz, Poland

Endothelial function and arterial stiffness have proved prognostic value for pa-
tients after acute coronary syndrome (ACS).
Aim of the study was to investigate longstanding effect of early cardiac rehabili-
tation (CR) on endothelial function and arterial stiffness in prospective cohort of
patient after ACS.
Population of study consists 90 patients treated in study center during and after
ACS. All the patients were offered participation in the program of early CR. 73
patients completed program. Follow up of all patients include 3 visits: first visit –
before CR (2 weeks ± 7 days after ACS), second visit – after completed program
of CR or the corresponding time for the group of 17 patients who didn’t participate
in CR (control group), third (6 month ± 2 weeks after ACS). During each visit we
determine arterial stiffness measuring pulse wave velocity (PWV) using Complior
device and endothelial function measuring reactive hyperemia index (RHI) using
EndoPAT 2000 system.
Table I presents PWV and RHI of rehabilitated patients compared with control
group using t-test.

Table I. Comparison of PWV and RHI

PWV RHI

I visit 10.88±2.14 vs. 11.58±2.71; NS 1.75±0.72 vs. 1.58±0.52; NS
II visit 9.21±2.06 vs. 11.99±2.53; p<0.0001 1.59±0.42 vs. 1.64±0.47; NS
III visit 9.28±2.08 vs. 11.10±2.37; p=0.0326 1.77±0.50 vs. 1.53±0.21; p=0.0186
PWV: pulse wave velocity; RHI: reactive hyperemia index.

Beneficial effect of CR program on arterial compliance appear soon after CR
program and remain significant 6 month after ACS. Significant difference between
rehabilitated and non-rehabilitated patients in endothelial function is evident in
6 month after ACS. At 6 month after ACS arterial compliance and endothelial
function of rehabilitated patients were better than in control group.
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Magnitude and etiology of muscle wasting after on-pump coronary
artery bypass graft surgery: implications for rehabilitation

D.R.M.J. Hansen1, L. Linsen2, K. Verboven1, M. Hendrikx1, J.L. Rummens1,
M. Van Erum1, B. Op ’T Eijnde1, P. Dendale1. 1Hasselt University, Hasselt,
Belgium; 2Jessa Hospital, Hasselt, Belgium

Purpose: The magnitude and etiology (hormonal disturbances, inflammation, im-
mobilisation, insulin resistance) of muscle wasting after coronary artery bypass
graft (CABG) surgery is speculative. How to prevent muscle wasting after CABG
surgery and/or whether muscle mass regain should be aimed at during rehabili-
tation remains thus uncertain.
Methods: Whole-body lean tissue mass was assessed before and 24±6 days af-
ter CABG surgery in 25 subjects. Blood testosterone, cortisol, insulin-like growth
factor-1 (IGF-1), growth hormone, sex-hormone binding globuline (SHBG), glu-
cose, insulin, c-peptide, c-reactive protein (CRP) content, and free androgen in-
dex, cortisol/testosterone ratio, HOMA-IR index were assessed before surgery,
during the first three days after surgery, and at body composition re-assessment.
Relations between changes in whole-body lean tissue mass and changes in blood
parameters after surgery or subject characteristics were studied.
Results: After surgery, free androgen index and blood SHBG, testosterone
and IGF-1 content decreased significantly, while HOMA-IR index, corti-
sol/testosterone ratio, blood growth hormone, insulin and CRP content increased
significantly (p<0.0025). Whole-body lean tissue mass decreased significantly (-
2.0±2.5kg, p<0.0025) after surgery. Amount of whole-body lean tissue mass loss
after CABG surgery was independently related to younger age, greater increase
in blood cortisol/testosterone ratio after surgery, and shorter time interval to body
composition re-assessment (p<0.05).
Conclusion: Significant lean tissue mass loss is observed after CABG surgery.
Especially in younger subjects and/or subjects with greater increase in blood cor-
tisol/testosterone ratio after surgery and earlier re-assessment of body compo-
sition, rehabilitation interventions should be adapted to prevent muscle wasting
and/or maximize muscle mass regain.
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Improvement of cardiopulmonary exercise test parameters in patients
affected by pulmonary arterial hypertension (PAH) after
cardiorespiratory training in a day-care service

S. Di Marco1, M. Sommaruga1, P. Corbo1, P. Krasynska1, P. Totaro1,
R. Pedretti2, M. Bussotti1. 1Fondazione Salvatore Maugeri, Cardiac
Rehabilitation, Milan, Italy; 2Fondazione Salvatore Maugeri, Cardiorespiratory
Department, Tradate, Italy

Purpose: PAH is a rare disease characterized by a severe impairment of func-
tional status and quality of life. Recent studies reported positive effects of rehabil-
itation on these aspects of PAH. Aim of this study was to evaluate the feasibility of
a cardiorespiratory training program in a day-care service and the possible effects
on exercise capacity in PAH patients.
Methods: Twelve patients (M/F 1/11, age 44±14) affected by PAH in WHO
classes II and III and stable clinical conditions were enrolled in a 4 weeks car-
diorespiratory training program in our day-care service, consisting in aerobic and
resistance exercises, inspiratory muscles reinforcement, slow breathing and re-
laxation sessions. Patients were checked in occasion of a routine control (T0),
one month later at the beginning of the training (T1), and at the end of training
program (T2). Patients underwent to pulmonary function and exercise capacity
evaluation by execution of spirometry, diffusion test for CO, 6-minute walking test
(6-MWT) and maximal cardiopulmonary exercise test (CPET). Quality of life was
examined by the EuroQuol-5D. Echocardiography and brain-natriuretic peptide
measurement were also done. Primary end-point was the effect of training on
peak VO2.
Results: No changes were observed from T0 to T1 as result of clinical status
stability. After training, at T1, improvements of quality of life (from 0.70±0.20 to
0.88±0.12, p=0.012) and functional capacity (+37 mt at 6MWT and +14 watt at
CPET) were recorded, with an increasing of peak VO2 and pulse O2 (tab1). Dur-
ing training sessions no adverse events were observed.

Table 1

Time 0 Time 1 Time 2 ANOVA

6MWT (mt) 476±107 475±111 513±99a,b 0.020
%Predicted 6MWT 78±14 78±13 84±10a,b 0.034
Workload peak (W) 76±22 77±21 90±21a,b) 0.001
VO2 peak (ml/min) 1137±243 1100±209 1305±302a,b 0.003
O2 pulse peak (ml/min/bpm) 8.1±1.8 8.3±2.5 9.0±2.5a,b 0.018
ap<0.05 vs same variable at T0, bp<0.05 vs same variable at T1.

Conclusions: Cardiorespiratory training in day-service is feasible for PAH pa-
tients in class WHO II and III with an increase of exercise capacity due to a
strengthened muscular performance and a better quality of life, without side ef-
fects. This improvement allows the patients to achieve better functional and prog-
nostic classes.
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The effects of an aerobic exercise programme using video gaming on
the fitness level of cardiac patients

G. Nelson1, M. Mcnaught-Mitchell2, S. Roopchand-Martin1, C. Gordon1. 1The
University of the West Indies, Mona Campus, Faculty of Medical Sciences -
Section of Physical Therapy, Kingston, Jamaica; 2The University Hospital of the
West Indies, Physiotherapy Department, Kingston, Jamaica

Purpose: There is incontrovertible evidence for the effectiveness of exercise in
improving the fitness level of persons with stable chronic heart disease. Active-
play video games are becoming increasingly popular for use in exercise for im-
provement of cardiovascular health, but little evidence exists for their effectiveness
in improving fitness in cardiac patients. This study examined the effects of an aer-
obic exercise programme, using a video gaming system, on the fitness level of
cardiac patients.
Methods: An experimental pre-test post-test design was used. Twenty-one (21)
subjects referred for exercise training by cardiologists/cardiothoracic surgeons
consented to participate in the study. Each individual was required to complete
40-minute sessions of aerobic exercise using a video gaming system (rhythm box-
ing, free step, obstacle course, free run, island run, super hula hoop, rhythm pa-
rade, advanced step) three times per week for 6 weeks. The outcomes assessed
at baseline and post-intervention were: distance walked in 6 minutes (6MWD),
peak oxygen consumption (VO2peak), resting blood lactate, resting blood pres-
sure and resting heart rate. Participants were also asked to rate their overall
enjoyment of the sessions using a visual analogue scale (VAS), 0 = not at all
enjoyable and 10=extremely enjoyable. The paired t-test was used to examine
differences in the outcomes pre- and post-intervention.
Results: Nineteen persons (9 females, 10 males), mean age 60.2±12.3 years
old, completed the study. Two subjects were unable to complete the six weeks,
one due to post-thoracotomy pain and the other, the development of angina re-
sulting from an occluded coronary stent. There was a significant increase in the
6MWD (pre-test 477.9±114.1 metres, post-test 526.8±132 metres, p<0.001)
and VO2peak (pre-test 14.4±4.6 mL/kg/min, post-test 15.9±5.2 mL/kg/min,
p<0.001). Resting blood lactate was significantly reduced (pre-test 2.9±1.1
mmol/L, post-test 2.06±0.8 mmol/L, p=0.005). No significant changes were noted
in resting systolic (p=0.07) and diastolic (p=0.81) blood pressures or in resting
heart rate (p=0.17). The average enjoyment score using the VAS was 8.9.
Conclusions: Aerobic exercise using video games is effective in increasing the
exercise capacity of cardiac patients and may be an enjoyable alternative to tra-
ditional modes of exercise.
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Statins impair exercise training induced strength gain in coronary
artery disease patients

A. Hautala1, O.P. Piira2, J.J. Karjalainen2, A.M. Kiviniemi1, T.H. Makikallio2,
O. Ukkola2, H.V. Huikuri2, M.P. Tulppo1. 1Verve Research, Department of
Exercise and Medical Physiology, Oulu, Finland; 2Institute of Clinical Medicine,
University of Oulu, Oulu, Finland

Purpose: Statin use may be associated with adverse skeletal muscle effects.
Since physical fitness is an important determinant of outcome of patients with
coronary artery disease (CAD) and exercise training (ET) is the core component
of cardiac rehabilitation, our objective was to determine if statins have effects on
changes in muscle strength after a six-month exercise-based cardiac rehabilita-
tion in patients with CAD. The study population belongs to a larger ARTEMIS-
study (Clinical-Trials.gov, Record1539/31/06, Identifier NCT01426685).
Methods: Peak isometric strength of leg extensors (STRpeak) and peak oxy-
gen consumption (V02peak) were measured for 36 patients with CAD (12 women
and 24 men, age 63±5y, BMI 27±3, STRpeak 3.6±1.0 kg/kg, VO2peak 25±7
ml/kg/min) before and after six-month home-based ET program according to cur-
rent guidelines. Twelve patients were not on statin treatment (non-STAT). For this
group 24 patients using statins (STAT) were matched (1:2) according to age, gen-
der, diabetes status, baseline BMI, - STRpeak and - VO2peak from the ARTEMIS
database.
Results: STRpeak increased by 17±22% (3.6±1.2 vs. 4.1±1.5 kg/kg) for non-
STAT but did not change for STAT (0±7%, 3.6±0.9 vs. 3.6±0.9 kg/kg, p<0.0001
for interaction). Change in V02peak did not differ between the groups (non-STAT
5±9% vs. STAT 3±6%, p=0.178 for interaction). Fur-thermore, the groups did not
differ from each other according to changes in BMI, other medication than statins,
clinical status at baseline e.g. ejection fraction or realized exercise training (p=ns
for all).
Conclusions: Statins may attenuate increases in strength of leg extensors as-
sociated with exercise-based cardiac rehabilitation in CAD patients. Given the
strong independent cardioprotective effects of statin therapy and evidence of in-
creased muscle strength to improve functional capacity and well-being, the ben-
efits and disadvantages of each should be considered in cardiac rehabilitation.

P407 | BEDSIDE
Adherence to cardiac rehabilitation after acute coronary syndrome:
Findings from a randomized controlled trial comparing shared
municipal care vs hospital care

J.B. Bertelsen1, H. Kanstrup2, I. Qvist3, S.P. Johnsen1, J. Refsgaard4,
B. Christensen5, K.L. Christensen2. 1Aarhus University Hospital, Skejby, Dept.
of Cardiology & Institute of Clinical Medicine, Aarhus, Denmark; 2Aarhus
University Hospital, Dept. of Cardiology, Aarhus, Denmark; 3Regional Hospital
Silkeborg, Hospitalsenheden Midt, Silkeborg, Denmark; 4Regional Hospital
Viborg, Hospitalsenheden Midt, Viborg, Denmark; 5Aarhus University, Dept. of
Public Health, section for general practice, Aarhus, Denmark

Purpose: The aim was to compare shared care cardiac rehabilitation (SC-CR) to
hospital-based CR (H-CR) in terms of adherence.
CR suffers from underutilisation and lack of adherence, even though it is docu-
mented that cardiovascular mortality is reduced if CR is effectively implemented.
CR attendance could potentially be improved if provided by the Municipal Health
Care Centers (MHCC) in collaboration with the general practitioners (GP) thus
offering both proximity and profound knowledge of the patients.
Material and methods: Patients were screened during admission for acute coro-
nary syndrome (ACS) in 4 coronary units in the Central Region of Denmark from
Oct 2011 till March 2013. Participants (18-80 years, EF≥40%, no prior rehabilita-
tion) were randomized to phase II CR given either as SC-CR or H-CR. In SC-CR,
the MHCC provided the lifestyle interventions while the GP was in charge of risk
factor management and of the medical treatment.
The outcome was adherence to the CR-programme defined as a composite mea-
sure of adherence to the different elements of CR (smoking cessation course,
dietary counselling, exercise training, clinical assessment, patient education and
talks with health staff. Full adherence was defined as attending 50% or more of
each of the elements.
Results: 212 patients were recruited. Data on patient reported adherence at 4
months follow-up is seen in the table.

Adherence to cardiac rehabilitation

H-CR (n=97) SC-CR (n=93) Odds ratio (95% CI)

Full adherence 43 52 1.59 (0.86;2.94)
Clinical assessment 85 83 1.17 (0.44;3.21)
Visit at the GP 62 83 4.69 (2.06;11.36)
Dietary counselling 85/86 65/73 0.10 (0.00;0.75)
Deselected 11 20
Smoking cessation 34/38 29/34 0.68 (0.12;3.52)
Exercise training 60/73 49/67 0.59 (0.24;1.42)
Deselected 24 26
Patient education 33/53 50/82 0.95 (0.44;2.04)
Talks with health staff 51/72 52/82 0.68 (0.32;1.42)

Conclusion: Full adherence to CR among patients with ACS was seen more fre-
quently in patients receiving SC-CR. Data on specific lifestyle changes regarding
secondary prevention are underway.

P408 | BEDSIDE
Rehabilitation early after heart transplantationt: modalities and
feasibility

P. Meurin1, J.Y. Tabet1, S. Varnous2, C. Aubailly2, F. Gabin3, H. Weber1,
S. Ouldamar2, S. Guendouz3, A. Ben Driss1, N. Renaud1. 1Les Grands Prés,
Villeneuve Saint Denis, France; 2Hospital Pitie-Salpetriere, Paris, France;
3University Hospital Henri Mondor, Hospital Mondor, Creteil, France

Background: During the three first months following heart transplantation, pa-
tients still require close medical follow up and exercise training (because of ma-
jor pre and post operative muscular wasting). The objective of the study was to
assess the usefulness of an inpatients Cardiac Rehabilitation center (inCRC) in
these two settings.
Methods: 100 consecutive patients (age:47.2±13.2, men: 79%) referred to our
inCRC less than 3 months after heart transplantation were included. Acute events
(AE) occurring during the inCRC stay, exercise training modality and results were
assessed.
Results: Patients were hospitalized in the inCRC 33.8±21.3 days after the trans-
plantation, for a 25.9±11.2 days duration on average. During this period, AE oc-
curred in 49% (n=49) of the patients: 24 graft rejection, 19 bacterial or fungal
infection requiring IV antibiotherapy, and 6 other AE. Most of these events were
managed by the inCRC but 22 patients were temporarily referred to the transplan-
tation center because of too severe AE (infection: n=11, tamponade: n=1, acute
rejection requiring plasmapheresis: n=3, other: n=7). 17 patients (17%) were col-

Ergometric improvements after rehab

Post op day 33±21 Post op day 60±22 p
(before rehabilitation) (after rehabilitation)

Peak VO2 (ml/kg/min) 12.7±3.2 17.2±4.0 <0.001
Ventilatory threshold (ml/kg/min) 9.9±2.5 12.2±3.7 <0.001
VE/VCO2 slope 42.7±8.4 40.5±7.1 0.02
Maximal workoad (watts) 60±17 82±23 <0.01
Resting heart rate (bpm) 91±14 89±13 0.6
Maximal heart rate (bpm) 107±16 115±18 <0.001
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onized by a multiresistant bacterium which required contact precautions during
the exercise training sessions. Moreover, patients underwent 2.8±1.4 endomy-
ocardial biopsies.
Finally, due to all these event,23% (n=23) of the patients underwent only 5 exer-
cise training sessions or less.
The exercise capacity improvement after completion of a classical exercise train-
ing program (n=13±5 sessions) is given in the table below for For the 77 other
patients (77%).
Conclusion: Early after heart transplantation an inCRC can be useful (i) to-at a
lesser cost than in a classical hospital- safely treat subacute complications under
the guidance of the referent transplantation center and (ii) to perform an exercise
training program.

WHAT AFFECTS OUTCOMES FROM CARDIAC
REHABILITATION?

P410 | BEDSIDE
A new formula for chronotropic incompetence in coronary disease:
what will it add?

F. Melao, A. Rocha, V. Ribeiro, A.C. Godinho, C. Sousa, I. Rangel, S. Leite,
V. Araujo, F. Parada-Pereira, M.J. Maciel. Centro Hospitalar São João, Porto,
Portugal

Background: Chronotropic incompetence (CI) is common in patients (pts) with
cardiovascular disease and produces exercise intolerance that impairs quality of
life. It is also an independent predictor of major adverse cardiovascular events
and mortality. However, the importance of CI is underappreciated, and CI is often
overlooked in clinical practice possibly due to multiple definitions and the medi-
cation’s effect. The traditional equation to predict maximal heart rate (HR) (220 –
age), is widely used regardless of patients’ characteristics, namely known coro-
nary heart disease and/or beta-blockers (BB) use, and may be inadequate in such
pts. Consequently, an alternative formula from Brawner (164 – 0.7xage) is gaining
acceptance. We sought to evaluate and compare CI in pts referred to a cardiac
rehabilitation program (CRP) after an acute coronary syndrome using distinct cri-
teria (traditional vs the Brawner formula).
Methods: We retrospectively analyzed records of 453 pts participating in CRP
at our institution, under BB therapy, referenced to a CRP from December 2008
to August 2013. CI was defined by the presence of chronotropic index ([peak
HR – HR at rest]/age-expected HR reserve) ≤0.62 or ≤0.80 using the traditional
(TF) and Brawner formula (BF). We divided pts into three categories [chronotropic
competence (CC) only with BF- group I, CC with both formulas – group II and CI
with both formulas – group III] and compared clinical data.
Results: Patients’ mean age was 54±10 years and 88% were male. All were
on BB therapy. CI was present in 157 (35%) and 46 (10%) cases using TF and
BF, respectively. Comparing groups, patients with group I were younger (51±9
vs 56±8years; p=0.043) and had higher HR at rest and maximal HR (73±12 vs
68±10 bpm; p=0.032; 124±9 vs 104±11bpm; p<0.001; respectively) than those
with CI in group III. No significant differences were found regarding cardiovascular
risk factors, Duke Activity Status Index, left ventricular function and other severity
indicators. After Cox-regression multivariate analysis, higher HR at rest was the
only independent predictor of CC diagnosis with BF (OR 2.0, 95% confidence
interval: 1.34-3.01; p<0.001).
Conclusion: In a coronary artery disease population under BB therapy, TF over-
estimates CI. The use of BF can unmask false positives particularly in those
cases with higher rates at rest, perhaps on dependency of lower doses of BB.
These data points out that CI (as a prognostic indicator) may be over diagnosed
in coronary patients.

Abstract P412 – Table 1. HRV in CR vs. no-CR group

HRV parameters Visit I Visit II Visit III

SDNN 114.01±30.15 vs. 108.07±32.50 132.15±30.94 vs. 116.57±26.75 138.45±31.34 vs. 107.36±28.32 **
SADNN index 100.48±29.50 vs. 94.93±30.38 117.18±29.59 vs. 105.50±21.95 125.82±29.21 vs. 94.55±27.03 **
rMSSD 27.63±11.14 vs. 27.60±9.32 31.10±16.63 vs. 26.21±7.81 28.63±11.00 vs. 28.63±11.00
pNN50 6.90±7.33 vs. 6.47±6.24 7.97±7.93 vs. 5.00±4.33 7.25±6.92 vs. 5.82±4.29
TP 2433.85±1261.45 vs. 2579.75±1670.89 3011.69±1604.28 vs. 2395.41±1335.96 2861.42±1613.48 vs. 1990.54±1139.31 *
LF 471.79±331.68 vs. 493.46±386.34 606.08±462.39 vs. 450.52±272.83 568.66±375.67 vs 361.95±223.94 *
VLF 1771.50±886.05 vs. 1903.52±1182.55 2166.73±1057.03 vs. 1781.02±1021.37 2082.46±1148.15 vs. 1455.06±859.86
HF 167.38±146.62 vs. 163.43±135.64 214.48±266.31 vs. 154.93±105.62 189.05±168.17 vs. 152.45±99.35
LF/HF ratio 3.38±1.65 vs. 3.07±1.24 3.50±1.71 vs. 3.25±1.28 3.81±2.36 vs. 2.52±1.27 *
**p<0.005, *p<0.05 t-test.
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Effect of cardiac rehabilitation on time and frequency domain analysis
of heart rate variability after acute coronary syndrome (Forever study)

U.I. Cieslik-Guerra1, M. Kaminski2, R. Kotas2, T. Rechcinski1, E. Wadolowska1,
K. Jerka1, B. Uznanska-Loch1, E. Trzos1, J.D. Kasprzak1, M. Kurpesa1.
1Medical University in Lodz, Dep. of II Chair & Cardiology, Lódz, Poland;
2Technical University of Lodz, Department of Microelectronics and Computer
Science, Lodz, Poland

Analysis of heart rate variability (HRV) provides independent prognostic informa-
tion for risk of ischemic events and sudden cardiac death after acute coronary
syndrome (ACS).
Aim of this study was to investigate whether cardiac rehabilitation (CR) affect the
time and frequency domain parameters of HRV analysis.
Population of study consisted 90 patients after ACS. All the patients were offered
participation in the program of early CR. 73 patients completed program. Follow
up of all patients included 3 visits: first–before CR (2 weeks±7 days after ACS),
second–after completed CR program or the corresponding time for the group of
17 patients who didn’t participate in CR (control group), third (6 month±2 weeks
after ACS). During each visit in all the patients 24-hour monitoring of ECG was
performed. HRV analysis included: the standard deviation of all normal RR in-
tervals (SDNN), the standard deviation of all the 5-minute RR interval means
(SADNN index), the root-mean-square successive difference (rMSSD), the per-
centage of differences between successive RR intervals over 24 hours that are
greater than 50 ms (pNN50),very low frequency (VLF), low frequency (LF), high
frequency (HF) and total power (TP), of HRV spectrum and LF/HF ratio.
Table 1 presents parameters of HRV analysis of rehabilitated group compared
with control group.
At 6 month visit we observe significant increase of parameters like SDNN,
SADNN index, TP, LF, and LF/HF ration in rehabilitated patients in comparison
with non- rehabilitated group. Difference is not significant in range of: rMSSD,
pNN50, HF and VLF. Shortly after CR program difference is not significant.
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What variables predict participation in exercise-based cardiac
rehabilitation in patients with coronary artery disease?

M. Back1, A. Cider2, J. Herlitz3, M. Lundberg4, B. Jansson5. 1Institute of
medicine, Sahlgrenska academy, University of Gothenburg, Sahlgrenska
University hospital, Physiotherapy department, Gothenburg, Sweden; 2Institue of
neuroscience and physiology/physiotherapy, Sahlgrenska academy, University
of Gothenburg, Sahlgrenska University hospital, Physiotherapy department,
Gothenburg, Sweden; 3Center of Prehospital Research Western Sweden,
University of Borås, Sahlgrenska University Hospital, Borås, Gothenburg,
Sweden; 4Institute of clinical sciences, Department of Orthopaedics,
Sahlgrenska Academy, Gothenburg, Sweden; 5Institute of Psychology, University
of Gothenburg, Gothenburg, Sweden

Purpose: Despite the well-established positive effects of exercise-based cardiac
rehabilitation (CR) participation has been shown to be sub-optimal. A significant
association between kinesiophobia (fear of movement) and participation in CR
has previously been found. Therefore, the aim of this study was to identify predic-
tors of participation in CR in patients with coronary artery disease (CAD), with a
special reference to kinesiophobia.
Methods: In all, 332 patients (75 women; mean age 65±9.1 years) with a diag-
nosis of CAD were recruited between 2007 and 2009 at our hospital. The patients
were tested regarding muscle endurance, level of physical activity, health related
quality of life, anxiety, depression and kinesiophobia. A path model with direct
and indirect effects via kinesiophobia was used to predict participation in CR. An
explorative selection of significant predictors was performed.
Results: Kinesiophobia (p=.012), waist circumference (p=.023), and a previous
history of PCI (p=.037) had direct negative effects on participation in CR, while
current incidence of CABG (p<.001), PCI (p=.005) and BMI (p=.008) had positive
effects. Compared to patients diagnosed with unstable angina, a diagnosis of my-
ocardial infarction (p=.004) had a positive effect on participation in CR. The follow-
ing indirect effects on participation in CR were found. Anxiety (p=.001) and pre-
vious PCI (p=.025) increased kinesiophobia, while muscle endurance (p=.003),
perceptions of general health (p<.001) and physical functioning (p=.009) de-
creased kinesiophobia. Moreover, men had higher kinesiophobia compared to
women (p=.031) and smoking was found to reduce kinesiophobia (p=.004).
Conclusions: Several important variables with an influence on participation in
CR were identified and should be further analysed in relation to clinical practice.
A reduction of kinesiophobia can be an efficient way to increase participation in
CR and should therefore be given priority in future research.

P414 | BEDSIDE
A multicentre retrospective study on outcomes among patients
attending home-based and hospital-based cardiac rehabilitation (CR)
programmes

G.C. Acerbi1, M. Moro2, L. Cammelli2, M. Mancini1. 1University of Milan, Milan,
Italy; 2Cardiology Center Monzino IRCCS, Milan, Italy

Purpose: This study aims to verify if home-based cardiac rehabilitation pro-
gramme can reduce complications and improve the outcomes in term of motor
performances, degree of disability, body weight and quality of life.
Methods: This is a retrospective, descriptive, multicentre study aiming to analyse
rehabilitation outcomes. A total of 164 patients, who attended cardiac surgery
during years 2012-2013, where recruited for this study: among all the patients
sampled, 91 chose the home-based programme (group A) while the remaining
73 chose the hospital-based programme (group B). The home-based programme
included in its study the eHealth unit of CCM, while the hospital-based programme
chose its samples from seven different medical facilities with similar rehabilitation
programmes and the same evaluation tools. The groups have been evaluated
and compared on rehab complications both at the beginning and at the end of the
programme and patients’ outcomes were assessed using Barthel scale, 6MWT,
EuroQol scale and BMI.
Results: Concerning the degree of disability there isn’t a statistically significant
difference between the groups A and B (p.value>0.05) since both of them have
almost achieved a total self-sufficiency, although patients on the hospital-based
programme started from a lower level. Also for the body weight there is no sta-
tistically significant difference (p.value>0.05) in fact both groups, at the moment
of their discharge, manifested an average value of BMI at the edge of normal
weight. It’s another matter in the case of motor performance and quality of life. In
the first case, in fact, there is a statistically significant difference (p.value<0.05)
in the performance increase of the two groups: the group A showed a 46.5%
average increase, while group B showed a percentage of 38.5. The data con-
cerning the quality of life showed a 32,2% average increase in the group A
and a 19,3% in the group B: such gap represents a statistically significant dif-
ference (p.value<0.05).Furthermore, another statistically significant difference
(p.value<0.01) has been observed in the percentage of the complication rate
during the rehabilitation programme: the group B showed twice as many compli-
cations as the group A.
Conclusion: According to the data collected, the patients that attended a home-
based CR programme (group A) achieved better outcomes in terms of motor per-
formance according to the 6MWT, had fewer complications and experienced a
better quality of life according to EuroQol scale compared to the patients attend-
ing a hospital-based programme.

P415 | BEDSIDE
Importance of optimizing chronotropic response and reserve during
cardiac rehabilitation and different chronotropic profiles with classical
and new heart rate-lowering therapies

J.A. De La Chica, J. Mora-Robles, M.A. Roldan Jimenez, M. Mora Martin.
Regional University Hospital Carlos Haya, Malaga, Spain

Purpose: B-blockers may induce exercise intolerance during cardiac rehabilita-
tion programs (CRP) due to negative inotropism. We wondered if Ivabradine may
provide a better tolerance to exercise and better chronotropic profile during the
program in intolerant participants to B-blocking agents.
Methods: We analysed our data from the cardiac rehabilitation unit in 2013, when
108 patients completed the program. 28 replacing prescriptions (from Bisoprolol
to Ivabradine) were necessary after confirming intolerance to exercise, despite re-
ductions to minimum doses. We assessed the chronotropic response (maximum
heart rate- heart rate at rest (MHR-HRR)) and chronotropic reserve (MHR-HRR/
(220-AGE-HRR) x100). We measured them, both at the time of the replacement
and at the end of the program and compared both groups, correlating chronotropic
profiles with increment in METs functional capacity.
Results: 80 participants were maintained with Bisoprolol 5 mg daily, whereas
the other 28 were prescribed 5 mg Ivabradine b.i.d in substitution. The biso-
prolol group (BG) mean age was 59,15 years, and mean ejection fraction (EF)
58,2% (95% CI 46,7-66,76%) versus 61,82 years and 56,12% EF (95% CI 47,15-
67,25%) in the Ivabradine group (IG). Maximum heart rate (MHR) was higher
among those patients taking Ivabradine at the end of the program, reaching
a mean of 138.15 bpm, 11,4 bpm more than b-blocked patients (MHR 138,15
vs. 126,66 bpm p<0.05), despite very similar resting heart rate (mean bpm
60,4 vs. 61,12 respectively p<0.05). Participants with Ivabradine improved their
chronotropic reserve from 50,61% up to 80,29%, which supposed an incremen-
tal percentage of 29,68% versus 13,65% of the bisoprolol group (from 56,29%
to 69,94%); (p<0.05). On the contrary, no significant differences were found be-
tween both groups when analysing maximum METs functional capacity in the
final exercise test (BG mean METs 9,72 vs. IG 10,38 p>0.05). However incre-
mental METs were higher in the Ivabradine group due to lower basal METs in the
preliminary exercise test just before the replacement therapy was prescribed.
Conclusions: Ivabradine represents a suitable alternative to those patients who
complain for intolerance to exercise due to B-blocking agents. Both Ivabradine
and Bisoprolol allow reaching a remarkable increment of METs in the final exer-
cise test of the CRP. However, although chronotropic response and reserve may
be higher in patients taking Ivabradine than in those with Bisoprolol, Ivabradine
must only be considered in exercise intolerant participants after excluding other
pharmacological or clinical reasons.

P416 | BENCH
Incidence and characteristics of pericardial effusion after cardiac
surgery in patients referred to in-hospital cardiac rehabilitation

I. Burazor1, M. Lazovic1, Y. Adler2. 1Cardiology department, Institute for
rehabilitation, Belgrade, Serbia; 2Chaim Sheba Medical Center, Tel Hashomer,
Israel

Background: We aimed to review recent experience at our institution in the di-
agnosis and treatment of pericardial effusion in patient who were referred to our
in-house cardiac rehabilitation program after cardiac surgery and to identify risk
factors for its development.
Methods: We searched our clinical database for patients 18 years or older who
had cardiac surgery. For patients with pericardial effusion medical records were
reviewed to evaluate its manifestations and management. To identify risk factors
for effusion, study patients were compared with patients after cardiac surgery
without pericardial effusions.
Results: Of 1,416 patients admitted to our in-hospital cardiac rehabilitation within
last 18 month, 669 (47.2%) had cardiac surgery (by pass, valves or combine).
Patients were admitted to our in –hospital three weeks cardiac rehabilitation
program from forth postoperative day to day sixty. Pericardial effusion was de-
tected in 58 patients (8.7%), of whom 98.3% had nonspecific symptoms. Clinical
features of tamponade were documented in 1 patient. Effusion was evacuated
by echocardiography-guided pericardiocentesis. The totals of 57 patients were
treated conservatively. Independent risk factors for effusion were larger body sur-
face area, hypertension, renal failure, urgency of operation, cardiac operation
other than coronary artery bypass grafting
Conclusions: In our study, pericardial effusion occurred in 8.7% of patients, and
symptoms were nonspecific. Several factors, mainly related to preoperative char-
acteristics and type of operation, predispose patients to effusion.

P417 | BEDSIDE
Diastolic function during exercise: effects of a 12 week high-intensity
exercise program in patients with a recent myocardial infarction

J. Lund, I.L. Aamot, H. Dalen, B.H. Amundsen, A. Stoylen. Norwegian University
of Science and Technology, Trondheim, Norway

Purpose: Reduced left ventricular (LV) diastolic function is a negative prognos-
tic marker after acute myocardial infarction. High-intensity interval training can
improve functional capacity in myocardial infarction patients, but it is not known
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whether it can improve diastolic function. Our aim was to study whether a twelve
week high-intensity interval training program could improve diastolic function in
patients with a relatively recent myocardial infarction.
Methods: Thirty patients (27 males, 3 females, mean age = 56 (8) years, mean
time from infarction = 78 (45) days) performed high-intensity interval training twice
a week for 12 weeks. Each training session consisted of four 4-minute intervals
at 85-95% of peak heart rate, separated by 4-minute active breaks at 70%. A
cardiopulmonary exercise test was performed to determine peak oxygen uptake
(VO2peak). Echocardiography, including color tissue Doppler of the LV, was per-
formed during supine rest and during an upright bicycle exercise test (peak load
75 Watt).
Results: There was a significant increase in VO2peak from baseline to follow-
up (35 (7) vs. 39 (7) ml/kg/min), p<0.001). There was a significant correlation
between VO2peak and mitral annular early diastolic velocity (e’) at peak exercise,
and the relationship was present both at baseline and follow-up (r=0.48, p=0.007,
and r=0.41, p=0.03). There was a trend towards an increase of e’ at 75 Watt
from baseline to follow-up (8.1 (1.6) vs. 8.5 (1.7) cm/s, p=0.06), but no change in
e’ at rest (7.2 (1.9) vs. 7.3 (1.6) cm/s, p=0.43). There was no change in E/e’ at
rest (10 (2) vs. 10 (2), p=0.84), E/e’ at 75 Watt (11 (3) vs. 11 (3), p=0.70) or E/A
ratio at rest (1.2 (0.3) vs. 1.1 (0.3), p=0.41). There were no changes in variables
describing left ventricular systolic function: mitral annular systolic velocity (s’) at
rest (6.0 (1.0) vs. 6.0 (0.9) cm/s, p=0.93), s’ at 75 Watt (7.9 (1.1) vs. 8.0 (1.3)
cm/s, p=0.64), or mitral annular plane systolic excursion at rest (13 (3) vs. 13 (2)
mm, p=0.38). Heart rate was unchanged at rest (59 (7) vs. 57 (8), p=0.13) and at
75 Watt (94 (13) vs. 91 (11), p=0.12).
Conclusion: The present study shows that left ventricular diastolic function dur-
ing exercise is related to VO2peak. Interestingly, we found a trend towards an
improved diastolic function after exercise training, even in a population with a
relatively well preserved systolic and diastolic function. The results demonstrate
the importance of obtaining measurements during exercise when evaluating the
effects of an exercise training intervention.

P418 | BEDSIDE
The effect of education level on CR outcomes after primary PCI

M.E. Van Geffen1, N. Ter Hoeve1, M. Sunamura1, H.J.G. Van Den Berg-Emons2,
R.T. Van Domburg3. 1CAPRI Hartrevalidatie Rotterdam, Rotterdam, Netherlands;
2Erasmus MC, Department of Rehabilitation Medicine and Physical Therapy,
Rotterdam, Netherlands; 3Erasmus Medical Center, Department of Cardiology,
Rotterdam, Netherlands

Purpose: Previous research has shown that higher education is related with more
participation in cardiac rehabilitation (CR). However, little is known whether edu-
cation level influences CR outcomes. This study investigated whether the effect
of CR on quality of life is predicted by education level.
Methods: Between January 2009 and March 2011, 408 patients who underwent
primary Percutaneous Coronary Intervention (pPCI) after acute myocardial in-
farction, were included in this study. Patients who participated in CR formed the
intervention group. Patients not participating in CR formed the control group. Ed-
ucation level was determined with a self-reported questionnaire and divided into
low and high. Low education level was considered when the patient’s highest
achieved education level was primary school or secondary school. High education
level was considered when patients completed secondary vocational, a degree or
university. Quality of life was measured using ShortForm-12 questionnaire (SF-
12). This questionnaire distinguishes a physical component score (PCS) and a
mental component score (MCS). Patients filled out the questionnaires at baseline
(T0), after 12 weeks (T12) and after one year (T52).
Results: 253 patients participated in CR, 155 did not. In the CR-group, 73% was
highly educated and only 62% in the control group (P<0.05). For both PCS and
MCS, all patients in the CR-group showed larger improvements from T0 to T12
and from T0 to T52 compared to the control group (P<0.05). From baseline to
twelve weeks, low-educated patients in the CR-group showed a non-significant
greater improvement on PCS and MCS compared to highly-educated patients.
However, from baseline to one year, the highly-educated patients in the CR-group
showed non-significant larger improvements compared to low-educated patients.
Discussion: Patients who participated in CR had larger improvements in quality
of life after twelve weeks and one year follow-up compared to patients who did
not attend CR. Highly-educated patients did not benefit more from CR compared
to low-educated patients.

P419 | BEDSIDE
Persisting restrictions and dissatisfaction with participation in society
after cardiac rehabilitation

N. Ter Hoeve1, H.J.G. Van Den Berg-Emons2, M.W.M. Post3, M.E. Van Geffen1,
H.J. Stam2, M. Sunamura1, R.T. Van Domburg4. 1CAPRI Hartrevalidatie
Rotterdam, Rotterdam, Netherlands; 2Erasmus Medical Center, Department of
Rehabilitation Medicine, Rotterdam, Netherlands; 3De Hoogstraat Revalidatie,
Kenniscentrum Revalidatiegeneeskunde, Utrecht, Netherlands; 4Erasmus
Medical Center, Department of Cardiology, Rotterdam, Netherlands

Purpose: An important aim of cardiac rehabilitation (CR) is to optimize partici-
pation in society in different aspects of daily life such as domestic, occupational
and recreational activities. Participation in society is a multidimensional concept,

consisting of both frequency of participation and an individual’s own perception of
participation. Previous studies mainly focused on frequency of work resumption.
The aim of this study was to describe different dimensions of participation in so-
ciety (frequency, experienced restrictions and satisfaction) in various aspects of
daily life before and after CR. Additionally, we explored whether changes in these
different dimensions were related to changes in health related quality of life (QoL).
Methods: A total of 122 patients with coronary artery disease (mean age 57
years; 80% men) who participated in CR were included in this prospective cohort
study. Participation in society was assessed with the USER-Participation ques-
tionnaire; QoL with the MacNew Heart Disease Health related Quality of Life
questionnaire. Measurements were taken pre-CR (T0) and post-CR (T1), and
a follow-up measurement was performed one year after start of CR (T2).
Results: At T0, patients experienced restrictions (69%) in one or more aspect of
daily life. At T1 this improved to 41% (p<0.001) and at T2 this improved further
to 29% (p<0.001, versus T1). Persisting restrictions at T2 were mainly experi-
enced in the physical exercise domain. At T0, 71% of patients was dissatisfied
with their participation. This improved to 49% at T1 (p<0.001) and this improve-
ment was maintained at T2 (p<0.001 versus T0). Persisting dissatisfaction at
T2 was most prevalent in contact with friends and in the physical exercise do-
main. There were only minor changes in frequency of participation during and
after CR. Improvements in experienced restrictions and satisfaction were related
to improvements in QoL (B=0.635, p<0.001; B=0.022, p<0.001). In contrast, im-
provements in frequency of participation were not related to improvements in QoL
(B=-0.003, p=0.467).
Conclusion: Although experienced problems in participation improve during CR,
some persisting restrictions in and dissatisfaction with participation were ob-
served. In addition to frequency of participation, it is therefore also important to
consider these domains of participation during rehabilitation and in research. Es-
pecially, since improvements in these two dimensions of participation are related
to an improved QoL.

REHABILITATION ACROSS MULTIPLE PATIENT GROUPS

P421 | SPOTLIGHT
Secondary prevention through cardiac rehabilitation: diabetes mellitus

M. Abeytua1, J. Castillo Martin1, L. Garcia Cuenllas Alvarez2, T. Martinez
Castellanos1, M.A. Ortega1, A. Fernandez Gonzalez1, C. Torres1, M.L. Garcia
Salvador1, D. Ruiz Molina1, F. Fernandez Aviles1. 1University Hospital Gregorio
Maranon, Cardiac Rehabilitation Unit, Madrid, 2University Hospital Gregorio
Maranon, Pediatric Cardiology, Madrid, Spain

Introduction: Undiagnosed type 2 diabetes mellitus (T2DM) and impaired glu-
cose tolerance (IGT) are common in patients with an acute myocardial infarc-
tion (AMI) and congestive heart failure (CHF) and can be detected early in the
postinfarction period during the performance of cardiac rehabilitation programs
(CRP).This patients have a particularly high risk of further cardiovascular compli-
cations, and therefore require specific attention when diagnosed. Earlier detec-
tion of IGT/T2DM and intensified risk factor management may result in improved
cardiovascular morbidity and mortality.The aim of this study was to describe the
diagnostic capacity of 2 current diabetes tests: glucose tolerance test (GTT) and
glycohemoglobin (HbA1c) and also to show that this essential diagnosis can be
performed during a CRP.
Methods: 1463 patients were included in the CRP during 7 years. The non-
T2DM subgroup underwent GGT and/or HbA1C tests to assess a possible un-
diagnosed T2DM or IGT. We defined normal GGT (mg/dl) as <140, IGT 141-199
and T2DM≥200 and normal HbA1c (%) as <5.7, IGT 5.7-6.4 and T2DM≥6.5
Results: From 1463 patients (mean age 60.7 years, 14% women), 340 had T2DM
(24%) and 1123 were non-T2DM (76%). From the latter group 679 had dyslipi-
demia (60.5%), 631 hypertension (56.2%), 541 were smokers (48.2%) and 261
resulted T2DM (23.3%). According to isolated HbA1c criteria 28 patients were
T2DM, 173 had IGT and 120 were out of risk, while following strict GGT diagnosis
9 patients had T2DM, 20 IGT and 45 normal test. There were a total of 20 pa-
tients with T2DM (<2%) that met both tests, whilst 157 (14%) had T2DM relating
to both tests individually.From normal HbA1c values, 95 patients had IGT (22.5%)
and 32 had T2DM (7.6%) according to GGT criteria and, conversely, from normal
GGT levels, 171 had IGT (42.5%) and 12 (3%) had T2DM met HbA1c criteria.
Conclusions: GGT and HbA1c did not identify the same patients, suggesting
that both tests are necessary to decrease underdiagnosis of IGT/ T2DM high risk
patients. The performance of both test is posible during a CRP, turning it into an
useful tool in secondary prevention of of impaired glucose metabolism.

P422 | BEDSIDE
Effects of moderate and high-intensity aerobic training on sexual
function and quality of life in patients with chronic heart failure

S.W. Sties, A.I. Gonzales, A.Z. Ulbrich, L.S. Mara, A. Schmitt Neto, D. Bundchen,
G.D. Carvalho, D.P. Lima, V. Angarten, T. De Carvalho. State University of Santa
Catarina, Cardiology and Exercise Medicine Center, Florianopolis, Brazil

Purpose: Assess the effects of moderate and high intensity exercise training
on sexual function and quality of life (QoL) in patients with chronic heart failure
(CHF).
Methods: Twenty patients with stable CHF (aged 53.25±8.87 years), left ven-
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tricle ejection fraction ≤45%, were randomized to moderate continuous training
(MCT) or high intensity interval training (HIT). The subjects were underwent 12
weeks of exercise training, three times per week, in MCT target zone of heart
rate (HR) corresponding to anaerobic threshold (first ventilatory threshold) or in
HIT the HR corresponding to respiratory compensation point (second ventilatory
threshold) alternating with HR corresponding to anaerobic threshold (recovery
period). Patients underwent assessment of sexual function by the International
Index of Erectile Function (IIEF), and quality of life by the Minnesota Living with
Heart Failure Questionnaire (MLHFQ) and determination of VO2 peak by car-
diopulmonary exercise testing. In statistical analysis was used Shapiro-Wilk test,
Chi-square (x2), Fisher exact test, t test, Mann-Whitney U and paired t test, with
significance level of 5%.
Results: No changes were observed in MCT on sexual function, while in HIT
was increase in erectile function (11±10.46 to 19.55±9.07, p=0.030), desire
(from 4.77±2.04 to 6.88±2.08, p=0.034), sexual satisfaction (from 4.00±4.63 to
8.33±5.36, p=0.017); QoL improved in both groups, considering emotional di-
mension (MCT 9.45±4.86 to 4.09±3.88, p=0.008; HIT 9.22±7.17 to 5.22±6.97,
p=0.039) and total score (MCT 38.18±12.34 to 17.27±8.93, p=0.001; HIT
34.11±18.41 to 19.89±16.96 p=0.011), while physical dimension improved only
in MCT (13.18±6.77 to 7.18±4.30, p=0.012), although no difference occurred
between groups.
Conclusion: In patients with chronic heart failure, only high intensity aerobic
training improved sexual function, while quality of life improved with both inten-
sities of exercise.

P423 | BEDSIDE
High intensity, interval exercise improves the quality of life, ventricular
diastolic function, ergometric capacity and psychological status of
patients with chronic heart failure: A phase iii randomi

C. Chrysohoou, C. Pitsavos, G. Tsitsinakis, J. Vogiatzis, D. Tsiachris, A. Aggelis,
S. Spetsioti, E. Herouvim, N. Koulouris, C. Stefanadis. University of Athens,
Athens, Greece

Background: The aim of this work was to evaluate the effect of high intensity,
interval exercise on the quality of life (QoL) and diastolic function among chronic
heart failure (CHF) patients.
Methods: A phase III clinical trial. Of the 100 consecutive CHF patients (NYHA
class II-IV, ejection fraction<30%) that were randomly allocated to exercise treat-
ment or control, 72 (exercise group, n=33, 63±9 years, 88% men, 70% ischemic
heart failure and exercise group, n=39, 56±11 years, 82% men, 70% ischemic
heart failure) completed the study. The intervention group followed a high inten-
sity, interval ergometric training (i.e., 30 sec at 100% of max workload, 30 sec
at rest) for 30 min/day-by-12 weeks, whereas the control group received regu-
lar instructions. Echocardiographic assessment was performed before and after
completion of the intervention. The pulsed tissue Doppler imaging (TDI) of the
systolic and diastolic function of mitral annulus was characterized by the systolic
wave Smv, and the diastolic waves: Emv and Amv. Furthermore the ratio E/Emv
and the flow propagation velocity (Vp), left ventricular outflow velocity integral
(VTI), and left atrial fraction were also calculated. OoL was evaluated using the
validated and translated Minnesota Living with Heart Failure questionnaire (ML-
HFQ). Depressive symptomatology was evaluated using the validated and trans-
lated Zung Depression Scale. Oxygen uptake (VO2) at max and carbon dioxide
production (VCO2) were also measured breath-by-breath, before and after inter-
vention.
Results: Both groups reported similar physical activity status at baseline, as
assessed through the IPAQ (p=0.60), as well as had similar antropometric and
clinical characteristics. General mixed effects models revealed that intervention
group reduced MLHFQ score by 373% (p<0.001); reduced their depression score
by 33% (p=0002);increased VTI by 4% (p=0.05); decreased Emv/Vp by 14%
(p=0.06); decreased E to A ratio by 24% (p=0.004) and decreased E to Emv ratio
by 8% (p=0.05), with no significant change on control group (all p>0.05). Sim-
ilarly, intervention group improved 6-minutes-walk test by 13%; VO2 max level
by 12.5% ml/kg/min (p=0.002;VCO2 level by 21% L/min (p=0.01); total power by
83% watts (p=0.04), as compared with the intervention group.
Conclusion: High intensity, systematic aerobic training, which was feasible to
all CHF patients, should be strongly encouraged by clinicians, since it seems
beneficial improving their QoL, by increasing their fitness level, as well as their
psychological status, in parallel with improvement in diastolic function.

P424 | BEDSIDE
Positive effect of early combined physical training in patients after
aortic prosthetic valve replacement

E.A. Demchenko1, O.S. Ganenko1, A. Kutuzova2, R.S. Kovaltcova3,
N.N. Petrova3, M. Goruleva1, D. Tashkhanov1. 1Federal medical research
centre named after V.A.Almazov, St.Petersburg, Russian Federation;
2Pavlov’s I State medical university, Federal V.A.Almazov’s medical research
centre, St.Petersburg, Russian Federation; 3St.Petersburg State University,
St.Petersburg, Russian Federation

Aortic stenosis is the most common valve disease due to a growing elderly popu-
lation, buth the studies on post aortic prosthetic valve replacement (AVR) physical
rehabilitation are rare. Cyclic training data in the AVR subjects are sporadic.

Purpose: To assess the effect of cycling sessions additional to routine physi-
cal training in patients after aortic prosthetic valve replacement (AVR). Subjects.
33 stable cardiovascular disease (CVD) patients after AVR: 52% women, age,
63±9.6 years.
Methods: 9±2 days after surgery all subjects started every-day in-hospital super-
vised combined physical training programme that involved 25 minutes of moder-
ate aerobic exercises for extremities, and additional cycle training including gradu-
ally increasing (from 6 to 14 minutes) working period with the baseline workload of
25W. The cycle training intensity increased gradually (5W every 2 days) in accor-
dance with individual somatic condition and improvement. Also all patients were
encouraged to attend everyday moderate unsupervised walking sessions for 6 -
20 minutes. At baseline and pre-discharge the 6-minute walk (6MW) test, Hamil-
ton Depression Rating Scale (HDRS), Hamilton Anxiety Rating Scale (HARS), the
State-Trait Anxiety Inventory (STAI), the Mini–Mental State Examination (MMSE),
the Montreal Cognitive Assessment (MoCA) were used. Quality of life (QOL) was
assessed by a 10-score Visual Analogue Scale (VAS).
Results: Baseline 6MW distance was fair (346±16metres), QOL score was
6.9±2.2. At baseline most of the patients demonstrated affective disorders, a
co-morbidity of depression and anxiety was registered (r=0.87, p<0.05). Mental
status data were associated with 6MW distance and QOL (depression level and
6MW: r=0.77, p<0.05; level of sleep disorders and 6MW: r=0.8, p<0.05, state
anxiety level and QOL: r = -0.712, p<0.05). The level of cognitive functioning
was not reduced, average MMSE and MoCa scores were normal (27.6±1.4 and
27.7±1.3, respectively). At discharge patients practiced 8±1 combined physical
training sessions; no serious adverse events were registered. There was a sig-
nificant benefit in the 6-minute walk outcome (405±15metres, p<0.03) and anxi-
ety level decrease (p<0.05), however the level of cognitive functioning and QOL
(7.1±2.4) did not change significantly.
Conclusions: Combined (aerobic exercises and cycle training) early physical re-
habilitation programme is safe, improves aerobic fitness, and demonstrates extra
benefits in anxiety decrease in post AVR patients.

P425 | BEDSIDE
Benefits of exercise on physical fitness in patients with pulmonary
arterial hypertension: a systematic review and meta-analysis of
controlled trials

R. Buys, V.A. Cornelissen. Catholic University of Leuven, Department of
Rehabilitation Sciences, Leuven, Belgium

Background: Pulmonary arterial hypertension (PAH) is a progressive disorder
characterized by hypertension in the pulmonary artery due to increased pul-
monary vascular resistance. PAH leads to symptoms such as shortness of breath,
dizziness, leg edema and chest pain, impacting heavily on the patients’ daily
life and participation in physical activity. Information stating that exercise train-
ing might be beneficial for this specific patient population is emerging; however
the level of evidence is low. Therefore the aim of this systematic review and meta-
analysis was to summarize the existing evidence for the use of exercise training
to improve physical fitness and functionality in patients with PAH.
Methods: A comprehensive search up to January 2014 identified controlled trials,
lasting at least 3 weeks, that investigated the effect of exercise training on physi-
cal fitness in a study population of which at least 80% of the included participants
presented with PAH as defined according to the updated clinical classification of
pulmonary hypertension. Studies were reviewed for study quality, participant de-
tails, exercise intervention characteristics, and intervention outcomes. Data were
pooled by the generic inverse variance method using random effect models and
were expressed as weighted means and 95% confidence intervals.
Results: Of 110 identified abstracts, a total of 5 studies and 103 patients (exer-
cise: 50; control: 53; mean age 49.7 years) met the inclusion criteria for review.
Severity of pulmonary hypertension ranged from mild to severe, 91 patients suf-
fered from PAH, and 12 patients had chronic thromboembolic pulmonary hyper-
tension. Exercise training led to a significant increase in 6 minute walk distance
(72.5 m; 46.0 m to 99.1 m; p<0.0001) and peak oxygen uptake (2.16 mL/kg/min;
2.16 to 3.93; p=0.02). No severe adverse events related to exercise training were
reported.
Conclusions: The findings from this systematic review and meta-analysis sug-
gest that exercise training improves exercise tolerance and functional capacity
in patients with PAH. However further well designed and larger randomized con-
trolled trials are needed to confirm these findings.

P426 | BEDSIDE
Safety and effectiveness of cardiopulmonary rehabilitation in stable
patients with severe pulmonary arterial hypertension

M. Brozda1, G. Kopec1, A. Mawlichanow2, M. Nowacka1, A. Sarnecka1,
M. Waligora1, R. Grzybczak2, I. Sumara-Stelmach2, B. Szczuka2, P. Podolec1.
1John Paul II Hospital, Dept. of Cardiac and Vascular Diseases, Krakow, Poland;
2John Paul II Hospital, Dept. of Cardiac Rehabilitation, Krakow, Poland

Purpose: Although disease-targeted medication improved prognosis in arterial
pulmonary hypertension, there is still a persisting limitation of physical activity that
decreases quality of life of these patients. A purpose of this prospective study was
to evaluate safety and effectiveness of cardiopulmonary rehabilitation in stable
patients with severe pulmonary arterial hypertension (PAH).
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Methods: Patients with PAH in WHO functional class II-IV on stable therapies
for at least 3 months were eligible for this study. The cardiopulmonary rehabili-
tation programme consisted of a 2-week in-hospital rehabilitation followed by a
10-week home-based rehabilitation monitored telemetrically. A 6-minute walking
test (6MWT) and cardiopulmonary exercise test were performed, and Borg scale,
WHO functional class, and N-terminal pro-B natriuretic peptide were assessed
at baseline and after 12 weeks of rehabilitation. Additionally SF-36 was used to
assess the quality of life. No changes in medication were made within the study
period and preceding 3 months.
Results: Ten patients with PAH (7 women; mean age, 49,5±12,8 years; idiopathic
pulmonary hypertension, n=7; Eisenmenger’s syndrome, n=3) completed a 12-
week rehabilitation programme. After 12 weeks of cardiopulmonary rehabilitation,
there was no significant change in 6MWT distance (354,4±93,7 vs. 359±80,4;
p=0,838), NT-proBNP level (1370,6±2898,3 vs. 1732,8±4019,4; p=0,507) and
peak oxygen consumption (14,4±3,0 vs. 15,9±4,12; p=0,142). Nevertheless, we
observed a significant decrease in Borg scale (4,8±2,1 vs. 3,1±2,2; p=0,044),
improvement in WHO functional class (2,9±0,7 vs. 2,4±0,7; p=0,043) and im-
provement in scores of quality of life. Rehabilitation was generally well tolerated,
however complications such as presyncopy episodes and haemoptysis occurred
in two patients.
Conclusions: A 12-week cardiopulmonary rehabilitation programme in patients
with PAH improved dyspnoea, functional class and quality of life which was not
reflected, however, in objective measures of physical activity. Strict monitoring of
patients is necessary to timely prevent and treat potential complications.

P427 | BEDSIDE
Heart rate variability and QTc interval in patients with chronic
obstructive pulmonary disease receiving 4-week rehabilitation

I. Zivanovic1, E. Zupanic1, J.M. Kalisnik2, V. Avbelj3, M. Lainscak4. 1University
of Ljubljana, Faculty of Medicine, Ljubljana, Slovenia; 2University Medical Center
Ljubljana, Department of Cardiovascular Surgery, Ljubljana, Slovenia; 3Jozef
Stefan Institute, Department of Communication Systems, Ljubljana, Slovenia;
4University Clinic of Respiratory and Allergic Diseases Golnik, Department of
Cardiology, Golnik, Slovenia

Purpose: Chronic obstructive pulmonary disease (COPD) modulates autonomic
nervous system activity, increasing risk of arrhythmias. Potentially protective ef-
fects of rehabilitation were poorly investigated thus aimed to compare heart rate
variability (HRV) and QTc interval in patients with COPD and healthy individuals,
and to study effects of rehabilitation in patients with COPD.
Methods: 20-minute electrocardiograms were recorded to compare HRV param-
eters (heart rate, NN, SDNN, RMSSD, pNN50, TP, LF, HF, LF, LF/HF) and QTc in-
terval (1) between 31 patients with COPD and 31 age- and sex-matched healthy
individuals and (2) between 18 patients with COPD receiving rehabilitation and
13 age- and sex-matched control patients with COPD. Before and after rehabili-
tation, electrocardiogram, St. George’s respiratory questionnaire (SGRQ), 6-min
walk test (6MWT), and incremental shuttle walking test (ISWT) were performed.
Results: Compared to healthy individuals, patients with COPD had higher
heart rate (p<0.05), reduced NN, SDNN, RMSSD, pNN50, HF, LF, and TP (all
p<0.05) but similar QTc (p=0.185). During rehabilitation, SDNN (22.4±1.7ms
to 30.2±3.8ms, p=0.041) and TP (537±88ms2 to 1199±338ms2, p=0.041) in-
creased, as did results for 6MWT, ISWT, and SGRQ (all p<0.05). No significant
change in QTc was observed. Change in SDNN correlated with a clinically rele-
vant difference in SGRQ (r=0.539, p=0.021) – Figure.

Conclusions: Patients with COPD have reduced HRV in comparison with healthy
controls. Rehabilitation improved HRV parameters that correlated with patient
perception of COPD.

P428 | BEDSIDE
Functional independence measure score predicts amputation-free
survival in patients with critical limb ischemia following endovascular
therapy

T. Shiraki, O. Iida, M. Fujita, T. Watanabe, M. Awata, S. Okamoto, T. Ishihara,
K. Nanto, T. Iida, M. Uematsu. Kansai Rosai Hospital, Cardiovascular Center,
Amagasaki, Japan

Purpose: Non-ambulatory status is known to impact on the prognosis of patients
with critical limb ischemia (CLI). However, whether the activity of daily life (ADL)
status affects the prognosis of CLI patients following revascularization therapy has
not been systematically explored. We investigated if the Functional Independence
Measure (FIM) score for ADL is related to the prognosis of CLI patients after EVT.
Methods: Clinical outcomes were retrospectively evaluated in 79 consecutive pa-
tients (74±9 years; 61% male) with CLI who underwent successful endovascular
therapy (EVT). ADL score was assessed at hospital discharge. Cox proportional
hazard regression analysis was performed to explore the independent amputation
free survival (AFS) determinants.
Results: Baseline ADL characteristics included 7% self-walking, 44% assisted
walking and 49% wheel-chair dependent status. Average FIM score at discharge
was 81±22. Chronic heart failure and FIM score at discharge were chosen as the
independent predictors of AFS (Table). According to the receiver operating char-
acteristic curve, the cut-off value of FIM score was 75 (sensitivity, 72%; specificity,
53%). AFS rate at 1 year was higher in the high (>75) FIM group than in low (≤74)
FIM group (82.3% versus 54.1%, P=0.020).

Predictors of amputation-free survival

Factors Univariate analysis Multivariate analysis
P-value Hazard ratio [95% CI] P-value

Body mass index 0.033
Regular dialysis 0.153
Chronic heart failure < 0.001 0.25 [0.10–0.61] 0.002
CRP level 0.006
FIM score 0.024 0.97 [0.95–0.99] 0.038

FIM score and chronic heart failure were independently associated with amputation-free survival
after endovascular therapy in patients with critical limb ischemia. CI, confidence interval; CRP,
C-reactive protein; FIM, functional independent measure.

Conclusion: FIM score at discharge was independently associated with AFS
after EVT in patients with CLI.

P429 | BEDSIDE
High intensity, interval exercise improves pulse wave analysis of the
aortic pressure waveform in severe left ventricular systolic
dysfunction: A phase iii randomized clinical trial

C. Chrysohoou, C. Pitsavos, G. Tsitsinakis, A. Aggelis, D. Tsiachris, J. Vogiatzis,
E. Herouvim, N. Koulouris, C. Stefanadis. University of Athens, Athens, Greece

Background: The aim of this work was to evaluate the effect of high intensity,
interval exercise on the aortic elastic properties among chronic heart failure (CHF)
patients.
Methods: A phase III clinical trial. Of the 100 consecutive chronic heart failure
patients (NYHA class II-IV, ejection fraction<30%) that were randomly allocated
to exercise treatment (n=50) or control (n=50), 72 (exercise group, n=33, 63±9
years, 88% men, 70% ischemic heart failure and exercise group, n=39, 56±11
years, 82% men, 70% ischemic heart failure) completed the study. Particularly,
the intervention group followed a high intensity, interval ergometric aerobic train-
ing (i.e., 30 sec at 100% of max workload, 30 sec at rest) for 30 min/day-by-12
weeks, whereas the control group received regular instructions. All patients un-
derwent noninvasive, high-fidelity tonometry of the radial artery, pulse wave veloc-
ity measurement using SphygmoCor and echocardiographic assessment before
and after completion of the intervention. Oxygen uptake (VO2) at max and carbon
dioxide production (VCO2) were also measured breath-by-breath, before and af-
ter intervention. The bioethics committee approved the protocol of the study; all
participants signed an informed consent.
Results: Both groups reported similar physical activity status at baseline, as
assessed through the IPAQ (p=0.60), as well as had similar body mass index
(p=0.08), smoking habits (p=0.17), history of hypertension (p=0.15), diabetes
(p=0.46) and dyslipidemia (p=0.83). General mixed effects models revealed that
intervention group reduced pulse wave velocity by 9% (p=0.03) and increased
augmentation index by 26%; decreased Emv/Vp by 14% (p=0.06); decreased
E to A ratio by 24% (p=0.004) and decreased E to Emv ratio by 8% (p=0.05),
increased VTI by 4% (p=0.05); with no significant change on control group (all
p>0.05). Similarly, intervention group improved 6-minutes-walk test by 13%; VO2
max level by 12.5% ml/kg/min (p=0.002;VCO2 level by 21% L/min (p=0.01); total
power by 83% watts (p=0.04), as compared with the intervention group. No signifi-
cant differences were detected in both groups according to left ventricular ejection
fraction and mean blood pressure. Conclusion High intensity, systematic aerobic
training, which was feasible to all CHF patients, should be strongly encouraged
by clinicians even in patients with severe systolic dysfunction, since it beneficial
affect aortic dilatation capacity and augmented systolic pressure in parallel with
improvement in diastolic function.
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Comparison of Exforge HCT single pill combination and
amlodipine/valsartan/hydrochlorothiazide free combination:
healthcare resource utilization and costs

S. Ong1, G. Machnicki2, W. Chen3, Z.J. Wei3, K.H. Kahler4. 1Novartis Pharma
AG, Basel, Switzerland; 2Novartis Argentina SA, Buenos Aires, Argentina;
3Novartis Pharma Co. Ltd China, Shanghai, China, People’s Republic of;
4Novartis Pharmaceuticals Corporation, East Hanover, United States of America

Purpose: Single pill combinations (SPC) are associated with improved adher-
ence and persistence and reduced healthcare resource utilization and costs
in hypertensive (HTN) populations. Recent evidence is available showing im-
proved persistence and adherence for the SPC Exforge HCT, but its impact
on resource use and costs has not yet been studied. This study investi-
gated if Exforge HCT is associated with reduced healthcare resource utiliza-
tion (HRU) and costs in adult hypertensive (HTN) patients compared to amlodip-
ine/valsartan/hydrochlorothiazide free combination (FC).
Methods: The study included adults (18 yrs. or older) covered by commercial
and Medicare Supplemental insurance in the Truven MarketScan database with
an HTN diagnosis between October 2009 and December 2011. At least two filled
prescriptions for Exforge HCT or two periods of at least 15 days of concurrent
use of amlodipine, valsartan and hydrochlorothiazide (FC cohort) were required.
Patients were continuously enrolled at least 12 months before and 12 months
after the index prescription and had valsartan initial dose of 160 or 320 mg/day.
Outcomes of interest included all-cause and HTN specific HRU, all-cause and
HTN specific healthcare costs at 12 months. Chi-Square tests and independent
sample t-tests were used after adequate propensity score matching (PSM) (ab-
solute standardized differences (ASM) <0.1) using demographics, comorbidities,
pre-index HRU, pre-index costs and valsartan initial dose.
Results: From 9,221 Exforge HCT patients, 1,884 patients were successfully
matched after PSM adjustment. All key variables such as demographics and
comorbidities performed well within the threshold of ASM. Exforge HCT pa-
tients exhibited reduced all-cause and HTN specific ER visits and outpatients
visits (difference: 7% to 25% decrease) (all p<0.05). Exforge HCT patients also
had a statistically significant (p<0.05) lower proportion of patients with ≥1 all-
cause hospitalization (15% vs 18.1%) and ≥1 all cause ER visit (25.7 vs 31.4%)
and ≥1 ER HTN specific visit (9.7% vs 14.1%). The costs incurred by Exforge
HCT patients were 3 to 44% numerically lower compared to the FC patients al-
though not statistically significant except for all cause ER costs ($431 vs $549,
p<0.05).
Conclusion: Real-world data indicate that Exforge HCT is associated with re-
duced HRU compared to amlodipine/valsartan/hydrochlorothiazide FC.

P432 | BEDSIDE
Clinical evidence of efficacy and safety of calcium channel
blocker/thiazide combination therapy

F.H. Messerli1, S.F. Rimoldi2, P. Chavez1, G.G. Stefanini2, U. Scherrer2.
1Mount Sinai Medical Center, Cardiology, New York, United States of America;
2University of Bern, Bern, Switzerland

Objective: Combination therapy is increasingly common in the management of
even uncomplicated hypertension. Most combinations are either based on a thi-
azide diuretic or a dihydropyridine calcium channel blocker (CCB). No fixed com-
binations of a CCB and a thiazide diuretic are available and there seems to have
been some reluctance to use this combination. The following summarizes clini-
cal evidence of efficacy and safety of the combination of a CCB with a thiazide
diuretic.
Design and method: We searched PubMed and identified 345 abstracts, of
which 45 articles were retrieved and reviewed for possible inclusion. Five studies
(ELSA, VALUE, FEVER, CHOP, and CHIEF) with a total of 31’105 patients ful-

Figure 1. All outcomes.

filled the inclusion criteria and were included in the analysis. We calculated risk
ratios (RR) as measures of treatment effects for all-cause mortality, cardiovascu-
lar mortality, myocardial infarction, and stroke at maximum available follow-up.
Results: The combination of CCB with a thiazide diuretic was similarly effective
than the comparator in reducing all-cause (RR 0.89, 95% confidence interval [CI]
0.75-1.06) and cardiovascular mortality (RR 0.89, CI 0.71-1.10). CCB combined
with a thiazide diuretic was more effective in preventing myocardial infarction (RR
0.83, CI 0.73-0.95) and stroke (RR 0.77, CI 0.64-0.92) than the compared com-
binations.
Conclusions: The present data document efficacy and safety of the
CCB/thiazide diuretic combination in reducing cardiovascular morbidity and mor-
tality. Elderly patients with isolated systolic hypertension may particularly benefit
from CCB/thiazide combination, since both drug classes, have been shown to
confer cerebrovascular protection.

P433 | BEDSIDE
Efficacy and safety of LCZ696 add-on to amlodipine in patients with
systolic hypertension uncontrolled with amlodipine monotherapy

J. Wang1, K. Yukisada2, A. Sibulo Jr3, K. Hafeez4, Y. Jia4, J. Zhang4. 1Shanghai
Jiaotong University School of Medicine, Ruijin 2nd Road 197, Shanghai, China,
People’s Republic of; 2Yukisada Internal Medicine, 2-19-20 Kita, Kunitachi-city,
Tokyo, Japan; 3St. Luke’s Medical Center, Room 430, Medical Arts Building,
E. Rodriguez Ave, Quezon City, Philippines; 4Novartis Pharmaceuticals
Corporation, East Hanover, New Jersey, United States of America

Purpose: A large proportion of patients with hypertension remain uncontrolled
with currently prescribed combination therapies. This is the first study to evaluate
the efficacy and safety of LCZ696 (Japanese Adopted Name [JAN]: Sucabitril Val-
sartan Sodium Hydrate), a first-in-class angiotensin receptor neprilysin inhibitor,
add-on to amlodipine (Aml), in patients with systolic hypertension (SH) who had
uncontrolled blood pressure (BP) with Aml monotherapy in Asia.
Methods: In this multicenter, double-blind, parallel-group and active-controlled
study, Asian patients who were inadequately responsive to Aml 5mg after a 4-
week run-in period, with mean sitting (ms) systolic BP (SBP) ≥145mmHg and
<180mmHg, were randomized to receive LCZ696 200mg add-on to Aml 5mg
(LCZ696/Aml) or remain on Aml 5mg for an additional 8 weeks. Primary assess-
ment was to test the superiority of LCZ696/Aml versus Aml in lowering 24-hour
mean ambulatory (ma) SBP from baseline to Week 8.
Results: Of the total 371 patients screened, 266 (71.7%) patients who were
not adequately responsive to Aml 5mg after 4 weeks were randomized (mean
age, 55.4 years; msSBP/ms diastolic BP (DBP)/ms pulse pressure (PP),
153.7/89.7/64.0mmHg; maSBP/maDBP/maPP, 139.0/86.1/52.8mmHg; males,
58.6%; body mass index, 26.3 kg/m2; mean duration of hypertension, 8.6 years).
LCZ696/Aml versus Aml resulted in superior (p<0.001) least squares mean re-
duction in maSBP (Table) with a between-treatment difference of -13.1mmHg.
LCZ696/Aml also showed significantly (p<0.001) greater reductions in ambula-
tory DBP and PP and office SBP/DBP and PP compared with Aml (Table). Overall
incidence of adverse events (AEs) was similar with LCZ696/Aml (20.0%) and Aml
(21.3%), and most of AEs were mild in severity.

Change in BP from baseline to Week 8

LSM (SE), maSBP maDBP maPP Office SBP Office DBP Office PP
mmHg

LCZ696/Aml −13.93 (0.56) −8.03 (0.38) −5.85 (0.28) −19.60 (1.35) −9.22 (0.83) −10.31 (0.90)
Aml −0.82 (0.56) −0.33 (0.37) −0.57 (0.28) −9.34 (1.33) −3.96 (0.82) −5.46 (0.89)

BP, blood pressure; DBP, diastolic BP; LSM, least squares mean; ma, 24-hour mean ambulatory;
PP, pulse pressure; SBP, systolic BP; SE, standard error. p<0.001 in favour of LCZ696/Aml for
all measurements.

Conclusion: This study demonstrated that adding LCZ696 to Aml provided sig-
nificantly greater BP reductions and was generally well-tolerated compared with
Aml alone. This combination, therefore, could be an effective treatment for Asian
patients with SH uncontrolled with Aml monotherapy.

P434 | BEDSIDE
Evaluation of a novel, fixed-dose combination of perindopril 3.5
mg/amlodipine 2.5 mg as a first-step treatment in hypertension with
24-hour ambulatory blood pressure monitoring

G. Parati1, S. Laurent2, I.E. Chazova3, Y. Sirenko4, A. Erglis5, A. Laucevicius6,
C. Farsang7. 1University of Milano-Bicocca - Cardiology II, S. Luca Hospital,
Milano, Italy; 2Department of Pharmacology, European Georges Pompidou
Hospital and University Paris Descartes, Paris, France; 3Ministry of Health
of Russian Federation / Cardiology Research Complex, Moscow, Russian
Federation; 4National Scientific Center of Ukraine, Kiev, Ukraine; 5Paul Stradins
Clinical University Hospital, Riga, Latvia; 6University Hospital Santariskiu
Klinikos, Vilnius, Lithuania; 7Semmelweis University, Budapest, Hungary

Objective: To evaluate the efficacy over 24 hours of perindopril 3.5
mg/amlodipine 2.5 mg once daily, a novel fixed-dose combination with doses se-
lected to achieve approximately equal blood pressure–lowering effects for each
component, as a potential first-step treatment in patients with hypertension.
Methods: An international, randomized, double-blind, placebo-controlled sub-
study with 6 parallel treatment arms and an 8-week randomized treatment period,
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whose design, clinical significance, and noninferiority criteria were in accordance
with European guidelines.
Results: 1297 patients with mild-to-moderate uncomplicated hypertension, mean
age 51.9 years, were randomized and 94.9% completed the study. The combi-
nation was statistically and clinically superior to placebo (between-group differ-
ences: mean 24-h SBP: -6.25 mm Hg, mean 24-h DBP:
-3.99 mmHg, P<0.001 for both). The decrease in mean 24-h SBP/DBP were
greater than with perindopril 5 mg (-3.82/-2.40, 95% CI [-5.84; -1.79]/[-3.84; -
0.97], respectively and similar to amlodipine 5 mg (-0.03/-0.26, 95% CI [-2.10;
2.04]/ [-1.73; 1.21], respectively. These results were also supported by blood
pressure measurements obtained over the daytime, nighttime, last 6 hours, and
morning periods.
Adverse events relating to peripheral edema were less frequent with the combi-
nation than with amlodipine 5 mg.
Conclusions: The optimized efficacy/tolerability ratio of the combination of
perindopril 2.5 mg/amlodipine 3.5 mg as demonstrated by blood pressure–
lowering efficacy over 24 h and a favorable safety profile make it a suitable option
for use as first-step treatment in uncomplicated hypertension.

P435 | BEDSIDE
Different angiotensin-converting enzyme inhibitors and mortality in
patients with hypertension

J.W. Lin1, C.H. Chang2, J.L. Caffrey3, M.S. Lai4. 1National Taiwan University
Hospital Yun-Lin Branch, Douliou City, Taiwan; 2National Taiwan University
Hospital, Taipei, Taiwan; 3University of North Texas Health Science Center,
Fort Worth, United States of America; 4National Taiwan University, Institute of
Preventive Medicine, Taipei, Taiwan

Background: Despite the widespread use of angiotensin-converting enzyme
(ACE) inhibitors, the comparative effectiveness of different ACE inhibitors in re-
ducing cardiovascular morbidity and mortality in hypertensive patients is seldom
reported.
Methods: Hypertensive patients who started captopril, enalapril, lisinopril, fos-
inopril, perindopril, ramipril, or imidapril therapy between January 1, 2004 and
December 31, 2009 were identified from Taiwan’s National Health Insurance
database. Overall, cardiovascular, cerebrovascular, and cancer mortalities were
linked through Taiwan’s National Death Registry. Patients were followed from be-
ginning ACE inhibitor therapy until death, disenrollment, or study termination (De-
cember 31, 2010). A Cox proportional hazard regression model was used to cal-
culate the hazard ratio and 95% confidence interval, using ramipril as the refer-
ence group.
Results: A total of 989,489 hypertensive patients were included, with a mean
follow-up ranging from 3.52 years for imidapril to 4.49 years for enalapril. Captopril
initiators had the highest overall mortality rate (117.8 per 1,000,000 person-days)
as compared to other ACI inhibitors (54.3 to 79.4 per 1,000,000 person-days).
Patients who started captopril therapy had a significantly increased risk of overall
mortality (adjusted hazard ratio 1.28, 95% confidence interval 1.24 to 1.31) when
compared with the reference therapy ramipril. Enalapril (1.08, 1.05 to 1.11) and
fosinopril (1.08, 1.05 to 1.12) were also associated with a modestly increased
risk. No difference in mortality was found for lisinopril, perindopril, and imidapril,
as compared with ramipril.
Conclusions: There are substantive differences in the mortality risk associ-
ated with different ACE inhibitors. However, potential residual confounding effects
might still exist.

P436 | BEDSIDE
Efficacy of LCZ696, an angiotensin receptor neprilysin inhibitor
(ARNI), in obese and overweight subjects with hypertension

L.M. Ruilope1, J.L. Izzo Jr2, L.G. Conde3, D.H. Zappe4, Y. Zhang4, J. Zhang4.
1Instituto de Investigación, Unidad de Hipertensión, Hospital 12 de Octubre,
Madrid, Spain; 2University of New York at Buffalo and Erie County Medical
Center, Department of Medicine, Buffalo, New York, United States of America;
3Novartis Pharma AG, Global Medical Affairs, Basel, Switzerland; 4Novartis
Pharmaceuticals, Clinical Development Unit, East Hanover, New Jersey, United
States of America

Purpose: This study assessed the efficacy of LCZ696 (Japanese Adopted Name
[JAN]: Sucabitril Valsartan Sodium Hydrate), a first-in-class angiotensin recep-
tor neprilysin inhibitor, versus valsartan in overweight and obese subjects with
hypertension (HTN).
Methods: Data from two 8-week, multicenter, randomized, double-blind, placebo-
and active-controlled studies in subjects with HTN were pooled to evaluate re-
ductions in mean sitting (ms)BP, ms pulse pressure (msPP), mean ambulatory
(ma)BP, and maPP in response to daily therapy with LCZ696 400mg, valsar-
tan 320mg, or placebo. Subjects were classified by baseline body mass index
(BMI) as normal (BMI<25kg/m2), overweight (BMI≥25-<30 k/m2), or obese (BMI
≥30kg/m2).
Results: Overall, there were 133 (15.7%), 368 (43.4%), and 347 (40.9%) normal,
overweight, and obese subjects. In LCZ696-treated subjects, baseline character-
istics of normal (BMI 23.4kg/m2), overweight (BMI 27.7kg/m2), and obese (BMI
35.0kg/m2) HTN subjects were similar (mean age: 59.3, 57, and 54.5 yrs;≥65 yrs:
39%, 29%, and 19%; mean duration of HTN: 6.5, 7.0, and 7.6 yrs; msSBP: 157.3,

157.9, and 158.0mmHg; msDBP: 93.8, 95.7, and 97.3mmHg; msPP: 63.5, 62.2,
and 60.7mmHg, respectively). After 8 weeks of treatment, LCZ696 was more ef-
fective than valsartan in lowering ms and ma SBP and PP in the overall patient
population. Specifically, the reductions in ms and ma SBP and PP with LCZ696,
compared with placebo, were similar in overweight and obese subjects (Table).

LSM change in BP and PP at Week 8

LSM (±SE), mmHg Normal Overweight Obese
(<25 kg/m2) (≥25–<30 kg/m2) (≥30 kg/m2)

Placebo LCZ696 Placebo LCZ696 Placebo LCZ696
400 mg 400 mg 400 mg

N 38 44 99 144 92 124
msSBP −10.5±2.6 −24.6±2.4* −7.1±1.5 −19.5±1.2* −6.5±1.5 −20.4±1.2*
msDBP −7.0±1.7 −14.0±1.5# −3.7±0.9 −11.4±0.7* −5.9±1.0 −11.9±0.8*
msPP −3.6±2.0 −10.6±1.8# −3.2±1.1 −8.0±0.9# −0.6±1.1 −8.5±0.9*
N 18 24 46 67 28 52
maSBP 0.5±1.6 −16.9±1.4* −2.8±1.0 −12.6±0.9* −3.4±1.3 −13.3±1.0*
maDBP 0.7±1.0 −8.7±0.9* −0.7±0.7 −6.2±0.6* −1.6±0.8 −7.0±0.6*
maPP −0.1±0.9 −8.4±0.8* −2.1±0.5 −6.4±0.5* −1.6±0.7 −6.4±0.5*
LSM, least squares mean; SE, standard error. *p<0.0001 and #p<0.05 vs placebo.

Conclusion: LCZ696 is effective in reducing ms and ma SBP and PP in normal,
overweight, and obese subjects with HTN. The BP lowering efficacy of LCZ696 is
not affected by BMI.

P437 | BEDSIDE
Persistence and adherence with Exforge HCT single pill combination
versus amlodipine/valsartan/hydrochlorothiazide free combination:
a comparison controlling for demographic and clinical factors

S. Ong1, G. Machnicki2, W. Chen3, Z.J. Wei3, K.H. Kahler4. 1Novartis Pharma
AG, Basel, Switzerland; 2Novartis Argentina SA, Buenos Aires, Argentina;
3Novartis Pharma Co. Ltd China, Shanghai, China, People’s Republic of;
4Novartis Pharmaceuticals Corporation, East Hanover, United States of America

Purpose: Single pill combinations (SPC) are associated with improved ad-
herence and persistence in hypertensive (HTN) populations. Recently, it was
confirmed that the three drug SPC Exforge HCT is associated with improved
12-month adherence and persistence compared to amlodipine/valsartan/hy-
drochlorothiazide free combination (FC). This study extends the persistence and
adherence comparisons between these regimens, incorporating demographic
and clinical factors.
Methods: The study included adults covered by commercial and Medicare Sup-
plemental insurance in the Truven MarketScan database with an HTN diagnosis
between October 2009 and December 2011. At least two filled prescriptions for
Exforge HCT or two periods of at least 15 days of concurrent use of amlodip-
ine, valsartan and hydrochlorothiazide (FC cohort) were required. Patients were
continuously enrolled at least 12 months before and 12 months after the index
prescription and had valsartan initial dose of 160 or 320 mg/day. Adherence was
measured with proportion of days covered (PDC) and medication possession ratio
(MPR). Persistence was defined as no treatment gap greater than 30 days. Logis-
tic regression models for persistence, MPR≥80% and PDC≥80% were adjusted
including drug regimen, starting valsartan dose, demographics, comorbidities and
health resource use as covariates.
Results: Compared to the FC cohort (N=1,884), Exforge HCT patients (N=9,221)
had improved persistence (42.7% vs 23.6%) and a larger proportion of patients
with MPR ≥80% (65.1% vs 57.5%) as well as PDC ≥80% (48.6% vs 33.4%)
(all p<0.0001). Exforge HCT was associated with a higher odds of persistence
(OR[95% CI]= 3.15 [3.02-4.01]), of MPR ≥80% (OR[CI]= 2.72[2.40-3.02]) and
PDC≥80% (OR[CI]=2.89[2.55-3.26]). Female gender was associated with lower
odds of non-persistence (OR[CI]= 0.74[0.68-0.80]), but also lower odds of ad-
herence (OR[CI]= 0.69[0.64-0.75]). Age above 45 years was associated with
higher odds of persistence, with increased likelihood for older age groups (OR
range=1.37-2.10, p<0.0001) and higher odds of adherence (OR range=1.40-
2.79, p<0.0001). All-cause hospitalizations, ER visits and outpatient visits and
HTN-specific outpatient visits were related to lower odds of persistence (OR
range:0.63-0.97 p<0.0001) while all-cause and HTN-specific hospitalizations, all-
cause ER visits and HTN-specific outpatient visits were associated with lower
odds of adherence (OR range: 0.22-0.92 p<0.02).
Conclusions: Real-world data indicate that Exforge HCT is associated with
improved adherence and persistence compared to amlodipine/valsartan/hy-
drochlorothiazide FC.

P438 | BEDSIDE
Impact of inhibitors of renin-angiotensin-aldosterone system on left
ventricular diastolic function in hypertension assessed by novel
3-dimensional speckle tracking echocardiography

S. Minatoguchi1, M. Kawasaki1, R. Tanaka2, N. Onishi2, N. Sato2, K. Ono2,
M. Arai2, T. Noda2, S. Watanabe2, S. Minatoguchi1. 1Gifu University Graduate
School of Medicine, Department of Cardiology, Gifu, Japan; 2Gifu Prefectural
General Medical Center, Department of Cardiology, Gifu, Japan

Purpose: There were several reports which showed that angiotensin receptor
blockade (ARB) or angiotensin converting enzyme inhibitor (ACEI) decreased the
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incidence of hospitalization in patients with heart failure with preserved ejection
fraction (EF). However, it is not elucidated whether ARB or ACEI has the beneficial
effect on left ventricular (LV) diastolic function in hypertension (HTN). The aim of
this study was to examine the impact of ARB or ACEI on diastolic function using
the novel one-beat real-time 3-dimensional speckle tracking echocardiography
(3D-STE) that enables us to evaluate phasic LV global strain rate (SR) with high
volume rate.
Methods: We examined LV diastolic function by the 3D-STE in 58 normal con-
trols and 87 consecutive patients with HTN and preserved EF (LVEF>50%).
Patients with HTN were divided into 2 groups: AA group treated with ARB or
ACEI and BCD group with Beta-blocker, Ca-antagonist or Diuretics. We ex-
amined LV global SR during isovolumic relaxation (IVR) as LV relaxation and
SR during systole as contractility in normal controls (age: 69±7), AA group
(n=64, age: 70±9, BP136±13/74±9mmHg) and BCD group (n=23, age: 70±9,
BP135±12/75±12mmHg). LV stiffness was estimated as diastolic stress/strain.
We reported that pulmonary capillary wedge pressure (PCWP) was estimated
using STE as 10.7 – 12.4 x log LA active emptying function / minimum LA vol-
ume. LV stress was calculated as LV end diastolic radius x PCWP / end diastolic
thickness. LV strain was estimated as (LV end systolic thickness – end diastolic
thickness) / end systolic thickness.
Results: There was no difference in age and LVEF among 3 groups (LVEF: con-
trol; 67±6, AA; 68±7, BCD; 66±7%) nor BP between AA and BCD. LV SR during
systole and IVR in HTN were reduced compared with control (LV radial SR during
systole: AA; 2.1±0.5*, BCD; 2.1±0.5*, control; 2.6±0.6 and SR during IVR: AA;
-0.65±0.41*, BCD; -0.45±0.35*, control; -0.94±0.5, *p<0.05 vs. control). How-
ever, when LV radial SR during IVR in AA was compared with BCD, that in AA
was significantly more preserved than BCD despite no difference between AA
and BCD in LV SR during systole, PCWP (8.7±3.6 vs. 10.1±4.0mmHg) and LV
stiffness (75±41 vs. 89±52).
Conclusions: LV relaxation assessed by LV global SR during IVR using 3D-STE
in HTN treated with ARB or ACEI was more preserved than that in HTN with-
out ARB or ACEI despite no difference in age, blood pressure and systolic func-
tion between the 2 groups. This suggested that inhibitors of renin-angiotensin-
aldosterone system (ARB or ACEI) may have a beneficial effect not on systolic
function but on diastolic function.

P439 | BEDSIDE
Possible increase in urinary angiotensin-converting enzyme 2 by
olmesartan, an angiotensin II receptor blocker, in hypertensive
patients

M. Furuhashi, N. Moniwa, S. Ishimura, T. Mita, T. Fuseya, Y. Watanabe,
H. Ohnishi, H. Yoshida, S. Saitoh, T. Miura. Sapporo Medical University,
Department of Cardiovascular, Renal and Metabolic Medicine, Sapporo, Japan

Purpose: Angiotensin-converting enzyme 2 (ACE2) is highly expressed in the
kidney and converts angiotensin (Ang) II to Ang-(1-7), a renoprotective peptide.
Urinary ACE2 has been shown to be elevated in patients with chronic kidney
disease (CKD). However, the effects of anti-hypertensive agents on urinary ACE2
remain unclear.
Methods: Of participants in the Tanno-Sobetsu cohort study in 2011 (n=617),
control subjects on no medication (n=101) and hypertensive patients treated with
anti-hypertensive agents, including calcium channel blockers, amlodipine and
long-acting nifedipine, an ACE inhibitor, enalapril, and Ang II receptor blockers,
losartan, candesartan, valsartan, telmisartan and olmesartan, for more than one
year (n=100) were enrolled, and urinary ACE2 level was measured.
Results: There was no significant difference in demographic parameters be-
tween the controls and hypertensives except for glucose and HbA1c being higher
in patients treated with enalapril, telmisartan or olmesartan. Urinary albumin-to-
creatinine ratio (UACR) was significantly higher in patients treated with enalapril
than in the controls. Urinary ACE2 level was higher in the olmesartan-treated
group, but not the other treatment groups, than in the control group. Urinary ACE2
level was positively correlated with systolic blood pressure (r=0.211, p=0.003),
UACR (r=0.367, p<0.001) and estimated salt intake (r=0.260, p<0.001). Multi-
variate regression analysis after adjustment of age, gender and the correlated
indices showed that the use of olmesartan was an independent predictor of uri-
nary ACE2 level.
Conclusions: In contrast to other antihypertensive drugs, olmesartan may
uniquely increase urinary ACE2 level, which might afford a distinct renoprotec-
tive effect.

P440 | BEDSIDE
Antihypertensive treatment with azilsartan as compared to ACE
inhibitors in newly diagnosed hypertensive patients. Results of the
EARLY Registry

R. Schmieder1, A. Gitt2, C. Baumgart3, P. Bramlage4, F. Mahfoud5,
S. Schneider2, J. Senges2, H. Buhck6, S.A. Potthoff7. 1University Hospital
Erlangen, Department of Nephrology and Hypertension, Erlangen, Germany;
2Stiftung Institut für Herzinfarktforschung, Ludwigshafen, Germany;
3Clemenshospital GmbH, Innere Medizin I, Münster, Germany; 4Institute for
Pharmacology and preventive Medicine, Mahlow, Germany; 5Saarland University
Hospital, Klinik für Innere Medizin III, Kardiologie, Angiologie und Internistische

Intensivmedizin, Homburg, Germany; 6MedComm Tools, Medical-Scientific
Consultancy, Hannover, Germany; 7Universitätsklinik Düsseldorf, Klinik für
Nephrologie, Düsseldorf, Germany

Background: Randomized, double-blind clinical trials have demonstrated that the
angiotensin-receptor-blocker Azilsartan is more effective in reducing BP than the
ACE-inhibitor ramipril. We analyzed in newly diagnosed hypertensive patients
whether monotherapy with azilsartan reduces BP to a greater extent than with
ACE inhibitors in an outpatient setting in our country.
Methods: The “Treatment with Azilsartan Compared to ACE-Inhibitors in Anti-
Hypertensive Therapy” (EARLY) registry is an ongoing prospective, observa-
tional, national, multicenter registry with a follow-up of up to 12 months. Hyperten-
sive patients were eligible for this analysis they had newly diagnosed hypertension
and received either Azilsartan or any ACE-I monotherapy. By study protocol the
enrolment ratio was 7:3 for Azilsartan versus ACE-inhibitors. We present results
of 6 and 12 months-follow-up.
Results: Of all hypertensive patients enrolled in EARLY by 562 centres, 1467
patients (37.7%) had newly diagnosed hypertension. Their mean age was 56.0
years and 43.5% were female. The comorbidities included known coronary artery
disease in 3.9%, diabetes mellitus in 12.6%, peripheral artery disease in 1.8%,
prior stroke in 1.7%, chronic kidney disease in 1.4%, and heart failure in 2.2%.
By study design 994 patients (67.8%) received azilsartan and 473 patients
(32.2%) an ACE-inhibitor, predominantly ramipril (89.6%). Mean systolic/diastolic
BP was 162±17/95±10 mmHg at baseline, 135±14/82±9 mmHg at 6-months
and 133±12/81±8 mmHg at 12 months follow-up. Target BP of <140/90mmHg
was reached in 54.1% of the patients at 6-month follow-up. During the follow-up,
azilsartan was discontinued in 7.1% and ACE-inhibitors in 8.8% of the patients.
Systolic BP reduction was more pronounced in the azilsartan treated patients
(mean reduction by 27±18/13±12 mmHg (6 months) and 30±18/14±11 mmHg
(12 months)) than in the ACE inhibitor treated population (mean reduction by
23±19/11±12 mmHg, 6 months, p<0.001/0.01) and 25±18/12±11 mmHg (12
months) and both p<0.001). After adjustment for difference in baseline systolic
BP, the different fall in BP reduction became of borderline significance (p=0.0375)
after 6 months and (p=0.0171) after 12 months.
Conclusions: In newly diagnosed hypertension systolic BP reduction was more
effective in patients with azilsartan compared to ACE-I treatment in our outpatient
setting. The data supports previous results from RCT to document the potential
value of utilizing azilsartan in daily clinical practice.

DRUG THERAPY IN HYPERTENSION
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Clinical efficacy and safety profile of clindipine versus amlodipine in
essential hypertension

N.S. Neki. Guru Nanak Dev Hospital, Medicine, Amritsar, India

Purpose: To study the efficacy and safety of clindipine versus amlodipine in pa-
tients with essential hyperintension.
Methods: A prospective randomized, open label study was conducted in the OPD
of Medicine Department. 120 patients of either sex in the age group of 30-65 year
who were newly diagnosed essential hypertension, without comorbid conditions
were enrolled for the study as per JNC VII criteria. A written informed consent
was obtained for participating in the study. Patients were randomly divided into
2 groups of 60 each, labelled group A and Group B. Group A was given 10 mg
of clindipine as single dose while Group B 5 mg of amlodipine for 3 months. BP
(SBP & DBP) was recorded weekly in supine & standing position. Inclusion criteria
were newly diagnosed subjects with BP >140/90 mm Hg. All were subjected
to lab investigations including fasting blood sugar, blood urea, serum creatinine,
lipid profile, chest x ray and ECG. Those excluded from study were patients with
associated diabetes, dyslipidemia, heart failure,2nd degree and 3rd degree heart
blocks and aortic stenosis.
Results: 56% were males and 44% females in group A & B respectively. Mean
age of patients in group A was 57.1 years and group B 50.7 years. In group A,
53% were asymptomatic, 47% symptomatic while in group B, 58% asymptomatic
42% symptomatic. There was no significant alteration in FBS, BUN & lipid profile
at 6 & 12 weeks of therapy. Mild & moderate HTN was detected in 70% and 30%
respectively. The fall in BP (SBP & DBP) in both supine & standing position at
weekly intervals was significant (P<0.05) in both groups. There was a statistically
significant more fall in BP in group A (22 + 7 mm Hg) as compared to Group
B (14±8 mm Hg). There was no alternation in the pulse rate in both groups. 3
patients in group A developed ankle edema at 10th day of therapy which disap-
peared completely after 12 weeks of therapy. 6 patients in group B showed ankle
edema at 6 days of therapy, which became severe at 12 week of therapy (p<0.05)
Conclusion: Clindipine offers greater reduction of BP and preventing of ankle
edema unlike amlodipine when used in patients with newly diagnosed essential
hypertension.
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P443 | BEDSIDE
Effects of the T/L-type calcium channel blocker, benidipine on
albuminuria plasma and aldosterone concentration: A pilot study of
switching from l-type calcium channel blockers to benidipine

S. Tani1, K. Nagao1, A. Hirayama2. 1Nihon University Surugadai Hospital, Tokyo,
Japan; 2Nihon University School of Medicine, Tokyo, Japan

Background: Albuminuria and high level of plasma aldosterone concentration
(PAC) are prognosis factors predicting poor outcome of cardiovascular disease.
Aldosterone is produced at the glomerular layer of the adrenal cortex and the T-
type calcium channel is partly involved in its production. We have investigated the
effects of benidipine, a T/L-type calcium channel blocker (CCB) on albuminuria
and PAC.
Methods and results: Thirty-one patients with essential hypertension who re-
ceived L-type CCB and achieved the target blood pressure (BP) indicated by the
Treatment Guidelines of the Japan Society of Hypertension (JSH2009) were in-
vestigated. The L-type CCB under treatment was switched to benidipine at the
dose in which equivalent BP reduction was expected. The following parame-
ters were evaluated: systolic and diastolic BP, urinary albumin-to-creatinine ratio
(UACR), estimated glomerular filtration rate (eGFR), plasma renin activity (PRA),
and PAC. BP and eGFR at 6 months after switching to benidipine were not signif-
icantly different from those at baseline. UACR decreased significantly by 36.9%
(p=0.001). No significant change was observed in PRA (p=0.063). The PAC of
all patients decreased significantly by11.8% (p=0.002). When analyzed by daily
doses of benidipine, the PAC appeared to have reduced in patients who received
4 mg per day of benidipine (n=14), although statistically significance was not
reached (p=0.096). The PAC in patients who received 8 mg per day of benidipine
(n=17) significantly reduced by 13.2% (p=0.017).
Conclusions: In hypertensive patients whose BP is controlled by L-type CCB,
switching to T/L-type CCB, benidipine, maintained BP control and reduced UACR.
In addition, the high dose of benidipine reduced the PAC independent of BP con-
trol. These beyond BP lowering effects were suggested to make contributions of
T/L-types CCBs on cardio-renal protection.

P444 | BEDSIDE
Effect of antihypertensive treatment with a combination of telmisartan
and amlodipine on various cardiovascular biomarkers Results from
the randomized and double-blind TEAMSTA protect I Study

A. Jagodzinski1, M. Karakas1, T. Zeller1, S. Appelbaum1, T. Muenzel2, P. Wild2,
S. Blankenberg1. 1University Heart Center Hamburg, Clinic for General &
Interventional Cardiology, Hamburg, Germany; 2University Medical Center of
the Johannes Gutenberg University Mainz, Department of Medicine II, Mainz,
Germany

Purpose: It remains unclear how distinct antihypertensive combination therapies
affect biomarkers of hemodynamic stress and myocardial necrosis beyond blood
pressure reduction. Thus we sought to comparatively assess the effects of two
usual combinations with an Angiotensin Receptor Blocker (ARB), either combined
with a thiazide diuretic or a Calciumchannelblocker (CCB), on various emerging
and established cardiovascular biomarkers.
Methods: The TEAMSTA protect I Study is a randomised, double blind, con-
trolled, study. Patients with controlled or uncontrolled hypertension were included
in the trial receiving a combination of either telmisartan with amlodipine (T/A) or
olmesartan with hydrochlorothiazide (O/H) for 26 weeks. Plasma concentrations
of MR-proADM, high-sensitive troponin I (hsTnI) and NT-proBNP were measured
at time of randomization and at week 26.
Results: Between August 2010 and 2011, 577 subjects (68% males) aged 35
to 82 years had been enrolled into the trial. Treatment groups were concordant
regarding cardiovascular risk profile and sociodemographic variables. Blood pres-
sure reduction at week 26 did not differ between treatment groups (systolic blood
pressure reduction O/H -12 mmHg, T/A -13 mmHg; p=0,794; diastolic blood pres-
sure reduction O/H -9 mmHg, T/A -10 mmHg; p=0,205). There was no significant
difference between the treatment groups in changes of plasma concentrations
of MR-proADM, high-sensitive troponin I and NT-proBNP. For explorative anal-
ysis intra treatment effects were analysed. NT-proBNP and hsTnI decreased in
both treatment groups (NT-proBNP: O/H randomisation: 62.45, week 26: 53.77,
p=0.002; T/A randomisation: 70.00, week 26: 50.99, p<0.001; HsTnI: O/H ran-
domisation: 4.60, week 26: 4.40, p<0.001; T/A randomisation: 4.60, week 26: 4.0,
p<0.001). MR-pro-ADM increased in the O/H group from 0.55 to 0.59 (p<0.001),
but did not change in the T/A group (p=0.076).
Conclusion: T/A and O/H reduced blood pressure effectively and comparably.
Both combination therapies reduced also cardiac biomarkers for myocardial is-
chemia and hemodynamic stress. This suggests additive cardioprotective effects
in both treatment groups and further efforts and prospective trials are needed to
elucidate the impact on the cardiovascular outcome.

P445 | BENCH
Hypertension and cardiovascular remodelling in rats exposed to
continuous light: protection by ACE-inhibition and melatonin

F. Simko1, O. Pechanova2, K. Repova Bednarova1, K. Krajcirovicova1,
N. Kamodyova3, S. Zorad4, J. Kucharska5, A. Gvozdjakova5, M. Adamcova6,

L. Paulis1. 1Comenius University, Faculty of Medicine, Dept. of Pathophysiology,
Bratislava, Slovak Republic; 2Slovak Academy of Sciences, Institute of Normal
and Pathological Physiology, Bratislava, Slovak Republic; 3Comenius University,
Faculty of Medicine, Institute of Molecular Biomedicine, Bratislava, Slovak
Republic; 4Slovak Academy of Sciences, Institute of Experimental Endocrinology,
Bratislava, Slovak Republic; 5Comenius University, Faculty of Medicine, 3rd
Clinic of Medicine, Bratislava, Slovak Republic; 6Charles University Prague,
Faculty of Medicine in Hradec Kralove, Dept. of Physiology, Hradec Kralove,
Czech Republic

Exposure of rats to continuous light attenuates melatonin production and results
in hypertension development. This study investigated whether hypertension in-
duced by continuous light (24 hours/day) exposure induces heart and aorta re-
modeling and if these alterations are prevented by melatonin or angiotensin con-
verting enzyme inhibitor captopril. Four groups of 3-month old male Wistar rats
(10 per group) were treated as follows for six weeks: untreated controls, ex-
posed to continuous light, light-exposed and treated with either captopril (100
mg/kg/day), or melatonin (10 mg/kg/day). Exposure to continuous light led to hy-
pertension, left ventricular (LV) hypertrophy and fibrosis, and enhancement of
the oxidative load in the LV and aorta. Increase in systolic blood pressure by
continuous light exposure was prevented completely by captopril and partially by
melatonin. Both captopril and melatonin reduced the wall thickness and cross
sectional area of the aorta and reduced the level of oxidative stress. However,
only captopril reduced LV hypertrophy development and only melatonin reduced
LV hydroxyproline concentration in insoluble and total collagen in rats exposed to
continuous light. In conclusion, captopril prevented LV hypertrophy development
in the continuous light-induced hypertension model, while only melatonin signifi-
cantly reduced fibrosis. This antifibrotic action of melatonin may be protective in
hypertensive heart disease.
This work was supported by: VEGA 1/0227/12, 2/00183/12; and APVV-0742-10.

P446 | BEDSIDE
Comparing the effects of spironolactone and renal denervation on
blood pressure in patients with resistant arterial hypertension:
a single centre experience

E. Kocianova1, J. Vaclavik1, M. Taborsky1, D. Richter1, M. Kamasova1,
J. Jarkovsky2, D. Vindis1. 1Palacky University, Faculty of Medicine and Dentistry,
1st Dept of Internal Medicine-Cardiology, Olomouc, Czech Republic; 2Masaryk
University, Institute of Biostatistics and Analyses at the Faculty of Medicine and
the Faculty of Science, Brno, Czech Republic

Purpose: There is not much data which treatment should be preferred for patients
with resistant arterial hypertension. Data comparing different treatment modalities
are limited. The aim of our study was to compare the effects of spironolactone
and catheter-based renal denervation on office blood pressure and mean 24-hour
ambulatory blood pressure.
Population and methods: We analyzed retrospectively two groups of patients
with resistant arterial hypertension treated with the above methods. Office blood
pressure and mean 24-hour ambulatory blood pressure (ABPM) were evaluated.
The effect of spironolactone (25 mg daily) was assessed after 8 weeks of treat-
ment and compared to placebo in 150 patients participating in the ASPIRANT-
EXT trial. The efficacy of renal denervation was assessed in 27 patients 6 months
after the procedure.
Results: Mean baseline blood pressure was 154.1/92.1 mmHg in patients treated
with spironolactone and 153.3/91.1 mmHg in the placebo group. Mean baseline
blood pressure in patients undergoing renal denervation was 166.8/90.4 mmHg.
The change of BP after treatment is summarized in the table.

BP change after treatment (mmHg) Spironolactone Placebo Renal denervation
(N=74) (N=76) (N=27)

Office systolic BP −17.6 −7.7 −23.8
Office diastolic BP −7.4 −4.4 −11.0
24-hour ABPM systolic BP −12.6 −2.1 −7.6
24-hour ABPM diastolic BP −5.5 −2.0 −3.1

Conclusions: Both methods effectively reduced blood pressure. Office blood
pressure was influenced more by the renal denervation, while the mean 24-hour
ABPM dropped more after spironolactone treatment.

P447 | BEDSIDE
Comparing the effects of angiotensin converting enzyme inhibitor and
angiotensin II receptor blocker in acute myocardial infarction patients
with drug-eluting stents

S.W. Rha1, J. Lee1, B.G. Choi1, S.Y. Choi1, S.H. Park2, W.Y. Shin2, D.K. Jin2,
M.H. Jeong3, D.J. Oh1. 1Korea University Guro Hospital, Seoul, Korea, Republic
of; 2Soonchunhyang University Cheonan Hospital, Cheonan, Korea, Republic of;
3Chonnam National University Hospital, Gwangju, Korea, Republic of

Background: Renin-Angiotensin-Aldosterone System (RAAS) inhibition with
angiotensin converting enzyme inhibitor (ACEI) or angiotensin receptor blocker
(ARB) can provide protective effects of lower all-cause death and a lower cardio-
vascular mortality in patients with coronary artery disease with a history of MI.
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In this study, we evaluated registry data to determine whether ACEI treatment or
ARB treatment would lead to better outcome for patients who underwent PCI after
AMI at the 30-day follow-up and at 1-year follow-up stages.
Methods and results: A total of 11,968 eligible AMI patients were finally enrolled
into the present analysis. According to the medical treatments, patients were di-
vided into 2 groups as follows: ACEI group (n=9,847) and ARB group (n=2,121).
After propensity score matching, the n number for each of the two groups became
2034. The ACEI group when compared to the ARB group showed decreased risk
and increased benefit in target vessel revascularization (TVR) [0.62 (0.4-0.96),
p=0.0326]. Subanalysis showed the ACEI group had increased benefit in TVR in
female, age >70, non-diabetic, non-hypertensive, and non-dyslipidemia patients
[p=0.0378, 0.0163, 0.0158, 0.0188]. Recurrent MI risk was uniquely increased for
male patients in the ACEI group [3.47 (1.05-11.4), p=0.0411]. Total MACE was
decreased for patients between the ages of 60 and 70 in the ACEI group [0.58
(0.36-0.94), p=0.0283].
Conclusions: The main message from our study is that ACEI therapy leads to
better outcome at the 1-year follow-up, especially for low risk patients.

NEW ASPECTS IN ACUTE PULMONARY EMBOLISM

P449 | BEDSIDE
Clinical presentation and outcome in patients with pulmonary
embolism with and without cancer

C. Becattini1, G. Agnelli1, M. Biancardi2, A.B. Scardovi3, O. Serafini4,
F. Casazza5. 1University of Perugia, Perugia, 2San Carlo Hospital, Internal
Medicine, Milan, 3Hospital Santo Spirito, Cardiology, Rome, 4Ospedale SS
Annunziata, Cardiology, Cosenza, 5San Carlo Hospital, Cardiology, Milan, Italy

Background: Pulmonary embolism (PE) is a common event in patients with can-
cer.
Aim: To assess whether the clinical presentation and the clinical outcome of PE
differ in patients with cancer compared to patients without cancer.
Patients: 1702 patients with acute PE included in the Italian Pulmonary Embolism
Registry for whom presence/absence of cancer was reported.
Results: Overall, 451 patients had cancer at time of acute PE (26.5%), of whom
365 had a history of cancer and 86 a cancer diagnosed during the admission for
PE. Patients with newly diagnosed cancer, history of cancer and no cancer were
similar concerning age, hemodynamic status at presentation, chest pain, onset
of dyspnea. Patients with newly diagnosed cancer were more frequently females
and had significantly higher D-dimer compared to either patients with history of
or no cancer. Recent trauma was less common in patients with newly diagnosed
or history of cancer compared to patients without cancer while recent surgery
was more common in patients with history of cancer compared to patients with
newly diagnosed or no cancer. Patients with history of cancer less commonly
received thrombolytic therapy compared to either patients with newly diagnosed
or no cancer.
The severity of PE in terms of shock, hypotension, right ventricle dysfunction or
injury and central localization of PE was similar in patients with newly diagnosed
cancer, history of and no cancer. In-hospital death occurred in 10.5, 7.9 and 5.9%
of patients with newly diagnosed, history of or no cancer. Newly diagnosed can-
cer (OR 2.58, 95% CI 1.02-5.58; p 0.029) and history of cancer (OR 2.23, 95%
CI 1.33-3.75; p 0.002), age over 75, hemodynamic impairment, right ventricle
dysfunction, dyspnea onset ≤24 hours and recent bed-rest were independent
predictors of in-hospital death. Hemodynamic impairment, right ventricle dysfunc-
tion, dyspnea onset ≤24 hours and recent bed-rest were independent predictors
of in-hospital death due to PE.
Conclusions: In patients from the IPER Registry, history of and newly diagnosed
cancer were independent predictors of in-hospital death but not of death due to
PE.

P450 | BEDSIDE
Can we safely discharge low risk acute pulmonary embolism patients
home?

J. Moura Ferreira, J. Madaleno, R. Ferreira, N. Silva, M.J. Ferreira, R. Baptista,
M. Pego. Coimbra’s Hospital Center and University, Coimbra, Portugal

Introduction: ESC prognostic tool classifies APE patients into 3 risk groups
(high, intermediate and low risk). Previous studies have shown that short term
mortality in low risk patients is below 1% and these patients may be safely treated
at home. Low risk classification by the ESC prognostic tool needs both echocar-
diographic evaluation and analytical evaluation. Only if both evaluations show no
myocardial injury is the patient classified as low risk. Echocardiography is not
readly available in emergency departments of most hospitals.
Objective: We aimed to compare 30 day all-cause mortality between APE pa-
tients classified as low risk by an adapted ESC prognostic tool using only ana-
lytical variables (no echocardiography) and APE patients classified as low risk by
the SPESI tool.
Methods: Retrospective, observational study that included all patients with APE
diagnosed during emergency room stay by MDCT between January 2010 and
December 2011. The primary endpoint was 30 day all-cause mortality. Low risk
patients by the adapted ESC prognostic tool were defined as those having TAS
equal or above 90 mmHg and Troponin I below 0,04 ng/mL and BNP below 100

ng/mL. Low risk patients by the SPESI prognostic tool were defined as those
having score 0.
Results: Between January 2010 and December 2011, 436 patients (205 males,
mean age 72 years) were diagnosed with APE. All patients were admitted to hos-
pital wards. 46 (10,6%) patients died during hospital stay. 120 (27,5%) patients
were classified as low risk with the adapted ESC prognostic tool; 157 (36,0%)
were classified as intermediate risk and 10 (2,3%) were classified as high risk.
According to SPESI prognostic tool 96 (22,0%) patients were classified as low
risk; the remaining were classified as non high risk. 30-day all cause mortality
was significantly different between adapted ESC risk groups (7,4% vs 16,4% vs
60,0%, p<0,001). Low risk patients classified by the SPESI tool also had lower
30 day all-cause mortality (4,9% vs 22,6%, p=0,01). Negative Predicted Value
(NPV) of low risk in adapted ESC prognostic tool was 0,92 and NPV of low risk
in SPESI prognostic tool was 0,95. Non adjusted OR for non-low risk categories
was 3,084 (95% CI 1,278 – 7,443) for adapted ESC tool and 5,1615 (95% CI
1,838 – 17,147) for SPESI tool.
Conclusion: Adapted ESC prognostic tool should not be used to decide ade-
quacy of ambulatory treatment as patients in the low risk category still have high
mortality (7,4%). SPESI performed better but still 4,9% patients in the low risk
category died during the first 30 days after diagnosis.

P451 | BEDSIDE
Elevated circulating platelet microparticles during in vitro fertilization
(IVF); a possible prothrombotic effect of an estrogen surge

N. Olausson1, F. Mobarrez1, H. Wallen1, E. Westerlund1, O. Hovatta2,
P. Henriksson1. 1Karolinska Institutet, Department of Clinical Sciences,
Danderyd Hospital, Stockholm, Sweden; 2Karolinska Institutet, Department of
Clinical Science, Intervention and Technology, Stockholm, Sweden

Purpose: Pregnant women conceived by in vitro fertilization (IVF) have a seven-
fold increased incidence of pulmonary embolism (PE) during the first trimester of
their pregnancy. Indeed, PE is the major cause of maternal mortality. It is therefore
of utmost importance to understand the underlying pathophysiology. IVF seems
to be associated with an activated coagulation, including increased thrombin gen-
eration. However, the influence of IVF on platelet function has been less inves-
tigated, partly due to methodological difficulties. Assessment of platelet derived
microparticles (PMPs) in frozen plasma samples by flow cytometry provides an
opportunity to measure platelet function in large clinical studies. Thus we stud-
ied PMPs which are released from the platelets upon activation, and thus reflect
platelet activation. Notably, PMPs also boost thrombin generation and fibrin for-
mation through expression of molecules that interact with coagulation.
Methods: Venous blood samples were drawn at two occasions from 31 women
during the IVF process: 1. during down regulation (DR) of estrogen by a go-
nadotropin releasing hormone (GnRH) agonist, and 2. during high level stimu-
lation (HLS) achieved by follicle stimulating hormone (FSH). PMPs were ana-
lyzed by flow cytometry in samples prepared from platelet poor plasma. Plasma
was incubated with lactadherin-FITC and CD42a-PE (platelet antigen GPIX), and
CD62P-APC (P-selectin) or CD154-APC (CD40 ligand).
Results: Plasma estradiol increased from 154 pg/mL at DR to 5889 pg/mL at
HLS. PMPs (CD42+) constituted 60% of total micro vesicle population. PMPs
exposing CD62P more than doubled from DR to HLS [median 271 (IQR 162-677)
to 630 (332-1347); p<0.0001]. PMPs exposing CD154 increased from a median
of 109 (IQR 78-166) during DR to 200 (IQR 118-259) at HLS (p=0.0011).
Conclusions: We find a major increase in PMPs in parallel with the profound es-
trogen surge that occurs during IVF. Thus, platelets are activated during the ovar-
ian stimulation phase of IVF. This drives the hemostatic system in a procoaguable
direction, which eventually may lead to pulmonary embolism in predisposed indi-
viduals.

P452 | BEDSIDE
TAPSE is superior than the right to left ventricular ratio at
echocardiography or computed tomography in risk stratification of
normotensive patients with acute pulmonary embolism

M. Paczynska1, P. Sobieraj1, L. Burzynski1, M. Kostrubiec1, M. Wisniewska2,
A. Wyzgal1, P. Bienias1, P. Pruszczyk1, M. Ciurzynski1. 1Medical University of
Warsaw, Department of Internal Medicine and Cardiology, Warsaw, Poland;
2Medical University of Warsaw, Department of Radiology, Warsaw, Poland

Objectives: Right ventricular dysfunction (RVD) is an indicator of poor prognosis
in normotensive patients with acute pulmonary embolisms (APE). However, vari-
ous RVD criteria have been proposed. Recently apart from right ventricular to left
ventricular ratio (RV/LV) at echocardiography, decreased TAPSE was reported to
be of prognostic value. The aim of this study was to compare RV/LV measured at
echocardiography and multidetector computed tomography (MDCT) with TAPSE
for 30 days pulmonary embolism related mortality in initially normotensive APE
patients.
Methods: We examined 76 patients (35M, mean age: 64,6±18yr) with confirmed
APE hemodynamically stable at admission (RRs >90mmHg). The prognostic
value (RV/LV) in the apical 4 chamber view and tricuspid annulus plane systolic
excursion (TAPSE) measured at echocardiography and MDCT (RV/LV) ratio were
evaluated.
Results: Intermediate risk APE was diagnosed in 54 pts, while in 22 pts low
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risk APE. Thirty-day APE related mortality was 10,5% (8 pts) and all-cause mor-
tality was 13% (10 pts). In ROC analysis APE related mortality of TAPSE was
higher (p<0,00001) (0,905, 95% CI: 0,828 to 0,983) than AUC of echo RV/LV
ratio (0,427, 95% CI: 0,183 to 0,672) and MDCT RV/LV ratio (0,371, 95% CI:
0,145 to 0,598). At univariable and multivariable Cox analysis, TAPSE was the
only significant mortality predictor with HR 0,73 (95% CI: 0,62 to 0,87, p=0,0004)
and (HR: 0.73, 95% CI: 0.62 to 0.87; p=0.0003) respectively, while RV/LV ratio at
echo or MSCT were nonsignificant. TAPSE ≤15 mm was a significant predictor
of APE related mortality with HR: 26,2, 95% CI: 3,2 to 214,1; p=0,002, with PPV
of 44% and NPV 98%. TAPSE ≥18 mm had a PPV 25,8% with a 100% NPV. All
patients with TAPSE ≥18 were in low –risk group with good prognosis.
Conclusions: TAPSE, easily measurable echocardiographic parameter is prefer-
able to echo and MDCT RV/LV ratio for risk stratification in initially normotensive
patients with APE. TAPSE ≤15 mm identifies patients with an increased risk of
30-day APE-related mortality.

P453 | BEDSIDE
Efficacy and safety of novel oral anticoagulants in patients with
pulmonary embolism: a systematic review and meta-analysis

M.C. Vedovati, C. Becattini, F. Germini, G. Agnelli. University of Perugia, Internal
and Cardiovascular Medicine – Stroke Unit, Perugia, Italy

Purpose: Novel oral anticoagulants (NOACs) have been shown to be as effective
as conventional anticoagulation for the prevention of recurrences in patients with
venous thromboembolism (VTE). Whether their effect is confirmed in patients
presenting with acute pulmonary embolism (PE) is unknown.
Methods: We performed a systematic review and a meta-analysis of phase III
randomized controlled trials aimed at assessing the efficacy and safety of NOACs
in patients with acute PE. MEDLINE, EMBASE and CENTRAL were searched up
to December 2013 without restrictions. The primary outcome of the analysis was
recurrent VTE. Other outcomes were major bleeding (MB) and the composite of
major or clinically relevant non major bleeding (CRB: clinically relevant bleeding).
Data were pooled and compared by ORs and 95% CIs.
Results: Overall, 6 studies (2 rivaroxaban, 2 dabigatran, 1 apixaban, 1 edoxa-
ban; 26872 patients) comparing NOACs with conventional anticoagulation (low-
molecular weight heparin followed by vitamin K antagonists) for treatment of
VTE were included. VTE recurrence occurred in 2.6% and in 2.8% of patients
treated with NOACs and conventional treatment respectively (OR fixed 0.92, 95%
CI 0.79-1.06; I-squared 0%). Bleedings were less frequent in patients receiving
NOACs respect to conventional treatment in terms of both major bleeding (OR
random 0.61, 95% CI 0.44-0.85; I-squared 53%) and CRB (OR random 0.70,
95% CI 0.54-0.91; I-squared 87%). Five studies (11539 patients) reported on
separate data in patients presenting with acute PE: VTE recurrence occurred in
2.4% and 2.6% patients treated with NOACs and conventional anticoagulation,
respectively (OR fixed 0.89, 95% CI 0.7-1.12; I-squared 0%). CRB occurred in
8.4% and in 9.8% patients with acute PE treated with NOACs and conventional
anticoagulant, respectively (OR random 0.73, 95% CI 0.48-1.09; I-squared 81%).
Data were confirmed after heterogeneity was solved.
Conclusions: NOACs are as effective as and probably safer than conventional
anticoagulant treatment when given in patients with acute PE for prevention of
recurrent VTE.

P454 | BEDSIDE
Low dose prolonged infusion of tissue type plasminogen activator
therapy in massive pulmonary embolism

A.C. Aykan1, T. Gokdeniz1, I. Gul1, E. Kalaycioglu1, F. Boyaci1, E. Hatem1,
T. Turhan1, D. Altintas Aykan2, M. Cetin1, S. Celik1. 1Ahi Evren Education
and Research Hospital, Trabzon, Turkey; 2KTU, Farabi Hospital, Trabzon,
Turkey

Aims: Pulmonary embolism (PE) is life threatening disease requiring early diag-
nosis and treatment. The aim of the present study was to assess the effects of
low-dose (25mg) prolonged administration (in 6 hours) of tissue type plasmino-
gen activator (tPA) on in-hospital mortality and outcomes in patients with massive
PE.
Methods: A total of 27 consecutive patients with massive PE were included in
this study. The primary end points consisted of in hospital all cause mortality,
major complications, pulmonary hypertension and right ventricular dysfunction.
Secondary points are all cause mortality, pulmonary hypertension and right ven-
tricular dysfunction at 6 month. This study is registered to Clinical Trials with the
number NCT02029456.
Results: The mean age of the patients was 66.19±15.72 and 14 of the
27 patients were older than 70 year. Echocardiographic outcomes of the pa-
tients are demonstrated in Table-1.The mean pulmonary artery systolic pres-
sure (PASP), tricuspid annular plane systolic excursion (TAPSE), right atrium/left
atrium (RA/LA) diameter and right ventricle/left ventricle (RV/LV) diameter were
significantly decreased after TT. The myocardial preformance index (MPI) and s’
were significantly increased after the TT. No major bleeding was observed. None
of the patients had stroke, transient ischemic attack or cardiopulmonary arrest
during hospitalization. Over all none of the patients died in the hospital or dur-
ing follow up. Pulmonary hypertension was not developed during follow up. All
patients reached primary and secondary outcomes.

Variable On admission Post-TT Pre-discharge 6 month

PABS, mmHg 56.70±7.96 33.78±2.80 30.85±3.41 29.22±3.08
TAPSE, cm 1.47±0.36 2.10±0.29 2.19±0.24 2.23±0.23
MPI 0.47±0.09 0.56±0.072 0.60±0.043 0.62±0.035
S’, cm/sec 0.94±0.31 1.52±0.27 1.57±0.23 1.63±0.22
RA/LA 1.54±0.25 1.13±0.15 1.04±0.12 0.95±0.12
RV/LV 1.13±0.13 0.97±0.12 0.85±0.11 0.75±0.11
IVC, mm 25.93±3.11 21.04±2.99 18.81±2.57 17.89±2.90

Conclusion: Low dose prolonged infusion of tPA is an effective and safe therapy
in patients with massive PE. This protocol is also effective in decreasing PASP
and restoration of RV functions.

P455 | BEDSIDE
Prognostic value of reflux of contrast into the inferior vena cava or
hepatic veins in acute pulmonary embolism

P. Bouvier, O. Chiche, P. Moceri, C. Chaussade, P. Cerboni, E. Ferrari. University
Hospital of Nice - Hospital Pasteur, Nice, France

Purpose: Computed tomography pulmonary angiography (CTPA) is routinely
used to diagnose pulmonary embolism (PE). Reflux of contrast medium into the
inferior vena cava or hepatic veins (IVC) as shown by CTPA is a simple sign that
could help for PE risk stratification. The purpose of this study was therefore to
investigate prognosis significance of contrast reflux into IVC in acute PE.
Methods: 141 consecutive patients with acute PE confirmed by CTPA were in-
cluded between March 2010 and February 2013. Degree of reflux into the IVC
and the hepatic veins was graded from 1 (none) to 6 (severe) by two independent
observers, blinded to each other. The presence of reflux in IVC was compared
with clinical parameters used in the most recent European Society of Cardiology
(ESC) guidelines for risk stratification: electrocardiographic signs (negative ante-
rior T waves in particular), cardiac biomarkers: Troponine Ic (normal value <0.06
ng/ml) and BNP (normal value <100 pg/ml) and echographic data (right ventric-
ular systolic dysfunction (TAPSE <17mm and S’<10 cm/s) and right ventricular
dilatation (RV/LV >0.9)). Composite endpoint was 30-day mortality or clinical de-
terioration requiring treatment escalation defined as catecholamine infusion, need
for thrombolytic treatment or cardiopulmonary resuscitation.
Results: The composite end-point was observed in 5% (n=7) with a 30-day mor-
tality rate of 2.1% (n=3). Heart rate >110 bpm (odds ratio (OR) 5.6, 95% CI,
1.03-30), the presence of atrial fibrillation (OR 6.3, 95% CI, 1.05-37.7), nega-
tive anterior T waves (OR 6.1, 95% CI, 1.3-29.1), elevated Troponin Ic (OR 5.4,
95% CI, 1.1-25.8), elevated BNP (OR 11.5, 95% CI, 1.3-98.2), right ventricular
dysfunction (OR 5.3, 95% CI, 1.1-25.1) were predictors of death or clinical de-
terioration. Contrast reflux into IVC from grade 4 to 6 was observed in 17% of
patients (n=24). Inter-observer agreement was excellent (Lin’s concordance cor-
relation coefficient was 0.91). Grade 4 reflux or greater was a strong predictor
of death or clinical deterioration (OR 15.1, 95% CI, 2.8-83.7). Contrast reflux ≥
grade 4 had a 86% specificity and a 71% sensitivity to predict adverse outcomes
(area under curve: 0.88).
Conclusion: A grade 4 or higher contrast reflux into the IVC is a simple and
frequent CTPA sign, highly predictive of adverse outcomes in patients with PE.

P456 | BEDSIDE
Always look at the parenchyma images: the prognostic impact of
pulmonary opacities or consolidation areas in acute pulmonary
embolism

J. Moura Ferreira1, S. Ferreira2, A.R. Ferreira1, J. Madaleno1, S. Mendes1,
L. Leite1, N. Silva1, M.J. Ferreira1, R. Baptista1, M. Pego1. 1Coimbra’s Hospital
Center and University, Coimbra, Portugal; 2Hospital Divino Espirito Santo, Ponta
Delgada, Portugal

Introduction: Whether (i) the localization of thrombi in the pulmonary arterial tree
and (ii) the presence of pulmonary opacities or consolidation areas (PO/CA) in the
pulmonary parenchyma have a role in risk stratification in APE has not yet been
established. We aimed to evaluate the impact on all cause 30 day mortality of
both the aforementioned imaging criteria as assessed by MDCT in patients with
APE.
Methods: Retrospective, observational study including all patients with MDCT
detected APE during a two-year period. The primary endpoint was 30 days all-
cause mortality. Patients were divided into the following groups according to the
localization of pulmonary thrombi: 1) pulmonary trunk or pulmonary main arter-
ies (PT/PM) 2) lobar pulmonary arteries (L) 3) segmental pulmonary arteries (S)
4) subsegmental pulmonar arteries (SS). We also divided patients according to
the presence or absence of PO/CA. Pulmonary parenchymal lesions or nodular
areas with suggestive malignant characteristics were not included in this group.
We performed a logistic regression model to assess whether the localization of
thrombi and the presence of PO/CA significantly predicted 30 day mortality.
Results: Between 01/2010 and 12/2011, 528 patients were diagnosed with APE
by MDCT (247 males, mean age 72 years). A total of 517 patients had reliable
imagiological data enabling to localize the pulmonary thrombi; of these, 38,9%
had thrombi in the PT/PM; on 25,3% the largest arteries affected were the L;
S were the largest arteries affected in 25,7%; less than 7,7% had thrombi only
on SS. Importantly, there was no difference in 30 day mortality among these

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/35/suppl_1/1/541954 by guest on 10 April 2024



70 New aspects in acute pulmonary embolism

groups (16,2% vs. 22,5% vs. 16,7% vs. 13,3%; p=0,557). PO/CA were present
in 233 patients (44.0%), whereas 54,4% did not have PO/CA. 30-day mortality
was significantly different between these two groups [22,9 vs. 13,3%, unadjusted
OR=1.945 (95% CI: 1.116–3,391), p=0,024]. When we considered the presence
of PO/CA and troponin level together, they significantly predicted 30-day mor-
tality (χ2=16,85, df=2, n=240, p<0,001). Only the presence of PO/CA signifi-
cantly contributed to the prediction model (PO/CA adjusted OR 2,319 (95% CI:
1,115–4,820), p=0,024, troponin level adjusted OR=1,499 (95% CI: 0,993–2,262),
p=0,054).
Conclusion: Although we did not find a significant relation between the location
of pulmonary emboli and 30-day mortality, the presence of PO/CA was associ-
ated with twice the mortality. Therefore, imaging aspects related to pulmonary
parenchyma can provide significant prognostic value in APE patients.

P457 | BEDSIDE
Prognostic value of renal dysfunction in patients with acute
symptomatic pulmonary embolism a multicenter validation study

M. Kostrubiec1, D. Jimenez2, M. Lankeit3, A. Wyzgal1, S. Konstantinides3,
P. Pruszczyk1. 1Medical University of Warsaw, Warsaw, Poland; 2Hospital
Ramon y Cajal de Madrid, Respiratory Department and Medicine Department,
Madrid, Spain; 3Johannes Gutenberg University Mainz (JGU), Center for
Thrombosis and Hemostasis, Mainz, Germany

Purpose: Current risk stratification of acute pulmonary embolism (APE) is based
on the assessment of clinical status, right ventricular dysfunction and myocar-
dial injury. Furthermore, an estimated glomerular filtration rate (eGFR) <35
ml/min/1.73m2 was shown to predict 30-day mortality in normotensive patients. In
the present study we validated the prognostic performance of renal dysfunction
in patients with symptomatic APE.
Methods: Overall, 2550 unselected patients (1286 M/1264 F, 67±17 years) with
APE were included in this European multicenter study. On admission, echocar-
diography was performed and blood samples were collected for measurement of
creatinine. The eGFR was calculated using the MDRD formula.
Results: Overall, 930 (36%) patients had an eGFR <60 ml/min/1.73m2 and 134
(5%) patients<30ml/min/1.73m2. The eGFR differed between 573 (22%) patients
with low-, 1786 (70%) patients with intermediate- and 191 (7%) patients with
high-risk of death APE (66 [4-177] vs. 73 [4-297] vs. 62 [9-236] ml/min/1.73m2,
p<0.0001). Two hundred twelve (8.3%) patients died during the 30-day observa-
tion period; these patients had a lower eGFR compared to survivors (58 [(8-175]
vs. 72 [4-297] ml/min/1.73m2, p<0.0001). In multivariable analysis, eGFR and
heart rate were identified as independent predictors of mortality. Of 2359 nor-
motensive patients, 208 (9%) had an eGFR <35 ml/min/1.73m2 and associated
with an increased risk of death during 30-days follow-up (HR, 2.03 [95% CI, 1.34-
3.06], p<0.001). Troponin-positive patients with an eGFR ≤35 ml/min/1.73m2 had
a 30-day PE-related mortality rate of 9% and troponin-positive patients with an
eGFR >35 ml/min/1.73m2 of 4%, while troponin-negative patients with an eGFR
>35 ml/min/1.73m2 had a PE-related mortality rate of 2% (p<0.003).
Conclusions: Impaired renal function was present in 36% APE patients and
related to 30-day all-cause mortality. In normotensive patients, an eGFR <35
ml/min/1.73m2 doubles the risk of death. Moreover, eGFR assessment can im-
prove troponin-based risk stratification of APE.

P458 | BEDSIDE
Heparin or no heparin in the initial treatment of venous
thromboembolism

H. Buller1, G.R. Raskob2, G. Meyer3, L.F. Beenen1, B. Brenner4, T. Van
Assche5, M. Grosso6, L. Schwocho6, A. Segers7. 1Academic Medical Center
of Amsterdam, Amsterdam, Netherlands; 2University of Oklahoma, Health
Sciences Center, College of Public Health, Oklahoma City, United States
of America; 3George Pompidou European Hospital, Division of respiratory
and intensive care medicine, Paris, France; 4Rambam Health Care Campus,
Thrombosis and Hemostasis unit, Haifa, Israel; 5University Hospitals (UZ)
Leuven, Department of Vascular Medicine and Hemostasis, Leuven, Belgium;
6Daiichi Sankyo Pharma Development, Clinical Development, Edison, United
States of America; 7Itreas, Amsterdam, Netherlands

Purpose: The key remaining question in the treatment of venous thromboem-
bolism (VTE) with new oral anticoagulants is whether initial (LMW)heparin therapy
is really needed. Earlier studies indicated that treatment with rivaroxaban or apix-
aban alone might be as effective as standard therapy with LMWH and a vitamin K
antagonist (VKA). The Hokusai-VTE study argues against omitting heparin in pa-
tients with severe pulmonary embolism (PE), in these patients LMWH/edoxaban
was superior to standard therapy. Here, we present the robustness of the con-
cept of severe PE and explore the possible reasons for the lower efficacy of
LMWH/VKA.
Methods: Hokusai-VTE was a randomized, double-blind, trial of the oral Xa in-
hibitor edoxaban versus warfarin for long-term anticoagulant therapy in 8,292 pa-
tients with acute symptomatic deep-vein thrombosis or PE; all patients received
initial LMWH treatment. The primary efficacy outcome was recurrent symptomatic
VTE (i.e DVT, fatal and non-fatal PE). Severe PE was assessed at entry as NT-
proBNP ≥500 pg/ml (also at ≥400 pg/ml and ≥600 pg/ml) and by CT pulmonary
angiography (CTPA) RV/LV diameter ≥0.9. Investigated factors for lower efficacy

of standard therapy included patient characteristics, comorbidity, VKA quality and
bleeding.
Results: Severe PE was present in 28 and 44% of all PE patients based on BNP
≥500 pg/ml and CTPA, respectively. Recurrent VTE in patients with severe PE
defined by BNP ≥500 pg/ml was 3.1% versus 6.2% (HR 0.50; p 0.031). Similar
differences between the two groups were observed for the other BNP thresholds
and consistent across all components of the efficacy outcome. For severe PE
by CTPA the recurrent VTE rates were 2.7% and 4.7% (HR 0.57; p=0.126). The
higher recurrence rate in severe PE-patients treated with LMWH/VKA could not
be explained by any of the investigated factors.
Conclusion: In patients with severe PE, regardless of the definition used, initial
LMWH followed by edoxaban was more effective than LMWH/VKA. The failure of
standard therapy was not explained by differences in comorbidity or the quality of
VKA therapy. Hence, the regimen of LMWH/edoxaban is the treatment of choice
in these patients and therefore initial (LMW) heparin should not be omitted. NT-
proBNP is an independent marker of both fatal and non fatal VTE.

P459 | BEDSIDE
Time course of plasma lactate levels in patients with acute
symptomatic pulmonary embolism

S. Vanni1, G. Liedl1, P. Nazerian1, E. Daghini2, F. Giachino3, C. Gigli1,
M. Pratesi2, F. Morello3, G. Grifoni1. 1Careggi University Hospital, Florence,
Italy; 2Presidio Ospedaliero, Emergency Department, Livorno, Italy; 3Azienda
Ospedaliero Universitaria Molinette, Emergency Department, Torino, Italy

Purpose: To investigate the time course of plasma lactate in patients with acute
pulmonary embolism (PE).
Methods: We studied adult outpatients with symptomatic, objectively confirmed
pulmonary embolism (PE). From the large cohort of the ThromboEmbolism Lac-
tate Outcome Study (TELOS) (540 patients) we selected 47 (8.7%) patients that
had at least three different determination at 0, 6, 12, 24 or 48 h. To investigate
which marker increases earlier, time course of plasma lactate was compared with
that of high sensitive (Hs) Troponin I. Moreover we investigated whether patients
with persistently high values had different 30-day PE related mortality than pa-
tients without.
Results: The mean age at admission was 77 years (range 42-97 years), 59.6%
patients were females. Five patients (12.2%) died within 30 days because of PE.
Mean Hs-Troponin-I levels (expressed as fold increase vs baseline values) peaks
after 6 hours (+5.2 folds) and normalized within 48 hours (Figure). Differently, the
time course of plasma lactate levels largely differed among the population. We
identified two main categories: patients that showed constantly normal plasma
lactate levels (n=31, 65.9%), who were used for baseline value determination
(0.98±0.13 mmol/L), and those that showed abnormally high (≥2 mmol/L) lev-
els at time 0 (n=16, 34.1%, 4.5±3.5 mmol/L) (Figure). Among these, patients
with persistently high lactate values (n=6, 12.7%) had a significantly higher PE-
related mortality (50%, 95% CI 15.4-76.3%) than patients with different time
course (4.9%, 95% CI 1-9.9%) (P=0.022).

Conclusions: In patients with acute PE, plasma lactate levels increases earlier
than Hs-Troponin I. Patients with persistently high lactate values are at increased
risk of 30-day PE related mortality.

P460 | BEDSIDE
Occurrence and prediction of adverse course of hospitalization for
acute pulmonary embolism in regional intensive care centre

P. Gergely1, J. Kristof1, M. Svetlosak2, R. Hatala2. 1Hospital Levice, ICU,
dept. of Internal Medicine, Levice, Slovak Republic; 2The National Institute of
Cardiovascular Diseases, Dept. of Arrythmias and Cardiostimulation, Bratislava,
Slovak Republic

Background: Adequate knowledge of acute pulmonary embolism (PE) is crucial
for early diagnosis and prognosis-improving therapy. The aim of this study was 1.
to observe the impact of an educational campaign on the incidence of PE and 2.
to analyse the potential of various imaging modalities to identify pts with high risk
of adverse course (AC) of hospitalization.
Patients and methods: In 2010 we started an educational activity focused on
early PE management. We followed hospital admissions for PE in the years 2010-
2012 in our regional ICU serving a population of 81,000 inhabitants. Clinical and
imaging data were retrospectively analysed with the aim to identify predictors of
AC of hospitalization. AC was defined by one the following criteria: 1. Need of
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Abstract P460 – Table 1. Diagnostic imaging findings in acute PE

Hospitalization course ECHOCG (n=118/151) DUS (n=104/151) CT (n=120/151)
No ECHOCG signs of PE TAPSE <18mm Impaired RV free wall motion in ECHOCG DUS negative for DVT DUS confirmed DVT RV/LV >1 in CT

Uncomplicated (n=116) 34 (36%) 21 (22%) 25 (27%) 13 (16%) 70 (84%) 46 (48%)
Adverse (n=35) 2 (8%) 18 (75%) 22 (92%) 1 (5%) 20 (95%) 20 (80%)
P 0.008 <0.001 <0.001 0.191 0.191 0.005
Odds Ratio for AC 0.16 (0.02–0.77) 10.43 (3.34–34.11) 30.36 (6.19–202.10) 0.27 (0.01–2.20) 3.71 (0.45–80.60) 4.26 (1.36–14.23)

TAPSE: tricuspid annular plane systolic excursion; RV: right ventricle; LV: left ventricle; ECHOCG: echocardiography; DUS: duplex ultrasonography; AC: adverse course.

prolonged (≥24 hours) inotropic support, 2. Need of external pulmonary ventila-
tion, 3. Indication for thrombolytic therapy, 4. Death. The potential of the following
methods for predicting AC was evaluated: 1. Echocardiography (ECHOCG), 2.
Duplex ultrasonography (DUS): signs of the lower limb deep venous thrombosis
(DVT), 3. CT pulmonary angiography.
Results: 151 pts with PE were admitted to our hospital in the years 2010-2012
(median age 66 y, 57 men, 16 pts died). The overall number of pts admitted for
PE in the years 2006-2008 was 60. The association of findings of the 3 principal
imaging methods for diagnosing PE according to the observed course of hospi-
talization (uncomplicated versus adverse) are summarized in Table 1.
Conclusions: 1. The education of referring physicians was accompanied by more
than doubling of appropriate hospitalizations for PE. 2. Reduced TAPSE (<18
mm) and impaired RV wall motion in ECHOCG were associated with high risk of
AC of hospitalization.

NEW ASPECTS IN PULMONARY HYPERTENSION – 1

P462 | BEDSIDE
Bail out techniques for balloon pulmonary angioplasty related
vascular injury in patients with chronic thromboembolic pulmonary
hypertension

K. Ejiri, S. Fujii, I. Tabuchi, S. Nagayoshi, H. Mizoguchi, A. Ogawa, H. Matsubara.
Okayama Medical Center, Cardiology Department, Okayama, Japan

Purpose: We have been refining the procedure of balloon pulmonary angioplasty
(BPA) for patients with chronic thromboembolic pulmonary hypertension (CTEPH)
and thus, the incidences of complications were diminished. However, complete
prevention of BPA related vascular injuries (BRVI): procedural related complica-
tions seems impossible. Therefore, the establishments of reliable bailout tech-
niques from serious BRVI are needed.
Methods: Among a total of 427 consecutive procedures of BPA for CTEPH be-
tween November 2012 and December 2013, BRVI occurred in 61 cases. The
13 cases of BRVI were spontaneously improved by medication and respiratory
support and other 36 cases were improved by conservative treatments such as
balloon inflation and wedge by guiding catheter. Among remaining 12 cases,
10 cases were not improved by conservative treatments and the other 2 cases
were not adequate for those treatments because of the shape of vessel and
the unclearness of bleeding point. These 12 cases were treated by emboliza-
tion with gelatin sponge (Spongel). The procedures were performed by injection
with gelatin sponge via selective catheterization of the culprit pulmonary arteries.
Results: All treatments of embolization with gelatin sponge for BRVI were suc-
cess. Although pulmonary angiographies showed delayed perfusion and obstruc-
tion just after embolization, all pulmonary perfusions of embolized vessels were
improved without delayed perfusions or obstructions at follow up. The embolized
vessels were retreated by BPA in 7 cases because of residual stenosis. In re-
maining 5 cases, there were no needs to retreat because of complete revascular-
izations at follow up. There were no adverse events and complications.
Conclusions: The embolization with gelatin sponge is promising bailout tech-
nique for BRVI in patients with CTEPH.

P463 | BEDSIDE
Spontaneous platelet hyperaggregation: a new risk factor of chronic
thromboembolic pulmonary hypertension?

I. Simkova1, M. Bohacekova1, M. Kaldararova2, T. Valkovicova1, A. Remkova3.
1Dept.Cardiology, National Institute of Cardiovascular Diseases and Slovak
Medical University, Bratislava, Slovak Republic; 2The National Institute of
Cardiovascular Diseases, Children’s Cardiac Center, Bratislava, Slovak Republic;
3Center of Haemostasis and Thrombosis, HaemoMedica, Bratislava, Slovak
Republic

Purpose: Chronic thromboembolic pulmonary hypertension (CTEPH) is a pro-
gressive potentially fatal disease characterized by pulmonary obstruction caused
by non-resolving but organizing thrombo-emboli combined with pulmonary vas-
cular remodeling. Although multiple risk factors for development of CTEPH have
been identified, definitive pathogenesis remains unexplained. Assuredly, an al-
tered balance between procoagulant, anticoagulant and fibrinolytic activity plays
an important role. Although CTEPH is understood as a thromboembolic disorder,
neither classical plasmatic risk factors for venous thromboembolism nor defects
in fibrinolysis have been identified in affected patients. Even though abnormal clot
architecture and fibrinolytic resistance may contribute to incomplete clot resolu-
tion. The aim of this prospective study was to detect potential hemostatic abnor-
malities in CTEPH population compared to healthy individuals.
Methods: Selected platelet, endothelial and clotting parameters were investi-

gated in 36 patients with confirmed CTEPH and in 32 healthy subjects as a control
group.
Results: In CTEPH compared to controls, decrease of platelet count [216±56
vs 261±60.109/L, P<0.01], higher mean platelet volume (MPV) [11.2±0.9
vs 9.9±0.7 fL, P<0.001], and higher spontaneous platelet aggregation (SPA)
[10.9±4.3 vs 8.4±6.2%, P<0.05] was observed. No changes of platelet ag-
gregation induced by low concentrations of epinephrine (10.0, 1.0, and 0.5
μM) and ADP (2.0, 1.0, and 0.05 μM) in CTEPH were found against controls.
These changes were accompanied by the increase of von Willebrand factor
(vWF) antigen [186,5±23,0 vs 124±36,4%, P<0,001], vWF activity [184,2±28,6
vs 122±37,3%, P<0,001], plasminogen activator inhibitor (PAI-1) [2,8±1,6 vs
2,0±1,4 U/mL, P=0,05], fibrinogen [3,8±0,8 vs 3,1±0,6 g/L, P<0,001], and factor
VIII [158,2±30,7 vs 129,6±31,5%, P<0,001] level in plasma.
Conclusion: The study results indicate that besides known hematologic risk fac-
tors in CTEPH patients, like elevated levels of fibrinogen, factor VIII, vWF activity/
antigen, and PAI-1 also some platelet abnormalities are present. The increased
SPA, together with a lower platelet count and higher MPV, is an indicator of in-
creased platelet turnover/ reactivity, which can increase the risk of thrombosis.
Thus, measurement of SPA could be a possible predictive risk marker of pul-
monary arterial occlusions and mortality. It might play an important role as a pos-
sible novel mechanism in the pathogenesis of CTEPH. However, the value of this
additional factor needs to be elucidated in further studies.

P464 | BEDSIDE
Safety and efficacy of radiofrequency catheter ablation of
supraventricular tachycardia in patients with pulmonary hypertension

J. Kaneyama1, T. Noda1, I. Nakajima1, K. Ishibashi1, K. Miyamoto1,
H. Okamura1, K. Satomi2, T. Aiba1, S. Kamakura1, K. Kusano1. 1National
Cerebral and Cardiovascular Center, Cardiology, Suita, Japan; 2Tokyo Medical
University Hachioji Medical Center, Cardiology, Hachioji, Japan

Purpose: Various forms of supraventricular tachycardia (SVT) occur in patients
with severe pulmonary hypertension (PH), however, antiarrhythmic-drug therapy
may be difficult or not feasible because of the drug intolerance. Despite the high
efficacy of radiofrequency catheter ablation (RFCA) to treat adults with cavotri-
cuspid isthmus-dependent atrial flutter (AFL) and/or atrial tachycardia (AT), insuf-
ficient data exists regarding RFCA in patients with PH. The purpose of this study
was to evaluate whether RFCA for SVT in patients with PH is safe and effective.
Methods: This study comprised 26 patients with PH who underwent RFCA for
SVT (42±14years, 12 men). Systolic and mean pulmonary artery pressures
before RFCA were 68±22, and 44±14 mmHg, respectively. Six patients were
treated with epoprostenol sodium, and 2 patients required continuous dobutamine
infusion. The most common underlying heart disease were idiopathic pulmonary
arterial hypertension (n=6) and repaired congenital heart disease such as atrial
septal defect (n=5), ventricular septal defect (n=4), tetralogy of fallot (n=7).
Results: An electrophysiological study often utilizing three-dimensional elec-
troanatomic mapping, revealed AFL in 19 patients, ATs in 14 patients and atri-
oventricular node reentrant tachycardia in 1 patient. The acute success rate of
the RFCA was 91% in AFL, 71% in AT, 100% in AVNRT with minor complications
(4 bradycardia, 1 haematoma, and 1 arteriovenous fistula). During a mean follow-
up of 43±36months, 8 patients could reduce their antiarrhythmic-drugs and all
patients who required continuous dobutamine infusion before RFCA were able
to withdraw from inotrope infusion. NYHA functional class improved significantly
(P=0.0005, n=26) after RFCA.
Conclusions: In patients with idiopathic pulmonary arterial hypertension or PH
after repaired congenital heart disease, RFCA therapy of SVT including AFL and
AT is safe and effective.

P465 | BEDSIDE
Safety and efficacy of selective beta-blocker therapy in patients with
pulmonary arterial hypertension: a subgroup analysis

K. De Boer1, J.S.J.A. Van Campen2, H.J. Bogaard2, F.S. De Man2, C.P. Allaart1,
A. Vonk-Noordegraaf2 on behalf of Institute for Cardiovascular Research
VU Medical Center, Amsterdam, the Netherlands. 1VU University Medical
Center, Cardiology, Amsterdam, Netherlands; 2VU University Medical Center,
Pulmonology, Amsterdam, Netherlands

Purpose: In patients with iPAH right ventricular failure is one of the most impor-
tant prognostic factors. Sympathetic nerve system overdrive is thought to play a
key role. The purpose of this study was to assess whether reducing sympathetic
nerve system activity with selective beta-blocker therapy is safe in patients with
iPAH and if it has benificial effects on the right ventricular function.
Methods: 18 patients with iPAH, stable on optimal medical treatment, were in-
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cluded in this double-blind, placebo-controlled, cross-over trial (NCT01246037).
Limited scleroderma was one of the exclusion citeria. Bisoprolol or placebo
was administered to the maximum tolerated dose (maximal 10 mg Bisoprolol or
placebo 4 tablets). Patients were treated during 6 months, followed by a wash-
out period and another 6 months treatment after cross-over. At baseline, after
6 months and at the end of the study all patients underwent CMR, echocardio-
graphy, heart rate variability measurement, PET scans, cadiopulmonary exercise
tests and invasive pressure measurements. Every 4 weeks physical examination,
ECG, 6MWD and Minnesota quality of life questionnaire were performed.
Results: The achieved dose of Bisoprolol was 4.4 mg (±3.2), placebo 2.7 tablets
(±1.4). Mean heart rate significantly decreased from 83 bpm at baseline to 71
bpm during beta-blocker therapy (p=0.001). There were 5 SAE’s reported, 4 with
no relation to the study-drug. One patient had to be treated with intravenous di-
uretics after starting beta-blocker therapy because of fluid retention. Two patients
were intolerant for beta-blocker therapy due to hypotension and tiredness. No
collapses were reported.
Right ventricular ejection fraction, measured with CMR, show a non-significant
improvement of 2.93% in the whole group (p=0.121). However, during follow-up
two patients who had Raynaud’s syndrome at inclusion in this group were diag-
nosed with limited scleroderma (an exclusion criterion of this study). These two
patients showed a substantial decrease in right ventricular function. When these
patients are excluded from the analysis, right ventricular function shows a sig-
nificant and clinically relevant improvement of 3.5% (p=0.022), in the pure iPAH
group.
Conclusions: Beta-blocker therapy seems to be safe and well tolerated in pa-
tients with PAH. Our results suggest that, in patients with Raynaud’s syndrome
beta-blocker therapy is deleterious, but a significant improvement in RVEF is
achieved in the iPAH group.

P466 | BEDSIDE
Left ventricular end diastolic eccentricity index predicts mortality in
pulmonary arterial hypertension

S.A. Mouratoglou1, G. Giannakoulas1, A. Kallifatidis2, J. Grapsa3, G. Pitsiou4,
I. Stanopoulos4, I. Gourassas1, S. Hadjimiltiades1, H. Karvounis1. 1Aristotle
University of Thessaloniki, AHEPA University Hospital, 1st Department of
Cardiology, Thessaloniki, Greece; 2Agios Loukas Hospital, Department of
Radiology, Thessaloniki, Greece; 3Imperial College Healthcare NHS Trust,
Department of Cardiovascular Sciences, Hammersmith Hospital, London, United
Kingdom; 4Aristotle University of Thessaloniki, Respiratory Failure Unit, “G.
Papanikolaou” Hospital, Thessaloniki, Greece

Purpose:Right ventricular pressure and volume overload result in interventricular
septal shift towards the left ventricle in patients with pulmonary arterial hyperten-
sion (PAH). The aim of our study was to examine the predictive role of septal
curvature as expressed by left ventricular (LV) eccentricity index in adult patients
with PAH.
Methods: All patients underwent cardiac magnetic resonance (CMR). A routine
set of LV and RV short-axis cines of 6mm slice thickness, were acquired from
base to apex using a breath-hold retrospective vector cardiography-gated bal-
anced steady state free precession (SSFP) gradient echo sequence. LV eccen-
tricity index in end diastole (LVEDei) and end-systole (LVESei) were assessed in
the short axis view, at the mid-papillary level
Results: Overal, 48 consecutive patients (28 women, mean age 46.9±13.1
years) (30 idiopathic PAH, 5 PAH associated to connective tissue disease and
13 PAH associated to congenital heart disease) were included. Over a median
follow up period of 17.0 months (IQR 7.0-38.7 months) 8 patients died. In uni-
variate Cox proportional hazard analysis only baseline LVEDei was significantly
related to mortality (HR 1.65, 95% CI 1.04-25.82). ROC curve analysis showed
that the optimal cut-off value of LVEDei to predict survival was 1.52. Kaplan-Meier
survival analysis showed that LVEDei >1.52 is associated with a 12-fold (95% CI
2.03-71.0) increase in the risk of death (figure).

Kaplan-Meier plot of LVEDei.

Conclusions: Interventricular septal shift as expressed by LVEDei is a strong
predictor of mortality in PAH
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Impact of insurance status on survival in pulmonary hypertension

K. Stackhouse1, J. Jacob2, R.A. Krasuski2. 1Cleveland Clinic Foundation,
Cleveland Clinic Lerner College of Medicine, Cleveland, United States of
America; 2Cleveland Clinic Foundation, Cleveland, United States of America

Purpose: In light of the current healthcare reform, elucidating the impact of in-
surance status on outcomes is imperative. The effect of insurance status on out-
comes in pulmonary hypertension (PH) has not been well studied, and the aim of
this investigation was to address this gap.
Methods: We examined an incident cohort of 259 consecutive PH patients re-
ferred for initial hemodynamic assessment. Demographics, echocardiographic
parameters, hemodynamic data and insurance status were collected at the time
of initial catheterization.
Results: 84 of 259 patients (32%) died during a median follow-up time of 2.7
years. Those who died tended to be older (63.3 + 12.8 vs. 54.7 + 15.5, p<0.001)
and had more advanced WHO function class (6/40/45/9% vs. 1/10/31/28%;
p<0.001) at presentation. They also had higher right atrial pressure (12.5 + 6.3
vs. 10.1 + 5.9, p=0.004). Patients who died were less likely to have private insur-
ance (48% vs 66%, p=0.006). No differences were noted in demographics, right
heart function by echo or right heart pressures by catheterization based on in-
surance status; however, mortality was significantly higher in the group without
private insurance (p=0.016).

Figure 1. Survival plot: Mortality in PH by insurance status.

Conclusion: Lack of private insurance predicts poor outcome in pulmonary hy-
pertension, despite similar right heart function and pulmonary pressures. This
suggests an opportunity for public health interventions to narrow this disparity
among pulmonary hypertension patients.
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Population pharmacokinetics and the
pharmacokinetic/pharmacodynamic relationship of riociguat in
patients with pulmonary arterial hypertension or chronic
thromboembolic pulmonary hypertension

S. Saleh, C. Becker, R. Frey, W. Mueck. Bayer HealthCare Pharmaceuticals,
Clinical Pharmacology, Wuppertal, Germany

Purpose: Riociguat, an oral soluble guanylate cyclase stimulator, is approved for
the treatment of pulmonary arterial hypertension and persistent/recurrent chronic
thromboembolic pulmonary hypertension (CTEPH) after surgical treatment or in-
operable CTEPH. This analysis was performed to characterize the pharmacoki-
netics (PK) and the pharmacokinetic/pharmacodynamic (PK/PD) relationship of
riociguat in patients (pts) in the Phase III PATENT-1 and CHEST-1 studies and
their long-term extension (LTE) studies PATENT-2 and CHEST-2.
Methods: Blood samples were collected from all pts in PATENT-1/-2 and CHEST-
1/-2. All studies included male and female pts aged 18–80 years. In PATENT-1
(12 weeks) and CHEST-1 (16 weeks), pts were randomized to placebo or rio-
ciguat administered according to a dose-adjustment regimen (starting dose: 1
mg three times daily [tid]; range: 0.5–2.5 mg tid). Former placebo pts entering the
LTE studies received riociguat. A nonlinear mixed-effects modeling approach was
used to develop a population PK model to describe PK characteristics of riociguat
in the studied population. The PK/PD relationship was investigated by comparing
derived PK parameters and changes in pharmacodynamic parameters. Covariate
analyses were performed including smoking status, co-medication with bosentan,
bilirubin levels, and baseline creatinine clearance.
Results: A total of 5245 riociguat plasma samples were collected. The PK of ri-
ociguat was described by a one-compartment model. Mean population estimates
for riociguat absorption rate constant, clearance (CL), and volume of distribution
were 2.17/h, 1.81 L/h and 32.3 L, respectively. Inter-individual variability in the PK
parameters was moderate for riociguat. There was no evidence of time- or dose-
dependent changes in riociguat PK during the studies. Total CL of riociguat was
higher in smokers (120% increase) and pts receiving bosentan (36% increase)
compared with non-smokers and pts not receiving bosentan. Covariate analyses
showed an inverse correlation between bilirubin levels and riociguat CL. PK/PD
analyses demonstrated that 6-minute walking distance was related to hemody-
namic parameters, in particular pulmonary vascular resistance.
Conclusions: Riociguat was described by a one-compartment model. The influ-
ence of pre-specified covariates on riociguat PK was established and a PK/PD
relationship was demonstrated.
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Pulmonary hypertension and pregnancy: a referral center 14 years
experience

T. Mombiela1, M.J. Ruiz2, O. Villar2, M.A. Gomez2, J.M. Hernendez2,
J.J. Parra2, C. Jimenez2, P. Escribano2. 1University Hospital Gregorio Maranon,
Cardiology, Madrid, Spain; 2University Hospital 12 de Octubre, Madrid, Spain

Aims: Pregnancy in pulmonary arterial hypertension (PAH) patients has been
related to maternal mortality rate between 30%-56%. Accumulated experience
and introduction of specific therapy could have changed prognosis.
Methods and results: 16 pregnancies in 15 PAH patients (7 idiopathic, 6 con-
genital, 1 connective tissue disease and 1 chronic thromboembolic PH) were reg-
istered between 1999 and 2013. We studied baseline characteristics, progress
and conclusion of pregnancy, maternal and foetal complications and mortality. Av-
erage mean pulmonary pressure and arterial resistance was of 53±19 mmHg and
11.5±9 UW respectively. 9 cases were diagnosed prior pregnancy, 4 during and
3 in postpartum. 10 pregnancies progressed, 4 therapeutic abortions were per-
formed and 2 occurred spontaneously. One patient died in the sixth postpartum
month due to refractory heart failure and another one during therapeutic abortion
practice. Of the 10 pregnancies that progressed, 7 were complicated with heart
failure and 5 had functional class III 3 months postpartum.
Conclusions: Pregnancy in severe PAH still associates with high maternal mor-
bidity despite an improved prognosis through early introduction of specific drugs
and close monitoring in referral centers. Therefore, we consider it necessary to
continue emphatically recommending this patients avoiding pregnancy and inter-
rupting it early in case it occurs.
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Influence of pulmonary arterial occlusion pressure on the diagnostic
accuracy of end-tidal pCO2 measurement during exercise for the
detection of scleroderma-associated pulmonary arterial hypertension

D. Dumitrescu1, G. Kovacs2, C. Nagel3, J. Winkler4, M. Halank5, E. Gruenig3,
H. Olschewski2, R. Ewert6, S. Rosenkranz1. 1Cologne University Hospital -
Heart Center, Cologne, Germany; 2Medical University of Graz, Department
of Internal Medicine, Division of Pulmonology, Graz, Austria; 3Thoraxclinic of
Heidelberg, Heidelberg, Germany; 4University of Leipzig, Leipzig, Germany;
5University Hospital Dresden, Dresden, Germany; 6Ernst Moritz Arndt University
of Greifswald, Greifswald, Germany

Purpose: Pulmonary arterial hypertension (PAH) is a well-known complication in
patients (pts) with scleroderma (SSc), harbouring a bad prognosis. While the di-
agnosis of PAH is confirmed by right heart catheterization (RHC), the initial suspi-
cion for the presence of PAH is raised by non-invasive methods. The diagnosis of
PAH my be challenging, as SSc pts may additionally show an SSc-associated left-
sided heart involvement. Pathophysiological considerations suggest that end-tidal
pCO2 (PETCO2) measurements during exercise correlate with pulmonary hemo-
dynamics and the extent of pulmonary ventilation-/perfusion mismatch, making
this parameter useful for PAH detection.
We hypothesized that the reliability of PAH detection by PETCO2 measurements
is influenced by the pulmonary arterial occlusion pressure (PAOP). Diagnostic
accuracy might be higher in pts with a low PAOP (<12 mmHg) compared to pts
with a PAOP of 12-15 mmHg.
Methods: In a multi-center approach we analyzed 171 consecutive SSc pts None
of the pts had been previously diagnosed with PAH. All pts underwent cardiopul-
monary exercise testing (CPET) and RHC. All exercise tests were interpreted in
a blinded manner. PAH was diagnosed according to current guidelines. The pts
were classified into two groups according to PAOP:
– Group 1: PAOP <12 mmHg (n=127)
– Group 2: PAOP 12-15 mmHg (n=34)
All pts with postcapillary pulmonary hypertension (n=10) were separately ana-
lyzed.
Results: In 48 pts, a diagnosis of PAH was confirmed. In 113 pts, pulmonary
arterial mean pressure (PAPmean) was lower than 25 mmHg. In a “receiver oper-
ating characteristics” (ROC) analysis, PETCO2 measurements for the detection
of PAH showed a higher “area under the curve” (AUC) in pts with a low PAOP
(AUC = 0.896) compared to pts with a PAOP of 12-15 mmHg (AUC = 0.797).
Conclusions: Diagnostic accuracy of exercise PETCO2 measurements for the
detection of PAH is influenced by PAOP. There is a higher congruence between
PETCO2 measurements and the diagnosis determined by RHC in pts with a
PAOP <12 mmHg, compared to pts with a PAOP of 12-15 mmHg. This might
be a methodological limitation for PETCO2 measurements. On the other hand,
this might also indicate that pts with a higher PAOP may have a combined pre-and
postcapillary limitation, pathophysiologically being reflected by exercise PETCO2.
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Incidence and impact of patent foramen ovale among patients with
pulmonary hypertension

K. Stackhouse1, B. Ko2, R.A. Krasuski3. 1Cleveland Clinic Foundation,
Cleveland Clinic Lerner College of Medicine, Cleveland, 2University Hospitals
Case Medical Center, Case Western Reserve University School of Medicine,
Cleveland, 3Cleveland Clinic Foundation, Cleveland, United States of America

Background: Atrial septostomy is an accepted therapy for advanced pulmonary
hypertension (PH), reducing right ventricular (RV) work-load at the expense of
cyanosis. Patent foramen ovale (PFO) is a “natural” septostomy, occurring in up
to 25% of the general population, the impact of which in PH is uncertain.
Methods: We examined the echocardiograms of an incident cohort of 259 PH
patients referred for initial hemodynamic assessment. Patient selection criteria
included technically adequate images and the performance of saline contrast
injection with repeat injection following Valsalva maneuver if the initial injection
showed no shunt. Congenital shunt lesions other than PFO were excluded.
Results: PFO was identified in 26% of the 109 patients. Patients with PFO were
younger (53±15 vs. 60±14 years, p=0.01) than those without PFO, but otherwise
had similar demographic features. Mean pulmonary artery pressure was higher
in PFO patients (50±14 vs 42±15, p=0.02), though cardiac index was similar
(2.4±1.0 vs 2.4±0.7, p=NS). Systolic flattening of the interventricular septum
suggestive of RV pressure overload was more common in PFO patients (56%
vs. 28%, p=0.007). Among patients with moderately or severely dilated RVs, PFO
was present in 45% compared to only 8% of patients with normal or mildly dilated
RVs, p<0.001. Similarly PFO was present in 38% of patients with moderate or se-
vere RV dysfunction compared to 14% with normal or mild dysfunction, p=0.005.
No impact of PFO on survival was seen among the entire cohort, though patients
with NYHA function class III and IV with PFO actually trended toward worse sur-
vival than those without PFO, p=0.09.
Conclusions: PFO is common in patients in PH, with rising incidence among
patients with more dilated and dysfunctional RVs. This suggests that PFO in ad-
vanced PH may be stretched open and not congenital. Patients with advanced
functional impairment do not appear to benefit from the presence of PFO.
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Mortality of patients with HIV-associated pulmonary hypertension in a
densely populated, peri-urban townshipin South Africa

F. Thienemann1, L. Blauwet2, R. Burton3, K. Tibazarwa4, G. Maarman4,
A. Dzudie5, A. Mocumbi6, K. Sliwa4 on behalf of Pan African Pulmonary
Hypertension Cohort Study Group. 1University of Cape Town, Institute of
Infectious Diseases and Molecular Medicine, Cape Town, South Africa; 2Mayo
Clinic, Division of Cardiovascular Diseases, Rochester, United States of America;
3Khayelitsha Hospital, Dept. of Medicine, Cape Town, South Africa; 4University
of Cape Town, Hatter Institute for Cardiovascular Research in Africa, Cape
Town, South Africa; 5Douala General Hospital, Douala, Cameroon; 6Eduardo
Mondlane University, Instituto Nacional de Saúde, Maputo, Mozambique

Purpose: The prevalence of pulmonary hypertension (PH) in HIV-infected indi-
viduals varies between 0.5% and 5.0%; 1000-fold higher than in the general pop-
ulation. Estimated one and three-year survival rates are 70% and 50% in the
pre-antiretroviral therapy (ART) era and 90% and 70% since the advent of ART.
We aim to describe the clinical presentation and mortality of patients with HIV-
associated PH (HIV-PH).
Methods: We here present data from an infectious diseases referral clinic in
South Africa, which is one of the 13 specialist centres participating in the Pan
African Pulmonary hypertension Cohort (PAPUCO) study, a prospective multina-
tional cohort registry. PH was diagnosed by Echocardiography and defined as
right-ventricular systolic pressure (RVSP) ≥35 mmHg. Functional tests included
WHO-Functional Class and 6-Minutes Walk Test. Pulmonary function tests, ra-
dio nucleotide perfusion scans, CT-Chest/CT-PA were performed if clinically indi-
cated.
Results: 28 patients were diagnosed with HIV-PH between July 2011 and
November 2013. Median age was 37 years (range 25 to 62), 71% were female,
57% lived in informal settlements, and 71% had prior history of tuberculosis. Me-
dian CD4 count was 323 cells/μL (IQR 159-574) and 82% were on ART at the
time of diagnosis. SOB (92%), palpitations (88%), fatigue (77%) were the com-
monest symptoms and 75% were WHO FC III-IV at baseline. Median baseline
RVSP was 61 mmHg (IQR 53 to 73) and TAPSE 14mm (IQR 11-16). Survival
rate at 6-month (n=27) and 12-month (n=23) follow-up was 67% and 61%, re-
spectively. Median time from presentation to death was 103 days (IQR 50 to 132).
Predictors of survival were baseline RVSP (p=0.001) and distance walked at 6
minutes (p=0.013), but no other clinical parameters, baseline CD4 count or ART
status.
Conclusion: The high recruitment rate of patients with HIV-PH within two years at
a single centre reflects the high overall HIV prevalence. One-year survival of our
patients seems to be lower compared to data from high-income countries. Low
socioeconomic status, late presentation and limited access to echocardiographic
services and tertiary care, limited awareness of PH in HIV by primary care doctors
and absence of PH-specific treatment options in the public sector are the most
plausible reasons for the lower survival in our setting. Practitioners at primary
care level should be aware of the increased risk of PH in HIV-positive patients,
since early detection and referral may improve survival.
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Exercise capacity is related with impaired endothelial glycocalyx and
increased aortic stiffness in patients with idiopathic pulmonary arterial
hypertension under treatment: a pilot study

H. Triantafyllidi1, G. Pavlidis1, O. Apostolopoulou2, P. Trivilou1, I. Ikonomidis1,
S. Orfanos2, A. Anthi2, A. Armaganidis2, M. Anastasiou-Nana1, J. Lekakis1.
1Attikon University Hospital, 2nd Department of Cardiology, Athens, Greece;
2Attikon University Hospital, 2nd Department of Critical Care, Athens, Greece

Background: Reduced exercise capacity is the main symptom referred by pa-
tients diagnosed with idiopathic pulmonary arterial hypertension (IPAH). Pul-
monary arterial endothelial function is known to be impaired in those patients
while recently there is also evidence of peripheral systemic arterial dysfunction.
The integrity of endothelial glycocalyx plays a vital role in vascular permeability,
inflammation and elasticity. Aortic stiffness is an important determinant of cardio-
vascular risk. We aimed to explore the relationship between exercise capacity,
endothelial glycocalyx and aortic stiffness in patients with patients with IPAH un-
der treatment.
Methods: We studied 30 patients with pulmonary arterial hypertension under
treatment (mean age 53+17 years, 25 females), 18 with IPAH (mean age 51+17
years, 15 females) and 12 with other causes of PAH i.e. portopulmonary hyper-
tension, scleroderma, hemolytic anemia, (mean age 57+16 years, 10 females).
All patients were evaluated with echocardiogram, right heart catheterization, six
minute walk test (6MWT), maximal oxygen consumption (VO2 peak) after car-
diopulmonary exercise test (CPET). Aortic stiffness was evaluated by pulse wave
velocity (PWV) while increased perfusion boundary region (PBR) of the sublin-
gual arterial microvessels (ranged from 5-25 micrometers) using Sideview Dark-
field imaging (Microscan, Glycocheck) was measured as a non-invasive accurate
index of reduced endothelial glycocalyx thickness.
Results: In total PAH population, 6MWT was related with PBR (r=-0.40, p<0.05)
and PWV (r=-0.52, p<0.01). Similarly, in IPAH patients, 6MWT was related
with PBR (r=-0.56, p<0.05) and PWV (r=-0.48, p<0.05). In other PAH patients,
VO2max was related with PBR (r=-0.97, p<0.05) and 6MWT with PWV (r=-0.60,
p<0.05).
Conclusions: This is the first study showing an existing relationship between
reduced exercise capacity, an index of severity and survival in PAH, with impaired
non-invasive indices of the peripheral circulation (aortic stiffness, endothelium)
in PAH patients. It also gives evidence that IPAH is not an isolated pulmonary
disease but a systemic one. Further studies are needed to confirm our results
focusing in different groups of pulmonary arterial hypertension.
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New echocardiographic indexes for the evaluation of cardiac function
of idiopathic pulmonary arterial hypertension using three dimensional
echocardiography

H.H. Yao, X.H. Shu, D.X. Zhou, C.Z. Pan, D.H. Kong, L.L. Dong, J.B. Ge.
Zhongshan Hospital of Fudan University, Shanghai, China, People’s Republic of

Objectives: The evaluation of cardiac function of patients with idiopathic pul-
monary arterial hypertension (IPAH) is very important in the management and
prognosis of this disease. But it usually assessed by an invasive cardiac catheter-
ization. The aim of this study was to explore new indexes of severity of IPAH using
noninvasive real-time three-dimensional echocardiography (RT3DE).
Methods: RT3DE was performed in 24 patients with IPAH (1males, aged
25±10years, mean pulmonary systolic pressure 86.8±25.5mmHg) and 25 normal
controls (1males, aged 32±9years). End-systolic volume (EDV) and end-diastolic
volume (ESV), ejection fraction (EF) of right ventricle (RV) as well as left ventricle
(LV) were measured using four-dimensional RV and LV quantity method. Right
heart catheterization was performed in IPAH patients within one day of RT3DE
examination to obtain pulmonary vascular resistance (PVR). The correlations be-
tween RT3DE parameters and PVR were also analyzed.
Results: Biventricular volumes and systolic function data could be analyzed in
the same loop with different software. RV volumes were dilated and LV volumes
were compressed by RT3DE in IPAH patients as compared with normal controls
(P<0.001, respectively). RVEF was significantly lower in IPAH patients when com-
pared with controls (P<0.001) while LVEF didn’t show any difference between
the two groups (P>0.05). We then termed RVEDV/LVEDV and RVESV/LVESV
as “new indexes”, both of which were found to be higher in the IPAH patients
[(3.23±1.25,5.30±2.58) vs (1.00±0.22,1.02±0.31), p<0.01, respectively]. The
linear regression analysis revealed neither RVEDV nor RVESV but LVEDV and
LVESV were negatively correlated with PVR (r=-0.734, r=-0.505, p<0.05, respec-
tively). RVEF was negatively correlated with PVR (r=-0.635, p=0.01). The “new
indexes” were found to be positively and more significantly correlated with PVR
(r=0.766, r=0.613, P<0.01, respectively).
Conclusions: Our study suggests that evaluation of biventricular volumes and
function using RT3DE may play a potential role in the noninvasive assessment of
cardiac function of IPAH.
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Superiority of right atrial reservoir strain over area in pulmonary
arterial hypertension: a diagnostic and clinical study using
back-to-back right heart catheterization and echocardiographic strain

S.K. Saha1, A. Kiotsekoglou2, P. Lindqvist3, S. Soderberg3. 1Sundsvall Hospital,
Sundsvall, Sweden; 2Karolinska Institute, Stockholm, Sweden; 3Umea University
Hospital, Umea, Sweden

Background: Rapid diagnosis and classification of pulmonary arterial hyperten-
sion (PAH) is now possible using right heart catheterization (RHC) at rest. Though
RHC is considered to be the gold standard for diagnosis of PAH, the impact of
the disease on right sided cardiac mechanics is not always clear in newly diag-
nosed subjects. We propose that strain imaging of the right ventricle (RV) and
right atrium (RA) could unravel RA, RV mechanical dysfunction, otherwise not
detected by standard methods.
Method: RHC was performed using standard protocol. Speckle tracking strain
imaging of RA and RV was performed within 0-1 day of RHC in 25 patients with
PAH (mean WHO functional class, FC, 2.6), and 29 healthy controls (63±13 y,
25 M). Manual tracking of the RA myocardium yielded characteristic strain (S %)
and strain rate (SR) curves with clear delineation of reservoir (RA- RS %), conduit
(RA-SR E) and booster pump) functions (RA-SRA) of the RA. RV basal strain was
obtained using a similar algorithm. 6-minute walk test (6MWT), NT proBNP were
obtained at onset.
Results: In PAH, RHC- obtained pulmonary vascular resistance (PVR) & pul-
monary systolic arterial pressure (PASP) respectively were 7.3±5.6 Wood’s Unit
& 66±24 mmHg. A criterion of <30% for RA-RS% to diagnose PAH vs. Controls
provided a sensitivity of 80% (95% CI: 59% to 93%) & specificity of 93% (95%
CI: 77% to 99%), with a positive predictive value of 99% (95% CI: 89% to 100%).
RA-RS % not only had significantly superior area under the curve compared with
RA area (AUC= 0.89, 95% CI: 0.04 to 0.33; p=0.01), the former also had signifi-
cantly superior AUC compared with RA- SR systole (AUC= 0.78; 95% CI: 0.03 to
0.19; p=0.006). RV basal strain had an AUC of 0.71. In PAH, RA- RS% was as-
sociated negatively with PVR (r= -0.46; p<0.05) and marginally associated with
NT proBNP, and 6 MWT, but not with PASP. A strong positive correlation existed
between WHO FC and RA-SRE (Multiple R = 0.6; p<0.01).
Conclusion: The data suggest that pressure rather than volume overload leads
to adverse RA mechanical remodeling detected by strain imaging. The modality
may thus play an important clinical role complementary to RHC in newly diag-
nosed, untreated patients with PAH.
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The impact of nutritional status on survival in pulmonary arterial
hypertension

J. Nichols, R. Foley, D. Datta. University of Connecticut, Pulmonary, Farmington,
United States of America

Background: The impact of nutritional status on survival in patients with pul-
monary arterial hypertension (PAH) has not been studied. The objective of this
study was to determine whether the nutritional status in PAH patients, as mea-
sured by Body Mass Index (BMI), Lean Body Mass (LBM), Percentage of Ideal
Body weight (% IBW), serum albumin (SAlb) and hemoglobin (Hb), has an impact
on survival.
Methods: Records of 82 patients with PAH (Group1) treated at our institution
were reviewed. Data obtained included– age, gender, weight, height, SAlb, Hb
and mean pulmonary artery pressure (mPAP) at the initial right heart catheteri-
zation. BMI and %IBW was calculated from weight and height. Lean body mass
(LBM) was calculated using Hume’s formula: For men, LBM = (0.32810 x W) +
(0.33929 x H) − 29.5336; for women: LBM = (0.29569 x W) + (0.41813 x H) −
43.2933, where W = weight (kg), H = height(cm). Number of patients alive at 3-5
years of follow-up was determined. The effect of studied parameters on survival
was determined by multivariate regression analysis; p≤0.05 = significant.
Results: Mean age was 64±11 years; 75% patients were females. Mean
mPAP was 42.3±13 mmHg; 2% were underweight (BMI<18); 32% had normal
BMI; 32% were overweight (BMI 25-30); 34% were obese (BMI>30); 16% had
albumin<32gm/L; 7% were anemic with Hb<10gm%. During follow-up of 3-5
years, 28% expired. Studied parameters in the surviving and expired patients
are tabulated below. On multivariate analysis, BMI and %IBW were significantly
higher in survivors. LBM, SAlb, and Hb did not have a significant effect on survival.

Table 1. Nutritional parameters

Parameters Alive (n=59) Expired (n=23) p

BMI (kg/m2) 29.4±7 25±4 0.014
%IBW 132±36 113±21 0.03
LBM (kg) 48.6±9 48±9 0.42
S Alb (gm/L) 36±6 33±7 0.13
Hb (gm%) 12.6±1.7 12.6±1.4 0.9

Conclusions: Anemia and hypoalbumenemia are uncommon in patients with
PAH. A significant proportion of patients with PAH are overweight (32%) and
obese (34%). A higher BMI and %IBW are associated with survival. Larger stud-
ies are needed to confirm these findings and determine the impact of nutritional
status on mortality in patients with PAH.
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Prognostic value of exercise ventilatory parameters in patients with
pulmonary arterial hypertension

M. Jasiewicz, A. Szpakowicz, K. Ptaszynska-Kopczynska, W.J. Musial,
B. Sobkowicz, K.A. Kaminski. Medical University of Bialystok, Department of
Cardiology, Bialystok, Poland

Purpose: The aim of the study was to evaluate the ventilatory parameters ob-
tained from cardiopulmonary exercise test (CPET) and to determine their prog-
nostic value in patients (pts) with pulmonary arterial hypertension (PAH).
Material and methods: We prospectively studied 22 pts with PAH in II-IV WHO
functional class, treated with specific pulmonary vasodilators. Exercise capac-
ity (peak VO2), ventilatory response to exercise (VE/VCO2slope, VE/VCO2) and
oxygen uptake efficiency slope (OUES) were obtained during CPET on treadmill,
using ramp protocol. Pts were followed up for 24 months, noting the endpoint of
clinical deterioration (change of WHO class, the need for escalation of therapy)
or death.
Results: Mean age of pts was 51±18 years, the majority of women (69%).
WHO class II in 6 pts, III in 11 and IV in 5 pts. Average peak VO2 was
15.9±6 ml/kg/min, OUES was 1.09±0.44, VE/VCO2 was 49±13, VE/VCO2slope
50.8±15. After 6 months the end point occurred in 7 pts, after 2 years in
11. Pts in whom the endpoint occurred during 6-month follow-up, compared
to stable pts (n=15), showed lower baseline peak VO2 (12±3.7 vs 17.7±6
ml/kg/min, p=0.03) and more enhanced ventilatory response to exercise: base-
line VE/VCO2 (57.4±12.2 vs 45.3±12.5, p=0.04), VE/VCO2slope (62±14.5 vs
45.5±12.2, p=0.02), OUES (0.76±0.26 vs 1.23±0.43, p=0.01). Similarly showed
pts in whom the endpoint occurred in 2-year follow-up (n=11 vs n=11): base-
line peak VO2: 13.2±3.8 vs 18.6±6.7 ml/kg/min, p=0.03; OUES: 0.88±0.3 vs
1.28±0.48, p=0.04; VE/VCO2slope: 55.9±11.4 vs 45.6±16.6, p=0.04. Parame-
ters: VE/VCO2slope >45.7 (91% sensitivity, 73% specificity), OUES <1.18 (sen-
sitivity 90%, specificity 64%), peak VO2<19.2 ml/kg/min (sensitivity 100%, speci-
ficity 54%) identified pts with worse clinical course. These parameters showed
similar predictive value: VE/VCO2slope - AUC 0.76, OUES - AUC 0.76, peak
VO2 - AUC 0.77. Assuming as the indicator of worse prognosis occurrence of
both VE/VCO2slope >45.7 and OUES <1.18, which describe different mecha-
nisms during exercise, specificity of 82% was achieved with sensitivity of 82%.
Conclusions: Parameters of CPET evaluating the efficiency of ventilation:
VE/VCO2slope and OUES have prognostic value regarding clinical worsening in
pts with PAH. Due to minimal dependence on maximum effort these parameters
should be taken into account, in addition to peak oxygen uptake, in the standards
of care of pts with PAH.
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Platelets in patients with pulmonary arterial hypertension have
diminished TWEAK storage capacity what may affect vascular
remodelling

K. Kaminski1, M. Jasiewicz1, O. Kowal-Bielecka2, B. Sobkowicz1, M. Knapp1,
E. Waszkiewicz1, W.J. Musial1, K. Kowal3. 1Medical University of Bialystok,
Department of Cardiology, Bialystok, Poland; 2Medical University of Bialystok,
Rheumatology and Internal Diseases, Bialystok, Poland; 3Medical University of
Bialystok, Department of Allergology and Internal Diseases, Bialystok, Poland

Pulmonary arterial hypertension (PAH) is a progressive disease characterized
by proliferative changes in pulmonary arteries that produce a gradual increase
in pulmonary vascular resistance and lead to right-heart failure and premature
death. There is a growing evidence suggesting that soluble tumor necrosis factor-
like weak inducer of apoptosis (sTWEAK) may contribute to the pathogenesis
of PAH. We hypothesized that circulating cells, particularly platelets may be an
important source of sTWEAK.
The study enrolled 24 stable patients (51.9±18 y, 17 females) with confirmed di-
agnosis of PAH and 19 healthy controls (44.1±15 y, 11 females). PAH patients
underwent right heart catheterization, all subject were had echocardiography,
clinical and biochemical tests. Concentration of sTWEAK was determined using
ELISA kit. According to the manufacturer the test was not sensitive to the type of
anticoagulant. We used two different samples to distinguish total blood sTWEAK
capacity (serum) and sTWEAK present in circulating plasma (EDTA as anticoag-
ulant). Platelets were isolated from citrate plasma by repeated centrifugation and
homogenized in PBS for analysis of sTWEAK content.
The PAH patients were characterized by significantly lower serum sTWEAK
concentrations comparing to control subjects (204.6±74 vs 274.8±92.4 pg/ml,
p=0.008). Interestingly there was no significant difference in sTWEAK concen-
tration in EDTA plasma samples, which were less than 50% of serum levels
(97.9±55.7 pg/ml in PAH vs 91.2±26.7 pg/ml in controls). The concentration
of the released sTWEAK during clotting (difference between concentration in
serum and in plasma) was lower in PAH patients (106.6±51 vs 194.7±85.7
pg/ml, p=0.002). Simultaneously, PAH group presented lower number of platelets
(196.9±63 vs 270.6±80.2 *1000/mcl, p=0.04), but within this population the num-
ber of platelets did not correlate with the release of sTWEAK. We were able to
confirm by ELISA that homogenates of isolated platelets contain sTWEAK.
Patients with pulmonary arterial hypertension present decreased total sTWEAK
capacity, while the concentration of this protein in circulating plasma is similar to
the controls. Local platelet activation associated with thrombus formation results
in a rapid release of sTWEAK and the amount of sTWEAK release is significantly

smaller in PAH patients what may affect local vascular remodeling. Platelets are
likely to be a major source of sTWEAK and thus may affect inflammation, heal-
ing and angiogenesis. The prognostic role of this phenomenon requires further
prospective investigations that are currently conducted.

P480 | BEDSIDE
Key role of cardiac biomarkers in the assessment of systemic
sclerosis: contribution of high sensitivity cardiac troponin

C. Meune1, J. Avouac2, C. Chenevier-Gobeaux3, K. Wahbi4, L. Aissou1,
F.X. Goudot1, Y. Allanore2. 1Hospital Avicenne of Bobigny, Cardiology, Bobigny,
2Hospital Cochin, Rheumatology A, Paris, 3Hospital Cochin, Biochemistry, Paris,
4AP-HP - Hospital Cochin, Dept. of Cardiology, Paris, France

Background: Microangiopathy is a cardinal feature of systemic sclerosis (SSc),
which plays a critical role in the development of primary myocardial involvement
and pulmonary hypertension, two major causes of death in SSc.
Objective: Our aim was to measure plasma concentrations of two cardiac
biomarkers, high sensitive Cardiac troponin T (HS-cTnT), a marker of myocyte
necrosis and/or ischemia, and N-terminal fragment of pro-BNP (NT-proBNP), a
marker of cardiac strain, in two large cohorts of SSc patients and controls.
Methods: 161 SSc patients (135 women, 84%) aged 57±17 years were included
and were compared to 213 healthy controls (170 women, 80%) aged 55±11
years. The plasma HS-cTnT concentrations were measured using an electro-
chemiluminescence immunoassay (Roche Diagnostic, Meylan, France, 99th per-
centile of 14 ng/L). Plasma NT-proBNP levels were assessed by an immunoenzy-
matic assay (Roche Diagnostic).
Results: Among the SSc cohort, mean disease duration was of 9±8 years, 65 pa-
tients (40%) had the diffuse cutaneous subset. HS-cTnT and NT-proBNP plasma
levels were significantly increased in SSc patients versus controls (p=0.0001 and
p<0.0001 respectively). SSc patients were more likely to have above the cut-
off value concentrations of HS-cTnT (>14 ng/L) and NT-proBNP than controls
(30/161 patients (19%) with HS-cTnT>14 ng/l vs. 4/213 controls (2%), p<0.0001;
17/161 patients (11%) with increased NT-proBNP levels vs. 8/213 controls (4%),
p=0.02). Similar results were observed in the subgroup of patients free of any
cardiovascular risk factors.
Multivariate logistic regression analysis confirmed diabetes mellitus (p=0.006),
hypertension (p=0.02), precapillary pulmonary arterial hypertension (PAH)
(p=0.04), diffuse cutaneous subset (p=0.004), ESR >28 mm (p=0.007) as fac-
tors independently associated with HS-cTnT >14ng/L.
Increased NT-proBNP concentrations were only associated with the presence of
PAH (p=0.0001). The combination of increased HS-cTnT and NT-proBNP levels
had the highest positive predictive value for the diagnosis of PAH (67%), com-
pared to HS-cTnT (20%) or NT-proBNP (35%) alone.
Conclusion: Plasma levels of HS-cTnT and NT-proBNP are increased in SSc pa-
tients. Associated factors with increased HS-cTnT include the diffuse cutaneous
subset and precapillary PH, which reflects the severity of the disease. The com-
bination of increased HS-cTnT and NT-proBNP plasma concentrations display
higher positive predictive value for the diagnosis of precapillary PH than each
marker alone.

P481 | BEDSIDE
Duration of interventricular septal shift predicts functional capacity in
patients with pulmonary arterial hypertension. A cardiac magnetic
resonance study

S.A. Mouratoglou1, G. Giannakoulas1, A. Kallifatidis2, J. Grapsa3, G. Pitsiou4,
I. Stanopoulos4, D. Kristo1, S. Hadjimiltiades1, H. Karvounis1. 1Aristotle
University of Thessaloniki, AHEPA University Hospital, 1st Department of
Cardiology, Thessaloniki, Greece; 2Agios Loukas Hospital, Department of
Radiology, Thessaloniki, Greece; 3Imperial College Healthcare NHS Trust,
Department of Cardiovascular Sciences, Hammersmith Hospital, London, United
Kingdom; 4Aristotle University of Thessaloniki, Respiratory Failure Unit, “G.
Papanikolaou” Hospital, Thessaloniki, Greece

Background: Right ventricular pressure overload results in interventricular septal
shift towards the left ventricle in patients with pulmonary arterial hypertension
(PAH). The aim of our study is to reveal the potential relationship between the
duration of septal curvature configuration during the cardiac cycle, as expressed
by curvature duration index (CDi) and the exercise capacity in adult patients with
PAH.
Methods: All patients underwent six minute walking test (6MWT) and cardiac
magnetic resonance (Avanto Siemens 1,5T) in the same day. CDi (duration of
septal curvature configuration towards left ventricle x 100/cardiac cycle duration),
right ventricular wall thickness (RVWT) and left ventricular eccentricity index in
end-diastole (LVDei) were defined in the short-axis view at the level of papillary
muscles. Left ventricular end diastolic area (LVEDarea) was defined in the 4-
chamber view. Right ventricular end-diastolic volume (RVEDV) was calculated
according to Simpson’s rule.
Results: Our study included 48 consecutive patients (28 women, mean age
46.9±13.1 years, mean BMI 28.4±4.3kg/m2) (30 idiopathic PAH, 5 PAH asso-
ciated to connective tissue disease and 13 PAH associated to congenital heart
disease), who walked 369.3±145.1m in 6MWT. After controlling for confounding
parameters affecting 6 minute walking distance, such as age, sex and body mass
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index, a direct linear correlation between distance walked in 6 minutes and CDi,
RVWT, RVEDV, LVDei and LVEDarea was observed. Multivariate regression anal-
ysis showed that CDi was an independent predictor of 6 minute walking distance
(Table 1).

Table 1. Significant predictors of 6MWD

Mean ± SD Univariate regression Multivariate regression
r p B p

6MWD (m) 369.3±145.1
CDi (%) 66.8±24.5 −0.366 0.033 −0.340 0.031
RVWT (cm) 0.7±1.3 −0.346 0.049
RVEDV (ml) 106.3±36.9 −0.595 0.019
LVDei 1.5±0.3 −0.432 0.012
LVEDarea (cm2) 26.5±7.0 0.369 0.045

6MWD, distance walked in 6 minutes walking test.

Conclusion: CDi is a potential non invasive simple marker for the evaluation of
functional capacity in patients with PAH. Its prognostic significance remains to be
established in future studies.

P482 | BEDSIDE
Independent predictors of non-response to long-term sildenafil
therapy in pulmonary artery hypertension patients

K. Amosova, I. Krychynska. National O.O. Bohomolets Medical University, Kiev,
Ukraine

Purpose: Prognostic factors in pulmonary artery hypertension (PAH) patients re-
ceiving long-term sildenafil therapy, including markers of endothelial dysfunction,
were not analyzed yet. Purpose of our study was to identify independent pre-
dictors of PAH patients, non-response (NR) to long-term sildenafil therapy (fatal
outcome) among clinical, ECHO-CG, 6-minute walk test (6MWT) parameters and
markers of endothelial dysfunction.
Methods: Our prospective observational study included 61 PAH patients NYHA
II-III who had undergone right heart catheterization before the onset of long-term
sildenafil therapy. There were 44 women and 17 men with a mean age 32,3±3,7
years with mean pulmonary artery pressure 104±10 mm Hg. At baseline, before
prescription sildenafil 50 mg pd, and at 6 months 6MWT, ECHO-CG and plasma
levels of endotheline-1 (ET-1) and von Willebrand factor WF were assessed with
ELISA. In 21,4+3,3 months patients retrospectively were divided into responders
(alive) and NR (those who died from cardiovascular cause). For independent NR
predictors’ identification 27 factors (demographic, clinical, ECHO-CG, 6MWT, ET-
1 and WF) were assessed with a multivariate stepwise discriminant analysis pro-
cedure.
Results: The cumulative survival rate was 72,6% for PAH patients as a whole.
Baseline WF in responders (n=45) vs NR (n=16) was 2,01±0,24 vs 2,05±0,28
IU/mL (p>0,05) while baseline ET-1 was 1,82+0,04 vs 2,09+0,12 fmol/ml
(p<0,05). NR was associated with baseline plasma ET-1 >2,0 fmol/ml (x1), its
lowering by 6 months <0,5 fmol/ml (x2), duration of symptoms for >8 years (x3),
syncope episodes (x4), 6MWT distance increase >10% by 6 months (x5). Their
presense was assessed by “1” and absense – by “0”.
Linear discriminant functions equations Y1 and Y2 had following appearance:
Y1=-4,73917+5,54821·x1+3,15810·x2+6,7135·x3+4,63954·x4+5,11707·x5
Y2=-0,22306+0,80601·x1+1,14207·x2+0,91234·x3+0,75671·x4+0.72280x5
If Y1>Y2, probability of NR associated with fatal outcome was 86,7%. If x2-5 were
“0” or unknown, and x1=1, Y1>Y2 (eg NR risk was 86,7%).
Conclusions: Baseline plasma ET-1>2,0 fmol/ml is the most significant inde-
pendent predictor of NR to long-term 50 mg pd. sildenafil therapy in PAH patients
(probability of death – 86,7%). Others are duration of symptoms >8 years, syn-
cope episodes, suboptimal ET-1 and 6MWT changes by 6 months but not plasma
WF.

P483 | BEDSIDE
Systemic sclerosis: influence of vasodilator therapy for treatment of
digital ulcers on pulmonary vascular disease progression and overall
survival

M. Cheli Martino, L. Baldi Caproriti, I. Rota, F. Spano’, F. Puppo, P. Bezante,
C. Brunelli, M. Balbi. IRCCS Azienda ospedaliera universitaria San Martino,
Genova, Italy

Background and purpose: Vasodilator therapy has been successfully admin-
istered in early stages of scleroderma for treatment of severe Raynaud phe-
nomenon and digital ulcers. We sought to determine if early use of Iloprost,
administered for treatment of digital ulcers can affect the clinical course of
scleroderma-related pulmonary complications and survival.
Methods: Patients were divided in a i.v. Iloprost treatment arm (Group A) and a
control arm (Group B). A minimum of a 3-year vasodilator therapy was required.
Evaluation were performed at baseline and at the last available follow up.
Findings: 186 cases were evaluated. The mean age at the diagnosis of SSc was
56±14 y. A total of 53 patients were included in group A (66% were treated with
i.v. Iloprost alone and 34% with Bosentan and i.v. Iloprost combined therapy); 133
patients were included in group B.
Over a 35.7±22 months follow-up, echocardiographic parameters showed a trend
to deterioration among the two groups, without significant differences [mean in-

crease of PAPS of 10.1±11 mmHg in group A and 8±14 mmHg in group B;
TAPSE a mean decrease of 1.5±2.5 mm in group A and 1.4±2.1mm in group B;
right ventricle diameter a mean increase of 1.7±4.3 mm in group A and 1.4±2.1
mm in group B; p=n.s.].
Cumulative 1, 3 and 5-year incidence of PAH, as confirmed by right heart
catheterism, did not differ between the two groups (Group A: 1.9%, 3.8%, and
7.5% vs Group B: 3%, 3.8% and 5.3%; p= n.s.).
The mean interval between SSc diagnosis and PAH diagnosis was 6.8 years in
group A and 6.1 years in group B (p= n.s.). Survival of patients with development
of PAH during follow-up was comparable at 3 years from diagnosis in group A and
B (80% vs 66.6%; p= n.s.).Incidence of interstitial lung disease (ILD) was not sig-
nificantly different (Group A 25,2% vs Group B 20,1%; p= n.s.). Mortality at 5 and
7 year in ILD patients was slight inferior in group A (5,3% vs 11,1%; p=0,065 and
5.3% vs 14.8%; p=0.06). The use of i.v. Iloprost was associated with a greater sur-
vival advantage both at 5 (Group A: 97.4% vs Group B: 86%;OR 6.175; p=0.04)
and 7 years (Group A: 96.8% vs Group B: 72.4%; OR 7.14; p=0.036).
Implications: Our study suggests that Iloprost infusion for treatment of digital
ulcers might be responsible of a slight but significant increase of survival in SSc
patients.Incidence and mortality rates of pulmonary complications among groups
A and B were comparable; the higher survival rate observed in group A were not
related to a lower risk of PAH or ILD development. I.v. Iloprost therapy for digital
ulcers didn’t affect the natural history of PAH.
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Carbon dioxide output kinetics during early recovery from exercise are
specifically altered in scleroderma patients with pulmonary arterial
hypertension

D. Dumitrescu1, T. Viethen1, F. Gerhardt1, P. Moinzadeh2, N. Hunzelmann2,
S. Baldus1, S. Rosenkranz1. 1Cologne University Hospital - Heart Center,
Cologne, Germany; 2Cologne University Hospital, Department of Dermatology,
Cologne, Germany

Purpose: Pulmonary arterial hypertension (PAH) is a well-known complication in
patients (pts) with scleroderma (SSc), harbouring a bad prognosis. While the dis-
ease is diagnosed by right heart catheterization (RHC), the follow-up evaluation is
primarily based on non-invasive diagnostic procedures. Pathophysiological con-
siderations suggest that gas exchange measurements during early recovery after
exercise contain information on the pulmonary ventilation-/perfusion relationship.
We hypothesized that carbon dioxide output kinetics (VCO2) in the early recovery
phase might be specifically altered in SSc patients with PAH.
Methods: We analyzed 46 consecutive SSc pts with dyspnea. Each patient un-
derwent right heart catheterization (RHC) at rest and cardiopulmonary exercise
testing (CPET). PAH was diagnosed according to current guidelines. The pts were
categorized into 3 groups: pts without PAH (group 1), pts with PAH and mild pul-
monary artery pressure (PAP) elevation (25-35 mmHg, group 2), and pts with
advanced PAP elevation (>35 mmHg, group 3).
In the recovery phase, VCO2 kinetics were expressed as percentage of peak
VCO2 during exercise.
Results: In 23 out of 46 cases, PAH was diagnosed by RHC and could be ruled
out in the remaining 23 cases. The PAH pts showed a significantly delayed de-
crease in VCO2 during recovery, compared to the pts without PAH. There was no
significant difference in the VCO2 recovery kinetics between PAH pts with mod-
erate PAP elevation and PAH pts with advanced PAP elevation (figure 1).

Figure 1, VCO2 kinetics in early recovery.

Conclusions: In the early recovery phase after axercise, VCO2 recovery kinetics
show characteristical alterations in SSc pts with PAH. The early recovery phase
may contain important clinical information for the non-invasive work-up of PAH
pts.
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Plasma microRNA as a new potential biomarker of irreversible
pulmonary hypertension associated with congenital heart disease

Z. Xu, L. Zhu, X. Gong, M. Zhang, R. Huang. Shanghai Children’s Medical
Center, Cadiothoracic Surgery Department, Shanghai, China, People’s Republic
of

Purpose: The pulmonary arterial pressure (PAP) of some patients of severe
pulmonary arterial hypertension (PAH) associated with congenitl heart disease
(CHD) remained at a high level or even continued to rise after surgery. However,
according to the hemodynamic data before surgery, the reversibility of PAH is of-
ten difficult to predict. Recent studies demonstrated that microRNAs (miRNAs)
are involved in pulmonary vascular remodeling. However, little is known about the
roles of miRNAs in irreversible PAH.
Methods: 98 consecutive CHD patients with severe PAH who underwent car-
diac surgery were enrolled in between October 2011 and September 2012 at our
children’s medical center. Patients were retrospectively separated into 2 groups
based on mean PAP 6 months after surgery. We compared 168 miRNA expres-
sions in the plasma specimens of 10 patients (3 cases in the control group, 3
cases in reversible PAH group, 4 cases in irreversilbe PAH group). The expres-
sions of selected miRNAs were validated independently in plasma samples from
10 cases in the control group, 12 cases in reversible PAH group and 8 cases in
irreversible PAH group.
Results: Among the 98 patients, 86 patients had reversible PAP and 12 still had
irreversible PAH. Preoperative clinical examination can not distinguish reversible
PAH and irreversible PAH. The microarray chip analysis showed miR-301a-3p,
miR-145, miR-126, miR-26a, miR-374a, miR-1, miR-34a were up-regulated, and
miR-20b, miR-500a, miR-501-3p were down-regulated in irreversible PAH group.
The expression levels of miR-301a-3p, miR-145, miR-126, miR-26a, and miR-
374a were further detected and the expression of miR-145 and miR-126 in irre-
versible PAH group were twice higher than that of PAH.
Conclusions: 145 and miR-126 were significantly higher in the patients with irre-
versible pulmonary vascular remodeling. miR-145 and miR-126 may distinguish
reversible PAH and irreversible PAH. The mechanisms and implications of the
elevated miR-145 and miR-126 remain to be investigated.

P486 | BEDSIDE
Reverse right ventricular remodeling in patients with pulmonary
hypertension undergoing bilateral lung transplantation

P. Navas Tejedor1, C. Jimenez Lopez-Guarch1, L. Blazquez Arroyo1,
F.J. Jimenez Sanchez1, M.I. Real Navacerrada2, A.P. Gamez Garcia3, A. De
Pablo Gafas4, M.P. Escribano Subias1. 1University Hospital 12 de Octubre,
Cardiology, Madrid, 2University Hospital 12 de Octubre, Anesthesiology and
Reanimation, Madrid, 3University Hospital 12 de Octubre, Thoracic Surgery,
Madrid, 4University Hospital 12 de Octubre, Neumology, Madrid, Spain

Bilateral Lung Transplantation (BLT) is an option for patients with severe Pul-
monary Hypertension (PHs) who remain in advanced heart failure (HF) despite
optimal treatment. Acute reduction of RV afterload after BLT leads to a right ventri-
cle reverse remodeling (RVRR) with progressive normalisation of Right Ventricle
(RV) structure and function. More data concerning recovery are needed.
Objective: To assess early RVRR in patients with severe PH and RV failure who
undergo BLT.
Methods: Observational retrospective study of patients with PHs (group 1 & 3)
who underwent BLT in our centre. Right heart catheterization (RHC) was done in
pre-BLT evaluation. Structural, functional and ventricular interdependence param-
eters derived from echocardiographic (ETT) studies performed pre- & post-BLT
were analyzed. Wilcoxon & Chi Square tests were used to compare variables.
Results: From Jan’10 to Sep’13 18 patients (46±14 yrs, 56% male) with PHs in
end stage RVHF were included. Etiology: 72% Pulmonary Arterial Hypertension
(10 idiopathic, 2 veno-oclussive (VOD), 1 Congenital Heart Disease) and 28% PH
related to lung disease (4 Idiopathic pulmonary fibrosis, 1 bronchiectasis). RHC
showed: mean pulmonary artery pressure 55±20 mmHg, Cardiac Index 2,6±0,7
l/min/m2. All PAH patients (excluding VOD), received systemic prostacyclins and
69% combination therapy before BLT.3 patients required an ECMO as a bridge
to BLT. Post-BLT TTE was performed at a median time of 23 days. Main RV TTE
parameters pre- & post-BLT are shown in Table 1. 2 patients died during follow-
up because of severe post-BLT infections. Median survival: 14 months [0.3-49
months]. 1 year survival rate: 88%.

Table 1. Pre & post-BLT RV ETT parameters

RVDD RVA RAA RVFS Tei LVDD DEI M-S TR M-S RV systolic
(mm) (cm2) (cm2) (%) index (mm) (%) dysfunction

(%)

Pre-BLT 52±9 30±8 27±8 30±7 0,66±0,2 39±6 1,72±0,3 61% 94%
Post-BLT 35±3 19±5 16±5 52±7 0,48±0,1 46±6 1,04±0,06 0% 6%
p value 0,001 0,001 0,002 0,001 0,04 0,005 0,002 <0.001 0,01

RVDD: RV diastolic diameter; RVA: RV area; RAA: right atrium area; RVFS: RV fractional short-
ening; LVDD: left ventricle diastolic diameter; DEI: diastolic eccentricity index; M-S: moderaste to
severe; TR: tricuspid regurgitation.

Conclusions: Patients with PHs and RV systolic dysfunction who undergo BLT
exhibit an early RVRR presumably related to an acute reduction of RV afterload.
In our cohort, a rapid favorable remodeling was observed regardless the length

of diagnosis of PH. Despite severe pre-BLT RV failure, no deaths were related to
RV acute failure.
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Clinical and prognostic significance of heart rate variability in
pulmonary arterial hypertension

M. Kayikcioglu, O. Musayev, S. Nalbantgil, N. Mogulkoc, O. Vuran, K. Musayev,
H. Kultursay. Ege University, Faculty of Medicine, Izmir, Turkey

Purpose: Heart rate variability (HRV) which is defined as cyclic changes in sinus
rate over time, is used as a measure and indicator of cardiac autonomic tone as it
gives information of sympathetic-parasympathetic balance. The aim of this study
is to determine the clinical significance and prognostic value of HRV in patients
with pulmonary arterial hypertension (PAH).
Methods: A total of 64 PAH patients (mean age: 39±16; 37.5% males) with sinus
rhythm were enrolled. Sixty-nine age and gender matched healthy subjects (mean
age: 39±10 years; 35%males) served as the control group. HRV was obtained by
24-hour ECG Holter ECG monitoring (DMS 300-3A-branded device). PAH group
was evaluated for the development of adverse events (right heart failure, syncope,
hospitalization, and death) during six months follow-up.
Results: PAH group consisted of 16 patients (25%) with idiopathic PAH, 36 pa-
tients with (56.3%) PAH due to congenital heart disease, 3 (4.7%) due to con-
nective tissue disease, 1 (1.6%) with portopulmonary, and 8 (% 12.5) CTEPH.
Patient and control groups did not differ in terms of recording time and total num-
ber of heart beats. The time-dependent HRV indices (SDNN, SDANN, SDNN In-
dex, and Triangular Index) and frequency-dependent parameters (total power, LF,
HF power) were decreased significantly in PAH group. Functional class was nega-
tively correlated with SDNN, SDANN, SDNN Index and Triangular Index. Through-
out the follow-up period (200±92 days) 25% patients had an adverse event, 7
(10.9%) had right-heart failure, 5 (7.8%) had syncope, 12 patients (18.8%) were
hospitalizied, and 9 (% 14.1) were died. The time and frequency-dependent pa-
rameters were significantly decreased in patients who had developed adverse
event or died. All the time and frequency-dependent parameters were significantly
correlated with adverse events. Mortality was correlated with SDNN (Rho= -0.354,
p=0.005), SDANN (Rho= -0.368, p=0.004), SDNN Index (Rho= -0.257, p=0.045),
Triangular Index (Rho= -0.310, p=0.014), and VLF (Rho= -0.265, p=0.039).
Conclusion: HRV is significantly decreased in patients with PAH and related to
the clinical status of patients. HRV parameters predicts total adverse events and
mortality in PAH. In clinical follow-up, measurement of HRV with Holter monitoring
may be beneficial in determination of early prognosis. In fact, as a non-invasive
tool. HRV, migth be usefull in guidance of the treatment.
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Microvolt T-wave alternans profile in patients with pulmonary arterial
hypertension

E. Lewicka, L. Danilowicz-Szymanowicz, A. Dabrowska-Kugacka, P. Zagozdzon,
G. Raczak. Akademia Medyczna w Gdansku, Gdansk, Poland

Background: Pulmonary arterial hypertension (PAH) is a life-limiting condition of
different etiologies. Microvolt T-wave alternans (MTWA) has been demonstrated
as a significant predictor of arrhythmic and cardiovascular death, however data on
MTWA in PAH is limited. The study aimed to evaluate the profile of MTWA testing
in PAH patients and clinical characteristics associated with MTWA results.
Methods and results: MTWA testing, echocardiography, 6-minute walk test,
cardiopulmonary exercise test and laboratory measurements were performed.
Among 33 patients MTWA test was positive in 22 (67%), negative in 8 (24%), and
intermediate in 3 (9%) patients. When compared to patients with a negative re-
sult, those with positive MTWA presented larger left ventricular (LV) end-diastolic
diameter (44±4 vs. 38±5 mm, p=0.04), lower LV ejection fraction (LVEF 56±9%
vs. 65±5%, p=0.007), abnormal LV global longitudinal strain (LV GLS -15±3% vs.
-20±2%, p=0.03), and higher plasma BNP (222±183 vs. 46±40 pg/ml, p=0.01).
A cut-off value of -17.6% of LV GLS showed a sensitivity and specificity of 81%
and 86% to predict positive MTWA result. By univariate logistic regression analy-
sis LVEF and LV GLS showed a significant association with positive MTWA result,
and LV GLS was an independent predictor by multivariate analysis.
Conclusions: There is high incidence of positive MTWA tests in patients with
PAH. Despite normal LVEF, the LV GLS is significantly reduced in patients with a
positive MTWA result.
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A comparison of rapid and slow initiation of intravenous epoprostenol
infusion in patients with advanced pulmonary arterial hypertension

M. Kimura1, Y. Tamura1, T. Yamamoto1, M. Takei1, M. Kataoka1, T. Kawakami1,
M. Kuwana2, M. Sano1, T. Satoh3, K. Fukuda1. 1Keio University Hospital,
Cardiology, Tokyo, 2Keio University Hospital, Rheumatology, Tokyo, 3Kyorin
University, Cardiology, Mitaka, Japan

Purpose: Pulmonary arterial hypertension (PAH) is a rare, progressive, and fa-
tal disease. Intravenous infusion (IVI) of epoprostenol is an effective treatment
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for patients with advanced PAH. However, there is no widely accepted standard
method for initiating such IVI therapy and it is unknown whether rapid or slow
IVI epoprostenol initiation is superior for achieving improvement in PAH. In this
study, we evaluated the hemodynamic changes in PAH patients treated with IVI
epoprostenol to determine the optimal protocol for initiating this therapy.
Methods and results: We retrospectively analyzed 42 consecutive PAH patients
who underwent IVI of epoprostenol in our hospital. The study group comprised 30
women with a mean age of 34.3±12.5 years. The etiology of PAH was idiopathic
PAH (IPAH) in 33 patients, heritable PAH (HPAH) in 5 patients, PAH associated
with connective tissue disease (CTD-PAH) in 3 patents, and Eisenmenger syn-
drome (ES) in 1 patient. We divided the patients into a rapid-initiation therapy
group and slow-initiation therapy group according to the cumulative epoprostenol
dose for 180 days after the initiation (median cumulative dose of 6167±706 μg/kg
and 3905±815 μg/kg epoprostenol, respectively), and compared hemodynamic
data between the groups. Follow-up right heart catheterization (RHC) was per-
formed 217±80 days after the initiation of IVI epoprostenol. There were no sig-
nificant differences in mean pulmonary artery pressure (mPAP) or mean cardiac
index (CI) between the rapid and slow initiation of therapy groups before start-
ing the IVI epoprostenol (P=0.134, P=0.151, respectively). On the other hand, at
the follow-up RHC, both mPAP and pulmonary vascular resistance (PVR) were
significantly decreased, and CI was significantly improved, in the rapid-initiation
therapy group compared with the slow-initiation therapy group (P<0.005, respec-
tively), suggesting a significant improvement in hemodynamic parameters with
the rapid initiation of IVI epoprostenol therapy.
Conclusions: Compared with slow initiation of IVI epoprostenol therapy, rapid ini-
tiation significantly improved the hemodynamics of patients in this study, suggest-
ing that rapid initiation of such therapy could also improve long-term prognosis in
such patients.

P491 | BEDSIDE
Iloprost for children with pulmonary hypertension after surgery to
correct congenital heart disease

Z. Xu1, L. Zhu1, X. Liu1, X. Gong1, W. Gattrell2, J. Liu1. 1Shanghai Children’s
Medical Center, Cadiothoracic Surgery Department, shanghai, China, People’s
Republic of; 2Oxford PharmaGenesis™ Ltd, Research Evaluation Unit, Oxford,
United Kingdom

Purpose: Congenital heart disease (CHD) can cause pulmonary hypertension
(PH) in children, and surgery to correct CHDmay be complicated by postoperative
pulmonary hypertensive crises (PHC). Clinical data regarding the use of inhaled
iloprost to treat children with PH are scarce. Our aim was to determine the efficacy
and safety of iloprost in children with PH following surgery to correct CHD.
Methods: This was a randomized, placebo-controlled study of 22 children (me-
dian age 7 months) undergoing surgery to achieve biventricular repair. The com-
bined clinical endpoint was a decrease of more than 20% in the ratio of systolic
pulmonary arterial pressure to systolic arterial pressure or pulmonary resistance
to systemic resistance, with no PHC or death. Patients were randomized to re-
ceive low-dose iloprost (30 ng/kg/minute), high-dose iloprost (50 ng/kg/minute) or
placebo, for 10 minutes every 2 hours in the first 48 hours after surgery.
Results: PHC were experienced by two patients who received placebo and
one patient treated with high-dose iloprost. The combined clinical endpoint was
reached by six patients administered low-dose iloprost (P=0.005) and four admin-
istered high-dose iloprost (P=0.077), compared with none in the placebo group.
Patients treated with iloprost showed a significant reduction from baseline in mean
pulmonary vascular resistance index (–2.2 Wood units, P<0.05), whereas pa-
tients who received placebo showed no significant change.

Mean change in (a) Pp/Ps and (b) Rp/Rs.

Conclusions: This study supports the use of iloprost to treat children with PH
following surgery to correct CHD.
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Biventricular dysfunction and their consequences predict mortality in
pulmonary arterial hypertension

G. Lindqvist1, C. Gronlund2, S. Soderberg1, M. Gonzalez1, M.Y. Henein1,
E. Tossavainen1. 1Heart Centre, Umea, Sweden; 2Radiation Sciences, Umea
University Hospital, Umea, Sweden

Background: In pulmonary arterial hypertension (PAH) the right heart dysfunc-
tion is a strong predictor of adverse clinical outcome, while the role of the left heart
is not fully determined. The aim of this study is to identify predictors of mortality
in PAH including measures of both right and left heart function.
Methods: We studied 41 patients (mean age 66±15, range 25-82 years, 27 fe-
males) with PAH, all of whom underwent detailed Doppler echocardiographic ex-
amination of the right and left heart function using conventional and speckle track-
ing echocardiography. Patients were followed up to 8 years.
Results: At follow up, (mean time 4.7±3.2 years) only 18 patients survived.
After correcting for age difference between groups, E/e’ showed a trend to be
higher (p=0.07) but LV filling time remained significantly shorter (p=0.032), PALS
lower (p=0.012), RA area larger (p=0.036), tricuspid regurgitation (TR) severer
(p=0.006) and pericardial effusion present (p=0.024) in the deceased patients
compared to survivors. ROC-analysis showed LV filling time <355 ms as the most
accurate predictor of mortality with the largest area under the curve (AUC) (0.78)
followed by > mild TR (AUC=0.77), left atrial strain <23% (AUC=0.72) and right
atrial area >36 cm2 (AUC=0.70).

Variable AUC (Corr) Accuracy max Cut-off Cross Val error Rank

E/e’ 0.69 0.69 >7.2 0.34 5
PALS, % 0.72 0.73 <23 0.28 3
RA vol, ml 0.70 0.72 >36 0.28 4
FT corr, ms 0.78 0.80 <355 0.23 1
Grade TR (1/2/3) 0.77 0.71 >1 0.29 2
PE (yes=1/no=2) 0.63 0.57 1 0.43 6

Conclusion: In PAH, the strongest predictors of mortality indirectly reflect both
left and right ventricular dysfunction as well as their consequence on respective
atrial structure and function.
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Relation of the novel pulmonary hypertension EMPHASIS10 quality of
life score to BNP and exercise capacity: early results

B. Garcia-Aranda, M. Revilla-Martinez, R. Alonso Gonzalez, A. Kempny,
A. Uribarri, L. Parfitt, C. Harries, L. Swan, S.J. Wort, K. Dimopoulos. Royal
Brompton Hospital, London, United Kingdom

Background: Pulmonary hypertension (PH) is a debilitating condition, charac-
terised by exercise intolerance due to dyspnea and/or fatigue and is associated
with a lower than normal life expectancy. Modern PH management is, thus, aimed
at improving prognosis and quality of life (QoL). While previous generic and PH-
specific QoL questionnaires exist, the EMPHASIS10 score was very recently
developed as a short easily administered/scored/interpreted PH-specific ques-
tionnaire. We report our early experience in using the EMPHASIS10 score in a
general PH clinic and its relation to markers of disease severity, such as 6MWT
distance, BNP, TAPSE.
Methods and results: The EMPHASIS10 score was provided to 34 consecu-
tive PH patients. This consists of 10 questions, each graded semantic differential
six-point scale (0 – 5), for a maximum achievable (worse possible) score of 50.
Mean age was 45.5±14 years and 10 (29.4%) were male. Diagnoses included 5
(14.7%) patients with iPAH or heritable PAH, 19 (55.9%) with PAH related to CHD,
4 (11.8%) patients with PAH due to connective tissues disease and 6 (17.6%) with
other types of PH.
Average EMPHASIS10 score was 20.6±11.9. The EMPHASIS10 score was not
different between sexes and no relation to resting oxygen saturations was ob-
served. Patients with a higher WHO functional class had significantly higher EM-
PHASIS10 scores (16.1±10.5 in FC I-II versus 27.8±10.7 in FC III-IV, p=0.004).
A strong correlation between EMPHASIS10 score and log-transformed BNP
(R=0.42, p=0.02), as well as 6MWT distance (R=0.64, p=7e-04) was found.

BNP and 6MWT

Conclusion: The EMPHASIS10 QoL score correlates well with established pre-
dictors of exercise intolerance and prognosis. Further studies are needed to es-
tablish its ability to monitor these patients.
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Influence of bone morphogenic protein receptor 2 (BMPR2) mutation
on haemodynamic parameters in pulmonary hypertension:
a systematic review and meta-analysis

J. Evans1, E. Di Angelantonio2, N. Morrell1. 1University of Cambridge,
Department of Medicine, Cambridge, United Kingdom; 2University of Cambridge,
Department of Public Health and Primary Care, Cambridge, United Kingdom

Purpose: To assess the influence of BMPR2 mutations on age and haemody-
namic parameters in patients diagnosed with idiopathic or heritable pulmonary
hypertension (PH).
Methods: A systematic literature search was performed to identify all observa-
tional studies comparing haemodynamics in adult patients with PH with and with-
out BMPR2 mutations. Pooled mean±SD values were calculated and mean dif-
ference (95% CI) calculated using a random effects model.
Results: Nine studies were included in the analysis reporting a total of 1624
patients, 458 BMPR2 mutation carriers (BMPR2+) and 1166 BMPR2 mutation
non-carriers (BMPR2-). The frequency of BMPR2 mutations was 18.6% (range
3.5-30%) in those with idiopathic PH and 77% (range 53.3-86.4%) in those with
heritable PH. BMPR2 mutations were present in 36% of males and 29.1% of fe-
males. Age and haemodynamic parameters at diagnosis are shown in table 1.
Those with a BMPR2 mutation presented younger with higher pulmonary artery
pressures, higher pulmonary vascular resistance and a lower cardiac index. Mu-
tation carriers were less likely to respond to acute vasodilator testing, 2.8% vs
16% (OR 0.16 [0.06-0.41], p=0.0001).

Age and haemodynamics at diagnosis

Total BMPR2+ BMPR2− Mean difference p-value
patients (mean±SD) (mean±SD) [95% confidence interval]

Age at diagnosis 1477 35.4±13.4 41.6±17.3 −7.04 (−9,83, −4.24) <0.00001
mPAP (mmHg) 1505 61.3±14.3 56.9±14.8 4.95 (2.88, 7.02) <0.00001
PVR (mmHg/L/min) 1335 19.7±14.1 16.6±9.6 3.1 (1.99, 4.20) <0.00001
RAP (mmHg) 1286 9±7.5 7.4±5.9 0.72 (−0.17, 1.61) 0.11
PCWP (mmHg) 852 9±5.4 8.4±3.7 −0.24 (−0.90, 0.42) 0.48
CI (L/min/M2) 1441 2.04±0.73 2.4±0.97 −0.35 (−0.45, −0.25) <0.0001
6MWD (m) 925 386±109 371±118 23.7 (−3.37, 50.75) 0.09

mPAP, mean pulmonary artery pressure; PVR, pulmonary vascular resistance; RAP, right atrial
pressure; PCWP, pulmonary capillary wedge pressure; CI, cardiac index; 6MWD, 6-minute walk
distance.

Conclusions: BMPR2 mutations are present in 18.6% of cases of idiopathic and
77% of familial PH. These patients present younger with more severe haemody-
namic derangements and less frequent response to acute vasodilator testing.

P495 | BEDSIDE
Persistently elevated pulmonary arterial pressure in patients
successfully undergone percutaneous transvenous mitral
commissurotomy (PTMC)

W. Kong, M. Liang, E. Tay, K.K. Poh, T.C. Yeo. National University Heart Centre,
Department of Cardiology, Singapore, Singapore

Background: Pulmonary arterial pressure (PAP) is known to regress after suc-
cessful percutaneous transvenous mitral commissurotomy (PTMC). Data of per-
sistent pulmonary artery hypertension (PPAH) following PTMC is not consistent.
Methods: We analyzed the clinical, echocardiographic, and hemodynamic data
of 70 consecutive patients who have undergone successful PTMC in our center
from 2002 to 2013. Data of 31 patients who had PPAH (defined by pulmonary
artery systolic pressure [PASP] of ≥40 mmHg at one year following PTMC) were
compared to the data of 39 patients who did not have PPAH.
Results: Patients who had PPAH were older (50.9±4.7 years vs. 23.6±5.4;
P<0.005). They had higher prevalence of atrial fibrillation (AF; 40 vs. 15%,
P<0.005), moderate or severe pulmonary artery hypertension (PAH) defined as
PASP more than 50 mmHg (43.5 vs. 33.8%, P<0.005), anatomically advanced
mitral valve disease as assessed by Wilkin’s echocardiographic score >8 (31.8
vs. 21.2%, P<0.001). Those patients with PPAH had comparatively lower immedi-
ate postprocedural mitral valve area (MVA). On follow-up of more than two years,
the occurrence of restenosis (40.3 vs. 11.1%, P=0.0001), new onset heart failure
(15% vs. 5%, P<0.05) and need for repeat interventions (9.5% vs. 2.8%, P<0.05)
were higher in the PPAH group.

PPAH group No PPAH group p-value

Repeat intervention (%) 9.5 2.8 <0.05
Incidence of AF (%) 40 15 <0.005
Wilkin’s score >8 (%) 31.8 21.2 <0.001
Restenosis (%) 40.3 11.1 0.0001
New onset heart failure (%) 15 5 <0.05

Conclusions: Patients with PPAH were older, with more co-morbidity, and had
advanced rheumatic mitral valve disease. They had higher incidence of resteno-
sis post PTMC, new onset heart failure, and need for repeat interventions on long-
term follow-up. PPAH represents an advanced stage of rheumatic valve disease
and indicates chronicity of the disease, which may be the reason for the poorer
prognosis of these patients. Patients with PPAH requires intense and more fre-
quent follow-up.
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Apical traction: a motion pattern associated with outcome in patients
with pulmonary hypertension

S. Unlu1, K. Farsalinos1, K. Amelot1, A.M. Daraban1, A. Ciarka1, M. Delcroix2,
J.U. Voigt1. 1University Hospitals (UZ) Leuven, Department of Cardiology,
Leuven, Belgium; 2University Hospitals (UZ) Leuven, Department of
Pulmonology, Leuven, Belgium

Purpose: Pulmonary hypertension (PH) leads to right ventricular (RV) remodel-
ing and dysfunction. We observed that some PH patients show a specific motion
pattern where the RV apex is pulled towards the left ventricle (LV) during systole,
caused by traction from the LV (“apical traction”, AT). This study was set up to
characterize patients with AT and investigate the prognostic significance of this
new marker.
Methods: Echocardiograms from 62 PH patients (42 females, age 61±16 y, PH
83±21mmHg) were retrospectively analyzed. AT was assessed visually by three
readers and was confirmed by quantitative speckle tracking. RV dimensions, frac-
tional area change (FAC), tricuspid annular planar systolic excursion (TAPSE),
global longitudinal strain (RV GLS) as well as LV ejection fraction (LVEF) and LV
GLS were measured. Primary outcome was death or heart/lung transplantation.
Results: AT was found in 31 PAT. Patients with AT had larger RV end-
diastolic area (35.5±7.5cm2 vs. 26.3±6.2cm2, P<0.001) and PH (92±15 vs.
75±23mmHg, P=0.002), and lower FAC (20±6% vs. 33±7%, P<0.001), RV
GLS (-10.6±3.0% vs.-17.9±4.1%, P<0.001) and TAPSE (13±3mm vs. 19±4mm,
P<0.001). LV EF and LV GLS were similar in both groups (62±4% vs. 62±5%
and -19.2±4.5 vs. -20.7±3.7, resp., both P = NS). Primary end-point was
reached by 24 patients. AT was associated with outcome in univariate (HR=2.55,
95%CI=1.44-30.74, P=0.040) and multivariate analysis (HR=2.70, 95%CI=1.70-
129.64, P=0.015).

Apical traction.

Conclusion: Apical traction is a novel echocardiographic marker in patients with
PH which is associated with severely impaired RV function and bad prognosis. It
can be visually-assessed without the need of complex measurements, making it
an easy-to-use parameter for the clinical routine.

P497 | BEDSIDE
Static lung hyperinflation and increase of right ventricular volume
reduce LV mass and volume in patients with COPD

J.M. Hilde1, J. Hisdal2, V. Hansteen3, K. Steine4. 1Oslo University Hospital,
Department of Cardiology, Aker, Oslo, Norway; 2Oslo University Hospital,
Department of Vascular Investigations, Oslo, Norway; 3University of Oslo, Aker
University Hospital, Oslo, Norway; 4Akershus University Hospital, Department of
Cardiology, Oslo, Norway

Aim: We and others have demonstrated impaired LV function in COPD. In the
present study we aimed to elucidate the impact of lung hyperinflation and the size
of right ventricle (RV) on the left ventricle (LV) in patients with stable COPD, where
LV cardiovascular disease was thoroughly excluded in advance.
Methods: 112 outpatients with stable COPD in GOLD stages I-IV and 34 con-
trols were included. The COPD patients were divided in two groups by mean
pulmonary artery pressure ≥or<25 mmHg; those with pulmonary hypertension
(COPD-PH) and those without (COPD-non-PH). RV and LV end-diastolic volumes
were measured by magnetic resonance and 3D echo imaging. To evaluate the
importance of hyperinflation, residual volume (RV % predicted) was measured by
body plethysmography.
Results: There was a marked and significant increase in RV end-diastolic vol-
ume from the controls, 57±7, to COPD-non-PH, 71±15 and to COPD-PH, 74±15
ml/m2 (p<0.01 for all), but no change in LV volumes. The end-diastolic LV/RV
volume ratio decreased significantly (p<0.01 for all) from the controls, 1.03, to
COPD-non-PH, 0.88, and to COPD-PH, 0.78. Linear regression showed that one
standard deviation (1-SD) increase in RV % predicted (62%) was significantly as-
sociated with a 5.5 g decline in LV mass, (95% CI -8.5, -2.4, p<0.001). In the
same way, an increase of 1-SD of RV volume (1.35 l) was related to a decline
in LV mass of 5.4 g. Both regression analyses were adjusted for hypertension,
diabetes, total cholesterol level and pack years of smoking. Body size and age,
gender and height were adjusted for by means of BSA for LV mass and by use
of predicted values of RV (accounting for height, age and gender). Systolic blood
pressure was not associated with LV mass change.
Conclusion: The present study has demonstrated that both static lung hyperin-
flation and RV volume have a negative impact on LV mass and structure in stable
COPD patients, where LV cardiovascular disease was excluded. These findings
might be mechanisms for the observed subclinical impairment of LV function in
these patients.
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Specific features of the right ventricle in Eisenmenger syndrome
(pre-tricuspid versus post-tricuspid defects), MRI and ECHO
evaluation

M. Kaldararova1, I. Simkova2, T. Valkovicova2, Z. Berecova3. 1National Institute
of Cardiovascular Diseases - Children’s Cardiac Centre, Bratislava, Slovak
Republic; 2Slovak Medical University and National Institute of Cardiovascular
Diseases, Department of Cardiology and Angiology, Bratislava, Slovak Republic;
3Institute of Imaging Diagnosis, Trnava, Slovak Republic

Purpose: Right ventricle (RV) in Eisenmenger syndrome - severe pulmonary ar-
terial hypertension (PAH) due to congenital shunt defects - shows specific fea-
tures compared to other types of PAH. Crucial influence for better patients (pts)
survival is the long-term preservation of RV function. An important role in this
seems to play the shunt location. Aim of this prospective study was to compare
RV chacteristics in pts with pre-trisuspid vs post-tricuspid defects (pre-TD/post-
TD) by echocardiography (ECHO) and magnetic resonance imaging (MRI).
Methods: Analyzed were 43 pts (30F/13M), median age 40.5 years; pre-TD/post-
TD 18/24 pts (44.2/55.8%). ECHO and MRI were performed within 24 hours;
evaluated were RV dilatation, hypertrophy and function. RV measurements by
ECHO: RV diameter (long-agis view, RVd, mm) and RV end-diastolic area (EDA,
cm2), RV wall (RVW, mm), RV mass (g/m2) (by Simpson method), RV function
(fractional area change (FAC, %) and TAPSE (mm); and by MRI: RV end-diastolic
volume (EDV, ml/m2), RV mass (g/m2), RV ejection fraction (EF, %).
Results: Echo: PreTD/post-TD – RVd 44/27mm (P<0.0001), EDA 29/20cm2

(P=0.0067); RVW 8/9,5mm (P=0.04), RV mass 46/56g/m2 (n.s.), RV/LV mass
0.77/0.85 (n.s.); TAPSE 20/24mm (n.s.), FAC 40/55% (P=0.05). RV dilatation was
present in 94.7/41.7% pts (P<0.0001), RV hypertrophy (RVW>5mm) in all and
RV dysfunction (FAC<36% and TAPSE <18mm) in 22/4.7% (P=0.05) pts.
MRI: PreTD/post-TD – RV dilatation (EDV >87ml/m2) in 75/16.7% pts (P=0.009),
RV EDV 123.3/64ml/m2, RV/LV EDV 2.3/0.86 (P=0.0004), RV mass 50/70g/m2,
RV/LV mass 0.72/0.82 (n.s.), RV EF 48/53% (n.s.), RV dysfunction (EF <36%)
found in 16.7/4.2% (P=0.04).
ECHO vs MRI correlation: RV dilatation – RVd vs RV EDV (P<0.0001); RV hyper-
trophy – RV mass vs RV mass (P=0.05), but no correlation with RVW; RV function
– ECHO FAC vs MRI EF (P=0.006), but no correlation with TAPSE.
Conclusions: Our study showed that severe RV hypertrophy was present in both
groups (reaching up to 80% of systemic left ventricular mass), with hypertrophy
slighly more prominent in post-TD. On the contrary in pre-TD group dominant
RV dilatation and more frequent RV systolic dysfunction was present. RV esti-
mation by ECHO and MRI is comparable in patients with RV symmetric dilata-
tion/hypertrophy and global systolic impairment, like it is in Eisenmenger syn-
drome (or in PAH generally). RV assessment by ECHO is therefore feasible for
complex RV evaluation in these patients and in serial follow-up for establishing
possible progressive functional deterioration.

P500 | BEDSIDE
Association of apical longitudinal rotation with right ventricular
performance in patients with pulmonary hypertension: insights into
overestimation of tricuspid annular plane systolic excursion

Y. Motoji, H. Tanaka, Y. Fukuda, H. Sano, K. Ryo, Y. Mochizuki, K. Tatsumi,
K. Matsumoto, N. Emoto, K. Hirata. Kobe University Graduate School of
Medicine, Department of Cardiology, Kobe, Japan

Purpose: Current guidelines recommend the routine use of tricuspid annular
plane systolic excursion (TAPSE) as a simple method for estimating right ventric-
ular (RV) function. However, when ventricular apical longitudinal rotation (apical-
LR) occurs in pulmonary hypertension (PH) patients, it may result in overesti-
mated TAPSE.

Figure 1. Apical-LR strain curve and association

Methods: We studied 105 patients with PH defined as mean pulmonary artery
pressure >25 mmHg at rest measured by right heart cardiac catheterization.
TAPSE was defined as the maximum displacement during systole in the RV-
focused apical 4-chamber view. RV free-wall longitudinal speckle-tracking strain
(RV-free) was calculated by averaging three regional peak systolic strains. The
apical-LR was measured at the peak rotation in the apical region including both
left and right ventricle. The eccentricity index (EI) was defined as the ratio of the
length of two perpendicular minor-axis diameters, one of which bisected and was
perpendicular to the interventricular septum, and was obtained at end-systole (EI-
sys) and end-diastole (EI-dia). Twenty age-, gender- and left ventricular ejection
fraction-matched normal controls were studied for comparison.
Results: The apical-LR in PH patients was significantly lower than that in nor-
mal controls (-3.4±2.7°vs. -1.3±1.9°, p=0.001). Simple linear regression analy-
sis showed that gender, TAPSE, EI-sys, and EI-dia/EI-sys were associated with
apical-LR, but RV-free was not. Multiple regression analysis demonstrated that
gender, EI-dia/EI-sys and TAPSE were independent determinants of apical-LR.
Conclusions: TAPSE may be overestimated in PH patients with clockwise rota-
tion resulting from LV compression. TAPSE should thus be evaluated carefully in
PH patients with marked apical rotation.
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The effect of pulmonary hypertension on right ventricular function in
acute myocardial infarction

D. Aronson, H. Hammerma, K. Shahar, M. Kapeliovich, R. Dragu. Rambam
Health Care Campus, Haifa, Israel

Background: Right ventricular (RV) dysfunction may accompany inferior wall in-
farction and is not uncommon in patients with acute anterior infarction. Pulmonary
hypertension (PH) may exacerbate RV dysfunction (RVD). However, there is no
data on the prognostic implications of both RVD and PH in acute myocardial in-
farction (AMI).
Methods: Echocardiography was performed in 1076 patients with AMI. RV func-
tion was assessed both visually and by measuring the RV fractional area change
(RVFAC). Patents were classified into 4 groups according to the presence or
absence of pulmonary hypertension (pulmonary artery systolic pressure >35
mmHg) and RVD (RVFAC<35%). The primary endpoint was all-cause mortality
with complete follow-up of 3-years.
Results: Patients were classified as normal RV function without PH (n=477), nor-
mal RV and PH (n=436), RVD without PH (n=62), and RVD with PH (n=102). The
Kaplan-Meier plots show that absolute mortality was highest in patients with both
RVD and PH (Figure), with increased mortality predominantly in the first year. In a
multivariable Cox regression model, compared with patients without RVD or PH,
the adjusted HR for mortality were 1.54 [95% CI 1.14-2.12, P=0.005) in patients
normal RV and PH, 1.45 (95% CI 0.72-2.94, P=0.29) in patients with RVD without
PH, and 1.98 (95% CI 1.29-3.04, P=0.002) in patients with both RVD and PH.

KM Plots

Conclusion: The results of the current study suggest that PH adversely affects
the clinical outcome of patients after AMI, especially when RVD is present. The
ability to consider both RVD and PH together is essential for proper identification
of patients at risk.
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Right ventricular diastolic impairment, more than systolic, is common
in Systemic Sclerosis

C. Meune1, J. Avouac2, D. Khanna3, K. Wahbi4, F.X. Goudot1, L. Aissou1,
Y. Allanore2. 1Hospital Avicenne of Bobigny, Cardiology, Bobigny, France;
2Hospital Cochin, Rheumatology A, Paris, France; 3University of California Los
Angeles, Rheumatology A, Los Angeles, United States of America; 4AP-HP -
Hospital Cochin, Department of Cardiology, Paris, France

Background: Cardiac involvement both of intrinsic or secondary origin is a critical
complication favouring mortality in systemic sclerosis (SSc). If left ventricular (LV)
involvement has been a matter of several studies, very scarce data are available
regarding the right ventricle (RV).
Method: We examined LV and RV, systolic and diastolic function, in a large cohort
of 212 consecutive SSc patients seen during a 9 month-period at two institutions
and 50 healthy controls. Echocardiography and tissue-Doppler echocardiography
(TDE) was used to measure systolic mitral annular velocity (SM), lateral annulus
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early diastolic velocity (Ea), tricuspid systolic annular velocity (ST) and tricuspid
annular early diastolic velocity E’T. RV reduced contractility was defined as the
existence of a ST<10 cm/s. RV diastolic dysfunction was defined as impaired
relaxation (tricuspid E/A ratio <0.8), pseudonormal RV filling (tricuspid E/A ratio
of 0.8 to 2.1 together with a tricuspid E/ E’T ratio >6), or restrictive filling in case
of tricuspid E/A ratio >2.1.
Results: When compared to controls, SSc patients had consistently impaired RV
indexes that include reduced RV contractility (p<0.001), right atrial area (p=0.027)
and overall RV diastolic dysfunction identified in 25% of SSc patients as compared
to 0% in the controls (p<0.001). SSc patients also exhibited alterations in LV con-
tractility and diastolic function but with less extent. In multivariate analysis, RV
contractility as expressed by the Tissue Doppler echocardiography ST parameter
was associated with SM (p=0.030), DLCO (p=0.013) whereas RV diastolic im-
pairment was associated with systolic PAP (p=0.015). In the subset of 27 patients
with proven pre-capillary pulmonary hypertension after right heart catheterisa-
tion, it was observed reduced transmitral doppler E/A ratio ratio (p=0.045) and
EA <10cm/s (p=0.029), reduced transtricuspid doppler E/A ratio (p=0.014), in-
creased RV reduced contractility (21,5 versus 4,5%, P=0.03) and a strikingly
higher proportion of RV diastolic impairment (68% versus 29% in SSc free of
PAH, p=0.001).
Conclusion: Our data show that RV is commonly affected in SSc with mainly
impact on diastolic function and that several factors related or not to lung vascular
disease and pulmonary hypertension contribute to such impairment.
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Right ventricular end diastolic wall stress correlates with plasma
B-type natriuretic peptide level in patients with pulmonary
hypertension

N. Ueya, T. Yuasa, H. Chaen, Y. Horizoe, K. Tanaka, K. Takasaki, N. Mizukami,
A. Kisanuki, M. Ohishi. Kagoshima University, Kagoshima, Japan

Background: The level of plasma B-type natriuretic peptide (BNP) is a prognostic
factor of patients with pulmonary hypertension (PH). Recent investigations have
demonstrated that plasma BNP level strongly reflects left ventricular wall stress in
patients with left heart failure. However, the relationship between right ventricular
wall stress and BNP was still unclear. The purpose of this study is to assess the
relationship between plasma BNP level and right ventricular wall stress in patients
with right heart dysfunction due to pulmonary hypertension.
Methods: We enrolled 46 patients with PH. All patients had transthoracic
echocardiographic examinations and pulmonary hemodynamic studies by right
heart catheterization. We calculated right ventricular (RV) wall stress as the fol-
lowing formula: wall stress =1.35*r*p/4*λ(1+λ/r); {r= RV basal dimension in apical
4 chamber view, p= RV pressure, λ= thickness of RV free wall}, and compared
RV wall stress and plasma BNP level.
Results: Plasma BNP level correlated with RV end diastolic wall stress signifi-
cantly (p<0.0001, r=0.85), although it didn’t correlate with mean pulmonary artery
pressure, pulmonary vessel resistance and cardiac out put. Multivariate analysis
showed that RV end diastolic wall stress was the independent parameter influ-
encing BNP (P<0.0001).

Conclusions: Our study showed that the elevation of plasma BNP level reflects
increasing of right ventricular end diastolic wall stress in patients with pulmonary
hypertension.

P504 | BEDSIDE
Acute changes in right ventricular synchrony and function post
inhaled iloprost in pulmonary artery hypertension patients:
a myocardial deformation imaging study

L. Gabrielli, R. Saavedra, S. Cordova, S. Llevaneras, P. Sepulveda, P. Castro.
Pontifical Catholic University of Chile, Cardiovascular Disease Division, Santiago,
Chile

Introduction: Inhaled prostanoids have demonstrated an improvement in clini-
cal outcomes in pulmonary artery hypertension (PAH) patients. Right ventricular
(RV) function is an important prognostic factor. The objective was to evaluate RV
function and dyssynchrony indexes using myocardial deformation imaging post
Iloprost inhalation.
Methods: Fifteen idipathic PAH patiens with no prostanoid use were included.
In all patients an echocardiographic study using strain analysis derived from
speckle tracking, at baseline and 30 minute post Iloprost inhalation were per-
formed. RV peak systolic strain dyssynchrony (PSSD) index was calculated using

a RV six segments model from four chambers view (standard deviation of the
times from QRS beginning to peak systolic strain of the six segments). Interven-
tricular dyssynchrony (IVD) were measured (difference in times, between QRS
beginning to ejection phase of RV and left ventricle). Paired T-test was used.
Results: 73% were female, 44±8years and baseline six-minute walking test was
430±35mts. Echocardiographic studies are shown in Table 1.
Table 1

Basal (n=10) Post iloprost (n=10) p value

Heart rate (bpm) 67±3.1 65±1.7 0.26
SAP (mmHg) 117±12 111±7 0.29
DAP (mmHg) 67±9 65±8 0.40
PSAP (mmHg) 82±18 70±12 0.04
PVR (Wood Units) 3.9±0.5 2.3±0.6 < 0.01
IVD index (msec) 16.2±3.5 7.0±2.7 0.02
RV PSSD index (msec) 53±20 28±16 0.01
RV fractional area change (%) 35±14 53±18 0.02
RV output (lts/min) 4.48±1.04 6.04±1.01 0.04
RV GLS (%) 13.8±3.1 17.0±3.6 0.04

Abbreviations: SAP, systolic arterial pressure; DAP, diastolic arterial pressure; PSAP, pulmonary
systolic arterial pressure; PVR, pulmonary vascular resistance; IVD, interventricular dyssyn-
chrony; RV PSSD, right ventricular peak systolic strain dyssynchrony; GLS, global longitudinal
strain.

Conclusions: Iloprost inhalation induces an acute reduction in RV PSSD and IVD
indexes. This resynchronization response is related to a better RV performance
and to a reduction in PVR.The magnitude of this behaviour and its impact in
clinical outcomes must be studied in larger cohorts.

P505 | BEDSIDE
Role of right ventricle and pulmonary hypertension on determining
delta vo2/delta work rate flattening: insights from cardiopulmonary
exercise test combined with exercise echocardiography

F. Bandera1, G. Generati1, M. Pellegrino1, V. Donghi1, E. Alfonzetti1, S. Villani2,
M. Gaeta2, M. Guazzi1. 1IRCCS, Policlinico San Donato, Heart Failure Unit, San
Donato Milanese, Italy; 2University of Pavia, Unit of Biostatistics and Clinical
Epidemiology, Pavia, Italy

Background: Several cardiovascular diseases are characterized by an impaired
O2 kinetic during exercise. The lack of a linear increase of �VO2/�Work Rate
(WR) relation, as assessed by expired gas analysis, is considered an indicator
of abnormal cardiovascular efficiency. We aimed at describing the frequency of
�VO2/�WR flattening in a symptomatic population of cardiac patients, charac-
terizing its functional profile and testing the hypothesis that dynamic pulmonary
hypertension and right ventricular contractile reserve play a major role.
Methods and results: We studied 136 patients, with different cardiovascu-
lar diseases, referred for dyspnoea during effort. Cardiopulmonary exercise test
(CPET) combined with simultaneous exercise-echocardiography were performed
using a symptom-limited protocol. �VO2/�WR flattening was observed in 36 pa-
tients (Group A, 26.5% of population) and was associated with a globally worse
functional profile (reduced peak VO2, anaerobic threshold 11.4±3.3 vs 13.8±4.4
mL/kg/min, O2 pulse 8.2±2.3 vs 10.9±3.1 mL/beata, impaired VE/VCO2). At
univariate analysis, exercise EF, exercise mitral regurgitation, rest and exercise
TAPSE, exercise systolic pulmonary artery pressure (SPAP) and exercise cardiac
output (7.7±2 vs 9.0±2.8 L/min) were all significantly (p<0.05) impaired in Group
A. The multivariate analysis identified exercise SPAP (OR 1.06; CI 1.01–1.11;
p=0.011) and exercise TAPSE (OR 0.88; CI 0.8–0.97; p=0.013) as main cardiac
determinants of �VO2/�WR flattening.

Table 1

Flattening No flattening Univariate P value Multivariate P value
Rest Peak Rest Peak Rest Peak Peak

Peak VO2,
mL/kg/min – 13.4±3.9 – 18±6.6 – <0.0001 –

VE/VCO2 – 33.2±8 – 29.8±6.8 – 0.02 –
LV EF, % 47±14 47±17 52±16 55±17 0.12 0.03 NS
Mitral regurgitation

≥3/4+, % 14 39 14 20 0.9 0.025 0.013
TAPSE, mm 20±5 22±5 22±5 25±6 0.05 0.0029 0.011
SPAP, mmHg 37±17 61±19 33±14 51±18 0.22 0.0009 0.013

Conclusion: In patients symptomatic for dyspnea, the occurrence of�VO2/�WR
flattening reflects a significantly impaired functional phenotype whose main car-
diac determinants are the impaired SPAP response and the reduced peak RV
longitudinal systolic function.

P506 | BENCH
LR11 gene deletion prevents pulmonary hypertension and vascular
remodeling under hypoxia condition

L.J. Jiang, H. Konishi, H.D. Daida. Juntendo University, Department of
Cardiology, Tokyo, Japan

Introduction: Pathological feature of pulmonary hypertension is increased in me-
dial thickening of pulmonary artery due to hypertrophy and hyperplasia of pul-
monary artery smooth muscle cells (VSMCs). LR11 as a member of LDL receptor
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family is highly expressed in intimal VSMCs of atherosclerosis. However the role
of LR11 gene regulation in pulmonary hypertension has not explored.
Objective: To determine the role of LR11 deletion in pulmonary vascular remod-
eling under hypoxic condition.
Methods and results: Ten weeks old of LR11−/−(KO) and C57Bl/6 mice (WT)
were placed in 10% hypoxic chamber. Two weeks after exposure of 10% hypoxia
LR11−/− showed significantly lower (28±2.3mmHg) in RVSP compare to control
(33±2.0mmHg) respectively (p<0.001). Specific staining for elastic fiber (EVG)
and evaluation of medial wall thickness of pulmonary arterioles showed signifi-
cantly less in LR11−/− (3.7±0.53%) compare to control (5.7±0.40%; p<0.001).
Western blot analysis shows that LR11 expression is increased in lung of WT
mice with hypoxia compared with normoxia.
Conclusion: This study demonstrated that deletion of the LR11 gene has pre-
vented the development of pulmonary hypertension and vascular remodeling un-
der hypoxic condition. This finding revealed a novel regulation of LR11 signaling
in vascular remodeling.

P507 | BENCH
Parenteral treprostinil upregulates fibrocyte BMPRII expression in
pulmonary hypertension patients

T. Hofbauer, A. Mangold, T. Scherz, R. Sadushi-Kolici, I.M. Lang. Medical
University of Vienna, Cardiology, Vienna, Austria

Introduction: Pulmonary hypertension (PH) is characterized by remodeling of
pulmonary resistance vessels with fibrosis and thrombosis, eventually causing
right heart failure. Fibrocytes are progenitor cells derived from monocytes and
have been implicated in wound repair, atherosclerosis and fibrotic diseases. Cir-
culating fibrocytes have been found to be increased in children and young adults
with PH. Prostacyclin analogues, e.g. treprostinil, an established treatment for
PH, were shown to inhibit adhesion and differentiation of fibrocytes in a murine
model. We aimed to investigate fibrocytes in PH patients treated with treprostinil.
Methods: Peripheral blood samples from PH patients (n=9, female=66.6%,
age=70±10.7y) were obtained at baseline, one week and one month after initia-
tion of treatment with treprostinil. Flow cytometry was employed to characterize
circulating fibrocytes based on the expression of CD45, CD34, Collagen I, CD11b
and BMPRII.
Results: Treprostinil significantly increased BMPRII expression on fibrocytes
(baseline mean fluorescence intensity (MFI) = 26495±18861, one month MFI =
55988±34727, p=0.05). Total numbers of fibrocytes were decreased (baseline =
0.27±0.16‰ of CD45+ cells, one month = 0.13±0.03‰ of CD45+ cells, p=0.004),
and also CD34 expression (baseline 44701±36124. one month 20173±12074,
p=0.033).
Conclusions: The restoration of the BMPRII pathway may normalize a pro-
inflammatory state and thus inhibit recruitment of fibrocytes to the circulation.

P508 | BENCH
Angiotensin II, angiotensin 1-7, and angiotensin converting enzyme 2
in patients with pulmonary arterial hypertension

J. Sandoval-Zarate1, L. Del Valle-Mondragon2, R. Olmedo-Ocampo3, T. Pulido-
Zamudio3, E. Dominguez-Cano3, G. Pastelin-Hernandez2. 1National Institute
of Cardiology Ignacio Chavez, Clinical Research Department, Mexico City,
2National Institute of Cardiology Ignacio Chavez, Pharmacology Department,
Mexico City, 3National Institute of Cardiology Ignacio Chavez, Cardiopulmonary
Department, Mexico City, Mexico

Background: Pulmonary arterial hypertension (PAH) is a chronic and lethal dis-
ease that has no cure. The angiotensin converting enzyme type 2 (ACE2) has
being recently described as a protein that converts Angiotensin II into Angiotensin
1-7 (AT 1-7). In vitro and in animal models of PAH, ACE2 and AT 1-7 have shown
to have vasodilating, anti-proliferative, anti-fibrotic and anti-hypertrophy proper-
ties. We therefore sought to assess this mechanism in humans with PAH.
Methods: We studied ten patients with established diagnosis of PAH who were
naïve for PAH-specific drug therapy and were not receiving ACE inhibitors or AT
receptor blockers. Twenty four healthy blood donors paired for sex an age served
as controls. During right heart catheterization in PAH patients, a blood sample was
obtained from the pulmonary artery and also from a peripheral vein. In control
patients we only obtained a blood sample from peripheral vein. Blood samples
were processed; AT 1-7 and AT II were measured by zone capillar electrophoresis
and ACE2 was measured by ELISA. ACE2 activity was determined by enzymatic
activity method.
Results: Patients (age 29±5 yrs.) had severe PAH (mean PAP: 57±15 mmHg),
normal PCWP, and a cardiac index of 2.89±0.91L/min/m2. The NYHA/WHO func-
tional class was 2.5±0.9 and the 6-min walk distance was 314±67m. Compared
to controls, patients with PAH had a significant increase in ATII levels (1.190±0.59
vs. 0.119±0.045pmoles/ml; p<0.001) and also a significant decrease in AT 1-7
(0.652±0.66 vs. 3.214±1.12 pmoles/ml; p<0.001). ACE2 levels were increased
(13.16±3.68 vs. 2.94±2.22 ng/ml; p<0.001), but ACE2 activity was significantly
decreased (2.28±0.66 vs. 4.80±1.65 nmoles/ml; p<0.001) in PAH patients. We
found no difference between pulmonary and peripheral vein blood values.
Conclusions: In PAH patients there are significant abnormalities in the ATII-
ACE2-AT1-7 axis. These abnormalities may play a significant role in the patho-
genesis of the disease, and might be therapeutically manipulated.

PULMONARY HYPERTENSION AND THE RIGHT
VENTRICLE
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Pericardial effusion predict mortality in patients with chronic
obstructive pulmonary disease

C.Y. Karabay1, G. Gol1, A. Kalayci2, A. Kilicgedik2, M. Ciftci1, H. Gunen1.
1Sureyyapasa Chest&Chest Surgery Hospital, Cardiology, Istanbul, Turkey;
2Kartal Kosuyolu Heart Education and Research Hospital, Department of
Cardiology, Istanbul, Turkey

Background: Chronic obstructive pulmonary disease (COPD) is an increasingly
important reason of morbidity and mortality worldwide. Pericardial effusion (PE)
is a current issue proven to be a mortality predictor especially in pulmonary arte-
rial hypertension. Disturbed lymphatic drainage due to elevated right ventricular
pressures is blamed for PE. In this study we aimed to evaluate the prognostic
value of PE in COPD.
Method: The study cohort consisted of 488 COPD patients. Mean follow-up time
was 12 months (IQR: 9-13 months). 37 patients (%7.5) had PE. The clinical,
spirometric and echocardiographic data were compared between patients with
PE group (n=37) and patients without PE group (n=451).
Results: Right ventricular functions were more depressed and pulmonary arterial
pressure was more elevated in patient with PE group. Also, Kaplan-Meier survival
curve analysis showed that at one year follow up mortality was higher in patients
with PE group (long-Rank p value: 0.009). Age, male gender, presence of PE and
oxygen usage were independent predictors of mortality on multivariate analysis.

Kaplan-Meier survival curve

Conclusion: Presence of PE predicted mortality in COPD patients at one year
follow up.

P511 | BEDSIDE
Fischer ratio as a predictor for severity and adverse cardiac events in
pulmonary hypertension

R. Yanagisawa1, M. Kataoka1, T. Inami1, T. Kawakami2, M. Yamakado3,
K. Fukuda2, H. Yoshino1, M. Sano2, T. Satoh1. 1Kyorin University, School of
Medicine, Tokyo, Japan; 2Keio University School of Medicine, Department of
Cardiology, Tokyo, Japan; 3Mitsui Memorial Hospital, Center for Multiphasic
Health Testing & Services, Tokyo, Japan

Purpose: Plasma amino acid concentrations (aminograms) show distinct pat-
terns under various pathological conditions. But, the pattern of plasma amino-
grams in patients with pulmonary hypertension (PH) has not been elucidated.
We sought to examine whether aminograms could have ability to predict clinical
severity and adverse cardiac events in PH patients.
Methods: Fasting plasma aminograms of 140 consecutive patients with pul-
monary hypertension were measured. Their plasma amino acid levels were com-
pared with those of the age- and gender-matched healthy control subjects.
Results: Aminograms revealed that the plasma concentrations of many amino
acids were significantly different between patients with pulmonary hypertension
and healthy control subjects. Fischer ratio (branched-chain amino acids/aromatic
amino acids) was focused as an integrated parameter. In all enrolled patients,
Fischer ratio was negatively correlated with New York Heart Association func-
tional class (p<0.001), plasma B-type natriuretic peptide (p<0.001), pulmonary
vascular resistance (p=0.002), and positively correlated with venous oxygen sat-
uration (p=0.002) and 6-minute walk distance (p=0.016). Time-course changes in
Fischer ratio and those in cardiac output were significantly correlated (p=0.024).
Kaplan-Meier curves according to adverse cardiac events demonstrated that pa-
tients with low Fischer ratio had significantly more adverse cardiac events than
did those with high Fischer ratio (log-rank test, p=0.002).
Conclusions: Aminograms changed in patients with pulmonary hypertension,
and Fischer ratio decreases in proportion to the clinical severity of PH and asso-
ciates with adverse cardiac events in patients with pulmonary hypertension.
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Characterization of patients with borderline pulmonary hypertension

M. Gerges, C. Gerges, M.B. Lang, I.M. Lang. Medical University of Vienna,
Department of Internal Medicine II, Division of Cardiology, Vienna, Austria

Purpose: According to the current guidelines for pulmonary hypertension (PH)
normal mean pulmonary artery pressure (mPAP) at rest is defined by 14±3
mmHg, with an upper limit of normal of 20 mmHg. Pulmonary hypertension is de-
fined by a mPAP ≥25 mmHg.The significance of mPAP between 21 and 24mmHg
is unclear. We sought to characterise patients presenting with “borderline” PH.
Methods: 4363 patients undergoing right heart catheterization (RHC) between
1996 and 2006 were analyzed. 393 data sets were from patients with “borderline”
PH. Of those 22 underwent follow-up RHC.
Results: Etiologies and most frequent comorbidities of patients with “borderline”
PH are shown in Table 1. Connective tissue disease was present in only 0.5%.
PH was observed in 9 patients of 22 reassessed patients with previous “border-
line” hemodynamics at rest. Pre-capillary pulmonary hypertension occurred in 3
patients and 6 had post-capillary hemodynamics.

Table 1. Etiologic characteristics

“Borderline” PH mPAP 21–24mmHg (n=393)

NYHA/WHO functional class – no. (%): I; II; III; IV 156 (39.7); 184 (46.8); 34 (8.6); 19 (4.8)
Coronary artery disease – no. (%) 163 (41.5)
Arterial hypertension – no. (%) 183 (46.3)
Atrial fibrillation – no. (%) 116 (29.5)
Systolic dysfunction – no. (%) 136 (34.6)
Diastolic dysfunction – no. (%) 148 (37.6)
Aortic stenosis – no. (%) 111 (28.2)
Aortic regurgitation – no. (%) 34 (8.7)
Mitral stenosis – no. (%) 38 (9.7)
Mitral regurgitation – no. (%) 101 (25.7)
Chronic obstructive pulmonary disease – no. (%) 55 (14)
Interstitial lung disease – no. (%) 7 (1.8)
Connective tissue disease – no. (%) 2 (0.5)
Congenital heart disease – no. (%) 53 (13.5)
Metabolic disorders: thyroid disorders – no. (%) 42 (10.7)

Conclusion: The data demonstrate that a significant proportion of reassessed
patients with “borderline” PH develop “manifest” PH. Valvular heart disease and
left heart disease occurred in the majority of patients with “borderline” PH.

P513 | BEDSIDE
Different pulmonary arterial remodeling in chronic obstructive
pulmonary disease and diffuse parenchymal lung disease awaiting
lung transplantation

E. Domingo1, J. Grignola Rial2, G. Zavala1, M. Lopez Messeguer3,
C. Berastegui3, A. Roman3. 1University Hospital Vall d’Hebron, Cardiology,
Barcelona, Spain; 2Hospital de Clínicas, Facultad de Medicina, Universidad
de la República, Montevideo, Uruguay; 3University Hospital Vall d’Hebron,
Pneumology, Barcelona, Spain

Purpose: Pulmonary vasculopathy is common in chronic obstructive pulmonary
disease (COPD) and diffuse parenchymal lung disease (DPLD) patients awaiting
lung transplantation (LTx). However, the pathogenesis of pulmonary hyperten-
sion (PH) is likely to be different in both chronic lung diseases. We compared
pulmonary vasculopathy in advanced COPD and DPLD candidates for LTx.
Methods: We studied 116 patients (p), 106 pre-LTx, NYHA 3-4, 41 COPD
(59.5±3 years, 9 females), 65 DPLD (60±7 years, 19 females), and 10 healthy
controls (51±1.8 years, 6 females). All patients were submitted to left and
right heart catheterization, and intravascular ultrasound (IVUS) in medium sized
pulmonary arteries (PAs). We assessed the mean pulmonary artery pressure
(mPAP), pulmonary capillary wedge pressure (PCWP), aortic pressure, cardiac
index (CI), pulmonary vascular resistance (PVR), local pulmonary arterial elas-
tic modulus (EM: diastolic lumen area x pulse pressure/(systolic-diastolic lumen
area)) and relative wall fibrosis (%Fib: area of Fib/PA cross sectional area × 100).
Results: 16% of p had PCWP ≥15 mmHg and were not analyzed. PA EM and
%Fib were increased even in non-PH p. DPLD p showed a significant higher EM
and lower %Fib than COPD p (p<0.05). In COPD, both EM (r=0.75) and %Fib
(r=0.6) significantly increased together with the worsening mPAP. By contrast, in
DPLD only EM worsens with increasing mPAP (r=0.4).

Table 1

Chronic obstructive pulmonary Diffuse parenchymal lung Control
disease disease (n=10)

Severe PH PH Non-PH Severe PH PH Non-PH
(n=4) (n=11) (n=16) (n=7) (n=18) (n=33)

mPAP, mm Hg 41±3*§# 28±2*§ 21±3* 44.8±15*§# 29±3*§ 20±3* 15±10
CI, l/min/m2 2.3±0.7 2.8±0.6 2.3±0.5 2.6±0.4 2.5±0.6 2.3±0.7 2.6±0.1
PVR, Wood units 6.3±2.6*§# 3.5±1.4 2.9±1.1 8.9±5.0*§ 4.7±1.5* 2.9±1.5* 3.0±0.6
EM, mm Hg 108±19*# 61±29* 51±18* 140±59*# 108±51* 90±41* 21±6
%Fib 27.6±2.0*# 24.6±8.5* 19.8±6.6* 14.5±8.6* 15.4±6.4* 18.0±7.1* 1.4±1.3
Non-PH: PAPm <25 mm Hg; PH: mPAP ≥25 mm Hg; severe PH: mPAP ≥35 mm Hg or mPAP
≥25 mm Hg with low CI (<2.0 l/min/m2). *p<0.05 vs. Control; §p<0.05 vs. PH; #p<0.05 vs.
Non-PH.

Conclusions: COPD and DPLD showed different anatomical (%Fib) and func-

tional (EM) pulmonary vasculopathy beyond the presence of PH. This findings
support different pathogenic pathways of PH in both chronic lung diseases and
would state the potential use of PAH-approved drugs as a bridge to LTx.

P514 | BEDSIDE
Pulmonary artery compliance assessed by wave intensity analysis and
its impact on the right ventricle in patients with or without pulmonary
hypertension. First in humans

K. Wustmann1, J.E. Davies2, F. Borgia3, M. Prapa3, W. Li3, P. Kilner3,
K. Dimopoulos3, M. Gatzoulis3. 1Bern University Hospital, Bern, Switzerland;
2Imperial College London, International Centre for Circulatory Health, London,
United Kingdom; 3Royal Brompton Hospital, London, United Kingdom

Purpose: Wave intensity analysis (WIA) is a method to assess the speed and
energy of forward- and backward-travelling flow and pressure waveforms. It has
been used in the systemic and coronary circulation, but never previously in the
pulmonary arteries (PA). We aimed to apply WIA in the pulmonary circulation
in order to assess compliance of the central PA in patients (pts) with or without
pulmonary hypertension (PAH).
Method: 23 pts underwent a diagnostic heart cath and cardiac magnetic reso-
nance scan (21 pts). After assessment of “conventional” hemodynamic parame-
ters, high-resolution blood pressure and Doppler flow velocity tracings were simul-
taneously obtained in the main PA (MPA) via a sensor-tipped guide wire (Com-
bowire, Volcano Corp.). Forward- and backward-travelling waves were separated
by WIA and wave speed and reservoir pressure (a measure of Windkessel func-
tion) were calculated. We studied the influence of WIA derived MPA compliance
parameters on right ventricular (RV) function by CMR.
Results: 17 pts with PAH (meanPAP 48±14mmHg, PVR 10±5WU) and 6 con-
trols (meanPAP 18±5mmHg, PVR 1.5±0.4WU, p<0.0001 for all) were included.
Wave speed in the MPA was increased in PAH compared to controls (9.5±6.4
vs. 2.2±0.4 m/s, p=0.0008), unrelated to heart rate (p=0.4). Reservoir pressure
integral reflecting Windkessel function in the MPA was high in PAH compared
to controls (1.03x106±0.34x106 vs. 0.46x106±0.17x106 Pa/s p=0.0008). Close
relationships were found between WIA derived compliance parameters to mean-
PAP, PVR, indexed RVmass and RVEF (Table).

Wave speed, m/s P integral reservoir, Pa/s

meanPAP, mmHg P<0.0001, r=0.75 P<0.0001, r=0.72
PVR, Wood units P<0.0001, r=0.87 P=0.005, r=0.56
RVEDVi, ml/m2 P=0.07, r=0.40 P=0.004, r=0.61
RVmass indexed, g/m2 P<0.0001, r=0.86 P=0.002, r=0.63
RVEF, % P<0.0001, r= −0.87 P=0.006, r= −0.58

Conclusion: Assessment of pressure and flow velocity-derived waves by WIA in
the pulmonary circulation is feasible. Higher wave speed and pulmonary reservoir
pressure (Windkessel function) reflect increased arterial stiffness in patients with
PAH. This likely contributes to RV remodelling. Both parameters may serve as
additional outcome measures in the management of PAH.

P515 | BEDSIDE
A high intrapulmonary shunt ratio exacerbates exercise tolerance in
patients with pulmonary hypertension

M. Takei1, Y. Tamura1, T. Yamamoto1, M. Kimura1, T. Kawakami1, M. Sano1,
T. Satoh2, K. Fukuda1. 1Keio University School of Medicine, Cardiology, Tokyo,
Japan; 2Kyorin university school of medicine, department of cardiology, tokyo,
Japan

Purpose: Intrapulmonary collateral vessels do not contribute to oxygenation in
the lung; however, they often develop in patients with pulmonary hypertension
(PH). While these vessels reduce pulmonary arterial pressure, they also bring im-
paired oxygenation. Little is known about the association between intrapulmonary
shunt and exercise tolerance in PH patients, thus we investigated whether in-
creased intrapulmonary shunt is preferable to exercise tolerance in PH patients.
Methods: We analyzed subjects from a single center who underwent right heart
catheterization (RHC) and a 6-minute walk test (6MWT) within 2 days as the
first PH diagnosis from Jan 2007 to Dec 2013. Patients with an unrepaired in-
tracardiac shunt, pulmonary capillary wedge pressure �15 mmHg, or PH asso-
ciated with the lung disease were excluded. Intrapulmonary shunt ratio (Qs/Qt)
was calculated according to the equation in the figure below, with blood samples
obtained during the RHC. Patients were divided into two groups based on the

Figure 1

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/35/suppl_1/1/541954 by guest on 10 April 2024



84 Pulmonary hypertension and the right ventricle

median Qs/Qt: high Qs/Qt and low Qs/Qt groups. Decreased exercise tolerance
(DET) was defined as 6MWT �300 m.
Results: Of the 101 patients included in this study, 41 were classified as having
DET and showed a significantly higher Qs/Qt than patients without DET (22.3%
vs. 18.1%, P=0.032; Student’s t-test). Logistic regression analysis identified high
Qs/Qt as a significant predictor of DET (OR = 4.07, 95%CI 1.25-13.29, P=0.020)
after adjustments for known predictors of prognosis in PH patients: age, mRAP,
plasma BNP concentration, and cardiac index. The high Qs/Qt group contained
more CTEPH patients than the low Qs/Qt group (16% vs. 49%, P<0.001; Pear-
son’s χ2 test).
Conclusions: Increased Qs/Qt was associated with DET in PH patients, with
CTEPH patients tending to have higher Qs/Qt values.

P516 | BEDSIDE
Pulmonary wave intensity analysis correlates with main pulmonary
artery distensibility in patients with or without pulmonary
hypertension

K. Wustmann1, J.E. Davies2, F. Borgia3, W. Li3, P. Kilner3, K. Dimopoulos3,
M. Gatzoulis3. 1Bern University Hospital, Bern, Switzerland; 2Imperial College
London, International Centre for Circulatory Health, London, United Kingdom;
3Royal Brompton Hospital, London, United Kingdom

Aim: Wave intensity analysis (WIA) is a method to quantify pressure and flow
waveforms into forward and backward waves. For the first time, we applied WIA in
the pulmonary circulation in order to assess compliance of the central pulmonary
arteries (PA) in patients (pts) with or without pulmonary hypertension (PAH). We
aimed to compare arterial stiffness derived from WIA with PA distensibility by
cardiac magnetic resonance (CMR).
Methods: In 21 pts with suspected PAH, a diagnostic heart cath and CMR were
performed. A cine cross sectional scan of the main PA (MPA) was recorded.
Distensibility was analyzed as (max systolic area-min diastolic area)/diastolic
area/(systolic-diastolic pressure). Besides “conventional” hemodynamic param-
eters, pressure and Doppler flow velocity tracings were simultaneously obtained
via a sensor-tipped guide wire (Combowire). Forward- and backward-travelling
waves were separated by WIA and arterial wave speed and reservoir pressure
(=Windkessel function) calculated.
Results: 15 pts with PAH (meanPAP 48±14mmHg, PVR 10±5WU) and 6 con-
trols (meanPAP 18±5mmHg, PVR 1.5±0.3WU, all p<0.0001) were included.
Overall, forward and backward wave speed was increased in the MPA in PAH
vs. controls (p=0.0008). Reservoir pressure in the MPA was increased in PAH
vs. controls (p=0.0008). MPA distension and distensibility were impaired in PAH
(Table). The significant correlation between wave speed and MPA distensibility
(r=0.93; p<0.0001) supports a close relationship between the vessel stiffness pa-
rameters obtained using these two methods. A strong relationship was also found
between reservoir pressure and MPA distensibility assessed by CMR (r=0.58;
p=0.006).

PAH group Controls P value

MPA distension, no unit 0.18±0.11 0.46±0.11 <0.0001
MPA distensibility, 1/mmHg 0.004±0.004 0.028±0.012 <0.0001
Wave speed, m/s 9.5±6.4 2.2±0.4 0.0008
Reservoir pressure integral, Pa/s 1.03x106±0.34x106 0.46x106±0.17x106 0.0008

Conclusions: WIA in the pulmonary circulation is feasible. Hemodynamically de-
rived increases in arterial wave speed and pulmonary reservoir pressure (Wind-
kessel function), reflecting increased vessel stiffness in PAH, are strongly related
to MPA distensibility assessed by CMR. These parameters may pose useful in
the diagnosis and treatment of PAH.

P517 | BEDSIDE
Right ventricular function in adult survivors of childhood cancer

J. Christiansen1, R. Massey1, H. Dalen2, E. Ruud3, C.E. Kiserud4, S.D. Fossaa4,
S. Aakhus1. 1Oslo University Hospital, Dept. of Cardiology, Oslo, 2Norwegian
University of Science and Technology, Dept. of Circulation and Medical Imaging,
Trondheim, 3Oslo University Hospital, Dept. of Pediatric Medicine, Oslo, 4Oslo
University Hospital, National Resource Center for Late Effects after Cancer
Treatment, Oslo, Norway

Purpose: Right ventricular (RV) function is strongly associated with prognosis in
several cardiac conditions, but data on RV function in childhood cancer survivors
(CCS) are very limited.
Methods: Echocardiograms were obtained by a high-end digital scanner (Vivid
7 or E9, GE). RV function was evaluated measuring tricuspid lateral annular sys-
tolic velocity (s’) using pulsed tissue Doppler. Logistic regression analyses with
RV systolic dysfunction (s’ <10 cm/s) as dependent variable, and gender, age at
exam, cancer diagnosis, previous treatment exposure (anthracyclines, cyclophos-
phamide, iv methotrexate, mediastinal radiotherapy, spinal radiotherapy), left ven-
tricular (LV) function and valvular function as covariates, were performed. CCS
were compared 1:1 to healthy, matched controls.
Results: In this cross-sectional study, 235 CCS were examined mean 22±8 years
after diagnosis, which was Hodgkin’s lymphoma in 56, non-Hodgkin lymphoma in
43 and acute lymphoblastic leukemia in 136 of the survivors. Mean age at exam

was 31±8 years. CCS had lower s’ than controls (12.2±2.0 vs. 13.1±1.8 cm/s,
p<0.001). RV systolic dysfunction was found in 8% of CCS and 2% of controls
(p=0.004). In multivariate analysis, RV systolic dysfunction was correlated with LV
systolic dysfunction (odds ratio (OR) 3.3, 95% confidence interval (CI) 1.1-10.6,
p=0.041), and trended to be correlated with LV diastolic dysfunction (OR 3.0,
95% CI 1.0-9.6, p=0.064). Neither age, gender, diagnosis nor previous treatment
exposure were correlated with RV systolic dysfunction.
Conclusion: Long-term CCS have impaired RV systolic function compared to
healthy controls. Exploratory analyses indicate an association between RV and
LV dysfunction, but not between RV dysfunction and previous anti-cancer treat-
ment. Prospective studies are needed to determine the prognostic value of RV
dysfunction in CCS.

P518 | BEDSIDE
Right ventricular transverse strain is an independent predictor of
mortality in pulmonary hypertension

P. Moceri1, P. Bouvier1, P. Cerboni1, O. Chiche1, K. Dimopoulos2, R. Saady1,
P. Gibelin1, M. Gatzoulis2, W. Li2, E. Ferrari1. 1University Hospital of Nice
- Hospital Pasteur, Nice, France; 2Royal Brompton Hospital, London, United
Kingdom

Background: Survival in pulmonary hypertension (PH) is related to right ventric-
ular (RV) function. TAPSE is routinely used to assess RV function, however, it only
represents RV longitudinal regional function. Thus, we wanted to investigate the
role of longitudinal and transverse RV function using speckle-tracking imaging in
PH patients.
Methods and results: We performed a prospective longitudinal bi-centric co-
hort study. We recruited 113 consecutive adult PH patients (mean age 52.8±20
years) seen in the echocardiography department. Clinical assessment, BNP and
echocardiography were realised at the time of inclusion and then follow-up visits
were performed on a regular basis. Our population was composed by patients
with group 1 PH (69.2%; idiopathic PAH 16.8%; congenital heart disease (CHD)-
PAH 35.4%), group 3 (18.5%), group 4 (9.7%) and group 5 (2.6%). On inclusion,
73 patients (64.8%) were in functional class III or higher and 75 (66.4%) were on
advanced therapies. Mean RV peak longitudinal strain was -15.8±8%, mean RV
transverse peak strain was 20±16%. Over a median follow-up of 16.6months, 20
patients died. TAPSE and peak longitudinal strain were not predictor of death on
univariate analysis, whereas peak transverse strain, right atrial area, age, BNP
and CHD were. Peak transverse strain (HR 0.92 [0.87-0.98]) and CHD (HR 0.17
[0.05-0.6]) were the strongest predictors of mortality on multivariate analysis in-
cluding age, NYHA class, BNP and advanced therapies. CHD-PAH and peak
transverse strain were strongly related (p=0.003).

Transverse strain – Kaplan Meier curve.

Conclusion: Peak transverse strain is a strong independent predictor of mortality
in our population of PH patients and could explain the improved survival of CHD-
PAH patients, probably because of preservation of the RV fetal phenotype.

P519 | BEDSIDE
Impaired RV systolic function in lymphoma survivors after
radiotherapy

K. Murbraech1, K. Smeland2, J.H. Loge2, H. Holte2, C.E. Kiserud2, S. Aakhus1.
1University of Oslo, Rikshospitalet University Hospital, Department of Cardiology,
Oslo, Norway; 2Norwegian Radium Hospital, Oslo, Norway

Purpose: Lymphoma survivors (LS) have increased cardiovascular disease bur-
den, because of cardiotoxic treatment, in particular anthracyclines (AC) and ra-
diotherapy (RT) involving the heart. Our aim in the present study was to assess
RV systolic function after RT in this patient group.
Methods: All LS treated with high dose chemotherapy with autologous stem cell
transplantation (HDT) in Norway in the period 1987–2008, aged ≥18yr at time
of HDT were invited to a medical examination including echocardiography. This
report includes 186 LS (66% men) examined at our universitary hospital. All had
received AC and 78 had additional radiotherapy involving the heart. Patients were
categorized into three groups according to treatment: AC (n=108, age 58yr ±
12yr, 11yr ± 5yr since primary treatment), AC-MRT (mediastinal radiotherapy,
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median dose 31Gy, range 19-41Gy, n=39, age 47yr ± 12yr, 14yr ± 6yr since
primary treatment) and AC-TBI (total body irradiation, 13 Gy, n=39, age 56yr ±
10yr, 22yr ± 3yr since primary treatment). Conventional echocardiograms were
obtained by Vivid 7 or E9 (GE Vingmed, Norway). RV global longitudinal strain
(GLS, six segments) and RV-free wall GLS (three segments) by two-dimensional
speckle tracking, and fractional area change (FAC) of the RV were all measured
from the apical four chamber view. Analysis for differences between groups ac-
cording to treatment were done by One-Way ANOVA.
Results: RV systolic function was significantly impaired in LS receiving AC + RT
involving the heart compared with LS treated with AC, as judged by most param-
eters of RV systolic function (table 1). The treatmentgroups had comparable body
mass index, p=0.96.

Table 1

Variable MRT-AC (n=39) TBI-AC (n=39) AC (n=108) p

FAC (%) 41±5 43±5 45±5 <0.0001
RV GLS (%) −21.3±3.5 −21.2±3.3 −23.1±3.0 0.001
RV Free Wall GLS (%) −25.5±4.0 −26.3±4.3 −27.6±3.8 0.02
TAPSE (mm) 22±5 22±4 24±4 0.05
s’RV (cm/s) 11.5±2.8 12.3±2.6 12.9±2.8 0.03
TRP (mmHg) 21±7 22±12 22±7 N

Conclusion: RV systolic function is impaired when RT involving the heart is
added to AC in LS.

TECHNICAL ASPECTS OF CARDIAC
RESYNCHRONISATION THERAPY

P521 | BEDSIDE
Minimally-invasive robot-aided surgical implantation of left ventricular
leads for CRT: a new alternative after failure of the conventional
approach?

S. Amraoui1, P. Ritter1, L. Labrousse1, J.L. Jansens2, S. Ploux1, A. Zemmoura1,
M. Haissaguerre1, P. Bordachar1. 1University Hospital of Bordeaux - Hospital
Haut Leveque, Bordeaux-Pessac, France; 2Free University of Brussels (ULB),
Brussels, Belgium

Introduction: Left ventricular (LV) lead implantation through the coronary sinus
is frequently challenging, and even, not possible in some cases: alternative ap-
proaches are needed. A mini-invasively robotically guided LV lead implantation
(RobotLV) has major advantages, but there are little published data about the
short and long-term follow up, in terms of feasibility, safety, electrical performance
and impact on the clinical outcome.
Methods: 21 heart failure patients (pts) underwent a RobotLV with the Da Vinci
Robotic System because of failed implant (N=15), non-response to conventional
CRT (N=5) or no venous accesses (N=1). During the procedure, the entire LV free
wall was exposed, allowing to choose stimulation sites and to implant 2 LV leads
to optimize CRT response (use of a Y connector). We prospectively followed the
patients during 1 year.
Results: The 2 LV leads were successfully implanted in all pts. We did not
observe any complication during the procedure. One pt died before discharge
(mesenteric ischemia). After a mean stay of 1.2±4 days in the intensive care
unit, the 21 pts were hospitalized in the EP department during 6.7±2.9 days. The
acute LV thresholds were excellent (1.0V±0/0.4ms) and remained stable at 1-
year follow up (1.5V±0.6/0.4 ms, p=0.21). Four pts demonstrated an increased
threshold (>2 V/0.4 ms) including one pt with a threshold >7 V/0.4 ms. There
was no phrenic nerve stimulation. After 1 year, in the failed implant group, 68.8%
patients were considered as responders.
Conclusions: The robotic approach is feasible, safe, minimally invasive and with
major advantages: no sternotomy, no thoracotomy, no intravascular material, dual
LV pacing, complete choice of LV pacing sites, short hospitalization and associ-
ated with the expected rate of positive response. Accordingly, the RobotLV tech-
nique offers a new alternative when conventional approaches are not suitable.

P522 | BENCH
Quantitative analysis of CRT leads position against activation time
recovery in an experimental swine model

D. Soto-Iglesias1, N. Duchateau1, C. Butakoff1, D. Andreu2, J. Fernandez-
Armenta2, B. Bijnens1, M. Sitges2, O. Camara1, A. Berruezo2 on behalf of
Spanish Industrial and Technological Development Center. 1University Pompeu
Fabra, Physense, Barcelona, Spain; 2University of Barcelona, Hospital Clinic,
Barcelona, Spain

Purpose: Recent studies have suggested that apical position of the LV lead in
Cardiac Resynchronization Therapy (CRT) is associated to a worse clinical out-
come. However the underlying mechanisms are not fully understood due to a lack
of reliable data and tools to analyze it. We propose to study the influence of LV
lead position on electrical recovery in an experimental swine model of LBBB/CRT.
Material and methods: The study included 9 pigs (34±3kg) with no struc-
tural disease under baseline, LBBB and CRT conditions. Local activation time
maps (LATM, biventricular epicardium) were acquired with an electroanatomical
mapping system. A bull’s eye plot representation was used for data comparisons.

An apicality index was automatically computed for each lead (values from zero
to one corresponding to basal and apical positions, respectively). Identified sub-
groups were: basal LV lead + apical RV lead (G1, N=3), mid LV lead + apical RV
lead (G2, N=2), mid LV and RV lead (G3,N=2), apical LV and RV lead (G4,N=2).
Subgroup outcome was compared to the % recovery of total activation time (TAT)
measured in the LATM (difference between TAT in LBBB and after CRT).
Results: Electrical recoveries per group (Fig. 1) were: >40% (G1), 20-30% (G2),
<18% (G3). The two animals in G4 had a recovery of -2.66% and 47.16%. High-
est recoveries were obtained with a basal LV lead (G1) whereas lowest recoveries
were obtained with sub-optimal lead positions (non-basal LV lead and non-apical
RV lead).

Epicardium bull’s plot representation.

Conclusions: The proposed methodology allows to automatically relate CRT
lead positions with electrical activation. The obtained results confirm in a quanti-
tative way the optimal positions suggested by previous clinical studies.

P523 | BEDSIDE
Analysis of coronary venous system by means of cardiac computer
tomography

R. Mlynarski1, A. Mlynarska2, M. Sosnowski2. 1Upper-Silesian Cardiology
Center, Katowice, Poland; 2Medical University of Silesia, Katowice, Poland

Variability of coronary venous system (CVS) was documented previously, how-
ever mostly on small groups of patients. There is no research on bigger popula-
tion to evaluate the anatomy of CVS in cardiac computed tomography – results
can potentially be important for invasive cardiology procedures were cannulation
of CVS is needed as e.g. cardiac resynchronization (CRT).
Methods: In 315 subjects (aged 58.27±11.6; 117W) a cardiac computed tomog-
raphy with retrospective gating by using Aquilion 64 (Toshiba) were performed
according to the appropriateness criteria. Standard protocol for coronary arter-
ies was used during scanning. Additional reconstructions dedicated for coronary
veins during post processing was used to analyze the data.
Results: Average 3.6±1.4 veins per case were visualized, excluding coronary
sinus which was visualized in all. Exact data about visualization of selected veins
are presented in the table below. 29 variants of coronary veins were identified.
Ten variants among them were 10 or more times found (each) in the examined
population (total 258 cases; 81,9%). Rest of variants occurred almost incidentally.
In all frequent variants at least one vein in the target area for CRT occurred (2
veins in 4 variants and 3 or more veins in 2 variants). In 3 variants which occurred
in 9 cases (2.8%) lack of coronary veins in target area were confirmed. It those
cases it is possible that small vein(s) under 1 mm can exist, however they can’t
be identified by cardiac computed tomography.

Table 1. Visualization of coronary veins

Cases %

Posterior vein 163/315 51.7
Postero-lateral vein 210/315 66.6
Lateral vein 267/315 84.7
Antero-lateral vein 140/315 44.4
Anterior vein 270/315 85.7

Conclusions: In most of subjects, coronary veins potentially useful for cardiac
resynchronization were found. In about 3% of patients there is no veins which
can be useful for CRT. In those patients sub-optimal placement of LV lead to the
middle cardiac vein (which always is available) or anterior area veins may cause
non responding of selected CRT candidates.

P524 | BEDSIDE
Effectiveness and reliability of selected site pacing for avoidance of
phrenic nerve stimulation in CRT patients with quadripolar leads:
results from the multicenter EFFACE-Q trial

S. Asbach1, H. Oswald2, J. Koebe3, H. Weglage4, J. Brachmann5. 1Freiburg
University, Heart Center, Freiburg, Germany; 2University Hospital, Cardiology,
Hannover, Germany; 3University Hospital, Cardiology, Muenster, Germany;
4Niels-Stensen Hospital, Cardiology, Osnabrueck, Germany; 5Hospital,
Cardiology, Coburg, Germany

Purpose: To investigate the frequency of suitable left ventricular pacing configu-
rations (LVPCs) of a quadripolar LV pacing lead used for cardiac resynchroniza-
tion therapy (CRT).
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Methods: This prospective, observational multicenter study tested the predefined
hypothesis that in at least 90% of patients with implanted CRT and quadripolar
LV leads, at least one good LVPC with a pacing threshold ≤2.5V / 0.5ms and a
PNS- to LV pacing-threshold ratio ≥2:1 is available to the programming physician.
At each of three follow up visits (hospital discharge, 6 weeks, 3 months), both
thresholds were obtained in two different body positions (sitting and left lateral
lying). The worst value of each vector was used for this analysis.
Results: 327 patients (81% male, 68.9±9.6 years, LV-EF 27.3±6.7%) were im-
planted with a CRT device with a quadripolar LV lead, which offers 3 traditional
and 7 advanced LVPCs.
Overall, in 93% of patients, one or more viable LVPC was available, exceeding
the predefined margin of 90% (p=0.048), and exceeding the availability of suitable
traditional LVPC alone (89.6%, p=0.002). PNS was inducible more often in distal
(traditional) (54%) than in middle (M2: 40%; M3: 35%) or proximal (30%) LVPCs
(p<0.001). Pacing thresholds were higher in proximal (3.9±2.3V) than middle
(M3: 2.9±2.2; M2: 2.3±2.0V) or distal (1.7±1.4V) LVPCs (p<0.001). During the
study, reprogramming of LVPCs was observed in 49% of patients, leading to a
use of advanced LVPCs in 52% of patients.

Conclusions: The higher number of programming possibilities of a quadripolar
LV pacing lead leads to an increased availability of viable pacing configurations
when compared to traditional left ventricular pacing configurations alone. Thus,
with a quadripolar LV lead, more effective LV pacing can be delivered.

P525 | BEDSIDE
Long term efficacy and safety of transseptal endocardial left
ventricular lead implantation after left ventricular lead implantations

L. Geller, L. Molnar, S.Z. Szilagyi, E. Zima, G. Szeplaki, I. Osztheimer, T. Tahin,
E. Evren Ozcan, A. Apor, B. Merkely. Semmelweis University, Cardiovascular
Center, Budapest, Hungary

Introduction: Transvenous left ventricular (LV) lead positioning might be chal-
lenging or in some cases impossible, in these patients alternative methods are
needed.
Objectives: The aim of this study was to investigate the effectiveness and safety
of transseptal endocardial left ventricular lead implantation (TELVLI) in severe
heart failure patients, and evaluate the long term follow-ups of the patients.
Methods: TELVLI was performed in 33 patients (28 men, 63±7 years, NYHA
III-IV stage). Transseptal (TS) puncture was performed via the femoral vein. In-
tracardiac ulrasound was used to guide the puncture in 24 pts. The site of the
puncture was dilated with a 6mm (3 pts), later with an 8 mm balloon (30 pts). Af-
ter the puncture of the left subclavian vein, an electrophysiological deflectable CS
catheter was introduced into the CS sheath. The CS catheter was used to reach
the left atrium and the left ventricle through the dilated transseptal puncture hole.
At the latest LV activation site 65 cm active fixation bipolar lead was screwed into
the LV wall.
Results: The lead was fixed in the left ventricle in all cases with good pacing
threshold values (0,84±0,4 V;0,4 ms). Puncture complication, pericardial effu-
sion was not observed. Because of intraoperatively started anticoagulation ther-
apy, pocket haematoma was observed postoperatively in three (11%) and needed
evacuation in one case (3%). Follow-up is longer than one month in 32 patients
(34±11 months). Significant improvement of the NYHA class was observed in all
but one case (97%), on the first month control LV EF was 30±9% vs 38±6%.
Early lead dislocation was noticed in two cases (6%), reposition was performed
using the original puncture site in one, and transvenous implantation was suc-
cesfully carried out in the other case. Explantation of the system was necessary
because of pocket infection in four cases (12%), in two of these cases TELVLI
was carried out succesfully 3 months later. All patients were maintained on anti-
coagulation therapy with INR between 2-3. No thromboembolic complication was
noticed during the follow up. 4 patients were lost, one of them died five years after
the implantation in renal failure, the other patient died in malignant tumor 4 years
after the implantation, 2 of the patients died due to the progression of the heart
failure at 8 and 15 months after the implantation.
Conclusion: TELVLI approach might be a very promising alternative technique
of the surgical epicardial procedure when transvenous implantation could not be
applied, however more evidences and multicenter studies are needed to evaluate
this method.

P526 | BEDSIDE
Performance of epicardial leads for lv-stimulation, 5 years of follow-up

M. Buiten1, A.C. Van Der Heijden1, R.J.M. Klautz2, M.J. Schalij1, L. Van
Erven1. 1Leiden University Medical Center, Department of Cardiology, Leiden,
Netherlands; 2Leiden University Medical Center, Department of Thoracic
surgery, Leiden, Netherlands

Introduction: Transvenous LV-lead placement for CRT-D is unsuccessful in 8-
10%. These patients might benefit from an epicardial LV-lead since this lead is
placed under direct visual control and not limited by venous anatomy. However,
there are concerns regarding long-term performance and durability of epicardial
leads.
Methods: All epicardial LV-leads implanted in the LUMC were included. These
leads were placed through a median or lateral thoracotomy on a spot with the
lowest amount of epicardial fat possible. Lead parameters were assessed around
the time of device implant and every 6 months thereafter.
Results: A total of 218 patients were included; age 63±10 yrs, 75% male, me-
dian follow-up of 3±2yrs. Lead threshold at implantation (1.1V at a pulse width
of 0.5ms) significantly decreased in the first 6 months (toward 0.8V p=0.02) and
remained stable thereafter. Mean LV-lead sensing (15.2±7.5mV) and impedance
(634±174Ohm) remained stable throughout follow-up (fig). Epicardial lead failure
occurred in 4 patients (1.8%) due to high lead threshold. Five-year cumulative
incidence of lead failure was 2.1% (95% CI 0.1-4.1).

Epicardial lead perfomance.

Conclusion: This study demonstrates that epicardial LV-leads have an excellent
long-term performance and durability. Therefore, epicardial leads might be a vi-
able alternative for selected patients eligible for CRT.

P527 | BEDSIDE
Larger interventricular lead distance at implantation is associated with
improvement in biomarkers, ejection fraction and clinical outcome in
crt patients

A. Kosztin, V. Kutyifa, V.K. Nagy, L. Geller, E. Zima, L. Molnar, S.Z. Szilagyi,
E.E. Ozcan, G. Szeplaki, B. Merkely. Semmelweis University, Heart Center,
Budapest, Hungary

Background: We aimed to evaluate the impact of LV-RV lead distance (ILD) on
biomarkers, in ejection fraction (EF) and clinical outcome in patients implanted
with cardiac resynchronization therapy (CRT), stratified by baseline LBBB ECG
morphology.
Methods: Heart failure (HF) patients undergoing CRT implantation with EF≤35%
and QRS ≥120 ms were evaluated based on the ILD at implantation. Baseline

Figure 1
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and 6-month EF, NT-proBNP and apelin values were assessed. All-cause mortal-
ity and HF episodes were captured during the follow-up.
Results: A total of 125 patients undergoing CRT implantation were studied, with
a mean age of 67.6±13.7 years, and mean ejection fraction (EF) of 28.7±6.2%.
Sixty-two percent of them had typical LBBB. During the mean follow-up of 2.2
years, 36 (29%) patients died, 44 (35%) patients had HF/death. Patients with
ILD ≥88 ms (lower quartile of ILD) had significantly lower risk of HF/death (HR:
0.42; 95% CI: 0.22-0.79; p=0.007), and all-cause mortality (HR: 0.45; 95% CI:
0.21-0.92; p=0.029) after adjustment for relevant clinical covariates (including lat-
eral LV lead location) compared to those with ILD <88 ms. Patients with ILD
≥88 ms and LBBB showed the greatest improvement in EF (mean EF 28.6±6.2
to 37.7±10.4%; p<0.001), NT-proBNP (median 3744 to 1776 ng/ml; p<0.001),
apelin (median 596.6 ng/ml to 349.6 ng/ml; p=0.01), and they had the highest
survival (p=0.002) and HF-free survival (p<0.001) (Fig. 1), compared to ILD <88
ms or non-LBBB. There was no difference in outcome by ILD in patients with
non-LBBB.
Conclusions: LBBB patients with larger ILD at CRT implantation had greater im-
provement in biomarkers, EF and better clinical outcome. Larger ILD is preferred
at CRT implantation in LBBB patients.
* The first two authors have equal contribution

P528 | BEDSIDE
Is a second CRT implantation after CRT device extraction as effective
as the first time?

M. Seifert, T. Schau, V. Moeller, F. Hoelschermann, C. Butter. Heart Center
Brandenburg and Immanuel Klinikum, Bernau (Berlin), Germany

Background: The growing number of CRT implantations, upgrades and box
chances in Europe as well as increase of lead dysfunction leads to more device
and lead extractions particularly in combination with device related infections. Af-
ter extraction the need of CRT reimplantation caused by ongoing heart failure will
often follow in the time course. The prognoses of these patients are unclear and
not investigate.
Methods: We analyzed all patients with CRT reimplantation after complete device
and lead extraction in our center (n=53; age 68±9.9 years; 5 woman; 60 days (49-
87) median time interval from extraction to reimplantation; 47 endovascular laser
extraction and 6 cardiac surgery extractions; LVEF 27±7.2%; 15 AV block third
degree without escape rhythm).
Results: Only 30 (57%) of 53 patients could implanted in the optimal posterolat-
eral or lateral coronary vein.
In 16 (30%) of all patients the past coronary vein were obstructed, in 4 (8%) pa-
tients both subclavian veins were occluded and in 3 (5%) patients a complete
thrombosis of the cava superior vein were found. For that reason no CRT reim-
plantation were reached in 7 patients.
In the median follow up of 25.4 (8.5-39) months 7 patients died and 2 patients
reached a surgical tricuspidal valve reconstruction. Further 3 (6%) patients devel-
oped a new bacteriamia with a repeat need of complete device and lead extraction
and in 5 (9%) patients a new pocket or lead revision were followed.

Figure 1

Conclusion: Thrombosis of coronary and subclavian veins are very common in
patients with prior CRT device and lead extraction. For that reason the success
of CRT reimplantation procedure is not comparable to first CRT implantation. The
prognosis of these patients is marked with higher mortality and reinfection.

P529 | BEDSIDE
Sensor-based electromagnetic navigation to facilitate implantation of
left ventricular leads - a revolutionary step into a future with less
radiation

M. Doering1, P. Sommer1, S. Rolf1, J. Lucas1, C. Piorkowski2, G. Hindricks1,
S. Richter1. 1Heart Center of Leipzig, Department of Electrophysiology, Leipzig,
Germany; 2University Hospital Dresden, Electrophysiology, Dresden, Germany

Introduction: Implantation of left ventricular (LV) leads for cardiac resynchro-
nization therapy (CRT) is associated with a substantial radiation exposure. A new
electromagnetic tracking system (MediGuide Technology [MGT], St. Jude Medi-
cal) allows for non-fluoroscopic visualization of sensor-equipped LV-lead delivery

tools. We report the results of a single center observational study using this new
technology.
Methods: Between February and September 2013 thirty-four consecutive pa-
tients were implanted with a CRT device using this new tracking technology. Sub-
jects were matched with conventional implanted patients regarding factors af-
fecting radiation exposure. Demographics, detailed fluoroscopy need, procedure
time, and adverse events were collected and compared between the two groups.
Results: A successful lead implantation was possible in all patients with a nonflu-
oroscopic CS intubation in 29 (85%) of the 34 patients in the study group. Use of
the tracking technology for LV lead delivery significantly reduced total procedural
fluoroscopy time (median [quartiles]) from 8.0 (5.8; 11.5) minutes to 4.5 (2.8; 7.3)
minutes (P 0.016) and radiation dose from 603 (330; 969) cGy·cm2 to 338 (176;
680) cGy·cm2, respectively (P 0.044).

Results: Procedural data of the implanted patients

MediGuide Group Conventional Group p-value

Number of patients 34 34
Successful LV-lead implantation, n (%) 34 (100) 34 (100) 1.00
Radiation-time, min 4.5 (2.8–7.3) 8.0 (5.8–11.5) 0.016
Dose area product, cGy·cm2 338 (176–680) 603 (330–969) 0.044
Non-fluoroscopic CS-intubation, n (%) 29 (85) 0 (0)
Operation time, min 71 (60–85) 67 (55–78) 0.066

Continuous variables are presented as median and quartiles.

Conclusion: The new electromagnetic tracking system allows for safe and suc-
cessful LV lead implantation with a significantly reduced radiation exposure.

P530 | BEDSIDE
Temporary ineffective biventricular pacing despite apparent maximal
delivery of cardiac resynchronization therapy

E. Simeonidou, K. Ntai, A. Voumvourakis, J. Parissis, G. Filippatos, J. Lekakis,
M. Anastasiou-Nana. Attikon University Hospital, 2nd University Cardiology
Dept, Athens, Greece

Purpose: There is growing evidence that only the highest achieved degree of
biventricular pacing (BiVP), reaching 100%, from optimal LV lead position is cor-
related to the greatest reduction in total mortality and morbidity in selected heart
failure (HF) patients (pts). There are several mechanisms leading to reduction of
continuous BiVP in clinical practice. On the other hand the device reported degree
of BiVP may be inaccurate. Aim of the study was to evaluate by 48h Holter moni-
toring the incidence of inefficient BiVP during effort in pts reported as exclusively
BiV paced.
Methods: The study population consisted of 45 HF pts (9w, 36m), mean age
57±10 years, with dilated cardiomyopathy, in sinus rhythm, implanted with CRT-D
for standard indications. Left ventricular lead was positioned in PL, L or AL CS
veins. All pts received max treatment including carvedilol. Clinical evaluation was
satisfactory. They underwent echocardiographic optimization of their VV and AV
intervals. Algorithms for improvement of max BiVP were not activated. All pts un-
derwent automatic device estimation of the BiVP degree which was reported as
excellent. Four months post device implantation they underwent accurate estima-
tion of BiVP percentage by 48h Holter monitoring while were encouraged to be
active. The percentage of native, complete capture BiVP and fusion beats (tem-
plate matched analysis) was defined manually by 2 operators. The degree of BiVP
estimated by device and by 48h Holter monitoring were compared.
Results: Although device counters reported 48h BiVP ranging among 95-100%,
in 9 pts Holter monitoring revealed inferior effective BiV pacing, especially during
max exercise estimated as 75-85%. The main reason was transient loss of pure
BiV because of faster intrinsic conduction beating the programmed AVD. Short
runs of atrial tachyarrhythmias and PVCs were included in BiVP disruptive events.
Conclusions: In CRT pts optimal device programming in individual basis is very
important aiming to maintenance of pure BiVP delivery not only at rest but also
during exercise, where is most required. Additional workup is needed for accurate
estimation of its efficacy apart from overestimated device data.

P531 | BEDSIDE
Better acute and chronic hemodynamic responses of cardiac
resynchronization therapy with triple-site ventricular stimulation

M. Ogano1, Y. Iwasaki2, J. Tanabe1, H. Takagi3, T. Umemoto3, M. Hayashi2,
Y. Miyauchi2, W. Shimizu2. 1Shizuoka Medical Center, Cardiovascular Medicine,
Shizuoka, Japan; 2Nippon Medical School, Cardiovascular Medicine, Tokyo,
Japan; 3Shizuoka Medical Center, Cardiovascular Surgery, Shizuoka, Japan

Background: Cardiac resynchronization therapy (CRT) has been reported to be
effective for symptomatic heart failure (HF) patients with cardiac dyssynchrony.
However, LV dyssynchrony has not been improved by conventional CRT (Bi-V)
patients in 30-40% of cases. Bi-V can not totally eliminate LV dyssynchrony and it
remains in up to 30% of patients. CRT with triple-site ventricular stimulation (Tri-
V), involving double LV and single RV pacing, may alleviate remaining cardiac
dyssynchrony and enhance clinical improvement.
Methods: Seventy-six consecutive patients with New York Heart Association
class II-IV HF, LV ejection fraction of ≤0.35, and QRS interval of ≥120ms were
enrolled. Acute hemodynamic responses to temporary dual-site and triple-site
ventricular pacing were evaluated by assigning patients to Bi-V or Tri-V group.
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The primary end point was the HF clinical composite score, which scores pa-
tients as improved, unchanged, or worsened. The secondary end point was the
cumulative survival from any cause of death, HF hospitalization, and spontaneous
ventricular arrhythmias.
Results: Tri-V was successfully implanted in 23 patients. Clinical composite score
was improved in 19 (83%) and unchanged in 4 (17%) of 23 patients with Tri-V,
whereas it was improved in 31 (59%), unchanged in 17 (32%) and worsened in
5 (9%) of 53 patients with Bi-V at 1 year after implantation (p=0.033). After a
median follow-up of 2.5 years, there was no significant survival rate difference
between Tri-V and Bi-V (p=0.57). However, Tri-V group showed non-significant
higher survival from HF hospitalization (p=0.074) and significant higher survival
from ventricular arrhythmias (p=0.041).

Event free curve between Bi-V and Tri-V

Conclusions: CRT with Tri-V appears to be more beneficial on clinical status
than Bi-V.

P532 | BEDSIDE
Multipoint left ventricular pacing in a single coronary sinus branch
improves 12-month response to cardiac resynchronization therapy
relative to conventional biventricular pacing

C. Pappone1, Z. Calovic1, A. Cuko1, L.C. Mcspadden2, K. Ryu2, E. Romano3,
M. Baldi1, M. Saviano1, G. Vicedomini1, V. Santinelli1. 1Maria Cecilia
Hospital-GVM Care and Research, Cotignola, Italy; 2St. Jude Medical, Sylmar,
California, United States of America; 3St. Jude Medical, Milan, Italy

Purpose: Cardiac resynchronization therapy (CRT) with multipoint left ventricu-
lar (LV) pacing (MultiPoint™ Pacing MPP) improves acute LV function and CRT
response at 3 months. We hypothesized that MPP can also improve response at
12 months.
Methods: Consecutive patients (pts) receiving a CRT implant (Unify Quadra
MP™ or Quadra Assura MP™CRT-D and Quartet™ LV lead) were randomized to
receive pressure-volume (PV) loop optimized biventricular pacing with either con-
ventional CRT (CONV) or MPP. Echocardiography was performed prior to implant
(BASELINE) and 12 months post-implant and analyzed by a blinded observer.
CRT response was prospectively defined as a reduction in end-systolic volume
(ESV) of ≥15% relative to BASELINE.
Results: Forty-four pts (NYHA III, ejection fraction (EF) 29±6%, QRS 152±17
ms) were enrolled and randomized to either CONV (N=22) or MPP (N=22). Pt
characteristics at BASELINE were not significantly different between the two
groups. During the observation period, two pts in the MPP group died from non-

Figure 1

cardiac causes and one pt from each group was lost to follow-up. After 12 months,
12/21 (57%) pts in the CONV group and 16/21 (76%) pts in the MPP group were
classified as CRT responders. ESV reduction and EF increase relative to BASE-
LINE were significantly greater with MPP than with CONV (ESV: -28.4±15.7% vs.
-14.9±16.3%, p=0.01, Fig. 1A; EF: +13.9±8.5% vs. +2.1±10.2%, p<0.001, Fig.
1B). NYHA functional class reduction relative to BASELINE was -1.1±0.8 in the
MPP group and -0.95±0.4 in the CONV group (p=0.6, Fig. 1C).
Conclusions: Sustaining the trend observed 3 months post-implant, PV loop
guided multipoint LV pacing resulted in greater LV reverse remodeling and higher
CRT response rate at 12 months compared to PV loop guided conventional CRT.

INNOVATIONS IN CARDIAC PACING

P534 | BEDSIDE
A electrocardiogram score to identify pacing sites in selective site
right ventricular pacing

K. Itagaki1, K. Seki1, S. Takita1, T. Sasaki1, A. Shimizu2, M. Yano3. 1Department
of Cardiovascular Medicine, Yamaguchi Rosai Hospital, Sanyo-Onoda, Japan;
2Faculty of Health Sciences, Yamaguchi University School of Medicine, Ube,
Japan; 3Department of Cardiovascular Medicine, Yamaguchi University School
of Medicine, Ube, Japan

Purpose: When performing selective site right ventricular (RV) pacing, it has
been indicated that leads are often accidentally placed in sites associated with
risk of cardiac perforation of the free wall or groove between the septum and free
wall despite the intended placement site being the interventricular septum. To
avoid cardiac perforation, it is best to place leads at a fixed distance from the free
wall (defined as the true septum; TS). We believe not only that placement of leads
in TS needs lead position to be observed carefully, but it is also important to ob-
serve paced QRS waveforms before screw-in as an auxiliary diagnosis. However,
few reports exist on useful electrocardiogram (ECG) scores that combine simplic-
ity with high diagnostic accuracy. The aim of the present study was to create a
useful and simple ECG score that could be used to determine whether leads had
been placed in TS or not.
Methods: Seventy-nine patients, who had undergone pacemaker implantation
to treat bradyarrhythmias and in whom the RV lead was placed in the non-apex
sites, were enrolled in this study. Multislice computed tomography scanning was
used to separate subjects into those whose RV lead was positioned in TS (n=33)
and those whose lead was not positioned in TS (n=46). Each QRS duration (ms),
R wave height (mm), and negative wave depth (mm) in leads I and II were mea-
sured, and number of positive precordial leads (number of leads that were positive
(R> S) among the precordial leads) were counted from paced ECG (0.1 mV/mm).
We analyzed QRS variables from paced ECG by multivariate logistic regression
analysis and created a ECG score to predict if the lead was placed in TS.
Results: Multivariate logistic analysis indicated that R wave height (mm) in lead
I, number of positive precordial leads, and QRS duration (ms) were significantly
associated with TS, with odds ratios of 1.57, 4.09, and 0.94, respectively. For R
wave height in lead I, 1 point was given for 3 mm or greater and an additional 1
point was given for 7 mm or greater (total 2 points). For QRS duration, 1 point
was added for <150 ms. For the number of positive precordial leads, n points
were added for n leads (from 1–3, with 1–3 points awarded for each). TS score
was defined as the total score of these points. The TS score odds ratio was 5.2,
the area under the curve of the receiver operating characteristic curve was 89%
(P<0.001), and when the cutoff was set at 4 or higher, sensitivity was 76% and
specificity was 83%.
Conclusions: Our study suggested that TS score is a simple and useful method
for TS prediction.

P535 | BEDSIDE
Septal right ventricular lead positioning and optimized DDD pacing
versus intrinsic conduction in sinus node disease:
an echocardiographic study. The Optimist trial

P. Mabo1, D. Gras2, B. Degand3, J. Dupuis4, A. Pellissier5, A. Solnon6,
E. Donal1. 1University Hospital of Rennes - Hospital Pontchaillou, Rennes,
France; 2Nouvelles Cliniques Nantaises (NCN), Nantes, France; 3University
Hospital, Cardiology, Poitiers, France; 4University Hospital of Angers, Angers,
France; 5University Hospital, Cardiology, Caen, France; 6University Hospital of
Nantes, Cardiology, Nantes, France

Introduction: Preserved intrinsic conduction in paced sinus node disease (SND)
patients seems to be associated with a better outcome when compared with api-
cal right ventricular (RV) DDD pacing.The prospective, multicenter, randomized
OPTIMIST study was designed to compare RV lead positioning in the septum to
preserved intrinsic conduction in chronically paced SND patients.
Methods: SND patients with a class I indication were implanted with a DDD pace-
maker (St. Jude medical), the RV lead being located in the mid-septum. The algo-
rithm VIP™ (Ventricular Intrinsic Preference) was programmed “on” in all patients
at hospital discharge. After a 6 weeks observational period, patients with a ven-
tricular pacing percentage inferior to 10% were randomized in 2 parallel groups:
VIP “on” (preserved natural conduction – group 1) or “off” with AV delay optimiza-
tion (RV pacing – group 2). Patients were followed every 6 months with echo-
cardiography through 18 months. The primary endpoint was the left ventricular
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end-systolic diameter (LVESD) (Corelab analysis), with a non inferiority hypothe-
sis.
Results: 216 patients mean age 76.07±9.45 were included and 167 randomized.
The baseline characteristics were comparable in group 1 and 2 including left ven-
tricular ejection fraction, LVEF (62.4±12.6 vs 64.4±8.7%), LVESD (32.7±8.5 vs
32.5±9.3 mm) and 6 weeks RV pacing percentage (1.81±1.92 vs 2.15±2.07%).
At the end of FU, as expected the percentage of RV pacing was significantly
higher in group 2 (78.9±31.6 vs 7.9±17.4%). The LVEF was 62.3±10.1% in
group 1 and 60.9±10.9% in group 2 (NS) and the LVESD was 31.9±7.23 mm
in group 1 and 31.26±7.21 mm in group 2 (NS). The non-inferiority hypothesis
was validated (p=2.572e-06 for a delta = 4.785). AF burden was not different be-
tween the 2 groups.
Conclusion: When implanting the RV lead in the midseptum, DDD pacing with
high percentage of RV capture was not associated with LV echocardiographic
deterioration as compared to preserved intrinsic conduction pacing mode.

P536 | BEDSIDE
Comparisons of long-term outcome between VDD and DDD pacing in
patients with atrioventricular block

J.N. Liao, T.F. Chao, T.C. Tuan, S.A. Chen. Taipei Veterans General Hospital,
Taipei, Taiwan

Background: Permanent pacemaker (PPM) with atrioventricular synchronous
pacing offers better prognosis for patients with atrioventricular block (AVB). Ex-
cept for dual chamber pacing (DDD), single lead VDD mode has been discussed
about the efficacy and risk of atrial undersensing. Whether VDD can be a good al-
ternative in patients with AVB remains unknown because of the lack of long-term,
large-scale analysis. The aim of the present study was to compare the long-term
outcome of VDD with DDD pacing.
Methods: A total of 207 patients undergoing PPM implantations with VDD mode
were enrolled from 2000 to 2013. Another 828 age- and gender-matched pa-
tients undergoing DDD mode implantations during the same period of time were
selected as the control group at a 1:4 ratio. The study endpoint was mortality.
Results: A total of 1,035 patients (64.3% male) were followed up for 46.5±43.1
months. The mean ages were 75.1±11.6 years for VDD, and 75.0±10.9 years
for DDD. The long-term survival rate was not significantly different between VDD
and DDD groups (figure). After the adjustment for baseline characteristics, VDD
and DDD groups had similar long-term prognosis with a adjusted hazard ratio of
1.191 (95% confidence interval 0.849-1.671, p value =0.311). Further analysis of
cumulative rate of cardiovascular death or non-cardiovascular death between two
groups also showed no difference.

Cumulative survival rate of VDD and DDD.

Conclusions: The long-term prognosis of VDD mode was comparable to DDD
mode. Therefore, single lead VDD could be considered as an alternative choice
in patients with AVB.

P537 | BEDSIDE
Myocardial minimal damage associated with pacemaker
implantation: randomised comparison between active and passive
fixation leads

C. Kolb1, P. Blazek1, B. Starcevic2, J. Ferri-Certic3, V. Semmler1, C. Lennerz1,
K. Kaitani4, M. Karch5, C. Grebmer1, H. Vrazic2. 1German Heart Center,
Clinic for Heart and Circulatory Diseases, Munich, Germany; 2University
Hospital Dubrava, Department of Internal Medicine/Cardiology, Zagreb,
Croatia; 3OPCA Bolnica Dubrovnik, Internal Medicine/Cardiology, Dubrovnik,
Croatia; 4Tenri Hospital, Internal Medicine/Cardiology, Tenri, Japan; 5Klinikum
Kempten-Oberallgäu, Kardiologie, Kempten, Germany

Background: The implantation of permanent pacemakers may be associated
with a Troponin release which reflects the minimal myocardial damage owed to
the procedure. It is unknown if the type of lead used (active versus passive fixa-
tion) influences the amount of Troponin release.
Methods: Patients with standard indications for single or dual chamber pace-
maker implantation were eligible for study participation. They were randomly as-
signed to either receive an active or a passive fixation ventricular lead. In dual
chamber pacemaker recipients the randomisation only referred to the ventricular

lead and for the atrial lead an active fixation mechanism had to be used. Pre- and
post-operatively serum levels of high sensitive TroponinT were determined.
Results: A total of 326 patients (age 74±9 years, 64% male) were included in
6 international centres. The indication for pacemaker placement was sinus node
disease (n=103), atrio-ventricular block (n=131), binonadal disease (n=15), atrial
fibrillation with slow ventricular response (n=73), or others (n=4). In 202 (62%)
patients a dual chamber pacemaker was implanted. 166 patients were assigned
to receive an active fixation ventricular lead and 160 patients were assigned to a
passive fixation lead. The baseline characteristics did not differ significantly be-
tween the groups with the exception of patients being slightly younger in the active
fixation group (73±10 versus 75±9 years). Pre- and post-operative serum levels
of high-sensitivity troponinT did not differ significantly between the groups. In the
active fixation group the serum levels of high-sensitive TroponinT peri-operatively
rose by 0.019±0.033 ng/ml compared to 0.016±0.023 ng/ml in the group of pas-
sive fixation leads (not significant).
Conclusion: The implantation of permanent pacemakers is associated with a
certain high-sensitive TroponinT release. The amount of high-sensitive TroponinT
release does not differ between active and passive fixation leads.

P538 | SPOTLIGHT
A novel algorithm to prevent unecessary right-ventricular stimulation:
The VpS (ventricular pace suppression) trial

H. Bonnemeier1, T. Demming1, S. Sandrock1, B. Ndikung1, L. Poser1,
A. Trautmann1, A. Kypta1, J. Brachmann2 on behalf of VpS trial investigators.
1Innere Medizin III, Universitätsklinikum Schleswig-Hostein, Campus Kiel, Kiel,
Germany; 2Klinikum Coburg, Department of Cardiology, Coburg, Germany

Background: The Ventricular Pace Suppression (VpS) algorithm is a novel ded-
icated algorithm, which favours intrinsic AV conduction. The primary purpose of
the study was to demonstrate that right-ventricular pacing (RVP) is significantly
reduced by using the VpS feature. The secondary objective was to confirm the
safety of the VpS feature. Additionally, the possibility of the VpS feature to reduce
ventricular pseudo-stimulations was assessed. The VpS study was a prospective,
multicenter, randomized, single-blinded, and cross-over designed study.
Methods: Patients with sinus node dysfunction and/or paroxysmal AV block were
eligible for enrolment. Patients were randomised post-implant into groups of VpS
ON [DDD(R)-ADI(R) mode] or OFF [DDD(R) mode]. After 6 weeks patients were
crossed-over and VpS status switched. The efficacy of the VpS feature was as-
sessed by comparing the mean pacing percentage values of patients with the
VpS feature ON respectively OFF and vice versa. Safety of the VpS feature was
evaluated by assessing all feature related adverse events. The ability of the VpS
feature to reduce pseudo-stimulations was tested using a 24h ECG and analysing
the ECG for capture of RVP and pseudo-stimulations.
Results: A total of 93 patients (36 female, age 73±10 years) were enrolled. The
overall mean reduction of RVP in percentage (%) with VpS ON was calculated to
be 57.4±39.5, two-sided 95% confidence interval [48.8, 66.6], t(df=75)=12.98,
p<0.001. In total 0 complications related to the VpS feature were observed.
In order to test the hypotheses, an exact binomial test resulted in a p-value of
p=0.0085. In addition, the core laboratory analyzed Holter ECG recordings, and
revealed an average ventricular pacing reduction of 55.8% and an average reduc-
tion of pseudo-stimulations of 89.4% with VpS ON.
Conclusion: The VpS algoritm proved to be safe and effective in significantly
reducing RVP and pseudo-stimulations. The reduction of RVP and pseudo-
stimulations is associated with a significant benefit for the patient, since it sig-
nificantly reduces artificial ventricular dyssynchrony and increases longevity of
the pacemaker.

P539 | BEDSIDE
Pacing of the inter-ventricular septum versus the right ventricular
apex: a prospective, randomized study

S. Azzaz, S. Ouali, S. Kacem, E. Boughzela. SAHLOUL HOSPITAL SAHLOUL,
SOUSSE, Tunisia

Introduction: Left ventricular (LV) function might be impaired by right ventricular
(RV) apical pacing. The interventricular septum is an alternative pacing site, but
randomized data are limited. Our aim was to compare LV function and asynchrony
resulting from pacing the interventricular septum versus the RV apex.
Methods: Patients with atrio-ventricular (AV) block and normal ejection fraction
candidate to dual-chamber pacemaker (PM) implantation were randomized to
permanent ventricular stimulation either in the apex (group A) or the septum
(group B). LV function and dysynchrony parameters were estimated by echog-
raphy before and 6 months after PM implantation.
Results: We collected 57 patients, of whom 29 were randomized to group A and
28 to group B. Six-month follow up data are available for 48 patients. After PM
implantation, the QRS duration was significantly increased in both groups, but
the increase was higher in group A (27.2 versus 22.9msec. p=0.002).
Immediately after pace maker implantation, there was not a significant difference
between the two groups in terms of LV ejection fraction, LV end-systolic volume,
and LA volume. However, septal pacing was associated to a higher Tei index
(p=0.005) and E / A ratio (p=0.013). In addition, both the tissue Doppler imaging
(TDI) velocity and strain analysis showed no difference of the dysynchrony index
between apical and septal pacing
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Furthermore, six months after PM implantation, the global myocardial function
was still better in patients undergoing septal stimulation assessed by a higher Tei
index (p=0.002) and E / A ratio (p=0.001). Analysis of both atrioventricular and
intraventricular dysynchrony parameters did not reveal any significant difference
between the two groups.
Conclusion: Although the absence of difference in Left ventricular dysynchrony
between the two pacing sites at baseline and six months later, the septal stimula-
tion seems to be associated to a better global LV function. Thus, we recommend
this site of stimulation as an alternative to the classic apical stimulation.

P540 | BEDSIDE
Bachmann’s bundle pacing improves left ventricle filling and reduces
the need for ventricular pacing

A. Slawuta1, P. Skoczynski2, M. Klis3, T. Bankowski2, J. Moszczynska-Stulin2,
D. Zysko4, J. Gajek4. 1Klodzko County Hospital, Department of Cardiology,
Klodzko, Poland; 2Wroclaw Medical University Hospital, Wroclaw, Poland;
3Wroclaw Provincial Specialist Hospital, Wroclaw, Poland; 4Wroclaw Medical
University, Wroclaw, Poland

Background: Patients treated for sick sinus syndrome may have interatrial con-
duction disorders. Moreover, up to 20% of them have atrioventricular conduction
delay which worsens over time and is responsible for the need of ventricular pac-
ing. Both pathologies can lead to atrial and atrioventricular dyssynchrony and
diminish mitral diastolic flow. Implantation of atrial lead in right atrium appendage
(RAA) furthermore contribute to hemodynamic impairment even in patients with-
out prior disorders.
Purpose: The aim of this study was to assess influence of atrial pacing site on
left ventricle diastolic filling and atrioventricular conduction and the percentage of
ventricular pacing in population with SSS implanted with DDD pacemaker.
Methods: The study group consisted of 86 patients (54 F, 32 M) aged 72,3±16,4
years. Patients were divided in two groups: group I (n=41) with RAA pacing, group
II (n=45) with Bachmann’s area pacing. Differences in interatrial and atrioventric-
ular conduction in sinus rhythm and AAI 60 pacing were assessed. Also P wave
width at sinus rhythm and during atrial pacing as well as percentage of ventric-
ular stimulation were compared. AVD was set at 200/180 ms (pacing/sensing).
Two-dimensional and Doppler echocardiography was performed using a standard
echocardiographic system. Total LV filling time was determined as the time inter-
val from the onset of early diastolic flow - E wave at the mitral annulus to the offset
of A wave. Mitral velocity flow integral (VTI MR) was assessed.
Results: There were no differences in baseline P wave duration in sinus rhythm
between the groups (98.6±15 ms vs 102.4±21 ms, p=n.s.). Atrial pacing 60 bpm
revealed longer P wave duration with atrial lead location in RAA in comparison
to Bachmann’s bundle region (143.2±27.5 vs 106.6±16.3 ms, p<0.01). The per-
centage of ventricular pacing was higher in group I (22.0 vs 4.5%, p<0,01).
Total LV filling time was shorter in RAA lead location (460±48 vs 550±55 ms,
p<0,05) which corresponded with smaller VTI MR (16.4±3.2 vs 20.6±4.1 cm,
p<0.05).
Conclusions: 1. RAA pacing decreases mitral diastolic flow worsening left ventri-
cle diastolic dysfunction. 2.The Bachmann’s bundle region pacing of right atrium
results in better left ventricle filling pattern. 3. Right atrium appendage pacing
in SSS pts promotes atrioventricular conduction disorder which results in higher
percentage of ventricular pacing in DDD mode.

P541 | BEDSIDE
Paradoxical undersensing of atrial electrograms during atrial
fibrillation in patients with implanted dual chamber pacemakers:
a clinical and in vitro study

I. Morishima, T. Sone, H. Tsuboi, M. Uesugi, Y. Morita, R. Yoshida, T. Furuta,
T. Tomomatsu, K. Terada, K. Naito. Ogaki Municipal Hospital, Ogaki, Japan

Purpose: Paradoxical atrial undersensing (PAUS), which is an undersensing at a
high atrial sensitivity and with the return of normal sensing at a lower sensitivity
during atrial fibrillation (AF), may be caused by repeated activation of the quiet
timer blanking interval (QTB). Although anecdotal cases of PAUS have been re-
ported, limited information is available concerning PAUS. The aim of the study
was to elucidate the clinical and experimental setting under which PAUS occurs.
Methods: Clinical Study: Thirty consecutive patients with dual-chamber pace-
makers and AF visiting the device clinic were studied (Enpulse 9; Adapta 19;
Kappa 2 [Medtronic]). All patients were in sinus rhythm at the time of the de-
vice implantation. After the atrial bipolar sensing threshold was assessed, the
atrial sensitivity was increased (the value decreased) in a stepwise fashion up
to the maximum sensitivity to determine whether PAUS occurred. In Vitro Study:
Pacemakers with QTB (Enpulse, Adapta, and Kappa) and those without QTB (Ad-
visa, Enrthythm [Medtronic], Evia [Biotronik], and Accent [St Jude Medical]) were
studied. The devices were connected to a pulse generator (Vip-II, Medtronic). A
pulse with a 2, 5, 10, 15, 20, and 25 mV output was generated at 100, 200, 300,
400, and 500ppm.The occurrence of PAUS was assessed in each setting with the
same protocol.
Results: PAUS occurred in 8 (27%) patients (Enpulse, 3; Adapta, 3; Kappa, 2).
The sensing threshold of the PAUS was 0.70 mV in 1, 0.35 mV in 2, 0.25 mV in
1, and 0.18 mV in 4 patients, which indicated that PAUS was avoidable with an
atrial sensitivity of >0.70 mV in all patients. The patients with PAUS had a higher

minimum atrial amplitude (1.9±1.5 mV vs. 1.1±1.1 mV, p=0.03) and shorter max-
imum atrial cycle length (157±20 ms vs. 196±51 ms, p=0.03) during AF than
those without PAUS. In the vitro study, PAUS was seen only with the Enpulse,
Adapta and Kappa devices. The setting under which PAUS occurred was similar
among the three devices; there was a higher pulse amplitude and shorter pulse
cycle length associated with the lower sensing threshold (the higher value) of the
PAUS as shown in the clinical study.
Conclusions: PAUS can occur in a substantial proportion of patients with im-
planted pacemakers equipped with QTB during AF. The knowledge of PAUS is
important in order to optimize the pacemaker function. Proper sensitivity settings
are necessary to avoid PAUS, especially in patients with a high sensed atrial am-
plitude and short atrial cycle length during AF.

P542 | BEDSIDE
Right ventricular lead placement in a pacemaker population:
comparison of apical and septal position. The right pace study

D. Pecora1, V. Calvi2, G. Maglia3, G. Botto4, G. Ciaramitaro5, R. Calvanese6,
L.M. Zuccaro7, M. Racheli8, M. Malacrida9, C. Muto10. 1Poliambulanza
Foundation Hospital Institute of Brescia, Brescia, Italy; 2University Hospital
Vittorio Emanuele, Catania, Italy; 3Pugliese-Ciaccio Hospital, Catanzaro,
Italy; 4Sant’Anna Hospital, Como, Italy; 5University Hospital Paolo Giaccone,
Palermo, Italy; 6Santa Maria di Loreto Mare Hospital, Naples, Italy; 7San Pietro
Fatebenefratelli Hospital, Rome, Italy; 8La Memoria Civil Hospital, Brescia, Italy;
9Boston Scientific Italia, Milan, Italy; 10S. Maria della Pietà Hospital, Nola, Italy

Aim: Chronic right ventricular (RV) pacing induces mechanical left ventricular
(LV) dyssynchrony and may decrease systolic function in subjects with normal LV
ejection fraction. Many patients may develop heart failure at long-term follow-up.
It was hypothesized that pacing at a septal RV site could induce less variation in
the depolarization front and in the temporal pattern of mechanical activation of
the LV than pacing at a standard apical site.
Methods: The RIGHT PACE study is a multi-center, prospective, single-blind trial
comparing pacing from the RV apex and the RV septal area. Patients with indi-
cations for cardiac pacing and no indications for implantable defibrillator and/or
resynchronization therapy were enrolled in 14 centers. The primary objective was
to acutely evaluate the pacing-induced LV dyssynchrony, calculated as the de-
lay between septum and lateral wall contraction (SLD), as recorded by means of
tissue Doppler echocardiography.
Results: A total of 438 patients were enrolled (male 61%, age 75±10years). 268
patients received an RV lead in the apex and 170 in the septal area (high-septum
10, mid-septum 110, low-septum 35). The two groups were similar in terms of
ejection fraction (58±9% versus 58±9%), prevalence of coronary artery disease
(25% versus 29%), indication for pacing for atrioventricular block (59% versus
63%), QRS duration (89±19ms versus 92±21ms). During spontaneous LV activa-
tion, SLD was comparable between groups (47±26ms versus 52±28ms) and the
proportions of patients with spontaneous LV dyssynchrony (i.e. SLD>41ms) were
46% and 44%, respectively. During RV pacing, SLD increased to 57±28ms in
Apex group and 61±30ms in Septal group (p=0.333). The proportions of patients
with pacing-induced LV dyssynchrony were 62% and 60% (p=0.833). Nonethe-
less, the QRS increased by 45±29ms versus 36±27ms in Apex and Septal
groups, respectively (p=0.017).
Conclusions: Although pacing at the RV septal area resulted in less marked
QRS lengthening than pacing at the RV apex, it did not reduce the pacing-induced
LV dyssynchrony. However, the comparison of long-term results will elucidate
whether septal pacing is associated with better patient outcome.

P543 | BEDSIDE
Long term follow-up of atrioventricular conduction with the safeR
mode in pacemaker implantated patients

J.B. Gourraud1, J.P. Cebron2, A. Tassin3, P. Mabo4, G. Lande1. 1University
Hospital of Nantes, Thorax Institute, Nantes, France; 2Nouvelles Cliniques
Nantaises (NCN), Nantes, France; 3University Hospital of Angers, Department
of Cardiology, Angers, France; 4University Hospital of Rennes - Hospital
Pontchaillou, Department of Cardiology and Vascular Disease, Rennes, France

Introduction: Nearly half of the pacemaker population is implanted following a di-
agnosis of atrio-ventricular disorder (AVD). These patients are usually implanted
with a dual chamber pacemaker programmed with spontaneous conduction sav-
ing algorithms that have been shown to reduce unnecessary ventricular pacing
and thus better follow AVD progression. The SafeR mode allows AAI mode func-
tioning with automatic switch to DDD in case of AV block (AVB). The SafeR mode
also allows detailed AV conduction status recordings. The EVOCAV study aimed
to prospectively study the evolution of AVD patients programmed in Safe R mode.
Methods: Out of the 91 patients included (73±12 y; 67% men), 82 patients were
analysed (9 premature loss of follow-up) after documented paroxystic AVB III
(n=13) or syncope with concomitant long His-Ventricular conduction disorders
(additional disorders: LBBB n=29, bifascicular block n=23, none n=17). SafeR
recordings were evaluated every 6 months up to 3 years. Patients were stratified
in 3 groups depending on the severity of their AV conduction disorders, defined by
the duration of switches to DDD mode recorded in the device memory. A logistic
multivariate model was applied to identify predictive factors for AVB severity.
Results: After a mean follow-up of 3 years:
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40% of patients developed permanent AVB (defined as 1 month duration of switch
in DDD), 87% the switch occurred within 6 months post implant.
23% of patients developed paroxystic AVB episodes, but ventricular spontaneous
conduction was maintained throughout the follow-up in this sub-group of patients.
37% of patients did not experience any AVB.
The multivariate model showed that 2 factors were significant predictors of AVB
severity: evidence of paroxystic AVB III before implantation and recurrent syncope
at implant predicted permanent AVB (p=0.04 and p=0.02, respectively).
Conclusions: The EVOCAV study showed that 37% of PM patients implanted
for atrio-ventricular disorders remained free from recurrence up to 3 years. Doc-
umented AVB and multiple syncopes before implantation appeared as major pre-
dictors for recurrence. Utilization of the SafeR mode and memories might bring
more knowledge around the evolution of this pathology and leverage the implant
indication.

P544 | BEDSIDE
Real necessity of magnetic resonance imaging examinations after
permanent pacemaker implantation

A. Taruya1, A. Tanaka1, T. Nishiguchi1, Y. Ozaki1, S. Ueno2, Y. Okumoto2,
T. Kubo1, K. Hirata1, T. Akasaka1. 1Wakayama Medical University, Department
of Cardiovascular Medicine, Wakayama, Japan; 2Social Insurance Kinan
Hospital, Tanabe, Japan

Background: The usage of magnetic resonance imaging (MRI) is restricted
for patients with a permanent pacemaker. While several manufacturers have
launched MRI-conditional pacemakers, no data is available for the real neces-
sity of MRI after pacemaker implantation. The aim of this study was to investigate
the prevalence of the MRI-required events after pacemaker implantation.
Methods and results: Permanent pacemaker implantation was performed in
254 patients between January 2000 and September 2012. All patients received
regular follow-up at the outpatient clinic of the Social Insurance of our hospital.
We excluded one patient for moving, and 3 for non-cardiac death from the orig-
inal population. Ultimately, we analyzed 250 patients (98.4%) in this study. The
patients were divided into two groups (an event group and a non-event group)
depending on the MRI-required event.
The MRI-required events were cumulatively observed in 42 (16.8%) patients dur-
ing the mean observational period of 38.1 months (5.3%/year). Intracranial dis-
ease was found in 18 (43%) patients, heart disease in 5 (12%) patients, upper
canal disease in 6 (12%), lower canal disease in 12 (29%), and pelvic area dis-
ease in 1 (2%). There were no differences in patient’s characteristics between
the two groups. Multivariable logistic analysis showed that no specific factor was
associated with the MRI-required event.

Cumulative event rate. Kaplan-Meier plot.

Conclusions: The MRI-required event cumulatively increases at the rate of 5.3%
per year after permanent pacemaker implantation. No specific predictive factor
was found for the future MRI-examination necessity. Our results suggest that MRI-
conditional pacemaker should be considered for all patients, especially with a long
life expectancy.

P545 | BENCH
Alterations in the expression of genes related to contractile function
and hypertrophy of the left ventricle in chronically paced patients from
the right ventricular apex

E. Simantirakis1, E. Arkolaki1, I. Kontaraki2, A. Patrianakos1,
S. Chrysostomakis1, E. Foukarakis3, P. Vardas1. 1University Hospital of
Heraklion, Department of Cardiology, Heraklion, Greece; 2University of Crete,
Heraklion, Greece; 3Venizelio General Hospital, Cardiology Department,
Heraklion, Greece

Purpose: The purpose of this study is to assess in the peripheral blood alterations
of the expression of genes related to contractile function and hypertrophy of the
left ventricle, after right ventricular apical pacing in patients with preserved left
ventricular systolic function.
Methods: In this study, we enrolled patients who underwent pacemaker implan-
tation due to bradycardic indications and divided them into two categories. Group
A consisted of individuals paced due to atrioventricular conduction disturbances
and ventricular pacing exceeded 90%, while group B who suffered sinus node
dysfunction, had preserved intrinsic atrioventricular conduction.
At the time of implantation, 3 and 12 months later, we evaluated in the periph-

eral blood concentrations of messenger ribonucleic acid (mRNA) of sarcoplasmic
reticulum calcium ATPase (SERCA), and β-myosin heavy chain (β-MHC). At the
same time points and additionally at 2 and 4 years, we estimated echocardio-
graphically left ventricular end-diastolic diameter (LVEDD), left ventricular end-
systolic diameter (LVESD) and ejection fraction (EF).
Results: We collected data from 52 patients (mean follow up 3.8±0.2 years).
Group A consists of 24 patients with QRS duration 142±12msec, while group B
(28 patients), have mean QRS 85±5msec.
In group A at 3-months follow-up, mRNA levels of SERCA were decreased
(8.68±1.23 vs 3.52±0.77 p=0.001) and β-MHC mRNA levels were increased
though not significantly (10.63±0.53 vs 159.53±75.4 p=0,065), while echocar-
diographic parameters remained unaltered. In controls all measured parame-
ters showed no significant changes. At 2 and 4-years follow up in group A,
LVEDD increased from 50±1.01mm at baseline to 53.79±1.1mm at 2 years
and 56.71±1.12mm at 4 years (p<0.04), LVESD also increased (29.67±0.69mm
to 33.13±0.9mm and 35.38±0.86mm respectively, p<0.04) and LVEF declined
(63±2.08 to 56.58±2.22, and 52.8±2.2 p<0.04). Group B also exhibited some
changes which were not statistically significant.
Conclusions: In patients with preserved EF and high percentage of ventricular
pacing after permanent RV apical pacing, alterations in the peripheral blood in
the expression of genes regulating LV contractile function and hypertrophy are
traceable in early stage, at which no changes of echocardiographic parameters
are evident. If solid data are established concerning early predicting factors of
new onset HF, then we will be able to identify in a very early phase, patients that
are canditates for device upgrade to CRT prior to HF development.

INSIGHT FROM ECHOCARDIOGRAPHY AND ECG IN CRT

P547 | BENCH
Positive haemodynamic response to cardiac resynchronisation
therapy in right bundle-branch block requires coexisting left
ventricular activation delay

J. Lumens1, J. Walmsley1, A. Auricchio2, T. Delhaas1, F.W. Prinzen3.
1Cardiovascular Research Institute Maastricht, Maastricht University, Dept
of Biomedical Engineering, Maastricht, Netherlands; 2Cardiocentro Ticino,
Division of Cardiology, Lugano, Switzerland; 3Cardiovascular Research Institute
Maastricht, Maastricht University, Dept of Physiology, Maastricht, Netherlands

Purpose: To evaluate the suitability of cardiac resynchronisation therapy (CRT)
for treatment of right bundle-branch block (RBBB) compared to left bundle-branch
block (LBBB).
Methods: The CircAdapt model of the human heart and circulation was used
to simulate cardiac function of a heart failure patient with synchronous ventricu-
lar activation. Ventricular contractility was decreased so that left ventricular (LV)
ejection fraction was 30% and end-diastolic pressure 24 mmHg. Starting from this
reference simulation, different degrees of LBBB and RBBB were simulated by im-
posing septal-to-LV lateral wall activation delays (ranging from 0-180 ms) and
septal-to-RV lateral wall activation delays (ranging from 0-156 ms), respectively.
Each combination of RV and LV activation delay in these ranges was simulated.
CRT was applied to each of these models of baseline electrical dyssynchrony by
simulating conventional biventricular pacing. Haemodynamic response to CRT
was defined as the increase in stroke volume relative to baseline value.
Results: CRT did not improve or even caused deterioration of haemodynamic
function in the simulations of RBBB with little or no coexisting LV electrical activa-
tion delay (see figure). Clinically relevant response to CRT only occurred when a
sufficiently large LV electrical activation delay was also present.

Haemodynamic response to CRT

Conclusions: Simulations indicate that “pure” RBBB without LV electrical activa-
tion delay is not a substrate amenable to conventional CRT, however, the efficacy
of CRT in patients with atypical RBBB (with a coexisting LV electrical substrate)
should be investigated in future clinical studies.

P548 | BEDSIDE
Difference between native and right-ventricular-paced QRS duration
predicts QRS shortening by cardiac resynchronization therapy:
a novel marker of true complete left bundle branch block

D. Wichterle, K. Sedlacek, V. Vancura, H. Jansova, J. Kautzner. Institute for
Clinical and Experimental Medicine, Prague, Czech Republic

Purpose: True complete left bundle branch block (cLBBB) predicts greater re-
sponse to cardiac resynchronization therapy (CRT). Right-ventricular (RV) mid-
septum pacing approximates a true cLBBB QRS complex morphology. We inves-
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tigated whether the difference between native and right-ventricular-paced QRS
duration (QRSd) predicts QRSd shortening by CRT.
Methods: We prospectively collected ECGs and EGMs in 110 consecutive pa-
tients (aged 66±9 yrs; 72% males; 59% non-ischemic cardiomyopathy; LVEF
26±5%) with native non-RBBB QRS morphology undergoing CRT implant.
Recordings of spontaneous rhythm, RV and CRT pacing were carefully edited,
signal-averaged and manually measured by electronic calipers.
Results: Native QRS width was 181±21 ms. Left ventricular (LV) pacing lead
was implanted at the position with Q-LV /QRSd ratio of 0.73±0.11. QRSd was
prolonged by 27±25 ms during RV pacing (delta-QRS-RVP) and shortened by -
15±26 ms during CRT pacing (delta-QRS-CRT). Delta-QRS-CRT correlated with
delta-QRS-RVP (r=0.71, Figure), with native QRSd (r = -0.65), and with Q-LV
ratio (r = -0.43); all p<0.00001. In multivariate analysis, delta-QRS-CRT was most
strongly associated with delta-QRS-RVP (r2=0.33, p<0.00001), followed by native
QRSd (r2 = 0.27, p<0.00001), and Q-LV ratio (r2 = 0.15, p=0.02).

Conclusions: The QRSd prolongation by RV midseptum pacing is a surrogate
of residual left bundle conduction. The difference between native and RV-paced
QRSd is the strongest predictor of CRT-induced QRSd change independent of
native QRSd. Whether this is also independent of pre-implant surface ECG mark-
ers of true cLBBB remains to be investigated.

P549 | BEDSIDE
Prediction of ICD-therapies by 12-lead ECG in primary prophylactic
CRT-D: observations in 434 patients during 10 years

M. Grett, H.-J. Trappe. University Hospital St. Mary’s Hospital Herne, Cardiology
and Angiology, Herne, Germany

Purpose: Indications for a primary prophylactic ICD and for CRT are generally
based on severe LV-dysfunction. A considerable number of pts with ICD or CRT-D
will never profit from ICD-therapy but experience complications. A parameter in-
dependent from LVEF to predict which patient will retrieve adequate ICD-therapy
is needed. The modified Selvester-ECG-score (MSES) correlates with the LV scar
burden. In a retrospective analysis of SCD-HeFT it has shown a value in describ-
ing pts at high vs low risk for ICD-therapy. Another retrospective study revealed
that benefit of CRT was more likely in pts with lower MSES. Combining these find-
ings with the fact of less necessary ICD-therapy in pts with good response to CRT
makes the MSES a promising parameter to predict ICD-therapies in CRT-D-pts.
Methods: We studied 434 pts who underwent CRT-D implantation at our insti-
tution between 2000-2010. Pts with secondary prophylactic indication for ICD
(n=61), upgrade from existing devices (n=95) and regular follow-up in other insti-
tutions (n=132) were excluded. Of the 146 pts left following characteristics among
others were investigated: modified Selvester-ECG-score (MSES), QRS-duration,
bundle branch block/LV-hypertrophy (defined by the method of MSES), LVEF, is-
chemic vs dilatative cardiomyopathy, occurrence of/time from implantation to first
ICD-therapy or to last follow up.
Results: Median follow-up time was 605,5 days (range 191-1420 d.). 24% suf-
fered adequate ICD-therapy. Pts with adequate ICD-therapy had significant lower
median LVEF (20% vs 23%, p=0,0008), shorter QRS-duration (150ms vs 160ms,
p=0,019), more often missing BBB/LV-hypertrophy criterions (31,4% vs 13,5%,
p=0,022) and a higher median MSES (7 points vs 3 points, p<0,0001). ROC-
analysis of the MSES showed a sensitivity of 0,914 (0,769-0,982) and a speci-
ficity of 0,586 (0,488-0,678) at a cutoff of <4 pts for predicting occurrence of
ICD-therapy. LVEF and Selvester-score showed only minor correlation (Spear-
man’s rho -0,182). Regression analyses identified MSES and QRS-duration but
not LVEF as predictive parameters when combined. With <4 pts in MSES as a
cut-off the hazard ratio for ICD-therapy was 11,45 (5,9-22,22, p<0,001) with lower
risk for pts with score <4.
Conclusion: We could clearly demonstrate that the modified Selvester-ECG-
score is an ideal approach to predict the necessity of ICD-therapy in pts with
indication for CRT independently from LVEF. Management of pts with indication
for CRT could be improved by use of this parameter, particularly with regard to
the question if a CRT-Pacemaker is an alternative in more pts.

P550 | BEDSIDE
Fragmented QRS is a novel predictor of sudden cardiac death and
ventricular arrhythmias after receiving cardiac resynchronization
therapy

M. Igarashi1, H. Tada2, Y. Seo1, T. Ishizu1, K. Kuroki1, H. Yamasaki1,
Y. Sekiguchi1, Y. Noguchi3, A. Nogami1, K. Aonuma1. 1University of Tsukuba,
Ibaraki, Japan; 2University of Fukui, Fukui, Japan; 3Tsukuba Medical Center
Hospital, Tsukuba, Japan

Introduction: It has been reported that a fragmented-QRS (fQRS) represents a
conduction delay caused by myocardial scar in patients with coronary artery dis-
ease. On the other hand, it is well known that a wide QRS may indicate ventricular
dyssynchrony in heart failure patients. However, there is no information on the re-
lationship between the fQRS and clinical outcome in heart failure patients after
cardiac resynchronization therapy (CRT).
Methods: This study included 113 heart failure patients who received CRT
(NYHA class: II/III/IV=18/71/24, Ischemic/non-ischemic=26/87). The 12-lead
electrocardiograms pre- and post-implantation were analyzed. The presence of
an fQRS was decided in accordance with the definition in previous papers as fol-
lows. 1) the presence of an additional R wave (R’ or notching in the nadir of the R
wave or S wave, or the presence of >1 R’= (fragmentation) in 2 contiguous leads,
corresponding to a major coronary artery territory in narrow QRS complexes. 2)
In a wide QRS complex including bundle branch block or paced QRS, >2 notches
in the R or S wave. The primary endpoint was a composite of the death and hos-
pitalization due to heart failure or arrhythmias.
Results: An fQRS was found in 59 patients (52%) before the CRT (fQRS[pre-
CRT]). Those with an fQRS[preCRT] had a longer QRS duration than those with-
out (178 vs. 158 [ms], p<0.01). However, an fQRS[preCRT] was not associated
with the 18 month follow-up clinical outcome after CRT. An fQRS was also found
in 36 patients (32%) during biventricular pacing after CRT (fQRS[postCRT]).The
event-free rate was significantly lower in patients with an fQRS[postCRT](n=11,
31%) than in those without (n=46, 60%; log rank test: p<0.05, See the figure).
A Cox regression analysis revealed that fQRS[postCRT] was an independent
predictor of an unfavorable outcome (HR=3.1; 95% CI=1.3-7.6, p<0.05) as well
as the baseline NYHA class (HR=3.8, 95% CI=2.0-7.1, p<0.001). Furthermore,
sudden cardiac death (SCD) or ventricular arrhythmic events occurred more fre-
quently in patients with an fQRS[postCRT] than in those without (22 vs. 3 [%],
p<0.01).
Conclusions: In heart failure patients, the presence of an fQRS[postCRT] pre-
dicts unfavorable outcomes. Furthermore, it could be a predictor of SCD and ven-
tricular arrhythmias after receiving CRT

P551 | BEDSIDE
The role of ECG parameters in the resynchronization therapy of heart
failure patients

A. Boros, S. Simon, I. Osztheimer, S. Szilagyi, E. Zima, L. Geller, M. Levente,
B. Merkely, G. Szeplaki. Semmelweis University Heart Center, Cardiology,
Budapest, Hungary

Cardiac resynchronization therapy (CRT) improves the mortality of heart failure,
however, some patients do not respond adequately. We aimed to investigate the
possibility to predict this response and the 2-year survival of patients by means
of ECG analysis.
We examined the 12-lead ECG records of 137 heart failure patients (43 non-
responders and 94 responders) retrospectively with a digital caliper before CRT
and 1 and 6 months after implantation, while ECGs of 25 healthy subjects served
as control. We measured the QRS size, QT time and JT time (QRS minus QT) in
all leads one by one and then averaged them.
We used Framingham’s correction for heart rate. We defined the clinical respon-
siveness as 10% improvement of the ejection fraction or 25% increase in the
6-min walking test 6 months after the treatment. For statistics we used ANOVA
or t-test to compare means, Fischer’s exact test for categorical variables, ROC
analysis for cut-off values and log rank test for survival analysis.
The baseline QRS and QT were higher in patients as compared to the control
group (163±2 vs 102±4 ms and 454±2 vs 389±3 ms, p<0.0001). CRT reduced
these parameters both at 1 month (132±2 and 420±2 ms, p<0.0001) and 6
months later (109±1 ms and 398±2 ms, p<0.0001), when we observed no differ-
ence between CRT and control group (p=0.51 and 0.22). Baseline JT did not differ
significantly as compared to the control (289±3 vs 289±4 ms, p=0.85) and CRT
slightly influenced this value at 1 month (283±2, p=0.01) and 6 months (286±3,
p=0.057).
We found that non-responders had longer QT as compared to responders at
baseline (467±4 vs 449±2, p=0.02, cut-off: 464 ms, AUC=0.62, OR=0.33, 95%CI
of OR=0.15-0.73). At 1 month JT was increased in non-responders (291±5 vs
282±3 ms, p=0.01, cut-off: 285 ms, AUC=0.66, OR=0.28, 95%CI of OR=0.1-
0.77) while 6 months after CRT implantation the non-responders had wider QRS
(121±4 vs 108±1 ms, p=0.01, cut-off: 112 ms, AUC=0.68, OR=0.25, 95%CI of
OR=0.08-0.78).
Patients with longer QT as 464 ms at baseline had lower survival rates after 2
years (p=0.04, HR=1.99, 95%CI of HR=1.03-4.33). Longer than 285 ms JT at 1
month was associated with an increased mortality (p=0.02, HR=2.68, 95%CI of
HR=1.15-7.69). The mortality was higher when the QRS was wider than 112 ms
6 months after CRT implantation (p=0.02, HR=3.82, 95%CI of HR=1.17-11.49).
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In conclusion, CRT normalized QRS size and QT time after 6 months, but influ-
enced less JT time. Based on our approach, basic ECG parameters were able to
predict the mortality of heart failure patients with CRT as well as their response
to the treatment.

P552 | BEDSIDE
Importance of dobutamine dose during stress echocardiography to
assess left ventricular contractile reserve for cardiac
resynchronisation therapy

P. Murin, P. Mitro, G. Valocik. East-Slovak Institute of Cardiovascular Diseases,
Department of Cardiology, Kosice, Slovak Republic

Background: The presence of myocardial contractile reserve (CR) determined by
dobutamine stress echocardiography (DSE) predicts response to cardiac resyn-
chronisation therapy (CRT). Using lower doses of dobutaime during DSE would
have been inadequate to elicit a full contractile response in patient with heart fail-
ure, who have downregulation of β1-adrenoreceptor. Nevertheless, incremental
doses of dobutamine may lead to worsening of myocardial contractility (biphasic
response due to ischaemia). We assumed that CR assessed by high-dose DSE
compared to low-dose DSE is better predictor of response to CRT.
Methods: 51 consecutive symptomatic patients (62±11 years) with heart failure
(EF 26,4% ± 7,0%), which coronary anatomy were not suitable for revasculariza-
tion, underwent DSE before CRT implantation. The difference in ejection fraction
at rest and during low-dose (20 ug/kg/min) and high-dose (40 ug/kg/min) DSE
declared global myocardial contractile reserve. Responders to CRT were defined
by a decrease in left ventricule end-systolic volume ≥15% and/or increase in EF
≥5% after 6 months of CRT.
Results: Responders (27 patients, 53%) showed higher global myocardial con-
tractile reserve compared to non-reponders during low-dose DSE (8,3% ± 9,5%
vs. � 2,8% ± 6,8%, p=0,0299) and during high-dose DSE (9,6% ± 8,0% vs. �
2,9% ± 7,7%, p=0,0046), respectively. ROC analysis confirmed statisticaly non-
significant difference between using low and high-dose DSE to predict response
to resynchronisation therapy (AUC 0,690±0,08 vs 0,752±0,07, p=0,4041).
Conclusion: Global myocardial contractile reserve determined by high-dose DSE
showed no additional benefit to predict CRT response compared to low-dose
DSE.

P553 | BEDSIDE
New contraction heterogeneity detected by cross correlation tissue
doppler imaging after cardiac resynchronization therapy is a marker
for ventricular arrhythmias

B. Tayal1, J. Gorcsan1, A. Delgado-Montero1, J.J. Marek1, N. Risum2, K. Ryo1,
A. Goda1, S. Saba1, P. Sogaard3. 1University of Pittsburgh, Cardiology,
Pittsburgh, United States of America; 2University of Copenhagen, Copenhagen,
Denmark; 3Aalborg University Hospital, Cardiology, Aalborg, Denmark

Purpose: Though cardiac resynchronization therapy (CRT) often results in ben-
eficial effects to patients with severe heart failure, its effect on ventricular arrhyth-
mias (VA) is controversial. Our objective was to test the hypothesis that VA is as-
sociated with changes in left ventricular (LV) mechanical heterogeneity by cross
correlation (CC) of tissue Doppler (TDI) longitudinal acceleration before and after
CRT implantation.
Method: We studied 165 CRT patients with QRS ≥120 ms, NYHA II-IV, EF≤35%
with TDI at baseline and 6 months follow-up. CC analysis was performed on the
basal LV segments of opposing walls using myocardial acceleration derived from
TDI from 3 apical views. A cutoff of 35 ms was predefined as CC positive. Out-
come events were defined as any incidence of appropriate anti tachycardia pacing
(ATP) or shock or death within the first 2 years.
Result: 22 patients died or had transplantation or LV assist device (AD) implanta-

tion before 6 months. Out of 143 Patients, 92 (64%) were CC positive before CRT
implantation and 52 (36%) were CC positive 6 months after CRT implantation. 40
patients (28%) had persistent CC positive and 12 (8.3%) had new CC positive.
There were CRT-D registered 22 VA events (7 appropriate shocks and 15 ATPs)
and a total of 36 VA or death. Patients were divided into 4 groups based on CC
positive or negative before and after CRT. Incidence of both arrhythmic events
and death were highest in patients with new cross correlation positive patients
58%*CC vs. 22% in rest 3 groups put together (*p<0.01) after CRT: Hazard ratio
of 2.9; 95% CI 1.3 -6.7 *p<0.01).
Conclusion: A simple CC technique performed on TDI data from apical images
has the ability to predict arrhythmias in CRT patients and has potential for clinical
use.

P554 | BEDSIDE
Right ventricular longitudinal strain as a predictor of early and
long-term mortality in Cardiac Resynchronisation Therapy implanted
patients

K.V. Nagy, G. Szeplaki, V. Kutyifa, A. Kosztin, A. Apor, S.Z. Szilagyi, E. Zima,
L. Molnar, L. Geller, B. Merkely. Semmelweis University, Heart Center, Budapest,
Hungary

Aims: Right ventricular (RV) function has established prognostic significance
in heart failure (HF). However the predictive role of RV dysfunction in patients
with Cardiac Resynchronisation Therapy (CRT) remains unclear. We investigated
whether RV function influences outcome in patients undergoing CRT.
Methods: Consecutive HF patients (n=93) with CRT indication were enrolled
prospectively. All patients underwent clinical evaluation and echocardiography
before, 6 months after CRT implant and followed up for 24 months. During echo-
cardiography left ventricular (LV) volumes, ejection fraction, RV morphology and
function were evaluated and RV longitudinal strain analysis was performed. The
primary end-points were short- and long-term all-cause mortality in the first 6
months and at 24 months. CRT-response was defined at 6 months as 10% reduc-
tion in LV end-systolic volume.
Results: Nine patients (9.6%) met the primary endpoint at 6 months and 22 pa-
tients (23.6%) at 2 years. Fifty-seven (61.2%) patients were considered respon-
ders to CRT. Baseline RV global longitudinal strain (GLS) was deteriorated in both
early and 2 years mortality (-10.4±5.3% vs. -6.6±4.2%, p=0.013; 11.0±5.2% vs.
-7.0±4.3%, p=0.0003). In multivariate Cox regression analysis after adjustment
of relevant clinical covariates RV GLS lower than the median (-10%) remained in-
dependent predictor of both short-, and long-term mortality (HR: 13.2, CI: 1.72 –
101.89, p=0.013 and HR: 4.7, CI: 1.63 - 13.8, P=0.004 respectively). The Kaplan-
Meyer curve of survival with RV GLS median diverged early during follow up and
continued to diverge over time (log-rank, p=0.001).

Kaplan-Meyer survival analysis.

Conclusion: Our findings indicate, that baseline RV dysfunction is associated
with poor short- and long-term outcome after CRT implantation.

P555 | BEDSIDE
The presence of a left bundle branch block contraction pattern
evaluated by 2D strain is closely associated with long-term survival
after cardiac resynchronization therapy

N. Risum1, B. Tayal2, T.F. Hansen3, N.E. Bruun3, S. Saba2, J. Kisslo4,
J. Gorcsan2, P. Sogaard5. 1Hvidovre Hospital - Copenhagen University Hospital,
Department of cardiology, Hvidovre, Denmark; 2University of Pittsburgh,
Department of Cardiology, Pittsburgh, United States of America; 3Gentofte
Hospital - Copenhagen University Hospital, Department of Cardiology, Hellerup,
Denmark; 4Duke University Medical Center, Department of cardiology, Durham,
United States of America; 5Aalborg University Hospital, Department of
Cardiology and Clinical Institute, Aalborg, Denmark

Purpose: The value of echocardiographic dyssynchrony in prediction of response
to Cardiac Resynchronization Therapy (CRT) is unclear with current guidelines
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favouring left bundle branch block (LBBB) >150ms by ECG alone. However,
specifically identifying mechanical LBBB contraction patterns of opposing wall
motion may provide additional clinical information. We hypothesized that the pres-
ence of a LBBB-related contraction pattern by strain imaging is associated with
favourable long-term outcome in CRT-patients.
Methods: We studied 159 patients from two centers (NYHA II-IV, EF≤35, and
QRS≥120ms) with LBBB prior to CRT. Longitudinal 2D-strain analysis was per-
formed in the apical 4 chamber view. A LBBB-related contraction pattern was
defined by the presence of 3 criteria; 1) early pre-stretch in the lateral wall, 2)
early termination of septal contraction, within 70% of ejection phase, 3) late peak
contraction in the lateral wall. Outcome was pre-defined as freedom from death,
LVAD or heart transplantation over 4 years.
Results: Of 159 patients, 101 had a classic LBBB contraction pattern defined
by 2D strain criteria. There was 28 deaths and 3 received LVADs. The event
rate was 10.9% (11/101) in the presence of a pattern prior to CRT vs. 34.4%
(20/58) if the pattern was absent: Hazard Ratio (HR) 0.3, 95% Confidence Interval
(CI) 0.14-0.60 (P=0.001). Patients with patterns had a more favourable event-free
survival regardless of QRS-duration. For QRS 120-149 ms; HR 0.27, CI 0.09-0.81
(P=0.004). For QRS >150 ms; HR 0.28, CI 0.1-0.81 (P=0.03).

KM-curves pattern vs. no pattern.

Conclusion: The presence of a LBBB- contraction pattern by 2D strain before
CRT is highly associated with favourable long-term survival in patients with LBBB
by ECG, independent of QRS-duration, and has additive prognostic value to the
ECG criteria alone.

P556 | BEDSIDE
Left ventricle contractile reserve and septal flash presence in
prediction of response to CRT: the multicentre ViaCRT study - 1-year
follow-up

A. Kulach1, Z. Gasior1, E. Plonska-Gosciniak2, J. Kasprzak3, K. Wita4, K. Mizia-
Stec4, H. Szwed5, A. Tomaszewski6, W. Sinkiewicz7, C. Wojciechowska8.
1Medical University of Silesia, 2nd Department of Cardiology, Katowice, Poland;
2Pomeranian Medical University, Szczecin, Poland; 3Medical University of Lodz,
Lodz, Poland; 4Medical University of Silesia, 1st Department of Cardiology,
Katowice, Poland; 5National Institute of Cardiology, Warsaw, Poland; 6Medical
University of Lublin, Lublin, Poland; 7Nicolaus Copernicus University (NCU),
Bydgoszcz, Poland; 8Silesian Center for Heart Diseases (SCHD), Zabrze,
Poland

Purpose: The multicentre Viability in Cardiac Resynchronization Therapy (Vi-
aCRT) trial was designed to investigate impact of myocardial viability on CRT
efficacy. Aim of the study was to determine role of “septal flash” presence and
myocardial contractile reserve determined in Low Dose Dobutamine Stress Echo
(LDSE) in prediction of response to CRT.
Methods: We assessed 133 subjects (102 males, aged 63±10 years) with
HFREF of ischemic (51%) and non-ischemic (49%) etiology, who met clinical
criteria for CRT. Baseline echo and LDSE was performed prior to CRT implan-
tation. Contractile reserve was expressed as number of segments with improved
contractility on LDSE. Baseline and one-year follow-up data were analyzed. Re-
sponse to CRT was defined as decrease of ≥1 NYHA class (clinical response) or
≥15% decrease of LVEDV (echocardiographic response).
Results: In logistic regression analysis only number of viable segments in LDSE

Kaplan Meier survival curves.

was a predictor of echocardiographic response (OR 1.2/segment, 95%CI 0.9-2.1,
p<0.05). ROC curve indicated 7 viable segments to be a cutoff point. Viability
defined as 7+ viable segments was a predictor of echocardiographic response
with OR 3.55 (95% CI 1.1-11.0, p=0.03).
Subjects with septal flash showed significant improvement in LVEF and LVESV,
but in logistic regression analysis septal flash was not significant predictor of
echocardiographic response. Neither contractile reserve nor septal flash were
significant predictors of clinical response to CRT. Kaplan-Meier analysis revealed
significantly better survival in patients with contractile reserve (figure); presence
of septal flash did not affect survival.
Conclusion: LDSE is a useful parameter that helps to predict objective response
to CRT and affects survival among HF patients treated with CRT.

CARDIAC RESYNCHRONISATION THERAPY ACROSS
DIFFERENT PATIENT PROFILES: WHO BENEFITS?

P558 | BEDSIDE
De novo and upgraded cardiac resynchronisation therapy device
complications at 1-year

C.E.P. Brough, C. Mcgee, A. Rao, D.J. Wright. Liverpool Heart and Chest
Hospital, Institute of Cardiovascular Medicine and Science, Liverpool, United
Kingdom

Purpose: The morbidity and mortality benefits of cardiac resynchronisation ther-
apy (CRT) are undisputable but complications are variably acknowledged. The
elderly predominate as the target population for CRT, many with devices in situ
requiring upgrading. Complication reporting following system upgrades is sparse,
yet essential for patient risk/benefit analysis. We contrast complication rates
within 1 year after de novo CRT implantation and upgrades to CRT.
Methods: Consecutive new CRTP/D systems (de novo) and upgrades, between
April 2008 and March 2011, were followed for complications within 1 year after
implant or upgrade. Complications recorded were; 1) pneumothorax, 2) pericar-
dial effusion, 3) haematoma requiring surgical evacuation, 4) system reburial, 5)
lead re-operation, 6) device explant/extraction, 7) contralateral system re-implant
and 8) further upgrade. Complications were prospectively documented, with ret-
rospective cross reference between data sources. Death within the 1 year was
recorded to enable censoring for mortality.
Results: 877 de novo were implanted (454 CRTP – 290 M, 164 F; 423 CRTD –
373 M, 50 F) and 174 upgrade (103 to CRTP, 71 to CRTD). Median age for de
novo recipients 71 yrs (16–94) and 74 yrs (31–90) for upgrade. Death occurred
inside 1 year after 94 de novo implants (10.7%) and 24 upgrade (13.8%). 229 de
novo implants were undertaken acutely (26.1%) and 29 (16.7%) upgrade. Table
1 demonstrates de novo and upgrade complications.

Table 1. Complications according to procedure

De novo (n=877) Upgrade (n=174)

Pneumothorax 4 1
Effusion 2 1
Haematoma surgical evacuation 1 0
Reburial 3 1
Lead intervention 44 16
Explant/ extraction 5 4
Re-implant 4 3
Upgrade 1 0
Total 64 (7.3%) 26 (14.9%)

Conclusion: 1 year complication rates after de novo implant or upgrade to CRT
are 7.3% and 14.9% respectively. Lead re-operations dominant the complications
of both procedures.

P559 | BEDSIDE
Effectiveness and safety of cardiac resynchronization therapy in older
patients

V.V. Maneikiene1, J. Maneikyte2, K. Rucinskas1, A. Aidietis1, G. Marinskis1.
1Vilnius University, Clinic of Cardiac and Vascular Diseases, Faculty of Medicine,
Vilnius, 2Vilnius University, Faculty of Medicine, Vilnius, Lithuania

Purpose: To compare the effectiveness and safety of cardiac resynchronization
therapy pacemakers (CRT-P) in younger and older patients by analyzing hos-
pitalization duration and complication rate after CRT-P device implantation and
long-term outcome and mortality data in two age groups (<70 vs ≥70 years).
Methods: We analysed consecutive 387 patients (106 [27.4%] women, 281
[72.6%] men, age 65.2±11.9 years) who had CRT-P pacing system implanted
between January 2002 and December 2013 because of class II-IV NYHA heart
failure (HF). Patients were divided into 2 groups according to age: <70 years,
58.8±10.0, from 12.2 years (n=242) and ≥70 years, 76.2±4.3, to 85.3 years
(n=145). Functional capacity, heart failure hospitalization and mortality data were
assessed during follow-up. Also we analyzed the length of hospital stay and com-
plications after implantation. Pearson correlation coefficient was used to measure
the correlation between the changes. p≤0.05 was considered statistically signifi-
cant.
Results: Gender and NYHA class distribution did not differ between groups.
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Older patients had ischaemic cardiomyopathy, bypass grafting, past myocardial
infarction and arterial hypertension more often than younger (p≤0.05). The older
group had worse renal function, lower haemoglobin and platelet count (p≤0.05).
Patients of younger group were more likely to have larger hearts (left ventricular
end-diastolic diameter 6.8±0.97 cm vs 6.2±0.8 cm, p=0.000; left ventricular end-
systolic diameter 5.7±1.1 cm vs 5.0±1.0 cm, p=0.000) with worse left ventricu-
lar function (left ventricular ejection fraction 27.7±8.7% vs 30.6±9.9%, p=0.002)
than older.
There was no difference between groups in hospitalisation duration after implan-
tation procedure (5.9±3.2 days vs 5.7±3.0 days, p=0.515). Complication rate did
not differ between groups (in 15 younger patients (6.0%) vs 4 (2.8%), p=0.13).
Older patients were re-hospitalized more often during the first year after implan-
tation (41/242 (28.3%) vs 40/145 (16.6%), p=0.006). Re-hospitalization rate dur-
ing second year was similar (16 (11.0%) vs 25 (10.4%), p=0.838). Finally, all-
cause mortality during the follow-up period was similar (29 (20.0%) vs 50 (20.7%),
p=0.876).
Conclusions: CRT-P proved to be similarly effective in older people with HF in
terms of all-cause mortality or admission due to HF worsening. Compared to
younger patients with HF, older patients did not have higher incidence of adverse
events and complications after CRT-P system implantation procedure.

P560 | BEDSIDE
The incidence and clinical significance of de novo depression in
cardiac resynchronization therapy recipients

T. Podolecki1, R. Pudlo2, M. Koziel1, J. Boidol1, M. Mazurek1, S. Morawski1,
J. Kowalczyk1, O. Kowalski1, Z. Kalarus1, R. Lenarczyk1. 1Medical University
of Silesia, 1st Dpt of Cardiology, Congenital Heart Diseases & Electrotherapy,
Zabrze, Poland; 2Department of Psychiatry, Medical University of Silesia,
Tarnowskie Gory, Poland

Purpose: The aim of the study was to assess the incidence and clinical signif-
icance of depression that developed after initiation of cardiac resynchronization
therapy (CRT).
Methods: The prospective, single-center, interventional, non-randomized study
encompassed 260 consecutive heart failure (HF) patients implanted with CRT-D.
All patients completed the Beck Depression Inventory (BDI-II) and underwent a
psychiatric examination at baseline. The assessment of psychiatric status was
repeated at 3, 6 and 12 months after implantation. 131 (50.4%) patients free
of depression symptoms at baseline were included into further analysis. Data on
long-term follow-up (12 months) were screened to identify patients who developed
a composite endpoint of death or hospitalization for HF.
Results: De novo depression was diagnosed in 24 (18.3%) subjects after 3
months of CRT, while mean BDI-II scores increased significantly in the whole
group within this period (7.87±3.46 vs. 5.74±2.44; P<0.001). Patients who de-
veloped depression (Depression Group) had a significantly higher risk for a
composite endpoint than those free of this disorder (Control Group): 33.3% vs
10.3% (p<0.05). Atrial fibrillation (HR 4.4), moderate or severe mitral regurgi-
tation (HR 2.4), development of depression (HR 2.3), glomerular filtration rate
<45ml/min/1.73m2 (HR 2.1), diabetes mellitus (HR 1.6), age >75 years (HR 1.3)
were the independent predictors for a composite endpoint in the analyzed popu-
lation.
Conclusions: Exaggeration of depressive symptoms is a common clinical prob-
lem in patients after CRT-D implantation, with 18 out of 100 patients developing
clinically overt depression within 3 months. The development of depression was
the independent marker of poor outcome in this population.

P561 | BEDSIDE
Chagas disease and resynchronization therapy. results of 5 years of
follow up in 130 patients

J.R. Castro Dorticos1, S. Dos Santos Galvao Filho2, B. Papelbaum2, L. Leite2,
J.P. Velasco Pucci2, R. Cardoso Jung Batista2, J.T. Medeiros De Vasconcelos2,
C. Duarte2, C. Fragata1. 1University Hospital of Guadalajara, Guadalajara,
Spain; 2Hospital Beneficencia Portuguesa of Sao Paulo, Clinic of Rhythmology
Cardiac, Sao Paulo, Brazil

Resynchronization Therapy (CRT) has resulted an effective treatment for heart
failure (HF) in pts. with LVD and ventricular dyssynchrony. In Chagas disease
(CD)however only a few series cases has been published.We present a cohort of
130 patients (pts) of our experience with CRT in CD. From January 1992 to de-
cember 2013, 156 pts with CD and HF were submitted to CRT. Clinical records of
130 pts were analyzed retrospectively. males (57.3%) and females (42.6%) with
a mean age of 58.25 years. 27 pts (33%) were in NYHA class IV, 50 pts (61%) in
NYHA III, 5 pts (6%) in NYHA II and none in NYHA I. All pts had intraventricular
conduction disturbances: 50 pts (60.9%) with Right Bundle Branch Block (RBBB)
+ Left Anterior Fascicular Block (LAFB) and 32 pts (39%) with Left Bundle Branch
Block (LBBB). Mean width of QRS complex was 186.1±31.31 ms.The echocar-
diogram showed important systolic dysfunction in all pts with mean Ejection Frac-
tion (EF) of 27.71±10.44%. All 82 pts were submitted to CRT, 69 pts (84.14%)
received a CRT pacemaker (CRT-P) and 13 pts (15%) a CRT defibrillator (CRT-D).
The statistical analysis of data was performed using the program SPSS Statistics
v. 20.0. In mean follow-up of 24.5±39.7 months we observed clinical benefits in
80% of pts. 19 pts (23%) were in NYHA class I, 47 pts (57%) in NYHA class II,

and 16 (20%) remained in NYHA class III or IV (p<0.0001). we found a signifi-
cant reduction of the mean width of QRS complex after CRT (110.55±9.72 ms,
p<0.0001),and PR interval from 202.9 ms to 133.45 ms (p<0.0001). and number
of hospitalizations from 2.84 to 0.89 post intervention (p<0.0001).Also a signifi-
cant reduction in the average doses of diuretics (from 60mg before to 35mg after
surgery, p<0.0001) and a increase in the average doses of Beta Blockers (from
22.2 mg to 35 mg after surgery, p<0.0001). The EF goes from 27.71±10.44% pre
implantation to 35.77±9.72% post (p<0.0001). 29 deads had occurred (35.36%),
all in patients with CRT-P. 25 (86.2%) were from cardiac causes and 13 (52%)
were sudden. There no episodes of sudden death in the CRTD arm, many pa-
tients in this arm had appropriate therapies for ventricular arrhytmias.
Conclusions: There was no difference in patients with LBBB and RBBB+LAFB.
position of the left ventricular lead and distance between left and rigth leads show
significative diference in the acute response to the theraphy.CRT proved to be
useful in treatment of refractory HF of CD. Considering the high mortality for sud-
den cardiac death, even in the group of good responders with CRT-P, we should
always consider the indication of CRT-D for those pts.

P562 | BEDSIDE
Cardiac resynchronization therapy is associated with better long-term
outcome in females, even in non-ischemic cardiomyopathy

V. Kutyifa1, A. Kosztin1, A. Bindra2, E. Zima1, S.Z. Szilagyi1, A. Roka1,
V.K. Nagy1, L. Geller1, B. Merkely1. 1Heart Center, Budapest, Hungary;
2University of Rochester Medical Center, Cardiology Division, Rochester, United
States of America

Background: Previous studies indicated that females have better echocardio-
graphic improvement and short-term clinical outcome with an implanted cardiac
resynchronization therapy (CRT) compared to males. However, data on long-term
outcome with CRT by gender are scarce and it has been suggested that the incre-
mental benefit is mainly driven by the differences in etiology of cardiomyopathy
by gender.
Methods: We evaluated patients undergoing CRT implantation at a high-volume
single center in Hungary. Data on all-cause mortality was assessed using clinic
follow-up data and the Hungarian National Healthcare Fund Death Registry.
Kaplan-Meier survival curves and multivariate Cox proportional hazards regres-
sion analysis were used to analyze mortality in CRT patients by gender and etiol-
ogy of cardiomyopathy.
Results: From June 2000 to April 2011, 261 females (23%), and 857 males re-
ceived a CRT. During long-term follow-up, 61 of 261 (23%) females died com-
pared to 317 of 857 males (37%) (p<0.001). Females had a significant 45% lower
risk of all-cause mortality (HR= 0.55, 95% CI: 0.41-0.72, p<0.001) compared to
males after adjustment for age, ischemic etiology, and diabetes at baseline. This
association was consistent in non-ischemic etiology, females had 56% lower risk
of all-cause mortality (HR=0.44, 95% CI: 0.31-0.63, p<0.001). A total of 36 of
187 (17%) females died with non-ischemic cardiomyopathy compared to 179 of
478 (37%) males (p<0.001) (Figure). Our results were similar after adjustment
for QRS duration.

Figure 1

Conclusions: Among patients undergoing CRT implantation, females have sig-
nificantly better long-term clinical outcome compared to males. This finding per-
tains to females with non-ischemic etiology of cardiomyopathy and across differ-
ent QRS durations.

P563 | BEDSIDE
Determinants and impact of new persistent atrial fibrillation on
long-term outcome in patients receiving cardiac resynchronization
therapy

L.E. Sade, I. Atar, B. Ozin, H. Muderrisoglu. Baskent University, Faculty of
Medicine, Ankara, Turkey

Purpose: Cardiac resynchronization therapy (CRT) has favorable effects on prog-
nosis in heart failure patients. We aimed to investigate the determinants and im-
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pact of new persistent atrial fibrillation (afib) on long-term outcome in patients
receiving CRT.
Methods: We prospectively studied patients in sinus rhythm at baseline and
followed-up over 5 years. Afib episodes were detected by pacemaker interroga-
tion during follow-up visits scheduled every 6 months after CRT implantation. Only
the incident persistent or permanent afib episodes were counted. Routine 2D and
Doppler echocardiography were performed before and 6 months after CRT. Vol-
ume response was defined as end systolic volume (ESV) reduction >15%. Pa-
tients were censored for afib development at pre-specified outcome events: death,
heart transplantation or LV assist device implantation.
Results: Out of 104 patients (19% female, 59% ischemic) 25 developed new afib
during follow-up, 64% were volume responders, 6 patients needed AV node ab-
lation to assure >95% biventricular pacing. Thirty- two end-point events occurred
over 5 years. There was more important decrease in left atrial volume index (LAVI)
in patients free from afib as compared to those who developed afib (-5±6ml/m2vs
2±6 ml/m2 P<0.0001). Postimplantation LAVI, LV ESV, mitral regurgitant volume
and E/E’ were independent predictors for new afib after CRT. New afib developed
less frequently in volume responders than nonresponders and freedom from afib
was associated with a more favorable outcome (Figure).

Conclusions: Left ventricular and left atrial reverse remodeling, post implantation
mitral regurgitant volume and LV end diastolic pressure are important for afib free
survival. Survival free from afib is associated with a more favorable long-term
outcome after CRT.

P564 | BEDSIDE
De-novo versus upgrade cardiac resynchronization therapy: results
from a prospective observational study

S. Linzbach1, M. Mutallimov2, S. Deelawar2, M. Kalyani2, L. Ekosso Ejangue2,
M. Mirzazadeh2, A. Steidl1, C. Israel2, S. Hohnloser1. 1JW Goethe University,
Department of Cardiology, Frankfurt am Main, Germany; 2Evangelical Hospital
Bielefeld, Bielefeld, Germany

Background: Patients (pts) with de-novo implantation of a cardiac resynchro-
nization therapy (CRT) device are reported to respond to this therapy clinically
in approximately 60-70% of cases. There are indications to upgrade pts with a
single- or dual-chamber device to CRT (i.e. high percentage of right ventricular
pacing in heart failure pts). However, there is only sparse data regarding the out-
comes of upgrade CRT in comparison to de-novo CRT
Patients and methods: Consecutive pts with either a de-novo CRT defibrillator
(CRT-D) implantation or an upgrade to CRT-D were included into this prospective,
observational analysis. Clinical response was assessed 6 months after implan-
tation, defined as improvement of NYHA functional class by at least 1class in
surviving pts.
Results: A total of 333 pts were included, 219 de-novo CRT implantations and
114 upgrades to CRT. Clinical characteristics are presented in the table. In the de-
novo group, 142/219 de-novo pts (65%) responded to CRT at 6 months compared
to 67/114 upgrade pts (59%) (p=0.28). At a median follow-up period of 36 months,
mortality rate was 29% versus 43% (p=0.03) in the de-novo compared to the
upgrade group.

Clinical characteristics

De-novo Upgrade p-value

Mean age (years) 65±12 67±10 n.s.
Male gender (%) 82 80 n.s.
Primary prevention (%) 91 57 <0.01
Ischemic CMP (%) 54 47 n.s.
NYHA at baseline 2.7±0.6 2.8±0.5 n.s.
LVEF at baseline (%) 24±8 24±9 n.s.
NTproBNP at baseline (pg/ml) 4025±5969 3779±4712 n.s.

Conclusions: Pts who were upgraded to CRT-D showed a similar response rate
(approximately 60%) compared to de-novo pts. However, during follow up up-
grade pts had a higher mortality probably reflecting a higher incidence of a prior
history of VT/VF leading to secondary prevention indication for a defibrillator.

P565 | BEDSIDE
Hospitalization rates and associated cost analysis of quadripolar
versus Bipolar CRT-D: comparative effectiveness analysis from a
single-center prospective Italian registry

G.B. Forleo1, G. Panattoni1, L. Santini1, D. Sergi1, R. Bharmi2, N. Dalal2,
A. Pollastrelli2, L. Di Biase3, A. Natale4, F. Romeo5. 1Tor Vergata Polyclinic,
Rome, Italy; 2St Jude Medical, Sylmar, United States of America; 3Albert Einstein
College of Medicine, New York, United States of America; 4St. David’s Medical
Center, Austin TX, United States of America; 5Departement of Cardiology,
University of Tor Vergata, Rome, Rome, Italy

This analysis compares the post-implant hospitalization rates and costs of CRT-D
with quadripolar (QUAD) versus non-quadripolar (BIP) left ventricular (LV) leads.
Methods: Consecutive patients receiving de novo CRT-D implants with either
a QUAD (Quartet™; n=116) or a BIP (n=77) LV lead were enrolled at implant
and followed until June 2013 at a single institution in Rome, Italy. LV lead re-
visions/replacement and heart failure (HF)-related hospitalizations (hosps) were
identified using ICD-9-CM diagnoses and procedure codes. National reimburse-
ment rates were determined. Propensity scores were estimated using a logistic
regression model based upon 11 pre-implant baseline characteristics and was
used to derive a 1:1 matched cohort of QUAD and BIP patients. Hosp rates and
associated payer costs for the two groups were compared using non-parametric
bootstrapping (x10,000) and one sided hypothesis test (α=0.05).
Results: Baseline characteristics of the matched groups (n=77 QUAD and n=77
BIP) were similar. In-patient hosp rates of the QUAD group (0.13/pt-year) were
lower than those of the BIP group (0.25/ pt-year). The average reduction in hos-
pitalizations were 12 hosps/100 pt-year, p=0.038, CI[0.009,]. Average cost for the
QUAD group (1234.8 �/pt-year) were lower than the BIP group (439.4 �/pt-year).
The average savings were 704 �/pt-year, p=0.0124, CI[144,] in the QUAD group.

Figure 1

Conclusions: In a comparative effectiveness assessment of well-matched
groups of CRT-D patients with bipolar and quadripolar LV leads, this analysis sug-
gests that QUAD patients experience a lower rate of hospitalizations for LV lead
procedures and HF. It also suggests that QUAD patients have lower healthcare
resource utilization and lower cost burden. This has important implications for LV
pacing lead choice.

P566 | BEDSIDE
Daycase cardiac resynchronisation therapy implantation is safe and
cost effective: experience from a UK tertiary centre

G.M. Atherton, C.J. Mcaloon, D.P. Heining, B.M. Anderson, J.J. Barker,
J. Gaywood, R.J. Browne, F. Osman. University Hospitals of Coventry and
Warwickshire NHS Trust, Coventry, United Kingdom

Purpose: Cardiac resynchronisation therapy (CRT) improves outcome of se-
lected patients with heart failure. Many centres perform elective CRT with planned
overnight stay. We commenced day-case CRT in Oct09 and report our experi-
ence.
Method: Retrospective analysis of consecutive, elective CRT implants between

Baseline demographics Total Day-case Planned overnight P value
(n=229) (n=180) stay (n=49)

Age±SD (years) 72.46±10.02 72.65±10.14 71.78±9.65 0.58
Male (n, %) 168 (73.4%) 134 (74.4%) 34 (69.4%) 0.47
NYHA Class III/IV (n, %) 204 (89.1%) 159 (88.3%) 45 (91.8%) 0.48
QRS ≥150 msec (n, %) 168 (73.4%) 125 (69.4%) 43 (87.8%) 0.22
Successful LV lead placement (n, %) 222 (96.9%) 173 (96%) 49 (100%) 0.16
Total complications (n, %): 23 (10.0%) 17 (9.4%) 6 (12.3%) 0.53
Immediate: (n, %) 7 (3.1%) 5 (2.7%) 2 (4.1%) 0.64

LV lead displacement (n) 1 0 1
RA/RV lead displacement (n) 1 1 0
Diaphragmatic pacing (n) 1 1 0
Pneumothorax (n) 1 1 0
Pocket haematoma/bleeding (n) 3 2 1

Short term: (n, %) 10 (4.4%) 8 (3.5%) 2 (4.1%) 0.91
LV Lead displacement (n) 5 4 1
RA/RV Lead displacement (n) 2 1 1
Wound infection/poor healing (n) 3 3 0

Long term: LV lead displacement (n, %) 6 (2.6%) 4 (2.2%) 2 (4.1%) 0.47
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Jan09-Apr13. Data collected on patient demographics, indications, procedural
details and complications: immediate (≤24hrs), short-term (>24hrs-4mths) and
long-term (≥4mths). Outcomes were compared between day-case and planned
overnight stay cohorts and a cost analysis was performed.
Results: 229 CRT procedures performed (180 day-cases). Baseline parameters
and complications were no different between the 2 cohorts (table). There were 8
(4.4%) unplanned overnight stays in the day-case cohort (immediate complica-
tion or late finish). Overnight stay costs �350. We implanted 172 devices without
overnight stay resulting in a �60,200 cost saving.
Conclusion: Day-case CRT is safe and cost-effective with significant benefits for
patients and healthcare providers.

HAEMODYNAMIC ASPECTS OF CARDIAC
RESYNCHRONISATION THERAPY

P568 | BEDSIDE
Hemodynamic optimization of transseptal LV endocardial pacing site
during a definitive implantation of a CRT device: the long-term follow
up

S. Amraoui, P. Bordachar, P. Ritter, S. Ploux, A. Zemmoura, M. Hocini,
M. Haissaguerre, P. Jais. University Hospital of Bordeaux - Hospital Haut
Leveque, Bordeaux-Pessac, France

Introduction: Transseptal endocardial (Endo) left ventricular (LV) lead implanta-
tion has been proposed for some patients as an alternative to conventional CRT.
Recently, a subclavian approach became available. The long-term follow up of
transseptal Endo-LV lead implantation after hemodynamic optimization in CRT
patients has not been described yet: we though to analyze the clinical outcome
of CRT patients after Endo-LV lead implantation guided by acute hemodynamic
response (dP/dt max).
Methods: Under general anesthesia, heart failure patients meeting criteria for
CRT and with failed CS implants or suboptimal CS anatomy, underwent perma-
nent implantation of a transseptal Endo-LV lead through the subclavian vein: Al-
sync protocol. A guidewire containing a pressure sensor was inserted into the LV
cavity along with the transseptal lead delivery system to record LV +dP/dt max.
A minimum of 2 Endo-LV positions was tested. The final Endo-LV lead position
was fixed in the highest +dP/dt max LV site (compared to baseline in AOO). All
patients had a clinical follow up to evaluate CRT response at 1 year (+20% LVEF,
class NYHA improvement ≥1, and no hospitalization for heart failure).
Results: 16 heart-failure patients (71±10 years, 2 women, LVEF 26%±6, NYHA
3±0, QRS duration= 176±27ms) underwent successfully an Endo-LV lead im-
plantation because of failed CS implant (N=5), suboptimal CS anatomy (N=10) or
non-response to conventional CRT (N=1). For each patient, 3±1 Endo-LV sites
were tested, with a mean +dP/dt max improvement (over baseline) of 27%±16
for the best Endo-LV site. The Endo-LV lead threshold was 1V±0.2*0.4ms. Af-
ter 1-year follow up, 13/16 patients were responders (81%) with a mean LVEF
of 40±11% (p=0.0002) and a mean class NYHA of 2±0.7 (p=8*10-7). Endo-LV
threshold was 1V±0.2*0.4ms (p=0.1 compared to D1). Only 1 non-responder pa-
tient was hospitalized for acute cardiac insufficiency. There were no side effects
during the follow up.
Conclusions: This first study demonstrates the potential advantages of Endo-LV
lead implantation when guided by the best acute hemodynamic response in the
different sites tested.
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Does atrial high rate episode mean atrial fibrillation?

E. Jedrzejczyk-Patej, M. Mazurek, R. Lenarczyk, A. Liberska, J. Boidol,
T. Podolecki, J. Kowalczyk, A. Sokal, O. Kowalski, Z. Kalarus. Medical University
of Silesia, SCHD, Dpt. of Cardiology, Congenital Heart Disease & Electrotherapy,
Zabrze, Poland

Aim: The aim of the study was to assess how many of the device-detected atrial
high rate episodes (AHRs) were indeed atrial fibrillation (AF) and what were the
reasons for inadequate detection of atrial arrhythmia.
Methods: The study population consisted of 304 consecutive patients (76.3%
males; mean age of 62 years) who were implanted with cardiac resynchroniza-
tion devices (CRT-D) and subsequently monitored on a daily basis via remote
monitoring for the median follow-up (FU) of 30.5 months. Every recorded and
transmitted AHR episode was assessed on the basis of intracardiac electrogram
(EGM) and classified (AF vs no AF) by two experienced cardiologists.
Results: AHR episodes were detected in 57.9% (n=176) of patients during the
whole FU. In 89.2% of them (n=157) these episodes were in fact AF, while in
10.8% (n=19) no AF has been confirmed in a detailed EGM analysis. The rea-
sons for CRT-D inadequate AHR detection were atrial far-fields signals in 89.5%
and noise in atrial signal in 10.5%. The mean atrial burden (percent of day spent
in AHR) was significantly more frequent in patients with real AF episodes in com-
parison to subjects with no AF (54.9%, range 0.03-100% vs 5.86%, 0.001-27% re-
spectively; P<0.001). What is more, low CRT pacing episodes (defined as <95%
CRT% within 24h) were also more often present in AF subjects than in patients
with no real AF (82.8% vs 55%; P=0.003).
Conclusion: Nearly 2/3 of CRT-D patients have AHR episodes detected by a

device in the median follow-up (FU) of 30.5 months. Almost 90% of AHRs were
in fact atrial fibrillation. Inadequate AHRs were caused by atrial far-fields sensing
or noise. Both, high mean atrial burden and low CRT pacing do increase the
likelihood of a real AF being a reason of AHRs.
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Proarrhythmic effect of cardiac resynchronization therapy and
transmural dipersion in patients with nonischemic heart failure

A. Suzuki1, T. Shiga1, K. Yoshida1, K. Ejima1, T. Suzuki1, T. Manaka1,
M. Shoda1, K. Nakai2, H. Kasanuki1, N. Hagiwara1. 1Tokyo Women’s Medical
University, Tokyo, Japan; 2Iwate Medical University, Morioka, Japan

Purpose: The effectiveness of cardiac resynchronization therapy (CRT) in pre-
venting sudden cardiac death is controversial in high-risk heart failure (HF) pa-
tients despite its hemodynamic benefit. Transmural dispersion of repolarization
(TDR) with epicardial activation of left ventricular (LV) pacing may induce ventric-
ular tachyarrhythmia. This study aimed to evaluate the effect of CRT on ventric-
ular arrhythmia requiring implantable cardioverter-defibrillator (ICD) therapy and
indexes of TDR on an electrocardiogram (ECG) in nonischemic HF patients re-
ceiving CRT with ICD (CRT-D).
Methods: This prospective study included 88 consecutive nonischemic HF pa-
tients (age: 59±14 years, 63 men) with a newly implanted CRT-D and an indica-
tions for primary prevention of sudden cardiac death, between 2007 and 2012.
A 12-lead ECG and 187-channel repolarization interval-difference mapping ECG
(187-ch RIDM-ECG) were recorded before, within 7 days and 6 months after the
implantation. We measured Tp-e interval and Tp-e dispersion using a 12-lead
ECG. The inter-lead difference between corrected Tp-e intervals was measured
using a 187-ch RIDM-ECG. The occurrences of ventricular tachyarrhythmia that
required ICD therapy, including both shock and antitachycardia pacing, were ex-
amined. A responder was defined as having a >15% decrease in LV end-diastolic
volume 6 months after CRT compared to baseline.
Results: During the 24-month follow-up period, 17 patients (19%) received ap-
propriate ICD therapy. Among them, 35% had ventricular tachyarrhythmia within 1
month after device implantation. Patients with appropriate ICD therapy had a sig-
nificantly higher Tp-e dispersion on 12-lead ECG (80±31 vs 57±37ms, p<0.01)
and inter-lead difference between Tp-e intervals on 187-ch RIDM-ECG (84±24
vs 57±20ms, p<0.01) than those without therapy 7 days after implantation. How-
ever, 6 months after implantation, there was no significant difference in Tp-e dis-
persion on 12-lead ECG (40±19 vs 40±23msec) or inter-lead difference between
Tp-e intervals on 187-ch RIDM-ECG (69±26 vs 58±23msec) between patients
with and without appropriate ICD therapy. There was no difference in the inci-
dence of ICD therapy or these indexes of TDR on ECG between responders and
nonresponders.
Conclusion: Appropriate ICD therapy occurred in 19% of nonischemic HF pa-
tients during 1 year after CRT-D implantation. Increased TDR may cause an in-
creased incidence of ventricular arrhythmia in the early period after device implan-
tation, but it may decrease during long-term CRT in non-ischemic HF patients.
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Prognostic value of interventricular lead electrical delay in patients
under cardiac resynchronization therapy

F. Mendez Zurita, C. Alonso M, E. Rodriguez F, J.M. Guerra R, M. Rodriguez G,
D. Alvarez, X. Vinolas P. Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

Purpose: Cardiac resynchronization therapy (CRT) is an established therapy for
patients with moderate-to-severe left ventricle HF, low EF and wide QRS duration.
Few studies have related the electrical delay between the RV and LV leads at im-
plantation with the CRT response. The aim of the present study was to determine
the prognostic value of RV-LV electrical delay in patients with CRT devices.
Methods: We performed a retrospective analysis of a prospective register of pa-
tients referred to CRT for standard indication, from 2007 to 2012. Clinical and
echocardiography evaluation was performed prior to the implant and a minimum
of 12 months of follow up. An increase of LVEF 15% or one NYHA functional class
was used to define CRT responders. Implantation of transvenous CRT systems
was performed according to standard techniques. The veins from the lateral wall
were considered as the first choice for LV lead position. The intrinsic RV–LV in-
terlead electrical delay was measured during spontaneous rhythm between the
sensed markers recorded from the RV and LV leads using a device programmer.
Results: A total of 156 patients were evaluated (mean age 63.5±10, 75% males,
67.1% non ischaemic cardiomyopathy, mean QRS duration 171.72±27.11ms,
mean LVEF 25.37±6.63%, and mean RV-LV distance 95.49±41.75 ms). During
the follow up 30 patients died or were transplanted. The patients were analyzed
according the RV-LV distance in two groups: Group 1 (n=84) <100 ms, and Group
2 (n=72) >100 ms. The characteristics of the patients are summarized in the Ta-

Clinical outcomes characteristics

Group 1 (n=84) Group 2 (n=72) P value

LVEF pre (% ± SD) 27.02±6.8 24.59±5.6 0.016
QRS duration 162.5±24.2 177.1±23.5 0.0004
Responder (%) 48 (57.1) 55 (76.4) 0.017
CV death or cardiac transplant 21 (25%) 9 (12.5%) 0.043

Group 1 (RV-LV <100 ms), Group 2 (RV-LV >100 ms).
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ble 1. Patients in the group 2 had a lower LVEF (24.59% ± 5.6 vs 27.02% ± 6.8, p
value 0.016), wide QRS duration (177.1 ms ± 23.5 vs. 162.5 ms ± 24.2, p value
<0.001) and higher responder rate (76.4% vs. 57.1%, p value 0.017). Patients
with higher RV-LV interlead distance had a significant lower rate of cardiovascular
deaths ± cardiac transplants.
Conclusion: A higher RV–LV interlead electrical delay help us to identify patients
with better prognosis after implantation of CRT.
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Cardiac resynchronization therapy acutely improves heart-arterial
coupling by reducing the arterial load. Assessment by
pressure-volume loops

P. Pieragnoli1, G.B. Perego2, G. Ricciardi1, S. Sacchi1, A. Michelucci1,
S. Valsecchi3, L. Padeletti1. 1University of Florence, Florence, Italy; 2Italian
Institute for Auxology IRCCS, Milan, Italy; 3Boston Scientific Italia, Rome, Italy

Introduction: Cardiac resynchronization therapy (CRT) was demonstrated to im-
prove LV-arterial coupling, by decreasing effective arterial elastance (Ea) at mid-
and long-term follow-up. No detailed invasive studies showing possible acute pe-
ripheral effects of CRT are not available.
Methods: We studied 37 patients scheduled for implantation of a CRT de-
vice based on conventional criteria. At implantation, LV pressure and volume
data were determined via conductance catheter. Twelve patients with a stan-
dard indication for electrophysiologic study and preserved LV function were in-
cluded as control group. LV function was quantified by stroke volume (SV), end-
diastolic (EDV) and end-systolic volume (ESV), end-systolic (ESP) and end-
diastolic pressure (EDP), and maximal and minimal rate of LV pressure change
(dP/dtmax, dP/dtmin). Stroke work (SW) was calculated as the area of the
pressure-volume loop, LV end-systolic elastance (Ees) as ESP/ESV, and Ea as
ESP/SV. Ventricular-arterial coupling was quantified as Ees/Ea. Dyssynchrony
was quantified as the percentage of time that segmental LV conductance signals
are opposite in phase with the global LV volume signal.
Results: In comparison with the control group, CRT candidates showed re-
duced systolic (SV, SW, dP/dtmax) and diastolic function (EDP, dP/dtmin). Ees
was impaired (0.79±0.33 versus 1.89±0.93 mmHg/ml, p=0.002), with reduced
Ees/Ea (0.36±0.17 versus 1.38±1.69, p=0.043). CRT immediately improved sys-
tolic function, increasing SW from 3.9±1.8 to 6.9±3.3 L’mmHg (p<0.001) and Ees
to 1.02±0.62 mmHg/ml (p=0.001). Ea decreased from 2.59±1.35 to 1.68±0.91
mmHg/ml (p<0.001), leading to an increase in Ees/Ea to 0.70±0.38 (p<0.001).
The increase in SW negatively correlated with the change in Ea (r=0.651,
p<0.0001), while no correlations were detected with Ees (r=0.107, p=0.535) or
with indices of systolic or diastolic dyssynchrony.
Conclusion: Our data indicate that the reduction in arterial load occurs imme-
diately after CRT initiation. This peripheral effect of CRT results to be the major
determinant of the SW enhancement.
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Optimal cardiac resynchronization therapy transiently diminishes left
ventricular relaxation in canine hearts with left bundle branch block

R.F. Wiegerinck, L.B. Van Middendorp, M. Kuiper, S. Bosch, F.W. Prinzen.
Cardiovascular Research Institute Maastricht (CARIM), Physiology, Maastricht,
Netherlands

Purpose: Patients with left bundle branch block (LBBB) greatly benefit from car-
diac resynchronization therapy (CRT). The success of CRT is commonly associ-
ated with improved contraction, but little is known about relaxation. The purpose
was to study the effect of CRT on relaxation.
Methods: LBBB was created by radiofrequency ablation in dogs: A) acute LBBB
(n=4); B) chronic LBBB (for 15 weeks, n=7); C) chronic LBBB (for 9 weeks) fol-
lowed by CRT (for 6 weeks, n=6). A CRT setting was defined as optimal when
LVdP/dtmax (a measure for contraction) was ≥90% of the maximally achieved
value of LVdP/dtmax of all investigated 100 settings. The effect of optimal CRT on
relaxation was evaluated from changes in LVdP/dtmin and Tau (half life time of LV
pressure decay) relative to baseline.
Results: The augmentation in LVdP/dt during optimal CRT settings (see figure)
was comparable between acute LBBB, chronic LBBB and chronic LBBB + CRT
(10.0±4.23%, 13.9±3.65% and 14.7±3.09%, respectively; NS; mean ± standard
deviation). LVdP/dtmin (see figure) increased in the acute LBBB (4.9±6,13%) and
the chronic LBBB+CRT group (3.5±4.74%), but not in the chronic LBBB group (-
8.4±6.91%; p<0.05) reflecting a deterioration in relaxation in the latter group.

Figure 1

This notion is supported by the 19.4±16.15% increase in Tau in chronic LBBB
(p<0.05), while CRT did not significantly change Tau in animals with acute LBBB
(-3.4±12.66%) and chronic LBBB+CRT (1.5±3.29%).
Conclusions: CRT causes a comparable increase in contractility in all 3 groups,
but the effect of CRT on relaxation depends on the duration of preceding LBBB.
While acute CRT in chronic LBBB may hamper relaxation, this adverse effect
disappears over time. These data indicate that attention should be paid when
applying CRT in patients with a compromised relaxation.
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Cardiac resynchronization therapy in left bundle branch block
improves right ventricular function

P. Storsten1, E.W. Remme2, E. Boe3, M. Eriksen1, E. Kongsgaard4,
O.A. Smiseth5, H. Skulstad5 on behalf of Integrated cardiovascular function.
1Institute for Surgical Research and Center for Cardiological Innovation, Oslo
University Hospital, Oslo, Norway; 2K.G. Jebsen Cardiac Research Centre and
Inst. for Surgical Research, Oslo University Hospital, oslo, Norway; 3Institute for
Surgical Research, Oslo University Hospital, Oslo, Norway; 4Dept. of Cardiology,
Rikshospitalet, Oslo University Hospital, Oslo, Norway; 5Dept. of Cardiology
and Inst. for Surgical Research, Rikshospitalet, Oslo University Hospital, Oslo,
Norway

Purpose: Right ventricular (RV) function has been recognized as a predictor of
clinical response to cardiac resynchronization therapy (CRT) during left bundle
branch block (LBBB). In an experimental setting, we aimed to study the impact of
CRT on RV function during LBBB.
Methods: In 6 anaesthetised dogs with LBBB induced by radio frequency abla-
tion, we applied CRT with one electrode on the right side of the interventricular
septum and one epicardially on the LV lateral wall. RV pressure was measured by
a micromanometer in the RV cavity and segmental length (SL) by sonomicrom-
etry in the RV free wall. The area of the RV pressure-SL loop was used as an
index of regional work in the RV free wall. Pre-ejection RV shortening, measured
at 50% increase of RV pressure, was calculated in percentage of peak systolic
shortening.
Results: Induction of LBBB was associated with a reduction in RV free wall work
from 41±13 to 29±16 mmHg*mm (P<0.05). This was in part due to distortion
of the pressure-SL loop with marked pre-ejection shortening (33±14%) of to-
tal shortening. CRT increased segmental work to 41±15 mmHg*mm, P<0.05
and RV dP/dt max increased from 361±78 to 446±76mmHg/s (P<0.05). Neither
maximum RV pressure (28±3 vs. 27±3mmHg, NS) nor total shortening (8±3 vs.
8±3%, NS) was changed by CRT. However, the RV pre-ejection shortening de-
creased substantially to 13±12% (P<0.05 vs. LBBB) of total shortening (figure).

Conclusions: During LBBB there is ineffective contraction in the RV free wall as
approximately 1/3 of the contraction occurs during low pressure prior to ejection.
The efficiency was improved by CRT, which markedly increased regional work in
the RV free wall. The findings suggest that improvement in RV function may be
important for success of CRT in LBBB.
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Left ventricular electrical delay predicts acute hemodynamic response
in CRT patients

F. Zanon1, E. Baracca1, G. Pastore1, C. Fraccaro1, D. Lanza1, C. Picariello1,
S. Aggio1, L. Roncon1, F. Dell’avvocata1, F. Prinzen2. 1General Hospital, Rovigo,
Italy; 2Maastricht University, Maastricht, Netherlands

Purpose: One of the causes of non-response to Cardiac Resynchronization
Therapy (CRT) is sub-optimal position of the left ventricular (LV) lead. The electri-
cal delay between the body surface Q wave and the local activation of candidate
LV pacing site during intrinsic rhythm (Q-LV) has been reported to be a prognostic
parameter for the response to CRT. We evaluated the correlation between Q-LV
and an index of LV contractility (LVdP/dtmax) intraoperatively in order to optimize
the LV pacing site.
Methods: Forty-one consecutive patients, 29 male, age 71±11 years, LVEF
30±7%, 23 with ischemic cardiomyopathy, QRS duration 181±25 ms, underwent
CRT device implantation. Patients were instrumented with body surface ECG and
a pressure sensor within their LV. The Q-LV interval and LVdP/dtmax were col-
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lected from multiple LV sites within multiple tributaries of the coronary sinus at
baseline and during biventricular pacing.
Results: Overall, 2.9±0.8 different veins and 6.5±2.1 pacing sites were tested.
In 40/41 (97.6%) patients, the highest LVdP/dtmax coincided with the maximum
Q-LV interval.
Q-LV interval correlated with the increase in LVdP/dtmax in all patients at each
site (AR1 Rho=0.98; p<0.001). A Q-LV value >95 ms corresponded to a >10% in
LVdP/dtmax. An inverse correlation between paced QRS duration and improve-
ment in LVdP/dtmax was seen in 31 patients (76%).
Conclusion: Pacing the LV at the latest activated site is highly predictive of the
maximum increase in contractility, expressed as �LVdP/dtmax. A positive cor-
relation between Q-LV interval and hemodynamic improvement was found in all
patients at every pacing site, with a value of >95 ms corresponding to an increase
in LVdP/dtmax of 10%.
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Cardiac resynchronization therapy responders and erectile function:
can it make the difference in non-ischemic heart failure patients?

C. Aggeli, I. Felekos, E. Poulidakis, A. Aggelis, C. Vlachopoulos, N. Ioakimides,
I. Koutagiar, S. Kastelanos, V. Kakiouzi, C. Stefanadis. Hippokration Hospital,
University of Athens, 1st Department of Cardiology, Athens, Greece

Purpose: Cardiac resynchronization therapy (CRT) has been shown to improve
symptoms and functional capacity in selected heart failure (HF) patients. Erectile
dysfunction (ED) is a common problem in HF patients. In our study we intended
to determine the impact of CRT response on erectile function between ischemic
and non-ischemic patients with moderate to severe HF.
Methods: The study sample consisted of 40 male patients (mean age 65.8±10.1,
mean EF 29±7%) with ischemic (25 patients) or non-ischemic (15 patients) HF
(NYHA II-III), in whom a CRT device was implanted. All patients were reported
as responders in device therapy according to echo (improvement of left ventricu-
lar ejection fraction>15% or left ventricular end-systolic volume reduction >10%)
and clinical criteria (increase in the distance walked in 6 minutes or improvement
in New York Heart Association functional class by >1). No patient was on PDE5
inhibitors. Left ventricular ejection fraction (LVEF), New York Heart Association
(NYHA) class, 6 minute walk test (6MWT) and ED severity were assessed before
and 6 months after CRT implantation. ED was evaluated with the use of the val-
idated “Sexual Health Inventory for Men” (SHIM) questionnaire for the diagnosis
of ED, with lower scores denoting more severe ED.
Results: After six months of CRT, the mean NYHA class was decreased
from 2.1±0.6 to 1.4±0.9 (p<0.001) and the 6MWT from 380.6±107.9 m to
449±104.9m (p<0.001). On echocardiographic study, an increase in LVEF from
29±7% to 34±8% was noted (p<0.001).A significant increase in mean SHIM
score from 14±6.3 to 19±6.8 was also observed (p<0.001).Reclassifying anal-
ysis between ischemic and non-ischemic patients, SHIM score was significantly
increased in the non-ischemic group, from 14.5±7.5 to 20.4±5.2 (p=0.014). On
the contrary, the effect of CRT on erectile function in the ischemic group was not
statistically significant changed (from 13.6±5.2 to 15.3±7.5, p=NS). The improve-
ment in non-ischemic patients was correlated with the changes in 6MWT (r=0.49,
p=0.015).
Conclusions: Cardiac resynchronization therapy seems to offer an improvement
in erectile function in patients with moderate to severe non-ischemic heart failure
which comes along with an augmentation in functional capacity. This favorable ef-
fect underlines an additional benefit from CRT, which improves the overall quality
of life in HF patients.
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The role of fractalkine in the resynchronization therapy of heart failure

A. Boros, P. Perge, I. Osztheimer, S. Szilagyi, E. Zima, L. Geller, M. Levente,
B. Merkely, G. Szeplaki. Semmelweis University Heart Center, Cardiology,
Budapest, Hungary

Fractalkine (CX3CL1) promotes extravasation and leukocyte migration in the early
phase of inflammation. Previous studies have revealed that fractalkine is a pre-
dictor of mortality in heart failure, while new evidence suggests its specific role
in endothel activation and vascular dysfunction. Statins and aspirin improve the
endothelial dysfunction but the link between fractalkine is less defined.
We aimed to investigate whether fractalkine predicts the 2-year survival of heart
failure patients with cardiac resynchronization therapy (CRT) and how medical
therapy influences this survival.
We measured plasma fractalkine levels in 137 heart failure patients before and 6
months after CRT implantation. The median age was 67 years, 80% were male,
57% had ischemic heart failure and the median ejection fraction was 29%. 62%
were on optimal medical therapy with beta blocker, ACE inhibitor/angiotensin re-
ceptor blocker and aldosterone antagonist. 25% took aspirin (overall 46%) and
36% statin (overall 61%) additionally. For comparative statistics we used t-test
and the log rank test for survival analysis. We found that CRT did not influence
the level of fractalkine (baseline: 0.59±0.26 ng/ml, 6 months: 0.56±0.23 ng/ml,
p=0.74), but the highest tercile predicted the 2-year survival of patients (0.64
ng/ml, p=0.008, HR=2.29, 95%CI of HR=1.29-5.34).
Those, who were on aspirin or statin treatments had significantly lower plasma
fractalkine levels (0.53±0.26 vs 0.64±0.26 ng/ml, p=0.01, OR=3.61, 95%CI of

OR=1.65-7.92 and 0.54±0.18 vs 0.67±0.35 ng/ml, p=0.02, OR=2.58, 95%CI of
OR=1.23-5.41). We also noticed a tendency in patients with optimal medical treat-
ment and additional aspirin or statin therapies (0.55±0.32 vs 0.61±0.26 ng/ml,
p=0.07 and 0.53±0.18 vs 0.66±0.38 ng/ml, p=0.08).
Patients who were on optimal therapy combined with aspirin lived longer (p=0.02,
HR=2.08, 95%CI of HR=0.89-4.39) and there was a tendency with additional
statin (p=0.08, HR=1.92, 95%CI of HR=0.92-3.99). When we adjusted the effect
of the second tercile of fractalkine, the power of survival analysis increased (op-
timal therapy in combination with aspirin: p=0.03, HR=3.75, 95%CI of HR=1.12-
12.54; with statin: p=0.001, HR=6.46, 95%CI of HR=2.05-20.38).
In conclusion, fractalkine is a predictor of mortality in the resynchronization ther-
apy of heart failure. Optimal medical treatment combined with aspirin or statin
are crucial in heart failure and fractalkine amplifies their predictive value in the
survival. Aspirin and statin therapy lowers the plasma level of fractalkine, which
might be in relation with the improvement of endothelial dysfunction.

COMPLICATIONS WITH DEVICE THERAPY
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Primary cardiovascular implantable electronic device complications at
1-year: a UK single centre experience

C.E.P. Brough, C. Mcgee, A. Rao, D.J. Wright. Liverpool Heart and Chest
Hospital, Institute of Cardiovascular Medicine and Science, Liverpool, United
Kingdom

Purpose: Clinical trials demonstrate cardiac implantable electronic devices
(pacemakers; PPM, intracardiac defibrillators; ICD, cardiac resynchronisation
therapy; CRT) confer morbidity and mortality benefits, with translation into clinical
guidelines increasing implantation rates annually. However, complications are not
infrequent, yet inadequately reported. Poor case definition and arbitrary follow-up
durations imped inter study comparability. We report real world 1-year compli-
cation rates, for objective complications, after de novo PPM and ICD implants
performed at a tertiary cardiothoracic centre within the UK.
Methods: From April 2008 to March 2011, complications within the first year
following consecutive new PPM and ICD implants were prospectively recorded.
Complications recorded were as follows; 1) any pneumothorax, 2) any pericardial
effusion, 3) haematoma requiring surgical evacuation, 4) system reburial, 5) lead
related re-operation, 6) device explant, 7) contralateral system re-implant follow-
ing system explant and 8) system upgrade within 1 year.
Documented complications were extracted and cross referenced between 3 data
sources (clinical records, electronic procedure database, theatre log).
Death within the year after implant was recorded, enabling mortality censoring at
1-year.
Results: 1221 pacemaker (10 AAI, 349 VVI, 862 DDD) and 487 defibrillator (230
VR, 257 DR) systems were implanted, among 1703 patients (1109 male, 594
female). 2 male and 3 female patients had 2 new systems within the study pe-
riod. The median age at implant was 72 yrs (15 – 98). Death occurred within 1
year for 134 patients; 112 PPM (9.2% of PPM implants) and 22 ICD (4.5% of
ICD implants). 43.7% of PPM implants were acute priority and 62.6% ICD im-
plants. Stratified by procedure priority, mortality at 1 year after PPM implant was
statistically significant (p<0.001).
PPM patients encountered 67 complications (5.5%); 7 pneumothoraces (6 man-
aged conservatively, 1 aspirated), 1 pericardial effusion requiring drainage, 4
system reburials, 30 lead interventions, 6 system explants (5 infection related,
1 dysfunctional), 5 re-implants and 14 upgrades (3 VVI to CRTP/D, 11 DDD to
CRTP/D).
27 complications occurred after ICD implants (5.5%); 5 pneumothoraces (4 man-
aged conservatively, 1 drained), 1 surgically evacuated haematoma, 5 system
reburials, 10 lead interventions, 1 infection related explant and 5 upgrades (3 ICD
to CRTD, 2 ICD to CRTD).
Conclusion: The complication rates at 1-year rate following de novo PPM and
ICD implants are both 5.5%, when performed at a tertiary cardiothoracic centre.
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The effect of pacemaker implantation on falls and fall characteristics
in patients with sinus node dysfunction

M. Kuhne1, S. Yoon1, S. Christen1, J. Hellermann1, G. Girod1, U. Knauss1,
F. Duru2, N. Krasniqi D Ramsay1, C. Sticherling1, P. Ammann3. 1University
Hospital Basel, Basel, Switzerland; 2University Hospital Zurich, Zurich,
Switzerland; 3Kantonsspital, St. Gallen, Switzerland

Introduction: Falls are frequent in patients with sinus node dysfunction (SND).
Pacemaker (PM) implant in these patients is expected to reduce the fall rate. The
magnitude of fall frequency and severity reduction in patients with SND implanted
with a PM is unknown.
Method: Ambispective national multicenter cohort study with 9 participating cen-
ters (ClinicalTrials.gov Identifier NCT01037426). Patients aged 50+ with SND eli-
gible for PM implant were included (N=87). A history of falls was not a prerequisite
for inclusion. Fall history during the 12 months pre-implant was recorded based on
patient recall (retrospective). Falls occurring during the 12 months following PM
implant were recorded prospectively. Pre- and post-PM implant fall rates were
compared based on an intention-to-treat analysis.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/35/suppl_1/1/541954 by guest on 10 April 2024



100 Complications with device therapy

Results: Median age was 75.7 years (interquartile range 70.3 – 81.6), 49.4%
were men. After PM implant, the proportion of SND patients experiencing ≥1 fall
over 12 months was reduced from 54.0 to 20.7% (Odds ratio = 0.22; 95% confi-
dence interval 0.11 to 0.45, p<0.0001). The proportion of patients experiencing
≥1 fall with injury or requiring medical attention was also significantly reduced
(OR = 0.36 (95%CI 0.15-0.83) and 0.37 (0.16-0.82), respectively). The annual to-
tal number of falls was significantly reduced by 62.6% (from 182 to 68, p<0.0001)
with reductions in the number of falls with injuries and requiring medical attention
of similar magnitude (-67.5%, p=0.001 and -72.9%, p<0.0001, respectively). Be-
fore PM implant, 6 falls caused 7 fractures compared to no falls causing a fracture
after PM implant.

Reduction of falls after PM implantation

Conclusion: In patients with SND, the implantation of a PM was associated with a
statistically significant and clinically relevant decrease in the number and severity
of falls.

P581 | BEDSIDE
Procalcitonin in cardiovascular implantable electronic device
infections

D. Sedehi, N. Siddiqi, N. Shrestha, S. Agarwal, K. Tarakji, O. Wazni, V. Menon.
Cleveland Clinic Foundation, Cardiovascular Medicine, Cleveland, United States
of America

Purpose: Diagnosis of Cardiovascular Implantable Electronic Devices (CIED) in-
fection can be challenging especially in the absence of definitive cultures. Cur-
rently, clinical signs along with culture results have been used as the standard
diagnostic criteria. A novel biomarker, procalcitonin (PCT), has been utilized in
sepsis to help guide antibiotic therapies, both before and even after antibiotic
therapy has been instituted. The utility of PCT as an adjunct in the diagnosis and
management of CIED infections has not been previously evaluated.
Methods: From April 2013 through November 2013, all patients admitted to our
tertiary care center with suspected CIED infections had PCT levels measured
upon admission. Pocket infections were defined as clinical presentation of ero-
sion or wound dehiscence along with negative blood and lead cultures and a
negative transesophageal echocardiogram (TEE). Systemic infections were de-
fined as patients with positive blood cultures, positive cultures from the extracted
lead, TEE positivity, or any combination of these three. A positive PCT level was
defined as level above 0.5 ng/mL, as is standard across prior PCT studies. Rates
of positivity in subjects with pocket and systemic CIED infections were evaluated.
Results: Twenty-seven subjects with suspected CIED infection had a PCT assay
on presentation. The average age was 71.6 years and 23 were male. Twenty-
three subjects had at least one day of antibiotics prior to PCT level being drawn,
with eleven subjects having over 10 days. The culprit organisms included: Coagu-
lase negative Staph: 8; Methicillin Resistant Staph aureus: 6; Methicillin Sensitive
Staph aureus: 6; Staph epidermitis: 2; Pseudomonas: 2; Peptostreptococcus: 1.
Overall, systemic infection was identified in 24 subjects, whereas the infection
was confined to the pocket in three. Of the pocket infection group, all had normal
PCT levels. In the systemic infection group, six had abnormal PCT, and 18 had
normal PCT. Eight patients with pocket erosion, negative blood cultures, but posi-
tive lead-tip cultures had a normal PCT. In contrast to published data with sepsis,
PCT assay performed poorly in this setting with a negative predictive value of
14.3%.
Conclusion: PCT levels have been shown to be useful in the diagnosis and follow
up of patients with sepsis regardless of timing of antibiotics. In contrast, PCT
levels are insensitive to aid in the diagnosis of CIED infections even when there
is clear evidence of blood stream infection.

P582 | BEDSIDE
Evaluation of biomarkers as potential adjuncts for the diagnosis of
pacemaker or implantable cardioverter defibrillator pocket infections

C. Lennerz1, H. Vrazic2, S. Braun1, D. Porcelli3, I. Deisenhofer1, V. Semmler1,
T. Reents1, S. Ammar1, H. Pavaci1, C. Kolb1. 1German Heart Center, Clinic for
Heart and Circulatory Diseases, Munich, Germany; 2Clinical Hospital Dubrava,
Department of Cardiology, Zagreb, Croatia; 3Ospedale San Pietro FBF, Roma,
Italy

Purpose: The use of cardiac implantable electronic devices (CIED) has rapidly
increased over the last 2 decades. The rate of CIED-infection has even increased
above average. Amongst all CIED-infections the isolated pocket infection is the

most frequent one but the diagnosis is also the most challenging one. The diag-
nosis is still a clinical decision, based on findings at the generator pocket site;
basic inflammatory markers (e.g. WBC) are not elevated in this setting. However,
the accurate diagnosis of pocket infections is of paramount importance on one
hand to avoid delayed removal of infected systems and on the other hand to
avoid unnecessary interventions of non-infected systems. Aim of the study was
to identify biomarkers to ease the diagnosis of CIED pocket infections.
Methods: The study enrolled consecutively patients with a pocket infection at
five European centres and excluded confounding condition such as antibiotic pre-
treatment, malignancy, recent trauma or surgery. The diagnosis of a pocket infec-
tion was confirmed by surgical pocket exploration and growth of microorganism.
Control patients (n=50) with no signs of infection at the time of pulse generator
exchange or lead revision were recruited from the same centres. Pre-operative
levels of 14 inflammatory biomarkers were compared between both groups.
Results: A total of 25 patients (70±13years, 76% male, 60% pacemaker recipi-
ents) with isolated pocket infection occurring 22±30 months after the index oper-
ation were included. The control group of 50 patients did not differ significantly in
their baseline characteristics. None of the participants with a pocket infection pre-
sented with a leukocytosis. Patients with an isolated pocket infection had statisti-
cally significantly higher serum levels of high-sensitivity CRP (p=0.019) and Pro-
calcitonin PCT (p=0.010) than control patients. Median PCT was 0.06ng/ml (IQR
0.03-0.07ng/ml) in the study group compared to 0.03ng/ml (IQR 0.02-0.04ng/ml)
in the control group. An optimized PCT cut-off value for isolated pocket infection
(0.05ng/ml) hints at a pocket infection with a sensitivity of 60% and specificity of
82%.
Conclusion: The diagnosis of an isolated pocket infection will continue to require
a critical clinical awareness, dedicated physical examination and a basic workup
(i.e. blood cultures, transthoracic and transoesophageal echocardiography). PCT
and high-sensitivity CRP provide additional information in the diagnostic deci-
sion process, whereas one should not draw any conclusion out of a normal WBC
value.
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Mid-term failure of linox td leads

N. Nishii1, A. Miyoshi1, T. Wada1, Y. Kijima1, M. Kubo1, K. Nakagawa1,
S.N. Nagase1, H. Morita2, H. Ito1. 1Okayama University, Department of
Cardiovascular Medicine, Okayama, Japan; 2Okayama University, Department
of Cardiovascular Therapeutics, Okayama, Japan

Background: Failure of implantable cardioverter defibrillator (ICD) lead is quite
serious problem. ICD lead failure sometimes induced unnecessary ICD shock and
life-threatening arrhythmic events. We have to promptly recognize precise perfor-
mance of failure lead to prevent adverse events. We have experienced advisory
leads, such as Fidelis leads and Riata leads. However, it has not been reported
about performance of Linox TD leads (tined lead, Biotronik). We experienced 4
Linox TD leads in which impedance was gradually increasing and one Linox TD
lead in which impedance was suddenly increasing in mid-term periods. We sought
to examine electronic parameters in Linox TD leads compared to those in Linox
SD leads (screw-in lead, Biotronik).
Methods: We retrospectively examined 45 Linox TD leads and 45 Linox SD leads
implanted in our institute.
Results: There was no significant difference in R wave amplitude and pacing
threshold between Linox TD leads and Linox SD leads at both implantation and
last follow-up. However, impedance at both implantation and last follow-up in Linox
TD leads were significantly higher than those in Linox SD leads (988±197 ohm
vs. 660±182 ohm at implantation, 784±544 ohm vs. 482±103 ohm at last follow-
up). During mean follow-up periods of 44±16 months, we had 5 Linox TD leads
failure (11.1%). In 4 of 5 Linox TD leads, impedance was gradually increasing
beyond 1500 ohm and in the other Linox TD lead, impedance was suddenly in-
creasing, which caused inappropriate ICD shock. During mean follow-up periods
of 40±18 months, we had no Linox SD lead with high impedance beyond 1500
ohm (p=0.03, chi-square). In 5 failed Linox TD leads, mean periods from implan-
tation to start of impedance increasing was 36.2±15.0 months. We were aware of
high impedance by remote monitoring system in 3 Linox TD leads. We have not
recognized lead dislodgement, decreased R wave amplitude, increased pacing
threshold, oversensing and inappropriate ICD shock in 4 failed Linox TD leads, in
which impedance was gradually increasing. We exchanged 4 of 5 failed Linox TD
leads because of high impedance beyond normal range. We would not extract all
4 leads, but we recognized that distal conductor (cathode) was injured.
Conclusions: This is the first report that 11.1% of Linox TD leads failed in mid-
term periods. Although the obvious cause of impedance increasing was unknown,
distal conductor (cathode) injury was suspected and we have to exchange early
to prevent failure lead related adverse events.

P584 | BEDSIDE
Remote monitoring follow-up of RIATA defibrillation leads under
advisory: is it useful to identify defective leads?

X. Zhao1, S. Thomann1, O. Alfalasi1, F. Massin1, T.T. Cung1, F. Cransac1,
J.M. Davy1, J.-L. Pasquie2. 1Hospital Arnaud de Villeneuve, Montpellier, France;
2INSERM U1046, Montpellier, France

Introduction: Insulation defects with externalized conductors have been reported
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in Riata leads. Following a class I recall of Riata/Riata ST silicone leads remote
monitoring (RM) was advised to identify early abnormality of electrical signal.
However, it is now clear that externalization of conductors precedes electrical
abnormalities, sometimes a long time before. We studied the prevalence of ab-
normalities transmitted by RM and regular follow-up in our center.
Methods: From January 2011 according to the recall of RIATA lead, 140 patients
with a Riata lead implanted from January 2003 to December 2010 were invited
for RM and regular follow-up every 3-6 months. Regular follow-up included lead
parameter checks and chest X-ray to identify the presence of externalized con-
ductors. The RM alerts were reviewed every week and if any patient had an ar-
rhythmic event or a shock, the information was transferred to our center within 24
hours.
Results: During a mean follow-up of 2.1±0.9 years, no patient died. 9 patients
were diagnosed with lead fracture due to malfunction. The RM transmitted a lead
malfunction alert of 7 patients (77.7%) and patients were recalled and admitted
to our hospital in emergency to confirm the diagnosis by a device check and an
chest X-ray. 2 patients were diagnosed with X-ray during the regular follow-up
without abnormality in the interrogation of the parameters of the device. In the
leads abnormalities diagnosed by RM there were inappropriate shocks in 5 pa-
tients (1 patient had no symptom, 4 had experienced very uncomfortable pain),
very short V-V intervals sensing in 1 patient and T-wave oversensing in another
patient. All the 7 patients with RM alerts of malfunctioning lead were diagnosed
within 24±12 hours and had no obvious abnormality at the time of in-hospital con-
ventional testing. Review of the RM information has shown that events happened
very briefly without being predictable. The time of diagnosis with malfunctioning
lead is obviously shorter by remote monitoring than by regular follow-up (24±12
hours vs. 9±3months, p<0.001)
Conclusion: Despite our expectation, in our short serie, RM appeared of high
interest in diagnosing dysfunctioning RIATA leads.

P585 | BEDSIDE
Discrepant swab bacterial culture at the time of implantation and at the
time of infection of the cardiovascular implantable electronic devices

M. Okada, K. Kashiwase, A. Hirata, M. Wada, A. Higaki, Y. Ueda. Osaka Police
Hospital, Osaka, Japan

Background: It has been recently revealed that bacteria do not always cause
clinical cardiovascular implantable electronic devises (CIED) infection and some
can colonize CIED without clinical signs of infection. Currently, the meaning of
positive bacterial culture in the samples taken during CIED replacement or im-
plantation is unknown. Early intervention according to culture results, for example
by using antibiotics for a long period, may have prophylactic impact on CIED infec-
tions. Therefore, we investigated the frequency, bacterial species, and risk factors
of colonization and its prognostic impact for CIED infection.
Methods: This is a single center prospective study. We investigated consecutive
100 patients who received cardiac pacemaker implantation from August 2012 to
May 2013. We took 2 swab cultures from inside the generator pocket at each
of the following 3 time points during procedure: immediately after the creation of
new pocket or removal of old generator (1st), after connection of leads to new
generator (2nd), and after pocket lavage (3rd), respectively. Bacterial cultures of
these swabs were examined.
Results: Among 100 patients, 49 received new implantation and 51 received re-
placement. Swabs were positive in 282 (47%) among 600 samples. Swabs were
positive in at least one sample in 53 (53%) patients. Majority of cultured bacte-
ria were of Propionibacterium species represented by Propionibacterium acnes
(P acnes). The ratio of positive culture increased slightly in the 3rd culture com-
pared with the 1st culture (p=0.049); however, it was not different between the
2nd and 3rd cultures (p=0.35). By multivariate analysis, male gender and dias-
tolic left ventricular diameter were significantly associated with positive culture;
however, procedural factors and laboratory data were not. One patient suffered
clinically apparent pacemaker infection 397 days after replacement. P acnes was
cultured at the time of replacement; however, coagulase-negative staphylococci
was cultured at the time of infection. Smear detected no bacteria from the former
sample but gram-positive cocci with white blood cell from the latter sample.
Conclusion: More than a half of patients had positive result in swab bacterial
culture and most of which was Propionibacterium species. Cultured Propionibac-
terium sp. did not cause clinical CIED infection. There is discrepant culture result
between the samples at the time of implantation and at the time of infection. The
results of smear may be more important than the results of culture.

P586 | BEDSIDE
Transvenous leads extraction in patients with large right heart
vegetations

A. Polewczyk1, A. Tomaszewski2, W. Brzozowski2, M. Janion3, A. Kutarski2.
1Swietokrzyskie Cardiology Center II - Cardiology Department, Kielce, Poland;
2Medical University of Lublin, Department of Cardiology, Lublin, Poland;
3Swietokrzyskie Cardiology Center II Cardiology Dept, The Jan Kochanowski
University, Dept of Health Sciences, Kielce, Poland

Background: Transvenous Leads Extraction (TLE) is the key procedure in man-
agement of Lead Dependent Infective Endocarditis (LDIE). Large size of right
heart vegetations (RVH) is often considered to cardiosurgery removal. The aim of

this study is assessment of efficacy and safety of TLE in patients with the biggest
RVH.
Methods: The comparative retrospective and prospective analysis of efficacy and
safety of TLE procedures in 52 patients with large right heart vegetations (≥3 cm)
and 228 subjects with smaller RVH was conducted. Patients were underwent TLE
in years 2006-2013 in single Reference Center.
Results: The results were demonstrated in Table 1.

Table 1

Patients/procedures Patients with Patients with P
large RHV smaller RVH
(≥3 cm) (<3 cm)

Number 52 228 –
Age of pts (years) 65,8±12,0 65,5±15,0 0,87
Sex-male % 59,6 68,0 0,25
Number of leads extracted (mean) (SD) 2,2±1,3 2,1±0,9 0,60
Lead dwell time – in months (mean) (SD) 88,0±78,7 83,9±56,7 0,66
Unecessary loops of the leads (%) 17,3 7,0 0,02
Number of procedures before extraction (mean) (SD) 2,3±1,6 2,3±1,4 1,00
Procedure time – in minutes (mean) (SD) 120,6±61,7 109,3±45,1 0,13
Full procedural success (%) 82,7 91,7 0,05
Clinical success (%) 86,5 98,7 <0,001
Technical complications 19,6 16,9 0,6
Major complications (%) 5,8 0,4 0,03
Pulmonary embolism (%) 1,9 0,1 0,04
Minor complications (%) 1,8 2,2 0,9
Procedure related death (%) 3,9 1,3 0,21

Conclusions: TLE in patients with large right heart vegetations is relatively effi-
cacy and safety procedure. Procedural risk factors and technical problems were
comparable in analyzed groups, exceptionally loops of the leads presence, prob-
ably connected with large RVH development and increased risk of procedure.
The most difficulty is security before pulmonary embolism during procedure. The
special nitinol baskets are tested in this Center.

P587 | BEDSIDE
Are there any specific factors affecting vegetations development in
patients with implantable pacing systems?

A. Polewczyk1, A. Tomaszewski2, W. Brzozowski2, M. Janion3, R. Podlaski4,
A. Kutarski2. 1Swietokrzyskie Cardiology Center II - Cardiology Department,
Kielce, Poland; 2Medical University of Lublin, Department of Cardiology,
Lublin, Poland; 3Swietokrzyskie Cardiology Center II Cardiology Dept, The Jan
Kochanowski University, Dept of Health Sciences, Kielce, Poland; 4The Jan
Kochanowski University, Institute of Biology, Dept. of Nature Protection, Kielce,
Poland

Background: Right heart vegetations (RHV) are the serious signs of lead depen-
dent infective endocarditis (LDIE). Factors affecting vegetations development are
relatively little known.
Methods: Analysis of factors potentially related to risk of vegetations develop-
ment in group 414 patients with LDIE (280 with confirmed RHV presence) un-
derwent transvenous lead extraction (TLE) procedures in years 2006-2013 in the
single Reference Center was conducted.
Results: The results were demonstrated in the table.

Group 414 LDIE patients LDIE with LDIE without p
vegetations vegetations

n=280 (67,6%) n=134 (32,4%)

Age (years ± SD) 65,5±14,4 67,5±14,8 0,2
Gender (%)

Male 66,4 73,1 0,17
Patient-dependent risk factors (%)

Type 2 diabetes mellitus 24,9 17,8 0,11
Chronic renal failure (creatinine >2 g/dl) 7,3 3,1 0,1
Dialysis 0,0 0,8 0,12
Mechanical cardiac valve 5,0 6,7 0,35
Biological cardiac valve 1,4 1,5 0,96
Antiplatelet therapy 41,4 34,3 0,17
Oral anticoagulants 24,3 27,6 0,47

Procedure-related risk factors (%)
Number of leads prior to TLE (mean ± SD) 2,2±0,9 2,1±0,8 0,22
Number of abandoned leads (mean ± SD) 0,3±0,7 0,3±0,7 0,89
Number of procedures prior to TLE (mean ± SD) 2,3±1,4 2,3±1,2 0,89
Time interval from the last procedure prior to

TLE (months ± SD) 31,3±27,7 23,3±23,1 0,004
Unnecessary loops of the leads (%) 26,0 21,7 0,15
Dwell time (mean ± SD) 84,7±61,3 77,2±58,7 0,24
Intracardiac abrasion of the leads (%) 40,7 23,1 0,0005

Conclusions: The most significant factor affecting vegetations development was
intracardiac abrasion of the leads. This phenomenon is the most often observed
in the long time interval from the previous procedure. The important observation
is the high percentage of unnecessary loops of the leads in all LDIE patients
group. This abnormality also advantages the intracardiac abrasion of the leads
development. The role of patient-related factors seems to be less essential.
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Risk factors of infectious related death in cardiac device infection

D. Klug, A. Nosiewicz, C. Marquie, T. Modine, G. Fayad, A.S. Polge, S. Kacet.
Université Lille 2, EA2689, Lille, France

Background: Complete implantable material extraction is now recognized
paramount in the management of cardiac device infections (CDIs) but mortal-
ity risk associated with this complication spans beyond the extraction procedure
of the infected device. Many major questions remain about optimal management
of device related-infections. We have studied the risks factors of mortality related
to the infectious process in a prospective cohort of patients hospitalized for CDIs
with standardized management.
Design: 564 consecutive patients were referred for CDI between february 1994
and july 2008. Material removal was systematically proposed. The choice of per-
cutaneous versus surgical extraction was based on vegetations’ size. Antibiotics
were administered intravenously for 2 weeks after lead removal, then orally for
4 weeks. CDI was confirmed based on positive bacteriological test from leads
or infection resolution after material removal. Follow-up was 55±31 months. The
purported risk factors for pre-discharge mortality were analyzed using univariate
and multivariate models.
Results: 39 pre-discharge deaths occured (6.9%) including 5 vena-cava injury
per-procedural deaths. Septic shock or severe sepsis was the first etiology of pre-
discharge mortality (15 septic shocks or severe sepsis), a septic pulmonary em-
bolism was incriminated in 8 cases. Age, fever, pulmonary symptoms, hemody-
namic instability, CRP elevation, positive blood culture, Staphyloccoccus aureus in
blood culture, number of vegetations, vegetations maximal length and total length
of vegetations are associated with pre-discharge mortality in univariate analysis.
But results of leads cultures, adapted antibiotic treatment before extraction and
mode of extraction (surgical versus percutaneous) are not. In multivariate analy-
sis only age (p<.0001; HR: 1,093 [1,04-1,14]), fever (p=.008; HR: 3.62[1.39-9.38])
and hemodynamic instability (p<.0001; HR: 7.31[3.24-16.48]) are associated with
pre-discharge mortality.
Conclusion: The severity of the infectious process is of paramount importance
on mortality risk in CDIs. The management of CDIs is not limited to complete
material removal. New anti-infectious strategies are strongly required and must
be evaluated to improve the prognosis of this complication.
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Temporal trends in patient characteristics and outcomes after ICD
implantation for primary prevention in France: overview of the
2002-2012 decade

V. Algalarrondo1, A. Bouzeman1, R. Providencia2, N. Sadoul3, P. Defaye4,
O. Piot5, P. Bordachar6, C. Leclercq7, S. Boveda8, E. Marijon9. 1AP-HP
- Hospital Antoine-Beclere-University Paris-Sud, Clamart, France; 2Clinic
Pasteur of Toulouse, Cardiology, Toulouse, France; 3Hospital Brabois of
Nancy, Cardiology, Vandoeuvre les Nancy, France; 4University Hospital of
Grenoble, Cardiology, Grenoble, France; 5Centre Cardiologique du Nord (CCN),
Paris, France; 6Hospital Haut Leveque, Bordeaux-Pessac, France; 7Hospital
Pontchaillou of Rennes, Rennes, France; 8Clinic Pasteur of Toulouse, Toulouse,
France; 9European Hospital Georges Pompidou, Paris, France

Background: During the last decade (2002-2012), important evidence for the use
of implantable cardioverter defibrillator (ICD) in the setting of primary prevention
has emerged. However, the extent to which patient characteristics and outcomes
have evolved during the same period is unknown.
Methods: DAI-PP Registry is an observational multicentric French registry of
5500 consecutive ICD recipients implanted in the setting of primary prevention
between 2002 and 2012. Patients characteristics and outcomes (appropriate ther-
apies and mortality) were analyzed through three time periods.
Results: From 2002 to 2012, the annual number of ICD implantations doubled.

Patients’ characteristics and outcomes

Periods 2002–2005 2006–2009 2010–2012 P

Patient characteristics
Number of patients 876 3155 1508
Age (Yrs) 61±12 62±11 63±11 0.002
Male proportion (%) 89 84 84 0.004
% of ICD implanted in private clinics vs.

universitary centres 6.6 22.6 21.8 <0.0001
Median LVEF (interquartile) 25 (20; 30) 25 (21; 30) 27 (25; 30) <0.0001
Width QRS (>120ms) 337 (67) 1595 (70) 758 (69) 0.30
Number of comorbidities median

(interquartile)* 1 (0; 1) 1.0 (0; 1) 1.0 (0; 1) 0.30
Proportion of ischemic CM (vs. dilated CM) 598 (69) 1877 (60) 829 (55) <0.001

Type of ICD
Single chamber ICD 185 (22) 783 (25) 293 (20) <0.001
Dual chamber ICD 301 (35) 681 (22) 301 (20) <0.001
ICD and cardiac resynchronization therapy 375 (44) 1671 (53) 906 (60) <0.001

Outcome
Adjusted appropriate therapy (%/patients/year) 0.8 0.2 0.5 0.001
Adjusted mortality (%/patients/year) 0.6 0.2 0.3 0.7
Total-sum of years of follow up 4614 10201 1962

Data are expressed as mean ± SD or n (%); CM, cardiomyopathy. *Defined according to the
criteria established by Goldenberg et al.

Patients ’characteristics evolved (cf. table). Significant changes were observed
regarding age (P=0.002), underlying heart disease (P<0.001), and type of im-
planted devices (P<0.001). The annual incidences of appropriate (P<0.001) ther-
apies significantly decreased, whereas annual mortality rates did not significantly
change over time.
Conclusion: During the last decade, in the setting primary prevention, character-
istics of ICD patients and rates of therapies significantly changed over time.

P591 | BENCH
Serial changes of inflammatory markers after permanent pacemaker
implantation

D. Barmperis, K. Bouki, K. Paravolidakis, S. Psyhari, D. Vlad, A. Konstantinidou,
T. Apostolou. Nikea General Hospital, 2nd Cardiology Dept., Athens, Greece

Purpose: Transvenous insertion of endocardial leads for permanent pacing is
often accompanied by minor myocardial damage. It is presented by increased
levels of several inflammatory markers. The aim of our study was to assess the
changes of troponine (cTnI) and C-reactive protein (CRP) after permanent pace-
maker implantation.
Methods: Serum levels of cTnI and CRP were measured (by ELISA), in periph-
eral blood, pre-(baseline), 6h and 24h after permanent pacemaker implantation
in 101 patients (mean age: 78±8 years). Patients were categorized according to
the lead fixation in two groups: active and passive.
Results: At 6h after pacemaker implantation CRP levels were increased com-
pared to baseline values (p<0.01) and at 24h were even more increased com-
pared to the 6h and the baseline measurement (p<0.01). In contrast, cTnI lev-
els were increased at 6h compared to baseline values (p<0.02), but returned to
the baseline values during the same period (24h) (p<0.01). Active fixation group
presented significantly higher values of CRP and cTnI at 6h after pacemaker im-
plantation, compared to passive fixation group, while at 24h CRP and cTnI levels
did not differ significantly between the two groups (see table,values presented as
median,min,max).

Table 1. Serial changes of CRP and cTnI levels after permanent pacemaker implantation with
passive and active fixation

Passive Active P value

CRP before (mg/dl) 2.50 (0.90,6.20) 2.40 (1.20,9.30) ns (non significant)
CRP 6h (mg/dl) 4.55 (1.50,34.40) 7.00 (2.50,101.90) <0.05
CRP 24h (mg/dl) 14.30 (2.00,73.00) 13.30 (5.20,50.00) ns
cTnI before (ng/ml) 0.04 (0.02,0.09) 0.04 (0.04,0.08) ns
cTnI 6h (ng/ml) 0.11 (0.04,1.74) 0.05 (0.04,0.29) <0.01
cTnI 24h (ng/ml) 0.06 (0.04,4.80) 0.04 (0.04,0.35) ns

Conclusion: CRP and cTNI levels increased in the first 6hours after permanent
pacemaker implantation and may be used in the evaluation of the myocardial in-
jury during implantation. Active fixation leads presented greater myocardial injury,
compared to passive fixation leads.

P592 | BEDSIDE
Intraoperative Byrd sheaths fractures in patients undergoing
transvenous lead extraction

M. Grabowski1, A. Kutarski2, P. Szubielski1, A. Kolodzinska1, G. Opolski1.
1Medical University of Warsaw, Warsaw, Poland; 2Medical University of Lublin,
Department of Cardiology, Lublin, Poland

Beside clinical complications of transvenous lead extraction (TLE) there are sev-
eral possible technical issues of this procedure. One of observed, however rarely
described and investigated, phenomena is intraoperative fracture of Byrd dilator
telescoping polypropylene sheaths (figure).
Aim: To investigate occurrence, presentation, clinical importance and risk factors
for sheath fracture.
Results: In material of 1304 patients sheath fractures were observed 37 times
in 32 patients (∼2,5%). Fractures were localized in following segments of venous
system: 1) subclavian/innominate vein - 12 (32,5%), 2) upper - 12 (32,5%) and
3) lower part of vena cava - 9 (24%), 4) right atrium - 3 (8%), 5) right ventricle -
1 (3%). When sheath length was divided into four equal segments beginning at
intra-vessel end, fractures were observed in: segment I - 19 (51%), II - 15 (41%),
III - 3 (8%) and none in IV. Patients with sheath fracture were younger (median,
62,5 vs. 68 years, p<0,05), had longer dwelling time of oldest extracted lead
(median, 109,5 vs. 70 months, p<0,01), longer procedure time (median, 142,5 vs.
100 min, p<0,01). Occurrence of sheath fracture was associated with more often
lack of radiological success: 6 (18,75%) vs. 69 (5,42%), p<0,01; and doubled

Example of Byrd sheaths fracture.
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the incidence of major and minor clinical complications however this observation
was not statistically significant: 17 (1,34%) vs. 1 (3,13%) and 21 (1,65%) vs. 1
(3,13%).
Conclusions: Byrd sheath fracture phenomena observed during TLE is a rare
technical issue however when occurs it decreases procedure success rate and
might also influence clinical complications. Fracture usually occurs in initial part
of venous system when sheath breaks at its intra-vessel half-length.

P593 | BEDSIDE
Long-term prognosis in patients with Brugada syndrome based on
Class II indication for implantable cardioverter defibrillator in the
HRS/EHRA/APHRS expert consensus statement

M. Takagi1, Y. Sekiguchi2, Y. Yokoyama3, N. Aihara4, M. Hiraoka3, K. Aonuma2

on behalf of J-IVFS study. 1Osaka City University Graduate School of Medicine,
Osaka, Japan; 2University of Tsukuba, Tsukuba, Japan; 3Tokyo Medical and
Dental University, Tokyo, Japan; 4Senri central hospital, Suita, Japan

Background: Recently, the Expert Consensus Recommendations for therapeutic
interventions on Brugada syndrome (BrS) were published as HRS/EHRA/APHRS
Expert Consensus Statement. The validity of the Class II indication for Im-
plantable Cardioverter Defibrillator (ICD) is still unknown.
Purpose: To evaluate the validity of the Class II indication for ICD implantation
in the Consensus Statement with a large Japanese cohort of BrS (The Japan
Idiopathic Ventricular Fibrillation Study [J-IVFS]).
Methods: A total of 155 consecutive BrS patients with ICD implanted by the class
II indication and no previous cardiac arrest (mean age 52±15 years, 142 males)
were enrolled. Clinical outcomes during the follow-up period were compared be-
tween patients with Class IIa (n=51) and Class IIb (n=104) indication.
Results: The incidence of cardiac events (sudden cardiac death [SCD] or VF)
during a mean follow-up period of 55±30 months was significantly higher in pa-
tients with Class IIa (n=8, 3.2%/yr) than those with Class IIb indication (n=3,
0.6%/yr) (p=0.009), as determined by the Kaplan-Meier method. In patients with
Class IIa indication, the incidences of cardiac events in patients with induced VF,
family history of SCD or without these clinical factors were 2.9, 5.5, 7.8%/yr, re-
spectively. In patients with Class IIb indication, the incidences of cardiac events
in patients with syncope, spontaneous type-1 ECG or family history of SCD were
2.0, 1.3, 0%/yr, respectively.
Conclusions: We confirmed the validity of the Class II indication for ICD implan-
tation in the Expert Consensus Recommendations. In patients with Class IIb in-
dication, previous syncope might be important factor to distinguish intermediate-
from low-risk patients with BrS.

P594 | BEDSIDE
Female gender - does it consist the risk factor of transvenous lead
extraction?

A. Kutarski1, A. Polewczyk2, M. Czajkowski3, M. Polewczyk4. 1Medical
University of Lublin, Lublin, 2District Hospital, II Clinical Cardiology Department,
Kielce, 3Medical University of Lublin, Dept. of Cardiac Surgery, Lublin, 4District
Hospital, Kielce, Poland

There is considerable controversy regarding influence of pt. gender on safety of
transvenous lead extraction (TLE) and TLE in woman was recognized as more
risky. Mechanism remains unknown. Objective: Analysis of safety and feasibility
of TLE in male and female patients.
Methods: Using mechanical systems we have extracted ingrown PM/ICD leads
from 1536 pts (5-94y; 64,6±16,1y) within the last 7 years. We compared TLE
effectiveness and complications in both groups. Results are shown in the table.
Impression: Prior sternotomy, shorter mean lead body dwelling time and less
frequent non-infective indications may explain lower occurrence of TLE complica-
tions in man. May be different anatomy and endurance of connecting tissue play
more additional role, but implant duration seems to more important.

Patient/system/procedure information Males Females P

Number of patients 936 594 –
Patient’s age (SD) 64,0±15,7 65,5±16,6 NS
Infective indications (LDIE) 297 (31,7%) 137 (23,1%) P<0,001
Infective indications (pocket infection) 153 (16,3%) 57 (9,6%) P<0,001
Non-infective indications 484 (51,7%) 399 (67,2%) P<0,001
Prior sternotomy 148 (15,8%) 71 (11,9%) 0,04
Long-term anticoagulation 299 (31,9%) 221 (37,0%) 0,04
Diabetes (I or II) 222 (23,7%) 122 (20,5%) NS
Renal failure (crea >2,0) or haemodialysis 89 (9,5%) 35 (5,9%) 0,01
BMI 27,1±4,2 27,8±11,2 NS
VH therapy (ICD) lead extraction 303 (32,5%) 84 (14,1%) P<0,001
Mean extracted lead body dwelling time 78,4±57,8 90,1±68,5 0,0003
Major complications 7 (0,75%) 15 (2,5%) 0,006
Minor complications 6 (0,85%) 18 (3,0%) P<0,001
Full radiological success 888 (94,9%) 561 (94,4%) NS
Clinical success 926 (98,9%) 576 (97,0%) 0,07
Death during post-procedural period 7 (0,7%) 5 (0,8%) NS
Procedure related death 2 (0,2%) 3 (0,5%) 0,31

Conclusions: There are slight more TLE complications in woman but final TLE
effectiveness is similar to male patients.

P595 | BEDSIDE
Atrial fibrillation in cardiac resynchronization recipients with and
without prior arrhythmic history. How much of arrhythmia is too much?

R. Lenarczyk, E. Jedrzejczyk, M. Szulik, T. Podolecki, M. Mazurek, J. Kowalczyk,
O. Kowalski, B. Sredniawa, A. Sokal, Z. Kalarus on behalf of TRUST CRT
Randomized Trial investigators. Silesian Medical University, Silesian Center for
Heart Disease, Zabrze, Poland

Purpose: The aim of the study was to assess long-term incidence of atrial fib-
rillation (AF) in cardiac resynchronization (CRT) patients with and without prior
arrhythmic history, factors predisposing to arrhythmia, as well as to evaluate
the prognostic power of cumulative arrhythmia burden, duration of the longest
episode and the number of episodes.
Methods: Device-collected data on AF episodes during 24 months in 96 par-
ticipants of randomized CRT-trial were analyzed (15% in NYHA class IV, sinus
rhythm, median LVEF=24% and QRS=169ms). Blindly adjudicated major adverse
events (MACE) and any-cause death were censoring variables.
Results: Two-year incidence of AF was 70%, including 66% of patients without
previous arrhythmic history. No baseline characteristics distinguished those who
developed arrhythmia de novo. Percent of time spent in AF (adjusted hazard ratio
HR 1.05±95% confidence interval CI 1.01-1.10), but not number of episodes pre-
dicted mortality and MACE incidence (HR 1.03±1.01-1.07;P=0.03). Duration of
the longest episode also predicted mortality (HR 1.06±1.01-1.12; both P=0.03).
Prognostic impact of AF load was marked only in patients with slower ventricular
response (<98/min), but was independent from CHADS2 scores, pacing burden,
or prior nodal ablation.
Conclusions: Seven out of ten CRT-patients had AF within two years, includ-
ing two-third of subjects without arrhythmic history. No baseline features distin-
guished those who will develop AF. Arrhythmia burden and duration of the longest
episode, but not number of episodes influenced outcomes in CRT-patients, irre-
spectively from pacing burden or prior node ablation.

P596 | BEDSIDE
Anatomical study of right atrial appendage and surrounding
structures: implications for the atrial permanent pacing

F. Zoppo1, S. Rizzo2, A. Corrado3, G. Thiene2, C. Basso2. 1Department of
Cardiology, Mirano, Italy; 2University of Padua, Department of Cardiac Pathology,
Padua, Italy; 3Hospital “dell’Angelo”, Department of Cardiology, Mestre-Venice,
Italy

Background: The gross anatomy of the right atrial appendage (RAA), its rela-
tionships with the crista terminalis (CT) and the taenia sagittalis (TS) and related
clinical implications for atrial permanent pacing have been poorly described. The
RAA is the most common region where leads for the permanent atrial pacing are
placed. Recently, a rare but life threatening complication, related to the aortic root
perforation by a screw-in atrial lead, has been reported. We sought to describe
the RAA morphology and relationships with the surrounding cardiac structures,
focusing on the regions for atrial leads placement.
Design: An anatomical review of a consecutive series of human hearts speci-
mens coming from routine autopsies is reported. A total of 100 human hearts
have been examined to analyze the macroscopic anatomy of RAA, CT and TS;
cases with extensive right atrial surgery have been excluded. Attention was paid
to the anatomic variability of TS in its “entrance” into the RAA.
Results: The TS has shown 3 main types of anatomic variability related to the
presence of a main trunk TS (type 1, present in 76% of cases), double TS (type 2
present in 13% of cases) and a fine arborization without a clear TS representation
(type 3 present in 10% of cases). A triple morphology of TS was found in one
case. The RAA region proximal to TS routing (“antral RAA region”) faces the
aortic root, without a clear pericardial space in between; the distal deeper region
of the RAA, behind TS (“saccular RAA region”) faces even though not closely, the
pulmonary artery infundibulum, due to its “unbound” nature that better complies
the atrial systolic cycles. This could represent a safer region for leads placement,
especially when screw-in leads are used.
Conclusions: The TS morphology is mainly represented as one trunk and, less
frequently, two main trunks, connecting anteriorly the CT to RAA. Two separate
regions can be identified within the RAA, separated by the TS routing: the “sac-
cular” distal RAA, which could represent a safer region for atrial leads insertion
and anchorage, and the “antral” proximal RAA, which is close to the ascending
aorta. This may have clinical implications for screw-in atrial leads Technologies.

P597 | BEDSIDE
Abnormalities in AutoCapture pacemaker algorithm in atrial fibrillation
patients compromise battery longevity

J.A. Iglesias, J. Benezet Mazuecos, M. Cortes, J.M. Rubio, E. De La Cruz, J.J. De
La Vieja, S. Calle, M.A. Quinones, P. Sanchez-Borque, J. Farre. Foundation
Jimenez Diaz, Madrid, Spain

Introduction: AutoCapture works different in VVIR and DDDR units. In VVIR, Au-
toCapture is only performed if ventricular pacing is present, it does not overdrive
intrinsic rhythm. In DDDR, it is programmed shortening the AV interval to <50
ms to assure capture. During the Automatic mode switch, DDDR units work like
VVIR.
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Methods: We examined AutoCapture recorded data in the programmer reports
of scheduled PM check-ups during 2012.
Results: 160 consecutive patients (58% men) aged 78±9 years were evaluated.
PM stimulation mode was VVI in 44 patients (27.5%) in chronic AF. History of
AF was present in 97 patients (60%). 73 patients (45.6%) showed an Abnormal
AutoCapture pattern (a high variability of the AutoCapture threshold values along
time and/or the presence of repeated out-of-range values). Figure (Panel A: pa-
tient (#113) changing from Normal AutoCapture pattern to Abnormal pattern in
relation with a recurrence of AF. Panel B: patient (#15) showing in the program-
mer reports an alert of high energy mode stimulation (5V) because the automatic
stimulation threshold was considered unknown (out of range) but the stimulation
threshold performed manually was 1 V). The univariate analysis showed differ-
ences between DDD mode and VVI mode OR 0.36 (0.18-0.74). After multivariate
analysis, Abnormal AutoCapture pattern was associated to the presence of atrial
fibrillation (OR 3.96 [1.59 - 9.82; p<0.05]); and a ventricular pacing ≤25% of the
time (OR 4.80 [2.09 - 11.05; p<0.05]).

Conclusion: DDD units were not likely to underperform owing to the dedicated
fusion avoidance algorithm for AutoCapture while VVI units may underperform
when a competing rhythm causing fusion is present. Therefore, AF patients, es-
pecially those with ventricular pacing ≤25%, may not benefit from AutoCapture
activation.

P598 | BENCH
Pacemaker use in familial amyloid polyneuropathy patients:
prophylactic implantation and the evolution of cardiac conduction
abnormalities

P. Rodrigues, M.J. Sousa, B. Brochado, I. Silveira, C. Roque, V. Lagarto,
P. Palma, T. Coelho, H. Reis, S. Torres. Hospital Center of Porto - Santo Antonio
Hospital, Porto, Portugal

Introduction: Familial Amyloid Polyneuropathy (FAP) can affect the cardiac con-
duction system, but the indications for permanent pacemaker (PP), and, particu-
larly, for prophylactic implantation before liver transplantation (LT) are still contro-
versial. The beneficial impact of LT on cardiac involvement is also unclear.
Our aim was to evaluate the appropriateness of pacemaker implantation in these
patients (pts) and the evolution of cardiac changes after LT.
Methods and results: We enrolled 664 pts with FAP Met30 mutation [median
age 38 years, 56% female].
During a median follow-up of 5 years, PP was implanted in 180 pts and 116
underwent LT.
At the time of PP implantation, mean age was 41 years and they had clinical
manifestations of FAP for 3,8 years (2,8±2,2 in prophylactic PP vs 6±4,9 years
in non-prophylactic).
PP implantation was prophylactic in 68%. During 3,5 years of follow-up after im-
plantation, 56% of pts with PP were transplanted and 11% died. Left bundle
branch block, second or third degree atrioventricular (AV) block, dysautonomia
and neurologic stage were related to the % of pacing. All non-cardiovascular (CV)
symptoms were also associated with the % of pacing, but only ophthalmologic
symptoms were an independent predictor.
In pts with prophylactic PP, 12% developed CV symptoms, on average 4 years
after implantation. Conduction disturbances occurred in 45% of pts with pro-
phylactic PP (most frequent was first degree AV block in 30%) vs 86% in non-
prophylactic. Pts with prophylactic PP had a significantly lower % of cardiac pac-
ing and were less likely to become pace-dependent (5,4% vs 24,4%, p=0.001).
Amongst pts that received a LT, 79% had a PP (prophylactic in 85%). In 8 of the
24 pts without a PP at the time of LT, PP was implanted during follow-up (5,8±3,6
years after LT). One-year mortality rate was 3,2% (no perioperative arrhythmic
events).
The presence of PP at the time of LT was not related to survival. One year after LT,

CV symptoms improved in 22% of pts and worsened in 9%. A significant increase
in the number of pts with pacing rhythm was seen, AV conduction got worse in
23% and intraventricular conduction in 14%.
Conclusions: Conduction disturbances are frequent in FAP, especially as the
disease progresses, and are usually preceded by non-cardiac manifestations.
Prophylactic implantation of PP before LT didn’t have a clear prognosis benefit
in our cohort. Nevertheless, conduction abnormalities continued to progress after
transplantation.
PP implantation seems reasonable if there are any signs of cardiac conduction
involvement, namely before LT.

P599 | BEDSIDE
P/PR ratio (Marcuz index) determines left ventricle filling pattern in
patients with sick sinus syndrome implanted with atriovantricular
pacemaker

A. Slawuta1, M. Klis2, J. Moszczynska-Stulin3, T. Bankowski3, D. Zysko4,
J. Gajek4. 1Klodzko County Hospital, Department of Cardiology, Klodzko,
Poland; 2Wroclaw Provincial Specialist Hospital, Wroclaw, Poland; 3Wroclaw
Medical University Hospital, Wroclaw, Poland; 4Wroclaw Medical University,
Wroclaw, Poland

Background: Implantation of atrial lead in right atrium appendage (RAA) con-
tribute to exacerbation of the preexisting interatrial and atrioventricular conduction
delays.
Purpose: The aim of this study was to assess influence of atrial pacing site on
left ventricle diastolic filling and the correlation with P/PR ratio (Marcuz Index).
Methods: The study group consisted of 86 patients (54 F, 32 M) aged 72,3±16,4
years. Patients were divided in two groups: group I (n=41) with RAA pacing, group
II (n=45) with Bachmann’s area pacing. Differences in interatrial and atrioventric-
ular conduction in sinus rhythm and AAI 60 pacing were assessed. Also P wave
width at sinus rhythm and during atrial pacing was measured as well as P/PR ra-
tio during sinus rhythm and atrial pacing was calculated. AVD was set at 200/180
ms (pacing/sensing). Two-dimensional and Doppler echocardiography was per-
formed using a standard echocardiographic system. Total LV filling time was de-
termined as the time interval from the onset of early diastolic flow - E wave at the
mitral annulus to the offset of A wave. Mitral velocity flow integral (VTI MR) was
assessed.
Results: There were no differences in baseline P wave duration in sinus rhythm
between the groups (98.6±15 ms vs 102.4±21 ms, p=n.s.). Atrial pacing 60 bpm
revealed longer P wave duration with atrial lead location in RAA in comparison to
Bachmann’s bundle region (143.2±27.5 vs 106.6±16.3 ms, p<0.01). The Marcuz
index in sinus rhythm was 0.52, increased to 0.66 in RAA pacing group and was
0,51 in Bachmann’s area pacing (p<0,05).
Total LV filling time was shorter in RAA lead location (460±48 vs 550±55 ms,
p<0,05) which corresponded with smaller VTI MR (16.4±3.2 vs 20.6±4.1 cm,
p<0.05). There was negative correlation between P/PR ratio and VTI MR during
pacing.
Conclusions: 1. P/PR ratio (Marcuz index) can determine left ventricle filling pat-
tern 2. RAA pacing decreases mitral diastolic flow worsening left ventricle dias-
tolic dysfunction. 2.The Bachmann’s bundle region pacing of right atrium results
in better left ventricle filling pattern.

DEVELOPMENT, GENETICS AND STEM CELLS – I

P601 | BENCH
The IgCAM CAR regulates calcium homeostasis in the developing
heart and nervous system

C. Matthaeus, R. Juettner, F. Rathjen. Max Delbruck Center for Molecular
Medicine, Berlin, Germany

The coxsackie and adenovirus receptor is a transmembrane protein of the Ig su-
perfamily which serves as receptor for adenoviruses and coxsackie B viruses.
CAR is strongly expressed in the developing brain and heart but becomes down
regulated at early postnatal stages. In adult hearts CAR is primarily expressed
at the myocardial intercalated disc in contrast to the widely diffuse localization
of CAR on the surface of cardiomyocytes. CAR knockout mice die at embry-
onic days 11.5 to 13 due to malformations of the heart indicating a developmen-
tal function of CAR. To unravel the adhesion and signaling function of CAR we
studied embryonic cardiomyocytes from CAR deficient mice. In the absence of
CAR cardiomyocytes show a significant higher beating rate that correlated with
a higher frequency of Ca2+ transients compared to wild type cells. Furthermore,
Ca2+ transients of CAR knockout myocytes revealed a significant faster decline
in calcium levels. Inhibition of SERCA2 by thapsigargin or CPA did not result in
a similar decrease of the beating frequency in CAR knockout cardiomyocytes as
observed in wild type cardiomyocytes. This observation indicates an increased
SERCA2 activity in the absence of CAR. The fiber knob is the binding part of
the adenovirus to CAR which initiates virus uptake. Application of the fiber knob
to wild type myocytes resulted in an increase in cytosolic Ca2+ concentration
and increase in frequency of Ca2+ transients by releasing Ca2+ from intracellular
stores. Fiber knob induced Ca2+ increase was blocked by wortmannin suggest-
ing that CAR signaling triggers Ca2+ release via PI3K. Overall, we conclude that
the cell adhesion protein CAR regulates intracellular Ca2+ levels and modulates
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the transmission of the cardiac excitation and contraction between neighbouring
cardiomyocytes.

P602 | BENCH
T-box 5 controls age-dependent cardiogenic activity in human cardiac
progenitor cells through insulin-like growth factor-1 receptor signaling

M. Yoshida1, S. Tarui2, J. Kobayashi2, M. Tohru3, K. Nakamura4, Y. Maeshima1,
S. Sano2, H. Ito4, H. Oh5. 1Okayama University, Dept. of Chronic Kidney
disease and Cardiovascular Disease, Okayama, 2Okayama University, Dept. of
Cardiovascular Surgery, Okayama, 3Okayama University, Dept. of Cardiovascular
Therapeutics, Okayama, 4Okayama University, Dept. of Cardiovascular Medicine,
Okayama, 5Okayama University Hospital, Dept. of Regenerative Medicine,
Center for Innovative Clinical Medicine, Okayama, Japan

Background: The rate of human myocyte turnover declines with age. However,
whether the differentiation potential of resident progenitor pool may also be af-
fected remains elusive, as is the question how it is regulated.
Methods: Human cardiac progenitor cells (CPCs) were isolated from myocardial
specimens of 90 patients and classified into 2 groups (neonate and infant) along
with age. Global gene expression analysis, quantitative RT-PCR, and cardiogenic
activity by co-culture experiment with neonatal rat ventricular myocyte were ex-
amined. RNA interference was performed to verify the genetic function.
Results: Co-culture experiment showed that neonatal CPCs had higher cardio-
genic activity. Knockdown of IGF1R in neonatal CPCs resulted in a reduced car-
diogenic potential compared with control CPCs. Gene expression analysis be-
tween neonatal and infant CPCs showed several candidate genes for cardiogen-
esis include TBX5, HB-EGF and ZFHX4 were significantly up regulated. Among
them, Tbx5 expressions level was decreased by knockdown of IGF1R in neona-
tal CPCs. Moreover, knockdown of TBX5 significantly decreased the cardiogenic
activity similar to that found in CPCs treated by IGF1R inhibition.
Conclusions: Our results suggest a functional significance of IGF1R-mediated
physiological alteration of human CPC differentiation potential. The limited my-
ocyte turnover in postnatal heart may be associated with age-dependent decline
of IGF1R signaling.

P603 | BENCH
Loss of versican in vascular smooth muscle cells causes arterial
hypotension and cardiac hypertrophy

S. Hatano1, S. Makino2, N. Mittal2, T. Nakamura3, H. Watanabe1. 1Institute for
Molecular Science of Medicine, Aichi Medical University, Nagakute, Japan; 2Keio
University School of Medicine, Department of Cardiology, Tokyo, Japan; 3Kansai
Medical University, Department of Pharmacology, Moriguchi, Japan

Purpose: Versican is a large secreted chondroitin sulfate proteoglycan, which is
important for cardiac development, and is also implicated in adult cardiovascular
disease. Due to the N-terminal G1 domain of versican interacts with hyaluronan
and incorporates water molecules to artery, it contributes to resistance of the
arterial compaction. Moreover due to the C-terminal G3 domain interacts with
microfibril molecules, contributing to retention of arterial elasticity. To determine
the function of versican (Vcan) in the cardiovascular system in vivo, we generated
the versican conditional knockout mice, in which the Vcan gene was selectively
ablated in vascular smooth muscle cells (SMCs).
Methods: SM22-Cre+:Vcanflox/flox conditional knockout mice were generated by
combining Cre/loxP with a Flp/FRT system. In brief, a targeting vector harboring
the Vcanflox allele was constructed by flanking exon2 including start codon with
loxP sites in the combination of a PGK-neoR cassette flanked by the FRT se-
quence. After obtaining Vcanflox/flox mice, they were crossbred with SM22-Cre
Tg mice, and the Vcan gene was selectively ablated in SMCs.
Results: SM22-Cre+:Vcanflox/flox mice were viable and fertile, and could reach
their lifespan. The arterial diameter was bigger, and the arterial wall was thinner
than those of the controls. Nonetheless, elastic lamina formed in the same way
as with the controls. In their developmental stages almost all hearts of SM22-
Cre+:Vcanflox/flox mice exhibited ventricular septal defects (VSD), however, in
adulthood the number of VSD decreased. Furthermore, they had significantly
lower blood pressure than that of the controls. When they had the same blood
pressure level as the controls, adult stage hearts exhibited cardiac hypertrophy.
Conclusions: Previously it was reported that the versican knockout mice (hdf)
died of cardiac defects at embryonic day 10.5, and the versican G1 mutant mice
(Vcan�3/�3), which had a lower binding ability to hyaluronan, also died exhibit-

ing VSD at postnatal day 0. Thereby, it has been hard to elucidate the versican
function with the animal models. In this study, targeted deletion of versican in
SMCs led to the defect of arterial development and subsequent hypotension. As
Versican is known to control cell behaviors including proliferation, differentiation,
and migration, it is conceivable that the arterial SMCs were affected by the ver-
sican deletion. Our results suggest that the versican expression from SMCs is
important for arterial development and subsequent cardiovascular diseases.

P604 | BENCH
Keratinocyte-derived cardiomyocytes provide in vivo biological
pacemaker function

S. Chauveau1, Y. Anyukhovsky1, I. Potapova1, O. Binah2, J. Itskovitz-Eldor2,
S. Naor2, T. Rahim1, Y. Jiang1, P. Danilo1, I.S. Cohen1. 1Stony Brook University
Medical Center, Department of Physiology and Biophysics, Institute for Molecular
Cardiology., Stony Brook, United States of America; 2Technion - Israel Institute
of Technology, Haifa, Israel

Purpose: We hypothesized that spontaneously beating induced pluripotent stem
cell-derived cardiomyocytes (IPSC-DC) can integrate with myocardium in vivo to
pace the heart.
Methods: We instrumented 5 atrio-ventricular blocked dogs with VVI pacemakers
set at 35 bpm and injected 40-75 rhythmically contracting embryoid bodies (EBs)
derived from human keratinocytes (incorporating 1.3-2 million cells) subepicar-
dially in the anterobasal LV via a thoracotomy. Epicardial electronic pacing identi-
fied the morphology of beats arising from the injection site (matching beats: MB).
ECG and 24-hour Holter monitoring were performed biweekly. Cyclosporine A,
mycophenolate mofetil and prednisolone were started 2 days before surgery and
continued until euthanasia. After 4 weeks follow-up, the effect of epinephrine (EPI)
(1-2 mg.kg-1.min-1 IV) was determined.
Results: MB were evident after 1 week in all dogs; resting rate = 27-62 bpm.
MB increased from 15±7 (X±SE) in week 1 to 55±12% at the end of week 2
while electronically paced beats decreased from 52±14 to 14±9% (both p<0.05).
After week 2, % matching beats stabilized (figure). EPI increased resting rate
from 32±5 to 60±5 bpm (p<0.05). In gene chip studies, beating rhythmically
contracting EBs showed the following changes vs. undifferentiated, quiescent IP-
SCs: pluripotency markers NANOG and OCT4: respective 2196- and 104-fold de-
creases; cardiogenic markers cardiac troponin t and alpha-myosin heavy chain:
194- and 294-fold increases. This is consistent with loss of pluripotency and car-
diac maturation of the pacemaker cells. Microelectrode recordings of tissues re-
moved from the injection site revealed pacemaker activity (Fig. 1, insert).

Figure 1

Conclusion: We have demonstrated that IPSC-DC can integrate into host ventri-
cle and create a biological pacemaker.

P605 | BENCH
Pathophysiological aldosterone level modify the secretory activity of
resident cardiac progenitor cells

K. Wenzel1, R. Samal1, E. Hammer2, S. Koenemann1, U. Voelker2, S.B. Felix1.
1University Medicine of Greifswald, Clinic of Internal Medicin B, Greifswald,
2University Medicine of Greifswald, Interfaculty Institute for Genetics and
Functional Genomics, Greifswald, Germany

Background: Stem cell therapy is a promising new therapy option for patients
with heart failure. While many clinical studies involving stem cell transplanta-
tion after myocardial infarction show encouraging results, little is known about
the mechanisms that lead to an improvement in cardiac function. This study was
aimed to analyse the secretory activity of resident cardiac progenitor cells under
physiological and pathophysiological conditions in order to identify stimulation of
secreted proteins due to pathophysiological stimuli. This analysis should verify,
whether there is an induction of regenerative processes via paracrine mecha-
nisms or a potential impairment of progenitor cell function due to pathophysiolog-
ical conditions.
Methods and results: Stem cell antigen-1 (Sca-1) positive cells were isolated
from the hearts of wild type FVB mice via magnetic cell sorting. Sca-1+ cells
were treated with aldosterone (100 nM) for 2 h, 24 h and 48 h. Then the secre-
tome profile was generated against untreated controls using mass spectrometry.
In this setting aldosterone treatment for 24 h led to a significant increase in se-
creted proteins when compared to untreated cells. Of these, a strikingly significant
up-regulation in the secretion of proteins like gelsolin, galectin-1 and insulin-like
growth factor binding proteins was observed, which might be involved in the re-
generation of damaged heart tissue by inducing angiogenesis and cell migration.
In addition, secretome analysis indicated that persistent exposure of cardiac stem
cells to pathophysiological aldosterone concentrations increased the secretion of
proteins, like collagens and MMP-2, associated with remodelling of heart tissue
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that hints to a functional impairment of these cells due to long-term exposure to
pathophysiological stimuli.
Conclusions: This study showed that there is a time-dependent influence of
pathophysiological aldosterone level on the secretory activity of Sca-1+ cardiac
progenitor cells. Aldosterone led to a significant change in the secretome of these
cells compared to untreated cells. Among the time points that were analysed in
this study, treatment of Sca-1+ stem cells with aldosterone for 24 h led to a distinct
change in secretome. Most changes were related to proteins that were associated
with cell mobilization, cell migration and angiogenic processes. This study could
give some insights in the secretory activity of cardiac progenitor cells under dis-
eased and healthy conditions and their possible role in regenerative processes in
damaged heart tissue via paracrine mechanisms.

P606 | BENCH
Spiral wave behaviors and antiarrhythmic drug efficacy in human
induced pluripotent stem cell-derived myocardial sheet are different
from those in original heart: A simulation study

T. Ashihara1, R. Haraguchi2, J. Kurokawa3, K. Nakazawa2, M. Horie1. 1Shiga
University of Medical Science, Department of Cardiovascular Medicine, Heart
Rhythm Center, Otsu, Japan; 2National Cerebral and Cardiovascular Center,
Suita, Japan; 3Tokyo Medical And Dental University, Tokyo, Japan

Introduction: Recently, myocardial sheet consisting of human induced pluripo-
tent stem cell-derived cardiomyocytes (hiPSC-CM) has been attempted to be uti-
lized in clarifying the mechanisms of inherited arrhythmias and evaluating the
efficacy of antiarrhythmic drugs. However, whether the electrophysiological prop-
erty of the hiPSC-CM sheet is consistent with that of the original human heart is
still unclear.
Methods: To clarify this issue, we constructed in silico models of hiPSC-CM
sheet (by modifying ion channels and cell size) and original human ventricular
myocardium (hVM) based on previously reported experimental data. Then we
analyzed the behaviors of spiral wave reentry in the in silico sheet models, and
the effect of IKr blockade was also evaluated.
Results: (1) The in silico model of hiPSC-CM had spontaneous activations 0.5-
1Hz and the diastolic potential was positively shifted by ∼15 mV. (2) Conduction
velocity (CV) in the hiPSC-CM sheet was ∼5 cm/s, which was only ∼1/10 of CV
in the hVM. (3) Mean cycle length (mCL) of excitations during the spiral wave
reentry in the hiPSC-CM sheet was ∼0.9Hz, whereas that in the hVM was ∼5Hz
identical to mCL of real human VF (see Figure). (4) Both the CV and mCL in
the hiPSC-CM sheet model were very consistent with previous experimental data
observed in cultured hiPSC-CM sheets. (5) The mCL of spiral wave reentry in
hVM was markedly prolonged by IKr blockade, whereas this was not the case in
hiPSC-CM sheet.

Reentry in hiPSC-CM and hVM sheet models.

Conclusions: The spiral wave behaviors and the antiarrhythmic drug efficacy in
the simulated myocardial sheets of hiPSC-CM and hVM were different. Our find-
ings suggest that such in silico analytical approach might fill the gap between
hiPSC-CM and original hVM when we apply the hiPSC-CM sheet to clinical prac-
tice.

P607 | BENCH
Intracoronary infusion of allogeneic cardiosphere-derived cells during
acute ischemic phase of myocardial infarction reduces infarct size and
attenuates remodeling in a porcine model of ICMi

V. Sousonis1, T. Sfakianaki1, A. Ntalianis1, M. Nana1, C. Kontogiannis1,
K. Malliaras1, Y. Nanas1, A. Papalois2, J. Nanas1, J. Terrovitis1. 1University of
Athens, School of Medicine, 3rd Cardiology Dept., Athens, Greece; 2University
of Athens, Athens, Greece

Purpose: Intracoronary delivery of Cardiosphere Derived Cells (CDCs) in conva-
lescent myocardial infarction (MI) decreases scar size and attenuates left ventric-
ular (LV) remodeling in humans. We aimed to assess the safety and efficacy of
intracoronary infusion of allogeneic CDCs during the acute ischemic phase of MI
in a porcine model of ischemic cardiomyopathy.
Methods: Acute MI was induced in 12 farm pigs by occlusion of the LAD with an
over-the-wire balloon for 60 minutes. After 60 minutes of ischemia (and prior to
reperfusion), pigs were randomized to receive either allogeneic CDCs (5x106,
n=6) or PBS (control group, n=6) in the infracted area using a catheter that
crossed the occlusion site. Five minutes after cell infusion, reperfusion was al-
lowed. Animals were followed for 30 days. Transthoracic echocardiography was
performed at baseline and after 30 days of follow up to assess LV end-diastolic
and end-systolic diameter (EDD and ESD), LV end-diastolic and end-systolic vol-

ume (EDV and ESV), and LV ejection fraction (EF). At day 30 post-MI animals
were sacrificed and area at risk (AR) and infarct size were estimated histologi-
cally, with gentian violet and TTC stain.
Results: At one month post-MI, morphometric analysis revealed no difference
in area at risk (AR) between the two groups. There was a strong trend towards
smaller infarct size in CDC-treated animals (37.9±10.4% of AR) compared to
controls (49.1±8.6%, p=0.071), reduced infarct circumference (32.5±6.3% of LV
perimeter versus 40.6±7.7% in controls, p=0.074) and decreased scar transmu-
rality (50.8±13.7% of LV wall thickness versus 63.5±7.9% in controls, p=0.077).
All animals demonstrated an increase in LVEDD, LVEDV and LVESD at 30 days,
although there was a significant smaller relative increase in LVEDV from baseline
in CDC animals (55.5±36.7%) compared to controls (114.0±43.1%, p=0.03). In
addition, control animals showed a significant increase in LVESV (43.3±12.4 mm
from 17.8±4.4 mm, p=.001) while in CDC-treated animals the increase in LVESV
was numerically smaller and did not reach statistical significance (36.8±19.2 mm
from 17.3±3.8 mm, p=NS). Global systolic function, as assessed by LVEF, was
similar in both study groups.
Conclusions: Infusion of allogeneic CDCs during the acute ischemic phase of MI
was safe, decreased infarct size and attenuated remodeling in a porcine model of
ischemic cardiomyopathy.

P608 | BENCH
Retention of endothelial progenitor cells in bone marrow in a murine
model of endogenous tissue plasminogen activator (tPA) deficiency in
response to critical limb ischemia

H.K. Yip, Y.L. Chen, P.H. Sung, S. Chua. Kaohsiung Chang Gung Memorial
Hospital, Chang Gung University, College of Medicine, Cardiology, Kaohsiung,
Taiwan

Purpose: This study tested the hypothesis that tissue plasminogen activator (tPA)
is crucial for regulating endothelial progenitor cell (EPC) mobilization from bone
marrow to circulation in murine critical limb ischemia (CLI) by ligating left femoral
artery.
Methods and results: Wild-type (C57BL/6) (n=40) mice were equally divided
into group 1A (sham control), group 2A (CLI), group 3A [control-tPA (4.0 mg/kg, in-
travenously at 3h after CLI)], group 4A (CLI-tPA). Similarly, tPA knock-out (tPA−/−)
mice (n=40) were equally divided into group 1B (sham control) group 2B (CLI),
group 3B [control-tPA (4.0 mg/kg)], group 4B (CLI-tPA). The circulating levels of
EPCs (C-kit/CD31+, Sca-1/KDR+, CXCR4/CD34+) were lower in groups 1B and
2B than in groups 1A and 2A, respectively (all p<0.01), and were reversed after
tPA treatment (3B vs. 3A or 4B vs. 4A, p>0.05) at 6h and 18h post-CLI. Levels
of these biomarkers decreased again 14 days after CLI in tPA−/− mice compared
to those in wild-type between the respective groups (all p<0.01). Laser Doppler
flowmetry showed a higher ratio of ischemic-to-normal blood flow in 2A than in
2B and in 4A than in 4B by day 14 after CLI (all p<0.05). Angiogenesis at protein
(CXCR4, SDF-1α, VEGF) and cellular (CXCR4+, SDF-1α +, and CD31+ cells)
levels were highest in animals with CLI-tPA, significantly higher in mice with CLI
only than in sham controls for both wild-type and tPA−/− mice (p<0.01).

Conclusion: tPA played an essential role in augmenting circulating EPCs, angio-
genesis, and blood flow in the ischemic limb in a murine model.
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P609 | BENCH
Administration of allogeneic cardiac stem cell therapy for acute
myocardial infarction: an experimental timing study

V. Crisostomo1, C. Baez-Diaz1, J. Maestre1, M. Garcia-Lindo1, J.G. Casado1,
I. Palacios2, L. Rodriguez-Borlado2, F. Sun1, F.M. Sanchez-Margallo1. 1Jesus
Uson Minimally Invasive Surgery Centre, Caceres, 2Coretherapix, Madrid, Spain

Purpose: Cardiac Stem Cells (CSCs) have recently been reported to have car-
dioregenerative potential. The optimal timing of CSCs administration is still un-
clear. We assessed the safety of early intracoronary administration and the pos-
sible influence of the timing of allogeneic porcine CSCs (pCSCs) delivery after
experimental acute myocardial infarction (AMI).
Methods: Female swine surviving a 90 minutes occlusion of the mid-LAD
received vehicle injection on day 7 (n=5, CON), or 25x106 pCSCs either two
hours (n=5, D0) or 7 days (n=5, D7) after reperfusion. Magnetic resonance was
performed at 1 and 10 weeks, determining Ejection Fraction (EF), End Diastolic
Volume (EDV), End Systolic Volume (ESV) and infarct size (%). Healthy weight-
matched swine (n=5) were also imaged at 10 weeks. Pathological examination, in-
cluding the study of vascularization at the infarct border, was carried out at wk 10.
Results: No major adverse cardiac events were seen in any case. Cardiac func-
tion parameters and infarct sizes were similar between study groups with a trend
towards higher EF and lower volumes at 10 weeks in the treated groups. Ven-
tricular volumes were lower in Healthy animals, albeit not significantly so in D7
animals (Table 1). CON samples exhibited almost complete replacement of car-
diomyocytes by a mature fibrotic scar, while the treated groups showed less col-
lagenous organization, with clusters of viable cardiomyocytes. The treated groups
showed a significantly (p=0.019) higher amount of larger, more mature vessels at
the infarct border.
Conclusion: The intracoronary injection of 25x106 allogeneic pCSCs is safe,
both early and 7 days after experimental AMI, and alleviates myocardial dysfunc-
tion. Our results suggest a trend towards a better performance of pCSCs when
administered one week after AMI.

P610 | BENCH
Engineering bioartificial heart by human stem cells with
perfusion-decellularized three-dimensional matrix materials

M. Okuyama1, D. Ousaka1, S. Ishigami1, J. Kobayashi1, S. Sano1, H. Oh2.
1Cardiovascular Surgery, 2Regenerative Medicine, Center for Innovative Clinical
Medicine, Okayama University Hospital, Okayama, Japan

Background: Heart failure is the leading cause of death in the world while many
studies have suggested the efficacy of direct stem cell infusion or cardiac patches
implantation in patients with cardiac dysfunction. Heart transplantation remains
the definitive treatment for end-stage heart failure, but the supply of donor organs
is very limited. Once a heart is transplanted, recipients need lifelong immunosup-
pression. However, enhancement of the geometrical cell engraftment to improve
the global cardiac function remains as significant challenges. Here, we used non-
immunogenic extracellular matrix as a scaffold to seed the human cardiac pro-
genitor cells (hCPCs) and human umbilical vein endothelial cells (HUVEC) or
vascular endothelial cells derived from human induced pluripotent stem (hiPS)
cells on the platform with acellular architecture.
Methods and results: We generated a modified Langendorff apparatus and
located the entire systems in the clean conditions. The apparatus was then ap-
plied on an 8-week-old male Sprague-Dawley rat’s heart to decellularize the en-
tire heart-derived cells. The heart was decellularized with 0.02% trypsin, 1%
SDS, 3% Triton X-100, and 4% deoxycholic acid followed by serial perfusion.
The acellular constructs contain architecture of original tissues, including the ves-
sels, components of valves, and intact chamber geometry. A subtype of colla-
gens, laminin, and fibronectin were confirmed by immunofluorescence and dye
perfusion through the aorta demonstrated the preserved coronary arteries and
capillary vasculatures. To generate whole heart grafts, we perfused hCPCs- or
hiPS cells-derived vascular endothelial cells with CO2 incubation followed by per-
fusion reseeding system. We found that the scaffolds reseeded under these con-
ditions for 14 days could achieve significant hCPCs engraftment and distribution
along with coronary perfusion area. The vascular endothelial cells derived from
hiPS cells could promote to substantial recellularization with enhanced micro-
circulation. The recellularized cardiac constructs kept growing as thickening tis-
sues with constant and physiological loading conditions.
Conclusions: Our initial results suggest that hCPCs can be reseeded onto rat de-
cellularized scaffolds to develop three-dimensional cardiac grafts. The hiPS cells
derivatives could reinforce the vascular endothelium to enhance the cell engraft-
ment and survival. Further challenge could apply by cardiac and smooth mus-
cle cells directly differentiated from hiPS cells to provide mechanically contractile
heart organ.

Abstract P609 – Table 1. MR-derived cardiac function

CON group D7 group D0 group Healthy control
1 week 10 weeks P value 1 week 10 weeks P value 1 week 10 weeks P value

EF (%) 38.32±11.63 42.60±11.91 0.151 41.48±6.09 44.88±6.24 0.056 36.58±8.97 42.58±8.80 0.056 54.04±5.81
EDV (mL) 78.46±9.94 100.30±20.53 0.008 74.48±9.42 82.33±12.21 0.095 76.18±16.36 91.17±10.34 0.008 68.46±6.74
ESV (mL) 48.85±13.64 59.00±22.72 0.032 43.43±5.75 45.41±8.38 0.056 48.99±14.90 52.42±10.07 0.016 31.68±6.79
% Infarct 17.20±5.54 6.80±1.30 n/a 13.60±5.41 10.80±4.27 n/a 17.00±3.46 9.40±2.79 n/a n/a

Values presented as means ± SD. p values indicate differences compared to healthy controls at 10 weeks. EF, ejection fraction; EDV, end diastolic volume; ESV, end systolic volume.

DEVELOPMENT, GENETICS AND STEM CELLS – II

P612 | BENCH
The BAG3 gene mutations in Polish patients with dilated
cardiomyopathy

M. Franaszczyk1, Z.T. Bilinska2, M. Sobieszczanska-Malek3, E. Michalak2,
J. Sleszycka4, A. Sioma2, G. Religa5, J. Grzybowski4, T. Zielinski3, R. Ploski6.
1Laboratory of Molecular Biology, Warsaw, 2Unit for Screening Studies in
Inherited Cardiovascular Diseases, 3Dept. of Heart Failure and Transplantology,
4Dept. of Cardiomyopathies, 5Dept. of Cardiac Surgery, National Institute of
Cardiology, , Warsaw, Poland; 6Medical University of Warsaw, Dept. of Medical
Genetics, Centre of Biostructure, Warsaw, Poland

Purpose: Dilated cardiomyopathy (DCM) is a major cause of chronic heart failure
and the most common indication for cardiac transplantation. BAG3 gene muta-
tions have been recently implicated as a novel cause of dilated cardiomyopathy
(DCM). Our aim was to evaluate the prevalence of BAG3 mutations in Polish pa-
tients with DCM.
Methods: We studied 105 unrelated probands by direct sequencing of BAG3
exons and splice sites. Large deletions/insertions were screened for by real time
polymerase chain reaction (RT-PCR).
Results: We found 6 different mutations in 7 families with familial DCM:
the known p.Glu455Lys mutation (2 families) and 5 novel mutations:
p.Gln353ArgfsX10 (c.1055delC), p.Gly379AlafsX45 (c.1135delG), p.Tyr451X
(c.1353C>A), p.Glu456AspfsX3 (c.1368delG) and a large deletion of 17,990bp
removing BAG3 exons 3-4. The Gln353ArgfsX10, Gly379AlafsX45, and the large
deletion are likely to be pathogenic as they are predicted to remove a large C-
terminal part of the protein, including the entire BAG domain. The Tyr451X and
Glu456AspfsX3 are also likely to be pathogenic as they remove more than half of
the BAG domain.
There were 31 BAG3 mutation carriers; mean age at the time of diagno-
sis/screening was 30.4±12.6 years, 20 (64.5%) were male. 10 subjects were
asymptomatic (32.3%), 20 (64.5%) had heart failure symptoms; mean NYHA
class was 2.5±1.1, 1 (3.2%) had palpitations. Of the 31 carriers 28 (90%) were
in sinus rhythm, 2 were in atrial fibrillation (6.5%), 1 had junctional rhythm (3.2%).
DCM was diagnosed in 20 patients (65%), 11 BAG3 carriers (35%) had nor-
mal cardiac function. Over mean 95.3±81.9 months of follow-up (median 95.3
months) there were 7 (22.6%) serious adverse events: 3 patients received heart
transplant (9.7%), 3 died of heart failure (9.7%), 1 died suddenly (3.7%). Persis-
tent LV dysfunction (LVEF<45%) was present in 9 (29%) patients, 4 had signifi-
cant improvement in LV function on treatment 4 (12.9%), and 11 BAG3 carriers
had persistent normal LV function (35.5%). Among members of screened fami-
lies there were no cases of DCM without BAG3 mutation. Of interest, all BAG3
carriers with persistent normal LV function had BAG3 truncating mutations.
Conclusions: BAG3 mutations are relatively frequent cause of DCM (6.7%). We
report five novel pathogenic BAG3 variants including a large deletion Our ob-
servations highlight the necessity for screening BAG3 in DCM patients for copy
number variations (CNV) variants in addition to point mutations.

P613 | BENCH
Endothelial nitric oxide synthase gene polymorphisms and coronary
artery disease: The largest meta-analysis till date involving 80 studies
and 42,650 subjects

H. Rai1, F. Parveen1, S. Kumar1, A. Kapoor1, N. Sinha2. 1Sanjay Gandhi Post
Graduate Institute of Medical Sciences (SGPGIMS), Lucknow, India; 2Sahara
Hospital Lucknow, Lucknow, India

Purpose: Several association studies involving endothelial nitric oxide synthase
(eNOS) gene polymorphisms and coronary artery disease (CAD) have reported
conflicting results. Definite understanding of the behaviour of this gene in rela-
tion to CAD is thus still warranted. To clearly ascertain the association of several
eNOS gene polymorphisms with CAD, we conducted a meta-analysis of all rele-
vant studies published up to December 2013.
Methods: We included eighty published case-control association studies (42,650
subjects) for three most commonly occurring polymorphisms of eNOS gene,
namely Glu298Asp (rs1799983), T786-C (rs2070744) and 4ba (27 bp VNTR of
intron 4) in the present meta-analysis. In order to eliminate bias, we excluded all
studies which were conducted among special populations (e.g. diabetics, women,
etc.) and those with very small sample size (<200 subjects). Values of Higgins
I square statistics for determining heterogeneity was considered as criterion for
selecting fixed or random effects for analysis.
Results: A total of 40 association studies, for eNOS (Glu298Asp) polymorphism,
with 12,557 patients and 9,460 controls were included. Employing dominant,
recessive and allelic genetic models and appropriate effects for analysis the re-
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sults showed overwhelming association with CAD (OR=1.2, 95% CI = 1.1–1.3;
OR=1.4, 95% CI = 1.1–1.7, and OR=1.2, 95% CI = 1.1–1.3; p≤0.001 for the
three models respectively). Sixteen studies with 3,682 patients and 2,724 con-
trols were included for T786-C polymorphism. Using appropriate effects for anal-
ysis, all comparisons for this polymorphism using dominant, recessive and allelic
genetic models showed significant association with CAD (OR=1.5, 95% CI = 1.3–
1.8, p<0.001; OR=1.3, 95% CI = 1.0–1.7, p=0.036 and OR=1.3, 95% CI = 1.2–
1.5, p<0.001 respectively). Similar results were seen with comparisons for eNOS
27bp VNTR polymorphism in which 24 studies with 8,179 patients and 6,048 con-
trols were included. Comparisons employing all three genetic models and using
appropriate effects for analysis showed significant associations (OR=1.3, 95% CI
= 1.1–1.5, p=0.009; OR=1.3, 95% CI = 1.1–1.6, p=0.008 and OR=1.3, 95% CI =
1.1–1.5, p=0.001 for three genetic models respectively).
Conclusions: Results of the present study, which is to our knowledge, the most
comprehensive meta-analysis on the subject till date, indicates that all three com-
mon polymorphisms of eNOS gene are clearly associated with CAD. Early de-
tection of individuals at risk and delaying endothelial dysfunction among them by
means of drugs, diet and physical activity can thus be recommended.

P614 | BENCH
Nrf2 promotes the angiogenesis of rat cardiac micro-vascular
endothelial cells under hypoxic conditions via modulation of heme
oxygenase-1 activity

K. Li Hong, H.G.X. Guo Xiang. Southwest Hospital, The Third Military Medical
University, Dept. of Cardiology, Chongqing City, China, People’s Republic of

Angiogenesis plays an important role in myocardial repair after myocardial infarc-
tion (MI). Cardiac micro-vascular endothelial cells (CMECs) are important partic-
ipants in myocardial angiogenesis processes. Recent studies have revealed that
Nuclear factor-erythroid 2-related factor 2 (Nrf2), a master transcription factor of
endogenous anti-oxidative defense systems, exerts cardio-protection in the car-
diovascular system. However, the role of Nrf2 in the process of CMECs angiogen-
esis and corresponding mechanisms are not fully understood. Thus, the present
study investigated the role of Nrf2 in the angiogenesis of rat CMECs to hypoxia.
Cell migration and vascular tube formation were used to determine by Trans-well
assay, three-dimensional Matrigel assay. Real-time RT-PCR, ELISA and Western
blot were measured mRNA and protein expression. Here, we report that the pro-
tein and mRNA expression of Nrf2 and heme oxygenase-1 (HO-1) were temporar-
ily upregulated under hypoxic condition, and overexpression of Nrf2 significantly
increased the migration and vascular tube formation of rat CMECs to hypoxia.
Nrf2 overexpression also significantly increased HO-1 expression at 48 h after
transfection under hypoxic condition, and this effect was greatly attenuated in the
presence of ZnPP (a HO-1 inhibitor).
These results demonstrate that Nrf2 may mediate the angiogenesis of CMECs
under hypoxic condition, and HO-1 is involved in regulating the angiogenesis of
CMECs through Nrf2. Therefore, Nrf2 is a potent regulator of hypoxia-condition
mediated angiogenesis in CMECs, which may provide a therapeutic strategy for
myocardial repair after MI.

P615 | BEDSIDE
Homozygous founder mutation in desmocollin-2 causes a severe form
of arrhythmogenic cardiomyopathy

A. Lorenzon1, B. Bauce2, I. Rigato2, K. Pilichou2, M. De Bortoli1, M. Calore1,
E. Lazzarini2, C. Basso2, D. Corrado2, A. Rampazzo1. 1Dept. of Biology, ; 2Dept.
of Cardiac, Thoracic and Vascular Sciences, University of Padua, Padua, Italy

Purpose: Dominant mutations in genes encoding desmosomal proteins are re-
ported to cause arrhythmogenic cardiomyopathy (AC), a heart muscle disease
associated with ventricular arrhythmias, heart failure and risk of sudden death.
Recessive mutations in the same genes most frequently cause cardiocutaneous
syndromes. We present here a clinical and genetic study of 4 apparently unre-
lated AC families in which the cardiac-restricted phenotype is determined by a
homozygous desmocollin-2 (DSC2) mutation.
Methods: We performed an exon-by-exon analysis of the DSC2 gene on 80 unre-
lated Italian index patients diagnosed affected with AC according to revised 2010
Task Force criteria. Segregation of the detected DSC2 mutation was studied and
haplotypes were reconstructed to determine whether this mutation was recurrent
or founder. To evaluate the pathogenic potentials of the DSC2 mutation, full-length
wild-type and mutated cDNAs were cloned in eukaryotic expression vectors to
obtain a fusion protein with green fluorescence protein (GFP); constructs were
transfected in HL-1 cells.
Results: We identified the p.D179G homozygous mutation in DSC2 gene in 4
(5%) out of 80 Italian index cases. One of them resulted to carry an additional
plakophilin-2 frameshift mutation. Haplotype analysis revealed a conserved hap-
lotype among all DSC2 mutation carriers, strongly indicating a common founder.
In vitro functional studies on HL-1 cells showed that DSC2-GFP-D179G protein
correctly localizes at the intercalated discs. All homozygous mutation carriers
showed a severe phenotypic expression of the disease, in terms of echocardio-
graphic features (RVOT 41±5.2mm and FAC 26±4.5%) and in terms of ECG
pattern (negative T-waves beyond V3 and low QRS voltages in limb leads). All
of them were implanted with an ICD for primary prevention. Heterozygous family
members were clinically asymptomatic.

Conclusions: This is the first founder homozygous mutation in DSC2 gene in-
variably associated with a severe AC phenotype in the Italian population. These
findings could be important for risk stratification and mutation screening strategy.

P616 | BENCH
Transcription coactivator Eya4 is a critical regulator in cardiac
physiology

T. Williams1, M. Hundertmark1, P. Nordbeck2, S. Voll3, M. Muelfelder1,
S. Schraut1, I. Elsner1, J. Schoenberger4, O. Ritter4. 1University Hospital
of Wurzburg, Medical Clinic I, Molecular Cardiology, ; 2University Hospital
of Wurzburg, Medical Clinic I, ; 3University of Wurzburg, Department of
Experimental Physics V (Biophysics), ; 4University of Wurzburg, Department of
Internal Medicine I, Comprehensive Heart Failure Center, Wurzburg, Germany

Introduction: Eyes absent 4 (Eya4) is a transcription cofactor involved in a num-
ber of cellular and developmental processes. We have previously shown that a
truncating mutation in Eya4, E193, causes hearing impairment followed by termi-
nal heart failure suggesting Eya4 is a regulator in cardiac physiology.
Methods and results: Transgene- or adenovirus mediated overexpression
of Eya4 or E193 altered the expression of p27kip1, a critical mediator of car-
diac hypertrophy in adult cardiomyocytes. Luciferase reporter and EMSA assays
revealed that Eya4 directly binds to and suppresses p27kip1 promoter activity,
while E193 exerts an opposing effect, respectively. Activity and phosphorylation
of downstream molecules were significantly altered in Eya4 and E193 transgenic
(TG) mice in a contradictory manner. Cardiac phenotypes evolved in both TG
models already under basal conditions. Eya4 TG hearts developed hypertrophy
as judged by increases in heart weight and cross-sectional cell surfaces and re-
activation of fetal genes as well as fibrosis. E193 TG animals showed onset of
DCM along with wall thinning, ventricular dilation, fibrosis and slightly compro-
mised cardiac function. These two distinct cardiac phenotypes were even more
aggravated upon pressure overload or Angiotensin II infusion.
Finally, we just recently identified a new mutation in Eya4, E215, which also
causes hearing impairment and heart failure.
Conclusion: Our data indicate that Eya4, in a physical complex with Six1, plays
a critical role in regulating normal cardiac function via p27/CK2-α/HDAC2 and
allude that mutations within the Exa4/Six1 transcriptional complex interfere with
this newly established signalling pathway, finally leading to age-related onset of
cardiomyopathy.
Clinical perspective: Gaining a better understanding of this disease mechanism
could help identify new treatment options for heart failure patients.

P617 | BENCH
Integrin-linked kinase promotes proliferation of mammalian
cardiomyocytes

B. Xu, J.I.N. Bao. Dept of Cardiology, Nanjing University Medical School, Nanjing,
China, People’s Republic of

Background: The mammalian heart can not regenerate effectively after cardiac
injuries due to the restricted proliferative potential of cardiomyocytes. Here we
investigated whether integrin-linked kinase (ILK) may promote the proliferation of
mammalian cardiomyocytes.
Methods and results: Primary cultured neonatal rat cardiomyocytes were in-
fected with adeno-ILK or adeno-GFP viruses and the infection efficiency was as-
sessed by determining the percentage of GFP-positive cells using confocal mi-
croscopy. ILK expression was confirmed by Western blotting. Overexpression of
ILK was associated with increased DNA synthesis, karyokinesis and cytokinesis,
as well as an increase in cardiomyocyte number. Activation of PKB/Akt kinase
was required for ILK-induced cardiomyocyte proliferation, whereas the ERK1/2
signaling pathway was not associated with ILK-induced cardiomyocyte prolifer-
ation. Moreover, ILK can activate PKB/AKT by direct phosphorylation at serine
473, inhibit GSK-3β activity by indirect phosphorylation at serine 9 and increase
the protein level of cyclin D1.
Additionally, Overexpression of ILK did not affect the proliferation of c-kit+ cardiac
stem cells in our culture condition.
Conclusions: Our findings indicate that ILK promotes proliferation of mammalian
cardiomyocytes through the PKB/Akt signaling pathway in vitro. Thus, ILK and
the signaling pathway it regulates may represent a target for novel strategies to
promote myocardial regeneration in mammalians.

P618 | BENCH
The role of microRNA-29b during angiotensin II-induced
epithelial-mesenchymal transition in renal tubular epithelial cells

D. Yang1, J. Pan2, J. Zhang1, X. Zhang1, X. Zhou3, X. Huang1, G. Lou1,
Y.J. Geng4. 1The Affiliated Hospital of Hangzhou Normal University, Cardiology,
Hangzhou, China, People’s Republic of; 2The Second Affiliated Hospital of
Wenzhou Medical University, Cardiology, Wenzhou, China, People’s Republic
of; 3The First Affiliated Hospital of Wenzhou Medical University, Cardiology,
Wenzhou, China, People’s Republic of; 4The University of Texas Medical School,
Cardiology, Houston, United States of America

Purpose: The Angiotensin II (Ang II) contents and its receptor density in the
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kidney of young spontaneously hypertensive rats (SHRs) were significantly higher
than in age-matched Wistar-Kyoto rats (WKYs). Ang II has been proved to induce
Epithelial-Mesenchymal Transition (EMT). The present study was aimed at testing
the role of microRNA-29b (miR-29b) during Ang II-induced EMT.
Methods: Differential expression of miR-29b in renal cortex between 15-weeks
SHRs and age-matched WKYs was determined by real-time quantitative poly-
merase chain reaction (RT-qPCR). The effect of miR-29b on EMT-associated
genes such as transforming growth factor (TGF-β), α-smooth muscle actin (α-
SMA), Collagen I (Col I) was examined after transfecting miR-29b mimics (24 h
before treatment with 10-7M Ang II) and miR-29b inhibitor into cultured renal tubu-
lar epithelial cells line–NRK-52E cells. The level of expression of these genes was
confirmed by RT-qPCR, western blot and immunofluorescence staining.
Results: Downregulation of miR-29b in renal cortex of SHRs was demonstrated
by RT-qPCR compared with that of WKYs. Transfection of miR-29b inhibitor sig-
nificantly increased the expression of TGF-β, α-SMA and Col I, while transfection
of miR-29b mimics inhibited Ang II-induced upregulation of expression of these
genes.

Figure 1

Conclusions: Expression of miR-29b in renal cortex of SHRs was decreased.
The miR-29b may play a crucial role in EMT. Downregulation of miR-29b may
show a similar effect on NRK-52E cells as those seen in treatment of Ang II,
while upregulation of miR-29b may protect NRK-52E cells from EMT induced by
Ang II.

P619 | BENCH
Aggregate prone desmin mutations reduced mitochondrial calcium
uptake in primary myotubes upon electrical stimulation

A. Kostareva1, N. Smolina1, J. Bruton2, G. Sjoberg2, T. Sejersen2. 1Almazov
Federal Centre of Heart, Blood and Endocrinology, St. Petersburg, Russian
Federation; 2Karolinska Institute, Stockholm, Sweden

Calcium (Ca2+) plays key role in many processes within the cell. In muscle cells
Ca2+ takes part in the process of contraction through connection with troponin
complex and changing its spatial position, thus providing space for actin and
myosin binding. Mitochondria are capable to uptake calcium due to close prox-
imity to SR Ca2+ releasing sites (calcium release microdomains). Mitochondrial
calcium balance is crucial for cell destiny, increased mitochondrial calcium leads
to apoptosis, when decreased drives autophagy. On the other hand mitochondria
within the muscle cells are tightly connected to desmin. Desmin mutations are as-
sociated with developing of myopathies and cardiomyopathies, however machin-
ery remains to be elucidated. Our goal was to assess impact of non-aggregate
prone (D399Y) and aggregate prone (L345P, A357P, L370P) desmin mutations
on mitochondrial calcium.

Materials and methods: Satellite cells were obtained from soleus muscle
of four-five weeks old C57BL/6 males andtransduced with concentrated lentivi-
ral suspension (MOI=30), encoded non-aggregate prone and aggregate prone
desmin mutations and GFP as reporter gene. Cells were grown during one week,
after that differentiation was induced and continued two weeks more. Changes
in rhod-2 fluorescence were detected using laser confocal microscopy. Electrical
stimulation was applied for up to 30 s as follows: 1 Hz, rest, 10 Hz, rest, and
100 Hz, rest. Intensity of fluorescent signal was measured in baseline (without
any stimulation (F0)) and during stimulation (F). Ratio F/F0 was calculated and
represented peaks amplitudes of mitochondrial calcium transients.
Results: After electrical stimulation the peak amplitude of mitochondrial calcium
uptake was similar in non-transduced and DesWT cells. However, in DesL345P
myotubes and DesA357P myotybes, the mitochondrial calcium uptake was
markedly decreased by 50% and 44% respectively in comparison with DesWT
cells. Interestingly, mitochondrial calcium uptake in the DesD399Y myotubes was
similar to that seen in DesWT cells and was equaled 3.45±0.53. DesL370P
cells didn’t decrease peak amplitude as much as DesA357P and DesL345P and
showed transitional peak, F/F0 was 2.85±0.31
Conclusions: Mitochondrial capacity to uptake calcium depended on conforma-
tional form of desmin protein and aggregate prone mutations markedly decreased
mitochondrial calcium uptake in comparison with non-aggregate prone mutation.
Therefore we assumed that desmin aggregates disturbed proper spatial mito-
chondria localization within the muscle cell, i.e. their location in calcium release
microdomains.

P620 | BENCH
Long non-coding RNAs and cardiac hypertrophy

L. Zhang1, E.A. Hamad2, M. Vausort1, H. Funakoshi3, A.M. Feldman2,
D.R. Wagner4, Y. Devaux1. 1Centre de Recherche Public - Santé, Luxembourg,
Luxembourg; 2Cardiovascular Research Center, Temple University School of
Medicine, Department of Physiology, Philadelphia, United States of America;
3National Hospital, Department of Cardiology, Fukuoka, Japan; 4Hospital Centre,
Luxembourg, Luxembourg

Purpose: Long non-coding RNAs (lncRNAs) constitute a group of non-coding
RNAs longer than 200 nucleotides. LncRNAs are able to regulate almost every
stage of gene expression, from epigenetic modification to post-transcriptional reg-
ulation. Recent landmark studies revealed that lncRNAs are involved in cardiac
development. However, the role of lncRNAs in cardiac diseases is unknown. Here,
we investigated the regulation of lncRNAs in the hypertrophied heart.
Methods: Wild-type and adenosine A2a receptor overexpressing mice (A2a-Tg)
were subjected to transverse aortic constriction (TAC) as a model of cardiac
hypertrophy or doxorubicin treatment as a model of cardiotoxicity. Hearts were
harvested and expression of lncRNAs was investigated using Affymetrix Mouse
Gene 1.0 ST microarrays. A specific analytical pipeline was developed to extract
from these microarrays the data related to lncRNAs.
Results: Analysis of microarray data identified 2 lncRNAs up-regulated and 3
down-regulated in the hearts of A2a-Tg mice subjected to TAC. Quantitative
PCR showed that expression of the lncRNA 2900055J20Rik was highly down-
regulated in A2a-Tg mice compared to wild-type littermates (-3.5-fold, P<0.001).
To confirm the association between 2900055J20Rik and cardiac hypertrophy,
we used a public microarray dataset from mice subjected to TAC. In this public
dataset, expression of 2900055J20Rik was found to be up-regulated in TAC mice
compared to sham-operated animals (6-fold after 28 days, P<0.01). Interestingly,
administration of the BET bromodomain inhibitor JQ1, a suppressor of cardiac
hypertrophy, resulted in a decrease of 2900055J20Rik expression 3, 11 and 28
days after treatment onset (P<0.01). Finally, to investigate the effect of adenosine
on the expression of 2900055J20Rik in another model of cardiac stress, wild-type
and A2a-Tg mice were treated with doxorubicin. As it was observed in TAC mice,
expression of 2900055J20Rik was down-regulated upon overexpression of the
adenosine A2a receptor in doxorubicin-treated animals (2-fold, P=0.03).
Conclusions: First, we have shown that data on lncRNAs can be obtained from
traditional gene expression microarrays. Second, lncRNAs are regulated in the
hypertrophied heart and can be modulated by cardioprotective molecules (adeno-
sine and JQ1). Third, we have identified the lncRNA 2900055J20Rik which may
be involved in regulation of cardiac hypertrophy. These observations motivate fur-
ther investigation of the therapeutic value of lncRNAs in the diseased heart.

P621 | BENCH
Application of targeted next generation sequencing (NGS) in clinical
genetic diagnostics of cardiomyopathies

P. Van Tintelen1, A. Posafalvi1, Y.M. Hoedemaekers1, P.A. Van Der Zwaag1,
D.Q.C.M. Barge-Schaapveld2, S. Piers3, K. Zeppenfeld3, R.A. De Boer4,
M.P. Van Den Berg4, J.D.H. Jongbloed1. 1University Medical Center Groningen,
Genetics, Groningen, Netherlands; 2Leiden University Medical Center, Clinical
Genetics, Leiden, Netherlands; 3Leiden University Medical Center, Cardiology,
Leiden, Netherlands; 4University Medical Center Groningen, Cardiology,
Groningen, Netherlands

Purpose: Next generation sequencing (NGS) techniques can be successfully ap-
plied to find mutations underlying genetic cardiomyopathies. The representation
and coverage of several exons is incomplete in Whole Exome Sequencing (WES),
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leading to clinically relevant mutations being missed. Therefore WES will, at least
for now, coexist in clinical genetic diagnostics with other NGS-based strategies,
such as targeted resequencing. Therefore we aimed to evaluate the yield of tar-
geted sequencing of 55 genes in cardiomyopathy patients referred to our depart-
ment.
Methods: We constructed an enrichment kit targeting 55 genes and implemented
this into routine diagnostics. We studied the initial 150 patients evaluated in our
laboratory: 43 fulfilled the generally accepted clinical criteria for hypertrophic
cardiomyopathy (HCM), while 69 fulfilled the Mestroni criteria for dilated car-
diomyopathy (DCM) and 3 were diagnosed with arrhythmogenic cardiomyopathy
(ACM). Twenty-two, 11 and 2 patients patients showed some signs of DCM, HCM
and ACM respectively, yet did not fullfill the formal criteria. Additional haplotype
and cosegregation analyses were performed to further support pathogenicity of
identified potentially causal mutations.
Results: 35 pathogenic or likely pathogenic mutations were identified in the DCM
cohort (51%; 35/69). Mutations in the TTN gene were found in 13% of DCM pa-
tients (9/69). The yield in clinical criteria positive HCM and ACM patients was 40%
(17/43) and 33% (1/3) respectively. The mutational yield in patients who did not
completely fulfill the criteria for DCM, HCM and ACM was 36% (8/22), 27% (3/11)
and 0% (0/2) respectively. In >10% of cases two or more (potentially) pathogenic
mutations were identified.
Conclusions: Targeted NGS results in a substantial increase in the diagnostic
yield for DCM patients compared to published results of sanger sequencing of
the most prevalent genes (51% versus 20-25%). TTN gene mutations are most
prevalent in DCM patients (13%). Higher diagnostic yields are achieved for pa-
tients fulfilling the respective cardiomyopathy subtype criteria. The identification
of a mutation in criteria-negative cardiomyopathy patients may however be help-
ful in diagnostics and family-screening.Taken together, our gene-panel based ap-
proach improved genetic diagnostics in cardiomyopathies.

DEVELOPMENT, GENETICS AND STEM CELLS – III

P623 | BENCH
Scalable and highly efficient endothelial cell differentiation methods
from human induced pluripotent stem cells based on monolayer and
serum-free culture

T. Ikuno1, H. Masumoto2, A. Marui3, K. Minakata3, T. Ikeda3, R. Sakata3,
J.K. Yamashita1. 1Kyoto University, Center for iPS Cell Research and Application
(CiRA), Kyoto, Japan; 2University of Louisville School of Medicine, Pediatric
Heart Research, Louisville, United States of America; 3Kyoto University Graduate
School of Medicine, Department of Cardiovascular Surgery, Kyoto, Japan

Background and purpose: Efficient induction methods of endothelial cells
(ECs) from human induced pluripotent stem cell (hiPSC) are essential for vascu-
lar regenerative medicine and disease modeling. Recently, ECs is also required
to hiPSC-based tissue engineering for organgeneration such as the heart and
liver to generate larger sized grafts and complicated structures. Previously, with
a mouse ES cell system, we reported that simultaneous stimulation of vascular
endothelial growth factor (VEGF) and cyclic adenosine monophosphate (cAMP)
signaling in mesoderm cells drastically enhanced EC differentiation (Arterioscler
Thromb Vasc Biol 2006; Blood 2009). We also established an efficient and scal-
able monolayer high density culture-based cardiomyocyte differentiation proto-
col from hiPSCs (with modifications on a differentiation method for human ESCs
(Laflamme, Nat Biotechnol, 2007)) (PLoS One 2011). Combining these methods,
here we tried to control hiPSC differentiation to ECs with stage-specific supple-
mentation of VEGF and cAMP.
Methods and results: Various concentrations of VEGF and 8-bromo-cAMP were
supplemented at time points around the possible mesoderm emergence, then ef-
ficiency of EC induction was evaluated with flow cytometry on differentiation day
9 (D9). Vascular endothelial-cadherin-positive EC population was significantly in-
creased with addition of VEGF (100ng/ml, from differentiation D4-9) and tran-
sient stimulation with 8bromo-cAMP (1mM, from D4-6) compared to those with
VEGF alone, or those with no VEGF and cAMP (56.2±12.5% vs 11.8±7.2% vs
2.3±2.4% of total cells, P=0.000017, n=4). Calculated EC count was also notably
increased. On D9, 0.8 ECs were collected through cell sorting from 1 hiPSC. We
further modulated the method to once purify VEGF receptor-2 (VEGFR2)-positive
cells at D6, and then reculture them with VEGF and cAMP. Purified VEGFR2-
positive cells gave rise to ECs with more than 99% efficiency at D9. Moreover,
yield of ECs at D9 was increased in 4 times than the former method. Purified
ECs were able to be recultured and expanded 2.5 times during additional 5 days.
Finally, we could obtain 8.5 ECs from 1 iPSCs at D14. This method increased the
yield of ECs to 20-folds than previous reports. We confirmed the similar efficien-
cies of EC differentiation in multiple hiPSC lines with this method. Induced ECs
were able to be cryopreserved.
Conclusions: We established an efficient and scalable EC differentiation method
from hiPSCs based on monolayer and serum-free culture. This method would be
applicable to regenerative strategies and modeling for vascular diseases.

P624 | BENCH
Functionally competent cardiac stem cells can be isolated from
patients using endomyocardial biopsies

D. D’amario, A.M. Leone, L. Narducci, C. Smaldone, P.G. Bruno, G. Pelargonio,
M. Massetti, M. Manchi, F. Crea. Catholic University of the Sacred Heart, Institute
of Cardiology, Rome, Italy

Intracoronary infusion of Cardiac Stem Cells (CSCs) isolated from right atrial
appendage, resected during CABG is effective in improving left ventricular sys-
tolic function and reducing infarct size in patients with ischemic heart failure. We
sought to develop in vivo, a minimally invasive and reproducible methodology for
the isolation and expansion of CSCs from endomyocardial biopsies (EMB) in hu-
mans.
In our center, 37 patients with clinically suspected myocarditis (n=22) and/or
cardiomyopathy of nonischemic origin including those with infiltrative or con-
nective tissue disease (n=15) underwent either selective LV-EMB (n=28), selec-
tive RV-EMB (n=9), or biventricular EMB (n=5) after coronary angiography. Car-
diovascular magnetic resonance was performed in all patients. Moreover, EMB
were drawn according to intracardiac ecocardiographic imaging and under 3D-
electroanatomic guidance (3-EAM).
Samples not used for diagnostic purposes were enzymatically dissociated, and
the unfractionated cell population was expanded for 22±4 days. In all patients
considered, CSC were successfully isolated. After expansion cells were sorted
for c-kit: c-kit positive CSCs were obtained in all patients considered and charac-
terized. At P6, 70% (69±5.3%) of CSCs still expressed c-kit in culture and were
negative for markers of hematopoietic and mesenchymal lineage. Only a small
fraction of CSCs were positive for markers of myocyte, endothelial or smooth mus-
cle cell lineage. Population doubling time was calculated and averaged 27.5±2.2
hours. Additionally at P6, CSC were exposed to a pulse of bromodeoxyuridine
and analyzed 12 hours later: 8.1±1.3% CSC were positive for BrdU. Telomere
length was measured in CSCs by flow-FISH: telomeres varied from 6.3 to 7.8
kbp, far from telomere lengths associated with replicative senescence and growth
arrest.
In the present study, we established the conditions for the isolation and expansion
of c-kit-positive CSCs from EMB. 3-EAM guidance may allow to accurately identify
low voltage areas corresponding to areas of active inflammation or scar tissue,
thus improving safety and harvesting performance even in the setting of non-
ischemic cardiomyopathies.

P625 | BENCH
Optimal dose of mesenchymal bone-marrow cells added to in-vitro
grown mixed clusters improves persistence of murine embryonic stem
cell derived cardiomyocytes after intramyocardial transplantation

B. Krausgrill1, R.G. Sahito2, X. Sheng2, M. Maass1, K. Urban1, K. Brockmeier3,
J. Muller-Ehmsen4, J. Hescheler2, K. Pfannkuche2. 1University Hospital of
Cologne, Department III of Internal Medicine, Cologne, Germany; 2University
Hospital of Cologne, Institute of Neurophysiology, Cologne, Germany; 3University
Hospital of Cologne, Department of Paediatric Cardiology, Cologne, Germany;
4Asklepios Klinik Altona, Department of Cardiology, Hamburg, Germany

Purpose: After intramyocardial injection, embryonic stem cell derived cardiomy-
ocytes (ESCM) can integrate into host myocardium and improve cardiac function
in heart failure but high purity is needed to prevent teratomas. Since this ther-
apy’s effectiveness is limited by low persistence of injected ESCM, we tested
the intramyocardial injection of in-vitro grown clusters of either ESCM alone or in
combination with adult mesenchymal bone-marrow cells (MSC) as an optimiza-
tion strategy.
Methods: Male murine ESCM were generated and highly purified (>97%) using
antibiotic resistance under cardiac specific promoter and MSC were isolated from
syngeneic wild-type male mice. ESCM alone (ESCM) or with a lower (+lowMSC)
or higher (+highMSC) fraction of MSC were grown in-vitro to clusters, which af-
ter gentle detachement without trypsinization were intramyocardially injected into
healthy hearts of syngeneic wild-type female mice. Hearts were harvested af-
ter 24h or 48h while native explanted hearts with ex-vivo added cluster aliquots
served as controls (ctrl=100%). In all samples, numbers of persisting transplanted
cells were determined using quantitative real-time PCR with specific primers for
Y-chromosome and transgene.
Results: After intramyocardial injection of in-vitro grown clusters of ESCM alone
(ESCM), we detected 0.5±0.4% of injected cells at 24h and 0.5±0.3% at 48h.
After injection of mixed clusters, male cell detection was 8.2±2.3% (+lowMSC)
and 8.6±2.7% (+highMSC) of injected cells at 24h (both p<0.05 vs. ESCM) and
6.5±3.2% (+lowMSC) and 3.7±0.9% (+highMSC, p<0.05 vs. ESCM) at 48h. For
selective quantification of persisting ESCM, we detected 11.3±3.1% (+lowMSC,
p<0.05 vs. ESCM) and 4.9±2.2% (+highMSC) of injected transgenic cells at 24h
and 4.5±1.2% (+lowMSC, p<0.05 vs. ESCM) and 1.0±0.4% (+highMSC) at 48h.
The fraction of persisting ESCM within all detectable cells injected was approx.
twice as high in +lowMSC than in +highMSC at both time points but it declined
over time in both groups (24h: 73.4±13.4% vs. 38.6±8.0%, 48h: 46.5±16.7% vs.
18.1±7.1%).
Conclusions: Highly purified murine ESCM show remarkably enhanced persis-
tence when intramyocardially injected as in-vitro grown clusters, but only in an op-
timal ratio with adult MSC. Thus, underlying mechanisms might include a benefi-
cial milieu within the injected clusters rather than only increase of volume, surface
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and adhesiveness of injected particles. The fraction of ESCM within all detectable
cells declines over time, presumably due to loss of ESCM or proliferation of MSC
which therefore should be cautiously monitored.

P626 | BENCH
Human cardiac stem cells obtained from failing hearts are
characterized by a pharmacologically reversible dysfunction in the
autophagy-lysosome pathway

G. Gianfranceschi1, E. Avolio1, E. Athanasakis1, E. Mazzega1, A. Caragnano1,
D. Cesselli1, N. Finato1, G. Scoles1, P. Madeddu2, A.P. Beltrami1. 1University
Hospital Santa Maria della Misericordia, Istituto di Anatomia Patologica, Udine,
Italy; 2Bristol Heart Institute, Experimental Cardiovascular Medicine, Bristol,
United Kingdom

Background: Human Cardiac Stem Cells (hCSCs) obtained, in vitro, from failing
explanted hearts (E-hCSCs) differ from those isolated from healthy donors (D-
hCSCs) for the increased expression of senescence markers and the reduced in
vivo reparative abilities.
Since the autophagy lysosome pathway (ALP) plays a pivotal role in cellular
homeostasis by controlling both cellular clearance and response to nutrients, de-
fects on ALP may be associated to ageing and heart failure progression.
Aims: To monitor the efficiency of ALP in hCSCs isolated from patients with heart
failure and to develop a drug-based strategy able to boost ALP activity.
Methods and results: 14 D-hCSCs and 20 E-hCSCs, obtained from healthy
and failing human hearts, respectively, were compared in terms of cell surface
immunophenotype and senescence marker expression. Although the two groups
of cells shared a similar immunophenotype, E-hCSCs showed a significant en-
richment in the fraction of senescent cells (p16+, γH2A.X+Ki67-).
Microarray analysis and Real Time PCR were performed to investigate 3 D- and 3
E-hCSCs for transcriptional profile and for expression profile of 380 microRNAs,
identifying 452 genes downregulated in E-hCSCs (p<0.05), 16 of which are in-
volved in ALP, in addition to 12 differently expressed miRNAs (p<0.05), 9 of which
are able to target genes linked to ALP regulation.
Consistently, the lysosomal compartment of 7 D- and 5 E-hCSCs was moni-
tored by FACS analysis after staining with lysotracker and acridine orange and
E-hCSCs displayed lysosomes less functional than the D-HCSCs ones.
Since, in the course of autophagy, lysosomal function is activated via mTORC1
suppression, we evaluated mTORC1 activity by western blot analysis. In particu-
lar we focused our attention on pS6K, Akt in parallel with the autophagic markers
Atg3, Atg7, LC3II, p62. Altogether results showed that E-hCSCs were character-
ized by an enhanced activity of mTORC1 and an arrest in autophagic degradation.
Moving from these elements we develop a three days drug treatment of E-hCSCs
with 10nM Rapamycin (TORC1 inhibitor). This pharmacologic strategy was able
to reduce mTORC1 activity, to potentiate the lysosomal functionality, to improve
the autophagic flux and to reduce the fraction of senescent cells.
Conclusions: We demonstrated that E-HCSCSs are characterized by a blunted
ALP. The pharmacologic inhibition of TORC1 on one hand reactivated the path-
way and on the other hand contrasted senescence offering promising perspec-
tives to improve E-HCSCS cardiac regenerative efficiency.

P627 | BENCH
Detection of pluripotency gene expression and identification of truly
reprogrammed induced pluripotent stem cells by a novel
fluorescence-based technology in live cells of different species

H. Lahm1, S. Doppler1, M. Dressen1, T. Brade2, K.L. Laugwitz2, M.A. Deutsch1,
M. Schiemann3, R. Lange4, A. Moretti2, M. Krane1. 1German Heart Center of
Munich, Dept. of Cardiovascular Surgery, Division of Experimental Surgery,
Munich, 2Technical University of Munich, Klinikum rechts der Isar, I. Medical
Department, Cardiology, Munich, 3Technical University of Munich, Institute for
Medical Microbiology, Immunology and Hygiene, Munich, 4German Heart Center
of Munich, Dept. of Cardiovascular Surgery, Munich, Germany

Purpose: Reprogramming of somatic cells to pluripotency requires identification
and characterization of developing induced pluripotent stem cells (iPSC) which
still remains a time-consuming effort. Our goal was to develop a reliable method
applicable to live cells to validate their genuine pluripotent cellular program.
Methods: We analyzed mRNA expression of two pluripotency markers (NANOG,
GDF3) in murine embryonic stem cells (ESC) and iPSC of human, murine and
porcine origin. Cy3-labeled nanoflares (NFs) were added to cultures and target
gene expression was evaluated by fluorescence microscopy. Fluorescence-based
gene expression was confirmed by independent methods (FACS, qRT-PCR, im-
munocytochemistry, Western blot). After lentiviral transduction of murine tail tip
fibroblasts (TTFs) NFs were added to developing colonies for online detection of
pluripotency gene expression.
Results: Using murine ESC with a proven status of pluripotency we detected
specific Cy3-fluorescence for Nanog and Gdf3 expression, most pronounced after
24h and then gradually declining. FACS analysis revealed a positive correlation
between NF-concentration, frequency of Cy3 positive cells and fluorescence in-
tensity. These NFs with interspecies homology sequences in the reporter strands
were then applied to iPSC of human, murine and porcine origin. In each case a
gene-specific fluorescent signal was detected and gene expression could be con-
firmed by independent methods. Next we addressed the question if NFs reporting

expression levels of pluripotency genes could be used as a live screening tool for
iPS generation. We added Nanog- as well as Gdf3-specific NFs on developing
iPSC in situ after transduction of murine TTFs. After addition of Nanog-specific
NFs subsequent experiments confirmed that colonies with bright fluorescence
signal showed enhanced expression of pluripotency markers and elevated differ-
entiation potential into cells of all three germlayers compared to faintly fluorescing
counterparts.
Conclusions: Our results show that addition of gene-specific NFs is a power-
ful tool to evaluate expression of pluripotency markers directly in live pluripotent
cells of different species. The technology appears feasible to identify truly repro-
grammed iPSC based on the intensity of Nanog-specific fluorescence signals.
Therefore, the use of NFs during iPS generation could be a potent and easy to
use tool during a high volume and automated iPS generation process. Further-
more, application of gene-specific NFs seems to be a useful approach to reliably
detect any specific mRNA expression in distinct cell populations.

P628 | BENCH
Endothelial progenitor cell conditioned medium as a new possible
alternative to cell therapy in tissue regeneration

F. Felice1, M.C. Barsotti2, T. Santoni2, A. Cecchettini3, S. Rocchiccioli4,
A.M. Piras5, F. Chiellini5, R. Solaro5, A. Balbarini2, R. Di Stefano2. 1Cisanello
Hospital, Dept. of Cardio-Thoracic, HF Unit, Pisa, 2Dept. of Surgical, Medical
and Molecular Pathology and Critic Area, University of Pisa, Pisa, 3University
of Pisa, Dept. of Clinical and Experimental Medicine, Pisa, 4National Research
Council, Institute of Clinical Physiology, Pisa, 5University of Pisa, BIOlab, Dept.
of Chemistry and Industrial Chemistry, Pisa, Italy

Purpose: Endothelial progenitor cells (EPCs) contribute to ischemic tissue repair
by secretion of paracrine factors. Our aim was to analyze the effect of hypoxic
stress, the patho-physiological status of ischemic tissue, on EPC viability and
paracrine secretion and to assess the effect of EPC conditioned medium (EPC-
CM) on in vitro and in vivo angiogenesis.
Methods: EPCs were obtained from peripheral blood of healthy donors. To obtain
EPC-CM, EPCs were cultured for 24 h in growth factor- and serum-free medium
under hypoxia (1%O2). EPC-CM was pooled from 6 different donors before stor-
age at –80°C. EPC-CM obtained in normoxia was used as a control. EPC-CM
was analyzed by both proteomics and cytokine evaluation. EPC-CM activity was
evaluated on human umbilical vein endothelial cells (HUVECs) by WST-1 and
angiogenesis assay. For cell viability, EPC-CM at different dilutions (100-1.5%)
was incubated for 24 h. For angiogenesis assay, HUVECs seeded on Matrigel
were incubated in EPC-CM for 8 h before evaluation of capillary-like structures.
Cytotoxicity test and assessment of the presence of anti-HLA antibody in EPC-
CM were also performed. To test hypoxic EPC-CM in vivo, unilateral hindlimb
ischemia was induced in adult male Sprague-Dawley rats (n=36). 3 intramuscular
injections were performed. Blood flow was monitored at 3 time points, up to 21 d.
Explants were also evaluated by histology and immunohistochemistry.
Results: EPC viability was not significantly affected by hypoxia. 298 proteins were
identified by proteomics, comprising factors potentially involved in angiogenesis
(protease inhibitors, apolipoprotein E, protein S100 family), with 17 proteins signif-
icantly upregulated and 12 downregulated as compared to normoxia. Hypoxic up-
regulation of 6 factors involved in cell recruitment to ischemic tissues (IL-8, VEGF,
PDGF-BB, MCP-1, MIF, HGF) was also observed. WST-1 assay showed a signif-
icant positive effect of EPC-CM on HUVEC viability (p<0.01), with a dose-related
effect. In vitro angiogenesis assay showed that EPC-CM significantly promoted
capillary-like structures formation. EPC-CM was not cytotoxic for humans, with
no presence of anti-HLA antibodies. EPC-CM promoted blood flow in ischemic
hindlimbs, enhancing angiogenesis.
Conclusions: EPC-CM obtained after hypoxic stress may represent an alter-
native for regenerative therapy of ischemic tissue. Novel therapeutic strategies
based on EPC paracrine factors may replace cell transplantation, as “cell-free”
therapy could overcome the risk of adverse immunological reactions and the prob-
lem of heterologous rejection.

P629 | BENCH
Macrophage-targeted liposomes with hemin improve infarct healing
and cardiac function after myocardial infarction

T. Ben-Mordechai1, R. Holbova1, N. Landa1, I. Elron-Gross2, Y. Glucksam-
Galnoy2, M.S. Feinberg1, R. Margalit2, J. Leor1. 1Neufeld Cardiac Research
Institute, Sheba Medical center, Tel-Aviv University, and Sheba Center for
Regenerative Medicine, Tel-Hashomer, Tel Aviv, Israel; 2Tel Aviv University,
Department of Biochemistry and Molecular Biology, Tel Aviv, Israel

Aims: Uncontrolled activation of pro-inflammatory macrophages after myocardial
infarction (MI) accelerates adverse left ventricular (LV) remodeling and dysfunc-
tion. Hemin, an iron-containing porphyrin, activates heme oxygenase-1 (HO-1),
an enzyme with anti-inflammatory and cytoprotective properties. We sought to
determine the effects of hemin formulated in macrophage-targeted liposomes on
LV remodeling and function after MI.
Methods and results: We formulated hemin in hyaluronan liposomes (HA-L).
Hemin encapsulation efficiency was ∼100% at therapeutic dose levels. In vitro,
hemin/HA-L abolished TNF-α secretion from macrophages, whereas the same
doses of free hemin and drug-free liposomes had no effect. Notably, free hemin
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polarized peritoneal and splenic macrophages toward M2 anti-inflammatory cells.
We next induced MI in mice and allocated them to IV treatment with hemin/HA-L
(10mg/kg), empty liposomes, free hemin (10 mg/kg) or saline, 3 days after MI.
Efficacy and specificity of infarct macrophage targeting was confirmed with HA-L
loaded with rhodamine (Fig. 1). LV remodeling and function were assessed by
echocardiography before and 30 days after treatment. Significantly, hemin/HA-L
increased scar thickness, and attenuated LV remodeling and dysfunction (Fig. 2).

Conclusions: Macrophage-targeted liposomes with hemin switch macrophages
into an anti-inflammatory phenotype, and improve cardiac remodeling and dys-
function after MI. Our approach presents a novel strategy to modulate inflamma-
tion and improve infarct repair in high-risk patients.

P630 | BENCH
GDF11 enhances proliferation of human cardiac stem cells

T. Hosoda1, E. Hayashi1, N. Iguchi2, S. Takanashi2, H. Tomoike2. 1Tokai
University (Tokyo), Institute of Innovative Science and Technology, Isehara,
Japan; 2Sakakibara Heart Institute, Fuchu, Japan

Background: The monumental discovery of c-kit-positive cardiac stem cells
(CSCs) challenged the traditional view of the heart as a post-mitotic organ; the hu-
man myocardium was shown to continuously renew maintaining cardiac function.
Recently, GDF11, a member of TGF-β superfamily, appeared to act as a potent
factor to rejuvenate the senescent heart. Although the observed regression of the
pathological hypertrophy was attributed to a potential anti-hypertrophic function
of the molecule, the underlying mechanism is yet to be elucidated.
Purpose: In the current study, we aimed to examine the potential growth alter-
ation of CSCs stimulated by GDF11, in order to investigate the possibility that
CSCs are involved in this rejuvenating process.
Methods: c-kit-positive human CSCs were obtained from discarded surgical
specimens and cultured. Molecular and cellular biological experiments were per-
formed in vitro. GDF11 stimulation was carried out under a starved condition.
Results: The presence of the membrane receptors for GDF11, TGFBR1 and
ACVR1B, on CSCs were documented by RT-PCR as well as immunocytochem-
istry. Upon stimulation with GDF11, CSC proliferation was enhanced as demon-
strated using BrdU staining (see Fig. 1). Importantly, this effect was attenuated by
adding the selective common inhibitor of TGFBR1 and ACVR1B, suggesting that
GDF11 functioned through these receptors.

Figure 1

Conclusions: The reverse remodeling of the aging heart may be exerted, at least
in part, through accelerated replacement of old parenchymal cells with newly
formed functionally competent myocytes, via the activation of resident stem cells
by GDF11.

P631 | BENCH
Multilineage-differentiating stress enduring (Muse) cells regenerate
cardiomyocytes and microvessels and improve cardiac function and
remodeling after myocardial infarction in rabbits

Y. Yamada1, H. Kanamori1, K. Higashi1, S. Baba1, S. Minatoguchi1,
M. Kawasaki1, K. Nishigaki1, S. Wakao2, M. Dezawa2, S. Minatoguchi1. 1Gifu
University Graduate School of Medicine, Department of Cardiology, Gifu, Japan;
2Tohoku University, Department of Stem Cell Biology and Histology, Graduate
School of Medicine, Sendai, Japan

Purpose: It has been reported that mesenchymal stem cell fraction in bone mar-
row aspirates contain pluripotent stem cells, mutilineage-differentiating stress en-
during (Muse)cells, which can self-renew and can differentiate into the cells with
the characteristics of all three germ layers from a single cell. We investigated
whether intravenously administrated Muse cells can be mobilized to the ischemic
myocardium, decreases myocardial infarct size and improves cardiac function in
rabbit myocardial infarction (MI) model.

Methods: Bone marrow (∼1 ml) was harvested from the cavity of the femurs
by an aspirator in male Japanese white rabbits. Bone marrow mesenchymal stem
cells (BM-MSCs) were cultured and expanded, and then Muse cells were isolated
by FACS as cells double positive for SSEA-3/CD105. In a 30-minute coronary oc-
clusion and reperfusion rabbit model, saline (control group, n=10), 3x100000 of
autologous Muse cells labeled with GFP (Muse group, n=10), were intravenously
infused at 24 hours after MI. The MI size, cardiac function and the general pathol-
ogy of the heart were evaluated at 2 weeks post-MI. Confocal microscopy was
performed to evaluate the regeneration of the myocardium.
Results: The MI size as a percentage of the risk area assessed by TTC stain-
ing and Evans blue dye was smaller in the Muse group (18.2±2.1%) than in the
control group (30.4±4.9%). The histological assessment of MI size as a percent-
age of LV by Masson trichrome staining was significantly smaller in the Muse
group (13.9±4.9%) than in the control group (27.0±6.4%). Smaller infarct size,
smaller left ventricular (LV) dimensions, increased LV ejection fraction and in-
creased ±dP/dt were seen in the Muse group as compared to the control group
at 14 days after MI. The number of CD31-positive microvessels was significantly
greater in the Muse group than in the control group. Transplanted Muse cells
were preferentially attracted to the infarction border area in the ischemic area.
The GFP positive Muse cells were positive for ANP, a specific marker for neonatal
cardiomyocyte and troponin I, a specific marker for cardiomyocyte, and positive
for CD31, suggesting the regeneration of cardiomyocytes and microvessels from
Muse cells.
Conclusions: Muse cells are known to comprise one to several percentage of
whole BM-MSCs. Our results suggest that the effectiveness of MSC transplanta-
tion currently performed in MI can be substantially improved by selection and full
utilization of Muse cells.

P632 | BENCH
Human amniotic fluid-derived stem cells give rise to a homogenenous
population of fully differentiated cardiomyocites

M.A. D’amico1, B. Ghinassi2, P. Izzicupo2, I. Antonucci3, S. Gallina4, L. Stuppia3,
A. Di Baldassarre2. 1G. D’Annunzio University of Chieti-Pescara, Department of
Biomorphology, Chieti, Italy; 2G. D’Annunzio University, Department of Medicine
and Aging Sciences, Chieti, Italy; 3G. D’Annunzio University, Department of Oral
Science, Nano and Biotechnologies, Chieti, Italy; 4Department of Imaging and
Neuroscience, Chieti, Italy

Purpose: Human amniotic fluid-derived stem cells (hAFSC) bring together the
differentiation capabilities of embryonic stem cells (ESC) and the therapeutic
safety of adult stem cells. Moreover, they avoid the ethical issues specific of the
ESC research. Recent studies reported the hAFSC differentiation toward cardiac
lineage, with the limitations of high population eterogeneity and low efficiency. Aim
of our study was to efficiently differentiate hAFSC into functional cardiomyocytes
in vitro.
Methods: hAFSC obtained from second trimester amniocentesis of normal
pregnancy were cultured in presence of inducing factors (Ascorbic Acid, 5-
Azacytidine, BMP4, ActivinA, VEGF) up to 20 days.
The differentiation process was monitored analyzing stem and myocardial specific
markers by Western Blotting (WB), immunofluorescent (IF) and cytometric analy-
ses. Cells were also examined with ImageStream that performs simultaneously a
protein quantitative detection and cellular localization.
Results: Results obtained by cytometric and ImageStream analyses (Table I)
were confirmed by IF. β1 and β2 adrenoceptors were also modulated by the dif-
ferentiation process and some small beating foci (about 8-10% of the plate) were
observed.

Table I

hAFSC Differentiated hAFSC
Cell Positivity (%) MFI Cell Positivity (%) MFI

Cell positivity (%) and mean fluorescence intensity of hAFSC before and after differentiation
CD90 99.3±0.5 141.6±45.2 4.5±2.5* 3.2±2.8*
GATA4 82.5±7.4 21.9±1.6 95.7±3.1 24.3±0.6
Nkx2.5 84.5±6.5 14.2±4.7 98.7±0.3 26.7±6.6
α-Myosin heavy chain 3.7±5.4 27.9±6.5 98.7±1.1* 155.6±15.6*
α-Sarcomeric actin 0.3±1.2 5.9±9.2 89.5±5.4* 236.0±10.0*
Cardiac Troponin T 0.1±0.1 0.8±0.4 95.4±3.1* 66.1±3.5*
Connexin 43 43.5±8.1 4.9±1.5 95.5±4.2* 134.4±15.8*

% Nkx2.5 and Gata4 nuclear positive hAFSC before and after differentiation
Nkx2.5 9.1±0.9 18.0±1.8*
Gata4 39.68±0.8 80.16±9.1*

Data are expressed as mean ± SD. *p<0.05 relative to hAFSC.

Conclusion: This study suggested that hAFSC efficiently differentiate into a
homogenous population of cardiomyocytes with cardiac-specific molecular and
functional properties.
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P634 | BEDSIDE
Contemporary stress echocardiography demonstrates excellent
feasibility and diagnostic accuracy in patients with significant obesity:
the Stress Ultrasonography in Morbid Obesity (SUMO) study

B.N. Shah1, K. Zacharias2, J.S. Pabla2, G. Balaji2, I.S. Ramzy2, A. Alhajiri2,
A. Asrar2, S. Gurunathan2, A. Elghamaz2, R. Senior1. 1Northwick Park Hospital*
and Royal Brompton Hospital, Harrow*, London, United Kingdom; 2Northwick
Park Hospital, Harrow, United Kingdom

Purpose: Obesity is an increasing global health problem. Obese individuals often
have a clustering of cardiovascular risk factors such as hypertension, diabetes
and dyslipidaemia. Thus, symptomatic patients often have an intermediate–high
pre-test probability of coronary artery disease (CAD) and are frequently referred
for stress testing. These patients can provide significant technical challenges for
imaging. Though harmonic and contrast-enhanced stress echocardiography (SE)
has been shown to provide excellent feasibility with good diagnostic accuracy, its
feasibility and accuracy in significantly obese patients is unknown.
Methods: In this prospective multi-centre study, morbid obesity was defined as
body mass index (BMI)>35kg/m2. Patient demographics and SE test results were
collected. Data on 100 consecutive patients with BMI <35kg/m2 undergoing SE
was also collected as a control group. SE feasibility was defined as the ability to
complete the test and achieve interpretable images for all three coronary territo-
ries. Agreement with angiography findings in patients subsequently referred for
cardiac catheterization was also evaluated.
Results: Over a 13 month period across 3 hospitals, 2930 patients underwent
SE, by 12 different operators, of whom 210 (7.2%) had morbid obesity. Mean age
was 59yrs, 44% were male and 26% had known CAD. Mean BMI was 39.6kg/m2

vs. 27.1kg/m2 for obese vs. control patients (p<0.001). Ultrasound contrast was
used in 96% of obese patients vs. 80% control patients (p<0.001). SE demon-
strated excellent feasibility, with a diagnostic test result achieved in 201/210 (96%)
obese patients vs. 95/100 control patients (p=0.78) and with diagnostic image
quality obtained in 207/210 (99%) vs. 98/100 (98%) [p=0.71]. Of 32 (15%) obese
patients with inducible ischaemia, 23 proceeded to angiography and 20 (87%) had
corresponding significant CAD vs. 13/13 (100%) in the control group (p=0.17).
Conclusions: Contemporary SE, that incorporates harmonic and contrast-
enhanced imaging, demonstrated excellent feasibility and positive predictive
value in real-world clinical practice in patients with significant obesity. These re-
sults are clinically pertinent given the increasing proportion of such patients sent
for non-invasive testing. SE, a widely available, safe and accurate technique, can
be used to detect inducible ischemia in morbidly obese patients.

P635 | BEDSIDE
Association between coronary flow reserve and contractile reserve in
type II diabetic patients with normal coronary angiography: the role of
coronary microvascular dysfunction

F. Lo Iudice, M. Galderisi, C. Santoro, P. Gargiulo, C. D’amore, I. Simova,
R. Esposito, C. Di Nardo, P. Perrone Filardi. University Hospital Federico II,
Naples, Italy

Purpose: Diabetes Mellitus (DM) has detrimental effects on the heart even in the
absence of epicardial coronary artery stenosis. Aim of our study was to investi-
gate the relationship between coronary flow reserve (CFR), a marker microvascu-
lar function in absence of coronary artery stenosis (CAS), and inotropic response
after high-dose dipyridamole (Dip) infusion.
Methods: 37 affected by Diabetes Mellitus Type II (mean age 61±10; 22 males)
and 39 control subjects (mean age 57±11; 26 males) all free from significant
CAS, within one month from enrolment, underwent stress echocardiography by
Dip (0.84 mg/kg i.v. in 6 min) to evaluate CFR (ratio of high Dip to rest peak
diastolic coronary flow velocity at left anterior descending coronary). Contractile
reserve was assessed as percent increment (between baseline and Dip) of global
longitudinal strain (�% GLS, average of 18 myocardial segments in the 3 apical
views) assessed by speckle tracking echocardiography.
Results: DM patients had both reduced CFR (2.49±0.90 versus 2.92±0.76;
p=0.03) and �% GLS (14.44±13.05 vs 20.80±15.25; p=0.05) compared with
normal controls. GLS at rest did not differ between DM patients and controls,

Relation between CFR and � GLS

while Dip-derived GLS was significantly lower in DM patients (-22.59±3.56 vs
-24.24±3.48; p=0.04). In the pooled population CFR was positively associated
with � GLS (r=0.25; p=0.03) (Figure).
Conclusion: In our study, CFR is significantly associated with contractile reserve,
suggesting microvascular dysfunction as one of the pathophysiological mecha-
nisms underlying the reduced increase of longitudinal systolic function during
stress in DM patients. The reduction of Dip-stress derived longitudinal function
when it is still normal at rest could represent an early marker of myocardial dys-
function in DM.

P636 | BEDSIDE
Ischemic threshold measured during dobutamine stress
echocardiography has a relation to coronary angiographic features in
diabetic patients

M. Shehata. Ain Shams University Hospital, Department of Cardiology, Cairo,
Egypt

Purpose: Stress echocardiography had become an accepted methodology for
the evaluation of coronary artery disease (CAD). This study explores the relation
between ischemic threshold measured during dobutamine stress echocardiogra-
phy (DSE) and various coronary angiographic features in insulin dependent dia-
betic patients.
Methods: 200 diabetic patients with positive high-dose (5-40 μg/kg/minute) DSE
test results, suggestive of coronary ischemia; were prospectively enrolled. Pa-
tients with known ischemic heart disease were excluded. Ischemic threshold was
recorded for all patients, using the formula defined by guidelines of American
Society of Echocardiography i.e. heart rate at which evidence of ischemia first
occurs, divided by 220 minus the patient’s age then multiplied by 100. All pa-
tients underwent coronary angiography (CA) within 15 days after DSE test, with
recording of each of: (i) number of vessels (≥2.5 mm diameter) showing signifi-
cant (≥70%) stenosis, (ii) maximum degree (percentage) of luminal stenosis and
(iii) worst atherosclerotic lesion type, among the affected coronaries.
Results: The mean age of the whole study cohort was 56.32±9.5 years,
155 (77.5%) being male patients. They showed a mean glycated hemoglobin
level of 6.8±0.2 (measured before CA). 168 (84%) patients showed significant
CAD, defined by ≥1 coronary vessel showing significant (≥70%) stenosis. Pa-
tients with single vessel disease showed significantly higher ischemic thresh-
old (85.5±0.4%) in comparison to two vessel (77±2.3%) & multi-vessel disease
(70.4±2.8%) groups (P<0.001). Patients with worst lesion, being type B; showed
significantly higher ischemic threshold (82.6±4.8%, P<0.05), yet most of them
(70%) showed single vessel disease. No statistically significant correlation was
found between ischemic threshold & degree of maximum luminal stenosis. Re-
ceiver Operating Characteristic (ROC) curve analysis revealed that a recorded
ischemic threshold value of ≤75% predicted multi-vessel CAD with sensitivity of
90%, specificity of 97%, positive predictive value of 87.5% & negative predictive
value of 97.8%.
Conclusion: Ischemic threshold measured during high-dose DSE test signif-
icantly correlates with the number of significantly stenosed coronary arteries.
However, it does not correlate with the degree of vessel stenosis. Because the
studied variables have important prognostic implications, these findings provide
further support regarding the utility of DSE in the clinical evaluation of diabetic
patients with CAD.

P637 | BEDSIDE
Relationship between diabetic retinopathy and subclinical myocardial
dysfunction in patients with diabetic mellitus

Z. Zhen, Y. Chen, K. Wong, D. Wong, K.H. Yiu, H.F. Tse on behalf of Department
of cardiology. The University of Hong Kong, Hong Kong, Hong Kong SAR,
People’s Republic of China

Background: Patient with type 2 diabetes mellitus (T2DM) is associated with
2-5 fold higher risk of developing heart failure than those without. One of the
proposed pathology leading to this is microvascular dysfunction. In concordance
with this hypothesis, diabetic retinopathy, a specific manifestation of microvascu-
lar dysfunction, has been shown to be associated with heart failure in patients
with T2DM. Nonetheless, the relationship between diabetic retinopathy with my-
ocardial function is unclear.
Methods: 283 patients (mean age 63±9, 47% male) with type 2 diabetic mellitus
(T2DM) without history of cardiovascular diseases was recruited. All patients per-
formed transthoracic echocardiography at rest state and 138 of them received
exercise echocardiography. Resting echocardiography parameters including: i)
conventional echocardiography and ii) speckle tracking derived global longitudinal
strain (GLS) were measured. Stress echocardiography parameters including i) di-
astolic function reserve index (DFRI) and ii) �GLS were measured. All patients
underwent a full-fledged photography service and each image was analyzed and
graded according to the English Retinopathy Minimum grading classification. Pa-
tients with retinopathy were defined as at least had background retinopathy.
Result: A total of 75 (27%) patients had retinopathy. For resting echocardiogra-
phy, both LV dimension and LVEF were similar between patients with and without
diabetic retinopathy. However, patients with retinopathy had a significant impaired
GLS (-17.2±2.6% vs. -18.2±2.3%, P<0.01), diastolic dysfunction grade (76% vs.
52%, P<0.01) compared with patients with no retinopathy. Stress echocardiogra-
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phy also demonstrated that both DFRI (20.9±19.2 vs. 31.6±20.3, P=0.02) and
�GLS (-0.2±2.3 vs. -1.7±1.9, P<0.01)differed significantly between patients with
and without retinopathy. Furthermore, diabetic retinopathy remained significantly
associated with these parameters after multivariable adjustment.
Conclusion: Patient with T2DM and retinopathy had impaired (i) resting myocar-
dial function (diastolic function and GLS) and (ii) stress myocardial function (DFRI
and �GLS) compared to those with no retinopathy. This data thus suggested that
microvascular dysfunction contributed to both resting and stress myocardial dys-
function in patients with T2DM.

P638 | BENCH
Molecular MRI allows characterization of vascular inflammation in
symptomatic human atherosclerosis

M. Krohn-Grimberghe1, K. Bartmann1, I. Neudorfer1, D. Von Elverfeldt2,
A. Merkle2, B. Wernli2, C. Bode1, C. Von Zur Muehlen1. 1Heart Center,
University of Freiburg, Dept. of Cardiology and Angiology I, Freiburg, 2University
of Freiburg, Dept. of Radiology–Medical Physics, Freiburg, Germany

Introduction: Atherosclerosis and its sequelae are the leading factors of mor-
bidity and mortality in our society. Traditionally, the emphasis of cardiovascular
imaging to detect this disease entity was put on the anatomy of the vascula-
ture. However, better understanding of the basic biology of cardiovascular disease
during the last decades has shifted the interest to molecular markers as poten-
tial imaging targets, especially since the degree of stenosis is not the only and
most important characteristic to determine the clinical destiny of atherosclerotic
plaques. In prior experiments, we could show an elevated expression of vascular
cell adhesion molecule 1 (VCAM-1) and glycoprotein VI (GPVI) on the luminal
surface of vulnerable, rupture-prone plaques in ApoE −/− mice. Here we aim to
translate these data into a human model of atherosclerosis.
Methods: Antibodies against vascular cell adhesion molecule 1 (VCAM-1) and
glycoprotein VI (GPVI) were conjugated to microparticles of iron oxide (MPIO),
a hypo intense MRI contrast agent. Human carotid endarterectomy specimens
from patients with recent symptomatic stroke were perfused ex vivo with these
antibodies and imaged before and after contrast agent perfusion, using a small
animal 9.4 T MRI system. For the simulation of physiological flow conditions of
a stenosed vessel, the specimens were incubated with the contrast agents us-
ing a MRI tissue flow chamber. As controls, we used MPIOs conjugated to non-
specific IgG antibodies. After imaging, immunohistochemistry was performed for
each specimen to prove specific binding of the contrast agent, and the plaque
characteristics as well as plaque stage were correlated with the MRI findings of
the two contrast agents.
Results: Perfusion of the endarterectomy specimens with the anti-VCAM-1-MPIO
contrast agent led to a significant signal reduction in MRI (p=0.014), suggesting
effective binding. In addition, the number of bound MPIOs in areas with an in-
creased VCAM-1 staining in histology was significantly higher (p=0.014) than in
areas with low VCAM-1 staining. For anti-GPVI-MPIOs, a tendency towards a
significant signal reduction was observed (p=0.076). No signal change was seen
with the unspecific control MPIOs.
Summary: Aim of this study is the characterization of symptomatic human carotid
artery plaques in MRI using two different contrast agents against inflammatory
markers of atherosclerosis. Our data for VCAM-1 and GPVI demonstrate the po-
tential to reach this aim, which would be of important clinical impact for early
detection and therapy of vulnerable atherosclerotic plaques.

P639 | BENCH
Molecular imaging of monocytes/macrophages after myocardial
infarction in pigs with 19F-MRI at 3T

F. Boenner1, U. Floegel2, P. Begovatz3, K. Klingel4, J. Bunke5, M.W. Merx1,
M. Roden3, M. Kelm1, J. Schrader2. 1Heinrich Heine University, Cinic for
Cardiology, Aniology and Pneumology, Düsseldorf, Germany; 2Heinrich Heine
University, Molecular Cardiology, Düsseldorf, Germany; 3Heinrich Heine
University, German Diabetes Center, Düsseldorf, Germany; 4Eberhart Karls
University, Molecular Pathology, Tübingen, Germany; 5Philips Healthcare, Best,
Netherlands

Molecular imaging of inflammatory cells like monocytes/macrophages in myocar-
dial healing after infarction remains hardly translationable due to unspecific prop-
erties of commonly used imaging agents (e.g. superparamagnetic iron oxide). Ex-
perimental settings in mice at 9.4 Tesla have shown that imaging macrophages by
labeling them with perfluorocarbon containing nanoparticles (PFC) together with
19F-MRI allows the sensitive, but also highly specific (“positive”) detection of local
inflammation. The purpose of this study was to investigate whether the principles
of 19F-MRI for imaging inflammation established in mice are applicable to large
animals in a clinical scanner at 3T for possible human translation.
Myocardial ischemia (50 min) was induced in 12 pigs (∼65 kg BW) by balloon
angioplasty, followed by reperfusion (I/R). One day after I/R, two different PFC
(Perfluoro-15-crown-5-ether, PFCE and perfluoroctyl bromide, PFOB) were ap-
plied by intravenous injection (5ml/kg BW) for in vivo labeling of monocytes. At day
4 after myocardial infarction, pigs received gadolinium DTPA (0.1 mmol/kg BW)
for late gadolinium enhancement (LGE) and were euthanized 15 minutes later.
Thereafter, hearts were removed and perfusion fixed prior to ex vivo imaging of
the extent of necrosis (LGE) and local macrophage load (19F-MRI) at 3 Tesla us-

ing a flexible fluorine surface coil. Depending on the PFC used, a 3D TSE (PFCE)
or a 3D UTE (PFOB) sequence was applied for imaging. Finally, hearts were pro-
cessed for histology to determine infarct size, border zone and macrophage in-
filtration.Although the PFC dose applied was lower by factor 4 than in previous
studies in mice, we were able to obtain 19F-images of the pig heart with high
resolution (4 x 0.5 x 0.5 cm3) and a signal to noise ratio (SNR) of 19.8 within less
than 18 minutes. Both PFC compounds exhibited comparable SNR. 19F-MRI re-
vealed that the fluorine signal was distributed patchy across myocardial infarction
as delineated by LGE. However, histology revealed an excellent correlation of 19F
-Signal with macrophage appearance and frequency. Interestingly, we also found
fluorine signal in coronary artery accompanied by inflammation in the vessel wall
at the site of balloon angioplasty.
The present investigation provides first evidence that the inflammatory response
associated with myocardial infarction can be sensitively imaged using 19F MRI
at 3T and discriminates different zones of infarct infiltration with macrophages.
Thus, 19FMRI holds promise for a future human application.
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Metabolic profiling in experimental autoimmune myocarditis rat model
using ex-vivo proton magic angle spinning magnetic resonance
spectroscopy (1H-MAS-MRS)

F. Muench1, J. Retel2, S. Jeuthe1, B. Van Rossum2, D. Oh-Ici1, F. Berger1,
T. Kuehne1, H. Oschkinat2, D. Messroghli1. 1German Heart Institute of Berlin,
Berlin, Germany; 2Leibniz Institute for Molecular Pharmacology, Berlin, Germany

Purpose: Altered metabolism is thought to play an important role in the patho-
genesis of heart failure. Study of the metabolism may provide insights into the
pathology of heart failure and may provide new diagnostic tools. Proton magnetic
resonance spectroscopy (MRS) allows us to quantify total creatine, which plays
an essential role in the transport and buffering of energy from the mitochondria to
the myofibrils. Experimental autoimmune myocarditis (EAM) in rodents is an ac-
cepted model of myocarditis and dilated cardiomyopathy. As of yet, proton MRS
has not been used to study the changes occurring in this model of heart failure.
We aimed to study the metabolic changes occurring in an animal model of EAM,
and compare these to the findings in healthy animals.
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Methods: Myocardial tissue of 10 male young Lewis rats with EAM (35 days
after immunization with 0.25 mg porcine myocardial myosine) was analysed using
1H-MAS-MRS (Bruker 600 MHz). The metabolic profile was compared to fresh
(n=7) and frozen (n=8) healthy controls and to the results from histology and
immunohistochemistry (CD68). For fresh control samples the spectra were taken
less than 10 min after death. Frozen control samples and myocarditis samples
were shock-frozen in liquid nitrogen and stored for 4-6 months at –80°C before
measurements. After thawing on air, myocardial tissue from a basal-cavity slice
of the the left ventricle (30-40 mg) excluding epicardial tissue was placed in a 4
mm zirconium rotor, packed homogeneously using a spacer and spun at 4 kHz at
293 K. A water suppression pulse sequence (water presaturation with low-power
pulse at 47 dB) was applied to obtain the proton spectrum (ns=128, t=7 min).
Spectra were phased (Bruker Topspin) and baseline correction using polynomial
fit to the region of interest was applied before integration of the peaks.
Results: The metabolic ratio of taurine to creatine obtained by spectral analysis
proved to be a significant biomarker for diagnosis of myocarditis compared to
healthy controls (taurine/creatine ratio in myocarditis: 4.47 (±0.83), fresh control:
2.59 (±0.09), frozen control: 2.59 (±0.28); P<0.001). Myocarditis was confirmed
histologically in all myocarditis samples with an inflammatory cellular infiltrate and
CD68 positive staining.
Conclusions: Myocardial taurine/creatine ratio as detected by proton MRS is
able to differentiate between healthy myocardium and myocardium from rats with
EAM. This variation may occur due to creatine depletion as described in heart
failure and/or an increase in taurine due to its antioxidant activity in inflammatory
reactions.

P642 | BEDSIDE
Prevalence and predictors of dobutamine-related coronary spasm
among patients with false positive dobutamine stress
echocardiography

S. Rekik1, F. Aboukhoudir2. 1Hospital La Fontonne, Antibes, France; 2avignon
hospital center, avignon, France

Background and objective: Dobutamine stress echocardiography (DSE) is be-
ing consistently used as an exercise-independent stress modality aimed at the
detection of coronary artery disease (CAD) and the evaluation of myocardial is-
chemia. It may though occasionally induce coronary vasospasm. In this study, we
aimed to evaluate the prevalence and predictors of dobutamine-related coronary
spasm in patients without known CAD and false positive DSE (positive DSE but
no significant coronary lesions on angiogram)
Methods: 3952 patients referred to our echocardiography laboratory for DSE be-
tween January 2010 and May 2012 were prospectively investigated. Those with
positive DSE underwent coronary angiograms with systematic methylergometrine
intracoronary injection in case of absence of significant coronary stenosis or
spontaneous occlusive coronary spasm. Patients with spontaneous occlusive
coronary spasm or positive methylergometrine test but no significant stenoses
were enrolled and compared with those with positive DSE but no coronary le-
sions nor spontaneous or induced spasm (“true” false positive DSE)
Results: 29 patients with DSE-related vasospasm (19.4% of positive DSE with-
out known CAD) were compared with 56 patients with no lesions and no spam
(“true” false positive DSE). They were more frequently smokers (72.4% vs 37.5%;
p=0.003); they had more frequently dyslipidemia (79.3% vs 43%; p=0.001); they
also had a larger ischemic area at peak DSE (3.4 vs 2.7 segments; p=0.05).
On multivariate analysis, dyslipidemia (HR=10.7; 95% CI= [2.7-42.1]; p=0.001)
and active smoking (HR=6.1; 95% CI= [1.7-21.1]; p=0.004) were found to be in-
dependant predictors of spam-related DSE rather than “true” false positive DSE.
Conclusion: DSE- related coronary spasm is present in a significant proportion
of patients with erroneously labelled “false” positive DSE and should systemati-
cally be ruled out. Dyslipidemia and active smoking were independant predictors
of spasm rather than “true” false positive DSE

P643 | BEDSIDE
The predictive value of sub-epicardial adipose tissue in metabolic
syndrome

R. Prakaschandra, D.P. Naidoo. University of Kwazulu Natal, durban, South
Africa

Purpose: The pandemic of diabetes and obesity, particularly visceral obesity is
associated with an increased risk for cardiovascular (CV) disease. The detection
and clinical value of visceral fat has recently become very topical. Sub-epicardial
adipose tissue (SEAT) has been reported to, through paracrine mechanisms, con-
tribute to coronary artery disease. Since echocardiography has been validated
as a reliable measure of SEAT, this project was designed to investigate the re-
lationship between CV disease risk factors clustering (Metabolic syndrome) and
echocardiography parameters, including SEAT in an urban population.
Method: A randomly selected cohort of 1428 subjects was studied. Demographic
data was collected using the WHO STEPS instrument. Blood samples for bio-
chemistry, together with anthropometry measurements, were collected. Blood
pressure and echocardiography was performed on all subjects according to pub-
lished criteria. The metabolic syndrome was classified using the International Di-
abetes Federation (IDF) criteria.
Results: The prevalence of MS was 47%% using the IDF criteria, with the most

common component being elevated triglyceride levels, documented in 67% of
subjects. There were statistically significant echocardiographic differences be-
tween subjects with and without MS for chamber dimensions (p<0.001), left
ventricular wall thickness (p<0.001) and mass (p<0.001), diastolic indices (E-
wave {p<0.001} and trans-mitral ratio {p=0.017}) and sub-epicardial adipose tis-
sue thickness (p<0.001). Bivariate analysis showed a strong positive correlation
between SEAT thickness, visceral adiposity (Rs=0.415) and the MS (Rs= 0.392).
The optimal cut-off of 3.7mm in SEAT thickness determined the presence of MS
with 64% sensitivity and 80% specificity.
Discussion: The frequency of MS is very high in this population, which is in ex-
cess of reported estimates in migrant Asian Indians in other countries. The mea-
surement of SEAT thickness has the potential benefit of predicting the presence of
MS during routine examination, with the view to early detection and intervention.

P644 | BEDSIDE
Subclinical cardiac dysfunction detected by strain imaging occurs
during chest radiation with persistent changes 6 weeks post treatment

Q. Lo1, L. Hee2, V. Batumalai2, C. Allman2, G. Delaney2, D. Lonergan2,
L. Thomas1. 1University of New South Wales, Sydney, Australia; 2Liverpool
Hospital, Sydney, Australia

Purpose: Acute adverse effects of chest radiation (RT) on cardiac function are
not well characterized. We evaluated 2D strain imaging (SI) for the detection of
subclinical myocardial dysfunction during and after RT.
Methods: 40 women with left sided breast cancer, treated by lumpectomy without
chemotherapy, undergoing only adjuvant RT (mean cumulative dose 58.9±9.5
Gy) to the left chest were prospectively recruited. Standard echocardiography
and SI were performed at baseline, during RT and 6 weeks post RT. Strain (S)
and strain rate (Sr) parameters were measured in the longitudinal, circumferential
and radial planes. Radiation dosimetry data including V30 (% of heart volume
receiving 30Gy) and mean heart dose (MHD) were obtained.
Results: LV ejection fraction (LVEF) was unchanged; however longitudinal sys-
tolic S, Sr and radial S were significantly reduced during RT and remained re-
duced at 6 weeks post treatment. Diastolic strain parameters were only reduced
at 6 weeks post RT whilst circumferential strain was preserved throughout (see
table). A modest but statistically significant correlation was observed between
global longitudinal strain (GLS) and radiation dosage. [GLS delta change (abso-
lute difference in strain) and V30 r=0.314, p=0.05; GLS percentage change (strain
difference/baseline strain x100) and V30 r=0.288, p=0.076. GLS delta change
and MHD r=0.348, p=0.03; GLS percentage change and MHD r=0.346, p=0.03.]

Comparison of serial LV strain values

Parameter Baseline During Rt 6 weeks post RT P value

LVEF (%) 63±5 62±4 62±4 NS
Longitudinal S (%) −20.44±2.66 −18.6±2.70* −18.34±2.86* <0.05
Longitudinal S Sr (s-1) −1.19±0.21 −1.06±0.18* −1.06±0.16* <0.05
Longitudinal E Sr (s-1) 1.47±0.32 1.37±0.28 1.29±0.27* <0.05
Longitudinal A Sr (s-1) 1.19±0.31 1.13±0.30 1.03±0.24* <0.05
Circumferential S (%) −18.52±3.45 −19.20±3.30 −19.30±2.86 NS
Radial S (%) 56.66±18.57 46.93±14.56* 49.22±15.81* <0.05

*p<0.05 compared to baseline.

Conclusions: Subclinical myocardial dysfunction was detected by SI during RT
which persisted for 6 weeks after RT. MHD and V30 correlated with changes in
GLS; whilst circumferential strain was unchanged throughout. Although long-term
effects remain unknown, these findings may have implications in breast cancer
patients receiving additional cardiotoxic chemotherapy.

P645 | BENCH
The relationship between echocardiographic features and alcohol
intake in a population

S.K. Malyutina1, A. Ryabikov2, S. Shakhmatov1, E. Voronina1, N. Yasyukevich1,
E.U. Verevkin1, Y.U. Nikitin1. 1Institute of Internal and Preventive Medicine SB
RAMS, Novosibirsk, Russian Federation; 2Novosibirsk State Medical University,
Novosibirsk, Russian Federation

Background: A “U”-shaped association between regular alcohol intake and car-
diovascular mortality is widely reported. On the other hand, the hazardous effect
of excessive alcohol consumption on the heart is largely described in experiments
and group of alcoholics. The knowledge on relationship between alcohol intake
and cardiovascular phenotypes in a general population is scarce.
Purpose: To investigate the relationship between echocardiographic (Echo) phe-
notypes and alcohol intake and in a population sample.
Methods: The data came from the population surveys conducted in random sam-
ples within WHO MONICA Project in 1988/89 and 1994/95. A random subsam-
ple was examined with Doppler-Echocardiography (n=2006; men, women, 25-
64). Chamber quantification, left ventricle (LV) mass calculation (indexed by body
surface area) and diastolic transmitral flow evaluation were performed. The fre-
quency of drinking, alcohol intake per session and during the last week were
assessed by structured questionnaire. Cardiovascular risk factors were evaluated
by standardized epidemiological methods.
Results: We found the wide diversity of alcohol consumption in studied sam-
ple. The mean occasional alcohol dose comprised 114.9 (SD 66.45) g of ethanol
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in men and 29.8 (22.9) g in women. In unadjusted analysis, LV ejection frac-
tion in men increased by frequency of drinking (p=0.001) or occasional alcohol
dose (p<.001), and was suggestively related to binge drinking (>80 g per ses-
sion, p=0.057). LV stroke volume also increased by drinking frequency in men
(p=0.003). The half of the sum of LV wall thickness was higher among binge drink-
ing men (p=0.033) then in non-drinkers. In multivariable models, in men, the odd
of increased LV mass was 2 times higher in rare drinking (less then once a month)
compared to non-drinkers (OR=1.96; 1.08-3.57). We failed to reveal association
of any alcohol measure with neither LV diastolic diameter index nor transmitral
flow patterns. Surprisingly, left atrium diameter index was inversely while incon-
sistently related to drinking frequency or alcohol amount in studied sample. In
women, alcohol intake was not associated with any Echo measures.
Conclusion: In studied population sample we showed high alcohol intake per
session and high prevalence of binge drinking in men, and modest alcohol intake
in women. Among Echo parameters, the measures of cardiac output and LV hy-
pertrophy were independently related to alcohol in men. These findings supported
a view that effect of excessive alcohol on heart might involve sympathoadrenal
activation.

STRESS ECHOCARDIOGRAPHY

P647 | BEDSIDE
Exercise pulmonary hypertension in secondary mitral regurgitation

J. Magne1, L.A. Pierard2, P. Lancellotti2. 1University Hospital of Limoges,
Cardiology, Limoges, France; 2University of Liege - Sart Tilman, Liege, Belgium

Background: Secondary mitral regurgitation (MR) is a serious and frequent com-
plication of dilated cardiomyopathy and/or coronary artery disease. In patients
with left-sided valvular heart disease, exercise pulmonary hypertension (ExPHT)
was recently identified as a powerful marker of advanced risk of cardiac event.
In secondary MR, exercise PHT is mainly determined by dynamic MR,which is
involved in the pathogenesis of acute pulmonary edema (APE). Nevertheless,
the impact of ExPHT on outcome in patients with secondary MR is unknown. We
hypothesized that ExPHT is an independent predictor of the occurrence of APE,
cardiac event and overall mortality.
Method and results: All patients with secondary MR, sinus rhythms, narrow
QRS (<120ms) and referred for exercise stress echocardiography with quantifi-
able exercise systolic pulmonary arterial pressure (SPAP), were included in this
study (n=159, 65±11 years, 66% of male). Resting and ExPHT were defined as a
systolic pulmonary arterial pressure (SPAP) >50mmHg and >60mmHg, respec-
tively. ExPHT was more frequent than resting PHT (40% vs. 13%, p<0.0001).
There was no significant difference between patients with or without Ex-
PHT regarding demographic and clinical data, as well as medication. Using
multiple linear regression, exercise SPAP was determined by resting SPAP
(β=0.94±0.1, p<0.0001), exercise MR severity as assessed using regurgi-
tant volume (β=0.58±0.1, p<0.0001), and resting e’-wave velocity (β=-1.3±0.4,
p=0.004). During a mean follow-up of 35±11 months, 26 APE, 12 myocardial in-
farction and 23 deaths occurred. The incidence of combined cardiac event was
significantly higher in patients with ExPHT as compared to those without ExPHT
(2-year: 11±3 vs. 28±6%; 4-year: 20±5 vs. 40±7%, p<0.0001). Similarly, pa-
tients with ExPHT demonstrated significantly reduced survival (2-year: 88±4 vs.
99±1%; 4-year: 62±8% vs. 94±2%, p<0.0001). In multivariate Cox proportional
Hazard model, after adjustment for age, sex, left ventricular volumes, both resting
and exercise diastolic function and resting MR severity, ExPHT remains signif-
icantly associated with high risk of combined cardiac event (Hazard ratio=3.7,
95% of CI: 1.9-7.2, p<0.0001).
Conclusion: In patients with secondary MR, ExPHT may be frequent and mainly
determined by resting SPAP, LV diastolic burden markers and exercise MR sever-
ity. ExPHT is a powerful predictor of poor outcome and is associated with a 3.7-
fold increase in risk of cardiac event. These results further highlight the usefulness
of exercise stress echocardiography for the management and the risk stratification
of these patients.

P648 | BEDSIDE
Discrepancies between ESC and UK NICE guidance for predicted
patient outcomes in subjects undergoing dobutamine stress
echocardiography

O.M. Demir, J. Khan, A. Shaw, J. Bingcang, M. De Cruz, L. Carby, P.A. Mehta,
S. Basu, K. Alfakih, N.D. Papamichael. University Hospital Lewisham,
Department of Cardiology, London, United Kingdom

Introduction: NICE and ESC guidelines place different emphases on the modal-
ity of investigation for stable coronary artery disease. NICE recommends stress
imaging for patients with pre-test probabilities (PTP) of 30-60% and invasive coro-
nary angiography (ICA) for those with PTPs of 60-90% as calculated from the
NICE PTP tables derived from the Diamond/Forrester and Duke databases. The
ESC guidelines provide their own PTP calculation, which systemically provides
more conservative estimations of PTP, and recommends stress testing for those
with a PTP of 15-85%.
Aim and methods: We hypothesised that using the ESC PTPs and adopting
an extended role for dobutamine stress echocardiography (DSE) in higher risk
patients was safe and obviated the need for unnecessary ICA. We retrospectively

reviewed 121 consecutive patients who had a DSE between January to July 2013
in a UK district general hospital. The mean follow-up for MACE (STEMI, NSTEMI,
UA, PCI or CABG) was 9.2 months from the date of the DSE.
Results: From the 121 patients 14 (11.6%) had positive DSE and 107 (88.4%)
patients had negative DSE. Of the 14 positive DSE patients, 13 patients had at
least moderate CAD on angiography that was revascularised (PPV 92.8%). Of
the 107 patients with a negative DSE, one patient required three-vessel CABG
and MV repair (NPV 99.1%).
The PTP was significantly higher when calculated using NICE guidelines com-
pared to ESC guidelines in both positive (91.6% vs 74.6%; p<0.001) and negative
(65.5% vs 45.1%; p<0.001) DSE patients.
Using the NICE PTP, 78 out of 121 (64.4%) patients should have undergone ICA
instead of DSE. From these 78 patients, 14 (17.9%) had positive DSE with 13
(16.7%) having significant CAD on ICA. Using the ESC PTP, 6 out of 121 (0.5%)
should have undergone ICA instead of DSE. From these 6 patients, 4 (66.7%)
had positive DSE and all had significant CAD on ICA.
Conclusion: Our “real world” data shows that DSE has excellent negative and
positive predictive values. The ESC guideline provides a more conservative risk
score compared to NICE. Implementation of ESC guidelines in contrast to NICE
can help avoid unnecessary invasive coronary angiograms.

P649 | BEDSIDE
Medium-term outcome of recipients of marginal donor hearts selected
with new stress-echocardiographic techniques over standard criteria

T. Bombardini1, G. Arpesella2, M. Maccherini3, F. Procaccio4, L. Potena5,
S. Bernazzali3, O. Leone6, E. Picano1. 1Institute of Clinical Physiology of
CNR, Pisa, 2University Hospital Policlinic S. Orsola-Malpighi, Cardiac Surgery,
Heart and Lung Transplantation Program, Bologna, 3University of Siena,
Heart Transplantation Division, Dept. of Cardiac Surgery, Siena, 4University
of Verona, Neuro Intensive Care Unit, Verona, 5University Hospital Policlinic
S. Orsola-Malpighi, Cardiovascular Department, Bologna, 6University Hospital
Policlinic S. Orsola-Malpighi, Dept. of Pathology, Bologna, Italy

Aims: Heart transplantation is limited by severe donor organ shortage. Regard-
less of the changes made in the acceptance of marginal donors, any such mecha-
nism cannot be considered successful unless recipient graft survival rates remain
acceptable. A stress echo-driven selection of donors has proven successful in
older donors with normal left ventricular resting function and in standard donors
with reversible resting left ventricular dysfunction acutely improving during stress,
or slowly improving (over hours) during intensive hormonal treatment (HT). Aim of
this study is to assess the medium-term outcome of recipients of marginal donor
hearts selected with new echocardiographic techniques over standard criteria.
Methods and results: We enrolled 43 recipients of marginal donor hearts re-
cruited by pharmacological stress echo in 3 groups: age >55 years, or <55 years
but with concomitant risk factors, n=32 with normal resting wall motion and stress
echo negative for ischemia (“aged donors”); patients with baseline resting dys-
function (“stunned hearts”) acutely improving during dipyridamole stress (positive
for viability), n=3; or patients with resting left ventricular dysfunction slowly im-
proving (over hours) during HT, n=8. At follow-up (median, 30 months; interquar-
tile range, 21-52 months), 37 of the recipients were still alive. One-year survival
was 93%.

Conclusion: Stress echo driven selection of donors allows to recruit hearts too
good to die, previously discarded on the basis of age or resting dysfunction. These
hearts can be rescued and transplanted with good recipient medium-term out-
come.

P650 | BEDSIDE
Comparison of exercise-induced hemodynamic changes between
anterior and posterior mitral prolapse in patients with asymptomatic
degenerative mitral regurgitation

J.E. Yi, H.O. Jung, H.J. Youn. Catholic University Hospital, Seoul, Korea,
Republic of

Background: Exercise-induced hemodynamic changes depending on the loca-
tion of prolapsed leaflet have not been elucidated. The study tried to compare
exercise-induced hemodynamic changes between AML and PML prolapse in
asymptomatic degenerative MR.
Methods: We enrolled 29 patients (19 males) with asymptomatic moderate to
severe degenerative MR and patients were classified by the location of pro-
lapsed leaflet including 15 with anterior mitral leaflet [AML] and 14 with pos-
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terior mitral leaflet [PML]. Resting and semi-supine bicycle exercise Doppler-
echocardiography were performed and MR was quantified at rest and exercise
with effective regurgitant orifice area (EROA) and regurgitant volume (RV) cal-
culated with the proximal isovelocity surface area (PISA) and the quantitative
Doppler methods.
Results: At rest, baseline echocardiographic parameters were not different be-
tween the two groups. During exercise, mean EROA and RV were markedly in-
creased in patients with PML prolapse compared to those with AML prolapse.
Moreover, exercise-induced change of RVSP was more significant in PML pro-
lapsed compared with AML prolapsed. However, the prevalence of exercise-
induced PHTN during the exercise was similar in both groups. Interestingly, PML
prolapsed demonstrated more increase in LV cavity volume and LV spherical
change during exercise compared with AML prolapse as shown in table.

Variables AML prolapse (n=15) PML prolapse (n=14) p-value

�ERO (cm2) 0.05±0.10 0.21±0.19 0.012
�RV (mL) 3.3±17.5 19.4±20.0 0.030
�LVEDV (mL) 3.6±18.8 20.1±23.4 0.046
�LVESV (mL) −2.2±8.0 4.2±7.0 0.030
�LVEF (%) 7.0±4.4 5.7±5.5 0.506
�LVSI 0.08±0.21 −0.06±0.14 0.043
�RVSP (mmHg) 26.7±8.6 42.2±10.8 <0.0001
�Mitral annular diameter (mm) 2.4±2.5 2.7±2.0 0.694
Ex-induced PHTN (%) 6 (40.0) 9 (64.3) 0.191

Conclusion: During exercise, PML prolapsed is associated with more increase of
MR severity, more increased RVSP, and more significant LV remodeling compared
to the AML prolapsed in patients with moderate to severe degenerative MR.

P651 | BEDSIDE
The prognostic value of dobutamine stress echocardiography among
different ethnic groups

J. O’Driscoll, C. Rossato, P. Gargallo-Fernandez, M. Araco, R. Sharma. St
George’s Hospital, Department of Cardiology, London, United Kingdom

Background: Cardiovascular disease mortality is different among ethnic groups.
Populations referred for dobutamine stress echocardiography (DSE) are increas-
ingly diverse and whether the prognostic information obtained from DSE provides
differential information based on ethnicity is unknown. The aim of this study was
to investigate the prognostic utility of DSE on non-fatal cardiac events (NFCE)
and all-cause mortality in different ethnic groups.
Methods: We studied 5329 consecutive patients referred for DSE, of whom 8.1%
were black, 41.6% were European white, and 50.2% were Indian Asian. End
points included NFCE and all-cause mortality.
Results: In total 1174 (22%) patients had a positive DSE, 859 (16.1%) had fixed
wall motion abnormalities and 3645 (68.4%) patients had a normal study. During
a mean follow-up time of 4.6±1.3 years there were 849 (15.9%) NFCE and 1365
(25.6%) deaths. Among the three ethnic groups, ischaemia on DSE was associ-
ated with 2 to 2.5 times the risk of NFCE and 1.2 to 1.4 times the risk of all-cause
mortality. Peak wall motion score index was the strongest independent predictor
of NFCE and all-cause mortality in all groups. The C statistic for the prediction
of NFCE and all-cause mortality were significantly higher when DSE parameters
were added to the standard risk factors.
Conclusions: DSE is a strong predictor of NFCE and all-cause mortality and pro-
vides predictive information beyond that provided by standard risk factors in three
major racial and ethnic groups. No major differences among racial and ethnic
groups in the predictive value of DSE was detected.

P652 | BEDSIDE
The relationship of QT dispersion and myocardial ischemia in patients
with Lown-Ganong-Levine syndrome during exercise stress
echocardiography

V. Stoickov1, S. Ilic1, M. Deljanin Ilic1, M. Stoickov2, L.J. Nikolic2, D. Petrovic1,
S. Saric2, M. Golubovic3, P. Babovic3. 1University of Nis, Medical Faculty,
Institute of Cardiology Niska Banja, Nis, Serbia; 2Institute of Cardiology, Niska
Banja, Serbia; 3Clinical Center, Nis, Serbia

Lown-Ganong-Levine syndrome (LGL) is a syndrome of pre-excitation of the ven-
tricles due to an accessory pathway providing an abnormal electrical communi-
cation from the atria to the ventricles. LGL is a syndrome of short P-R interval
and normal QRS complex. Changes in the ST segment during exercise test is not
useful to the detection of myocardial ischemia in patients with LGL. QT disper-
sion (QTd) is a measure of inhomogeneous repolarization of myocardium and it
is used as an indicator of arrhythmogenicity.
Purpose: The aim of this study was to establish the relationship of QT dispersion
and myocardial ischemia in patients with Lown-Ganong-Levine syndrome during
exercise stress echocardiography.
Methods: The study involved 63 patients with LGL, average age 55.4 years. In all
subjects clinical examination, standard ECG and exercise stress echocardiogra-
phy, were performed. The criterion for myocardial ischemia was the appearance
of transient segmental wall motion abnormality (WMA). The first ECG was done
before the ESET and the second one was done immediately after exercise, with
calculation of corrected QT dispersion (QTdc).

Results: During exercise stress echocardiography, in 23 (36.5%) subjects WMA
occurred (group with myocardial ischemia: MI), and 40 (63.5%) subjects were
without ischemia (group without myocardial ischemia: NMI). Before starting the
ESET, MI group patients had significantly higher values of QTdc (54.2±19.2 vs
39.8±12.4 ms; p<0.005) in comparison to NMI group patients. During the ESET,
the QTdc significantly increased in MI group from 54.2±19.2 to 72.5±21.8 ms
(p<0.005). In the NMI group there were no significant changes in the values QTdc
during ESET (from 39.8±12.4 to 42.3±15.6 ms (p-NS).
Conclusions: Significant increase of QT dispersion is associated with the oc-
currence of myocardial ischemia during ESET in patients with LGL. This new
diagnostic approach, of using QT dispersion, significantly improves the clinical
usefulness of ESET in detecting myocardial ischemia in patients with LGL.

P653 | BEDSIDE
The value to assess myocardial deformation at recovery after
dobutamine stress echocardiography

H.J. Hwang1, C.B. Park1, E.S. Jin1, J.M. Cho1, C.J. Kim1, J.Y. Chin2, I.S. Sohn1.
1Kyunghee University East-West Neo Medical Center, Cardiology, Seoul, Korea,
Republic of; 2Eulji University, Cardiology, Seoul, Korea, Republic of

Background and objectives: Myocardial stunning after even transient ischemia
can be observed. The purpose of this study was to evaluate whether degree of
myocardial deformation at recovery period after dobutamine stress echocardio-
graphy (DSE) allows detection of significant coronary stenosis in patients with
chest discomfort.
Methods: DSE and coronary angiography was performed in 44 patients (age,
65.0±9.3; male: female = 26: 18) with chest discomfort. Global Longitudinal end-
systolic strain (GLS) in 3 apical views was measured at rest, at low stress (dobu-
tamine infusion rate of 10 μg/kg/min), at peak stress (dobutamine infusion rate
achieving 85% of target heart rate) and at 5 min recovery (5 min after cessation
of DSE) using speckle tracking, respectively. Fractional flow reserve (FFR) was
additionally performed in patients with intermediate coronary stenosis. Significant
coronary stenosis was defined as ≥70% diameter stenosis on coronary angiogra-
phy or as FFR <0.8. Patients were divided 2 groups: without and with significant
coronary stenosis [CAD (-) vs. CAD (+)].
Results: The 2 groups were similar clinical characteristics except baseline heart
rate [62.2±8.7 beats/min in CAD (-) vs. 70.7±12.1 beats/min in CAD (+)]. There
were no significant differences between two groups in baseline echocardiographic
findings. GLS in CAD (+) group was lower than in CAD (-) group at peak dose
(-17.6±3.8 vs. -20.8±2.9, p=0.004) and at 5 min recovery (-18.0±3.4 vs. -
21.0±1.9, p=0.003). GLS at recovery 5 min had the best area under the receiver-
operating characteristics (ROC) for detection of CAD [AUC (p) at 5 min recovery,
0.805 (p=0.001)]. The optimal cutoff of ε at 5 min recovery for detection of CAD
was -19% (sensitivity of 70.6%, specificity of 83.3%, 95% confidence interval:
0.654-0.957, p=0.001).
Conclusions: GLS at recovery after DSE can be used for detection of coronary
artery disease. This finding may be a phenomenon due to post-ischemic myocar-
dial stunning.

P654 | BEDSIDE
Exercise echo has superior cost efficacy compared to exercise ECG
for the diagnosis of coronary artery disease in patients with new
suspected angina: a randomised prospective study

K. Zacharias1, B. Shah1, J. Pabla1, A. Ahmed1, S. Gurunathan1, R. Senior2.
1Northwick Park Hospital, Harrow, United Kingdom; 2Northwick Park Hospital*
and Royal Brompton Hospital, Harrow*, London, United Kingdom

Purpose: Exercise ECG (ExECG) is still widely used to assess patients with coro-
nary artery disease (CAD). We hypothesised that Exercise Stress Echocardio-
graphy (ExSE), by virtue of its superior diagnostic accuracy and feasibility, will
convey a cost advantage over ExECG, when used as first line investigation in
patients with new suspected stable angina.
Methods: Consecutive patients referred with suspected angina over a period of
one year, with no known history of CAD, normal baseline ECG and a pre-test like-
lihood of CAD >10%, were randomised to undergo either ExECG or ExSE, on
the day of attendance. Tests were classified as positive, negative or inconclusive
for ischaemia. Patients with positive tests were referred for Coronary Angiogra-
phy (CA). Patients with inconclusive tests underwent further testing to establish
presence of CAD. Cost to diagnosis of CAD was calculated for each patient by
adding the cost of all tests up to and including CA, on an intention to treat basis.
Results: A total of 348 patients were randomised into ExECG (n=178) or ExSE
(n=170). Cardiovascular risk factors: age (53 vs. 54 yrs (p=0.4)), male gender
(67% vs. 69% (p=0.6)), diabetes (17% vs. 14% (p=0.3)), smoking (18% vs. 15%
(p=0.5)) and hypercholesterolaemia (39% vs. 32% (p=0.2)) were similar in the

Table 1. Cost to diagnosis of CAD

Group Unit cost (£) Total cost Mean cost
(£) (£)145 202 202 1039 15

Initial Initial Subsequent Coronary Echo
ExECG ExSE SE angioram Contrast

ExECG Number of tests 178 0 66 17 57 57,660 323.9
ExSE Number of tests 0 170 1 7 155 44,140 259.6
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ExECG vs. ExSE groups respectively. Patients in the ExSE group had more neg-
ative tests 162 (95%) vs. 97 (54%) and fewer positive 7 (4%) vs. 14 (8%) and
inconclusive tests 1 (1%) vs. 67 (38%) compared to those in the ExECG group.
As a result, the mean cost to diagnosis (Table) was significantly lower with ExSE
(£259.6) vs. ExECG (£323.9) (p=0.02). All patients with positive ExSE had CAD
on subsequent CA (7/7) compared with only 7/14 with positive ExECG (p=0.02).
Conclusions: In a first randomised study of patients with new suspected angina,
ExSE demonstrated significantly lower cost to diagnosis and a higher positive
predictive value for detection of CAD when compared to ExECG. This study sug-
gests that ExSE should be the first line investigation in patients with suspected
CAD.

P655 | BEDSIDE
Two-dimensional longitudinal strain and torsion for the assessment of
coronary artery disease during dobutamine stress echo: clinical tool
or merely a research toy

C. Aggeli, S. Lagoudakou, I. Felekos, S. Kastelanos, E. Venieri, G. Roussakis,
V. Panagopoulou, A. Aggelis, C. Stefanadis. Hippokration Hospital, University of
Athens, 1st Department of Cardiology, Athens, Greece

Purpose: The purpose of this study was to determine the diagnostic value of left
ventricular (LV) longitudinal strain and torsion in order to diagnose coronary artery
disease (CAD) during dobutamine stress echocardiography (DSE).
Methods: We studied ninety-two patients (mean age 60.5±11 years, 66 male)
with known or suspected CAD, excluding those with prior history of transmural
infraction. All of them underwent DSE and coronary angiography within 1 month.
Left ventricular 2D global longitudinal strain (GLS) and torsion were measured
off-line at rest and peak stress, while the respective differences (GLS�, TORS�)
between rest and stress values were also calculated. Optimal cut-offs were de-
rived from receiver operating characteristic curves (ROC) for strain and torsion
values.
Results: Mean ejection fraction was 54.9±5.5%. Coronary angiography revealed
CAD in 62 patients. Reported values regarding sensitivity, specificity and accu-
racy for DSE were 78%, 76% and 77% respectively. Global longitudinal strain
difference (GLS�, median 0.5%) illustrated 84% sensitivity, 73% specificity and
80% accuracy for the detection of CAD (AUC 0.82, cut-off value ≤-0.5%). The re-
spective values for TORS� (median 4.7o) were 81%, 90% and 84% (AUC 0.78,
cut-off value ≤6.8o). The combination of global longitudinal strain and torsion for
the detection of CAD showed 91% sensitivity, 79% specificity and 86% accuracy.
The diagnostic value of the combined GLS and torsion assessment was superior
as compared to wall-motion assessment alone (p<0.05).

Global strain and torsion ROC curves.

Conclusions: The combined assessment of the LV longitudinal strain and torsion
during DSE could serve as an adjunct method for the echocardiographic assess-
ment of CAD with high accuracy.

P656 | BEDSIDE
A nationwide study on the utilization of stress echocardiography

D. Weidenauer1, P. Bartko1, H. Zach2, M. Zehetgruber1, H. Domanovits3,
S. Graf1, G. Mundigler1. 1Medical University of Vienna, Cardiology, Vienna,
2Medical University of Vienna, Neurology, Vienna, 3Medical University of Vienna,
Emergency Medicine, Vienna, Austria

Purpose: Looking at non-invasive diagnostic methods in cardiology, stress echo-
cardiography (SE) scores highly regarding sensitivity and cost-efficiency. Up to
date no data were published regarding the utilization of this method.
Methods: An electronic questionnaire has been sent to 117 departments for car-
diology or internal medicine in the years 2008 and in 2013. The questionnaire
inquired service demographics, indications, numbers of cases and operators and
methods of SE in the years 2007 and 2012. Institutions who did not respond to the
electronic survey where contacted per telephone to reach maximum return rate.
All of the 117 contacted departments responded to the survey and all obtained
data were included in the analysis.
Results: In the year 2007 58 (49,6%) and in the year 2012 57 (48,7%) depart-
ments performed SE. More than 100 SE per year were performed by four (6,9%)
units in the year 2007 and by five (8,7%) in the year 2012. In the year 2012 exer-
cise, dobutamine, dipyridamole, adenosine, and pacing SE were available in 15
(26,6%), 52 (91,2%), 5 (8,7%), 1 (1,75%) an 1 (1,75%) departments, respectively.

Numbers of SEs performed per year.

In the year 2012 26 (45,6%) departments administered contrast agents during SE
and additional analysis with strain rate imaging was performed by 11 (19,3%) de-
partments. Transesophageal stressechocardiography and 3D was performed in
the year 2012 in six (10,5%) and four (7%) departments.
Conclusions: Although SE is a well established and valuable non-invasive diag-
nostic method in cardiology, frequencies of this technique were low in hospitals in
the years 2007 and 2012. Only few operators yielded required annual examination
frequencies recommended by quality standards.

IMAGING CARDIOMYOPATHY

P658 | SPOTLIGHT
Left ventricular deformation profile: an inherited feature

A. Kovacs1, A.A. Molnar1, L. Littvay2, T. Horvath1, A.D. Tarnoki3, D.L. Tarnoki3,
A. Apor1, P. Maurovich-Horvat1, G. Jermendy4, B. Merkely1. 1Semmelweis
University Heart and Vascular Center, Budapest, Hungary; 2Central European
University, Budapest, Hungary; 3Semmelweis University, Department of
Radiology and Oncotherapy, Budapest, Hungary; 4Bajcsy-Zsilinszky Hospital,
Budapest, Hungary

Although prognostic value of left ventricular (LV) deformation parameters is widely
recognized, data on their determinant factors are still scarce. To date, no study
has investigated the impact of genetic and environmental effects on left ventricular
deformation profile.
We recruited 51 twin pairs (22 monozygotic and 29 same-sex dizygotic twin pairs,
mean age 56±9 years). Siblings with coronary artery disease, any cardiomyopa-
thy or severe valvular disease were not included. Beyond standard echocardio-
graphic protocol, parasternal short axis- and apical views optimized for speckle
tracking analysis were obtained. Using dedicated software (TomTec 2D Cardiac
Performance Analysis), global circumferential (GCS), longitudinal (GLS) and ra-
dial (GRS) strains were calculated by averaging the segmental values of the 16
LV segments. Apical counter-clockwise, basal clockwise rotation and their net dif-
ference, the LV twist were also measured.
The intraclass correlation coefficients for GCS were 0.94 for monozygotic twins
(95% CI: 0.89 to 0.98) and 0.34 for dizygotic twins (0.18 to 0.52). After adjusting
for age and sex, the univariate additive genetic (A), common (C) and unique (E)
environmental effects model showed 94% genetic component in the variance of
GCS (88 to 98%). Similarly high, but dominant genetic effects (D) were found
regarding GLS, GRS, apical rotation, basal rotation, and twist (D: 91, 87, 81, 91
and 88%, respectively). Unique environmental effects were responsible for the
rest of the variance (E: 6-19%). Common environment had no influence on these
variables.
Our study demonstrated a very dominant heritability of the LV deformation param-
eters with similar strength in all directions. Role of common and unique environ-
mental factors is scant. These results urge to search for the responsible genes
determining LV deformation.

P659 | BEDSIDE
Ultrasound assessment of left ventricular force-frequency relationship
to risk stratify patients with advanced chronic systolic heart failure

F.L. Dini, G. Guarini, M.C. Scali, A. Huqi, D. Morrone, G.E. Mandoli, F. Massaro,
V. Di Bello, M. Marzilli. Azienda Ospedaliero - Universitaria Pisana, Pisa, Italy

Background: The force-frequency relationship (FFR) or Bowditch staircase phe-
nomenon is a property of the myocardium that reflects the alterations in contrac-
tility that are associated with changes in heart rate (HR). We have recently shown
that FFR can be reliably assessed using a Doppler-derived method where left
ventricular ejection force (LVF) is obtained from Newton’s second law.
Aim: To investigate whether the ultrasound assessment of the FFR based on
Newton’s second law can be useful to risk stratify patients with advanced chronic
systolic heart failure (HF).
Materials and methods: A symptom-limited exercise stress echo-Doppler test
was performed in 100 patients (aged 62±11 years, 20% women) with advanced
HF (LV EF =29±5%). Measurements were made at baseline and serially during
the test. Velocity spectra at the left ventricular (LV) outflow tract was used to esti-
mate mean blood flow velocity (mBFV), ejection time (ET) and velocity-time inte-
gral. LVF was then calculated according to Newton’s second law: 1060 (kg/m3) ×
[mBFV (m/sec)/ET (sec)] × stroke volume (ml). The change in FFR was defined
as up-sloping when the peak LVF was higher than the baseline value; biphasic
when the trend was initially up-sloping, then down-sloping; flat or negative when
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peak LVF was lower than the baseline value. Patients were then followed-up for
the composite end point of all-cause mortality or hospitalization for HF.
Results: At peak stress, LVF was 35±14 mNewton in patients with up-sloping
FFR (n=70) and 17±6 mNewton in those with biphasic or flat FFR (n=30)
(p<0.0001). During a mean follow-up of 710 days, there were 14 deaths and
14 hospitalization for worsening HF. In univariate Cox proportional hazards anal-
ysis, the ratio of mitral blood flow to myocardial early diastolic velocities (E/e’)
(p<0.0001), LV EF (p=0.010) and abnormal FFR (p=0.0006) were associated
with the combined end point. E/e’ (p=0.0002) and abnormal FFR (p=0.008) were
the only independent predictors of the adverse outcome of all-cause mortality or
HF hospitalization. In patients categorized according to the FFR, those with an
up-sloping response showed a significantly greater survival free from HF hospi-
talization than those with an abnormal FFR response at Kaplan-Meier survival
curve (logrank 13.4; p=0.0002).
Conclusion: The ultrasound evaluation of the FFR during exercise stress echo-
cardiography, as assessed from Newton’s second law, is an easy way to generate
the FFR slope that can be used for the prognostic stratification of patients with
advanced HF.

P660 | BENCH
Treatment with anti-IL12/23 agents improves fetuin and oxidative
stress in parallel with endothelial glycocalyx, coronary function and
myocardial twisting in patients with psoriasis

I. Ikonomidis1, M. Varoudi2, E. Papadavid3, I. Andreadou1, K. Gravanis1,
K. Theodoropoulos3, G. Pavlidis2, H. Triantafyllidi2, D. Rigopoulos3, J. Lekakis2.
1University of Athens, Athens, Greece; 2University of Athens Medical School,
Attikon Hospital, 2nd Department of Cardiology, Athens, Greece; 3University of
Athens Medical School, Attikon Hospital, 2nd Department of Dermatology &
Venereology, Athens, Greece

Fetuin inhibits vascular calcification.The role of treatment with biological agents
on fetuin, oxidative stress,vascular and LV function in psoriasis is unclear.
Methods: 101 patients (age: 50±12yrs) with psoriasis (PS) (PASI-disease activity
score: 11.5±8) were randomized to an anti-TNF-a (n=31), an anti-IL12/23 regi-
men (n=32) or a combined cyclosporine and methotrexate(n=38). At baseline and
after 4 months of treatment, we measured a) augmentation index (AI) and cen-
tral systolic blood pressure (cSBP); b) flow-mediated dilation (FMD); c) twisting
(Tw-deg), peak twisting (Tw-deg/sec) velocity, untwisting at mitral valve opening
(unTw) and untwisting (unTw) velocity using speckle tracking echocardiography;
d) coronary flow reserve (CFR); e) perfused boundary region (PBR) of the sublin-
gual arterial microvessels (5-25 microns) using Sideview Darkfield imaging. The
PBR includes the most luminal part of glycocalyx that does allow cell penetration.
Increased PBR is an accurate index of reduced endothelial glucocalyx thickness
because of a deeper RBC penetration in glycocalyx; f)fetuin and malondialdehyde
serum levels (MDA).
Results: At baseline decreased fetuin and increased MDA were related with
PASI (r=-0.29 and r=0.30), PBR (r= -0.46 and r=0.28) and FMD (r=0.46 and r=
-0.28) (p<0.05). PBR was related with PASI (r=0.25), cSBP (r=0.46), AI (r=0.32)
and CFR (r=-0.35) (p<0.05). Increased MDA was with related reduced Tw (r=-
0.42), unTw velocity (r=-0.32) and unTw (r= -0.37) (p<0.05). Compared to base-
line patients a) on anti-IL12/23 had higher fetuin (28.6±17 vs. 40.3±19) and
lower MDA (1.75±0.8 vs. 1.3.±0.8) (p<0.05); b) on anti-TNFa had similar fe-
tuin (28.8±26 vs. 29.3±27) and MDA (1.7±0.8 vs. 1.5.±0.8) (p>0.05); c) on cy-
closporine and methotrexate had decreased fetuin (38.8±24 vs. 20.6±23 p=0.04)
and unchanged MDA (1.6±0.8 vs. 1.5.±0.8 p=0.9) post-treatment. Patients on bi-
ological agents had higher FMD (11±6 vs. 5±4), CFR (3.3±1.4 vs. 2.6±1.5) and
reduced PBR (1.93±0.14 vs. 2.05±0.2), Tw (15±6 vs. 17±9), Tw velocity (97±45
vs. 110±48), unTw (8.3±3 vs. 9.4±3) and unTw velocity (100±44 vs. 120±60)
(p<0.05).No differences between anti-TNFa and anti-IL-12/23 were detected. Af-
ter treatment, patients on cyclosporine and methotrexate had no change in FMD,
CFR and glycocalyx but an increase in AI, cSBP, Tw and unTw velocity (p<0.05).
PASI was similarly improved in all treatment arms.
Conclusion: Decreased fetuin and increased oxidative stress are related with
vascular and myocardial dysfunction.Treatment with anti-IL12/23 regimen im-
proves fetuin levels and oxidative stress in addition to endothelial glycocalyx and
vascular function leading to improved LV myocardial twisting.

P661 | BEDSIDE
Evaluation of left atrial function using 2D speckle tracking
echocardiography in patients with diabetes mellitus and diastolic
dysfunction with preserved left ventricular ejection fraction

L. Georgievska-Ismail1, Z. Hristovski2, D. Projevska-Donegati2. 1University
Clinic of Cardiology, Skopje, Macedonia, The Former Yugoslav Republic of;
2Acibadem Sistina Clinical Hospital, Skopje, Macedonia, The Former Yugoslav
Republic of

Aim: To evaluate left atrial (LA) function as assessed by strain derived from 2D
speckle tracking echocardiography (SD-STE) and its association with markers of
left ventricular diastolic dysfunction (LVDD) in patients with diabetes (DM) and
preserved left ventricular ejection fraction (PLVEF).
Methods: A total of 113 age- and gender-matched pts with LVDD and PLVEF
divided according to the presence of DM (55 with and 58 without) were enrolled in

the study. Maximal LA volumes, LA ejection fraction as well as transmitral inflow,
pulmonary vein flow, and pulsed-wave Doppler tissue imaging parameters (DTI)
were measured as expressions of LVDD. Peak atrial longitudinal strain (PALS)
and time to peak longitudinal strain (TPLS) were measured using a 12-segment
model for the LA. Values were obtained by averaging all segments (global PALS
and TPLS) and by separately averaging segments measured in the two apical
views (4- and 2-chamber average PALS and TPLS).
Results: Comparison of LA dimension, LA volumes and LAEF as well as tra-
ditional transmitral inflow parameters between pts with and without DM showed
absence of significant differences although those with DM had values in addi-
tion to more severe diastolic dysfunction. Average E/e’ ratio was significantly
higher in DM pts in comparison to pts without DM (p=0.031). The 4-chamber
average PALS and global PALS were significantly lower in patients with DM
than in those without (20.61±7.47% vs. 24.33±7.80%, p=0.01; 20.81±7.51% vs.
24.14±6.06%; p=0.01; respectively). As for TPLS only 4-chamber average value
was significantly shorter in patients with DM in comparison with those without
(509.93±64.37 ms vs. 533.32±53.59 ms; p=0.036). In pts with DM global PALS
correlated significantly with septal (-0.367, p=0.0001), lateral (-0.207, p=0.027)
and average E/e’ratio (-0.297, p=0.001). Logistic regression analysis showed that
global PALS (OR = 0.928, 95% CI 0.874-0.985; p=0.015) and 4-chamber TPLS
(OR = 0.993, 95% CI 0.987-1.000; p=0.044) were significant independent predic-
tors of DM presence.
Conclusion: LA deformation mechanics are impaired in pts with diabetes melli-
tus and diastolic dysfunction with preserved left ventricular ejection fraction. 2D
speckle tracking echocardiography appeared as a useful additional tool for detec-
tion of LA dysfunction in these patients especially prone to develop cardiovascular
complications.

P662 | BENCH
Myocardial strain and ventricular-arterial coupling in a rat model of
heart failure with preserved ejection fraction

T. Ishizu, Y. Seo, M. Yamamoto, A. Atsumi, Y. Harimura, K. Aonuma. University
of Tsukuba, Tsukuba, Japan

Purpose: Arterial stiffening and ventricular-arterial (VA) coupling has been pro-
posed causative role in development of hypertensive heart failure, however, the
analysis of association with myocardial strain is lacking.
Method: Dahl salt-sensitive rats were fed with high-salt (HT group, n=23), and
with low salt (control group, n=24) from week 6. At week 10, 14, 18 and 20,
speckle tracking echocardiography and invasive hemodynamic evaluation us-
ing conductance catheter were performed. Simultaneously, arterial pressure and
stroke volume were measured to derive VA coupling as arterial to ventricular end-
systolic elastance (Ea/Ees).
Results: In HT groups, blood pressure and left ventricular weight were gradu-
ally increased and lung weight significantly increased from weeks 18, suggesting
congestive heart failure development. Global longitudinal strain progressively im-
paired from week 8 to 20, and circumferential strain and ejection fraction impaired
from week 18. The Ea rose gradually and significantly elevated at weeks 18 in
HT group compared to control (2.5±1.2, 0.7±0.3 mmHg/μl, p=0.018), while Ees
showed no significant change during protocol.
Ea and Ea/Ees showed significant relation with LV endocardial %area fibrosis
(r=0.55, p=0.034, r=0.69, p=0.029, respectively) and global longitudinal strain
(r=0.43, p=0.002, r=0.034, p=0.035, respectively), but not with circumferential
strain.
Conclusion: Global longitudinal strain impairment may reflect elevated arterial
stiffness, then may suggest abnormal VA coupling in hypertensive heart failure.

P663 | SPOTLIGHT
Native T1 values discriminate between health and disease in acute and
convalescent stage of disease in clinically suspected myocarditis

R. Hinojar, E. Arroyo, L. Foote, D. Dabir, I. Mahmoud, T. Jackson, T. Schaeffter,
D. Higgins, E. Nagel, V.O. Puntmann. King’s College London, Cardiovascular
Division, St. Thomas’ Hospital, London, United Kingdom

Purpose: Myocarditis is an important cause of morbidity and mortality. Charac-
terised by a wide spectrum of clinical presentation, detection of disease can be
challenging and management pathway uncertain. T1 mapping by cardiovascu-
lar magnetic resonance (CMR) provides tissue-dependent relaxation times in line
with the underlying composition. It may reflect evolution of disease and support
clinical diagnosis independently of the stage of disease.
Methods: Patients with clinical diagnosis of viral myocarditis (n=165) underwent
CMR (1.5 and 3 Tesla) for T2imaging, late gadolinium enhancement (LGE) and
T1 mapping prior to and >20 minutes after contrast.
Results: Compared to controls (n=40), T1-indices were increased in patients with
acute symptoms (n=61) and in convalescence (n=67). A cohort of patients (n=37)
underwent serial scans (acute presentation and convalescence) and showed sim-
ilar values to both groups of independent subjects. Native T1 discriminated be-
tween health and disease independently of the stage of disease as well as be-
tween the two stages of myocarditis. Using predefined cut-off values for normal
ranges, acute myocarditis was independently discriminated by native T1. The
convalescent stage was best defined by a combination of LGE+native T1. In the
present dataset, acute myocarditis was identified using 5SD above normal range.
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Diagnostic algorithm for myocarditis

The convalescent stage was identified by either positive native T1 (>2SD) and/or
presence of LGE.
Conclusions: Native T1 can reliably discriminate between health and disease
when myocarditis is clinically suspected. Native T1 values provide a dynamic in-
dex of disease activity and progression from acute disease towards clinical reso-
lution. We propose a novel algorithm for diagnosis of myocarditis irrespective of
the clinical disease stage.

P664 | SPOTLIGHT
Myocardial T2 mapping for improved detection of inflammatory
myocardial involvement in acute and chronic myocarditis

R. Hinojar, L. Foote, E. Arroyo Ucar, D. Dabir, B. Schnackenburg, D. Higgins,
T. Schaeffter, E. Nagel, V. Puntmann. King’s College London, Cardiovascular
Division, St. Thomas’ Hospital, London, United Kingdom

Purpose: Cardiac magnetic resonance (CMR) increasingly adds to clinical con-
formation of the diagnosis in patients with suspected myocarditis. The proposed
Lake Louise Consensus Criteria (“any-two” approach) can separate from chronic
forms of myocardial inflammation. However, both global enhancement ratio (GRE)
and T2-weighted imaging are underutilized, due to poor reproducibility and high
susceptibility to artefacts. T1 and T2 mapping by CMR projects tissue-dependent
relaxation times. T2 mapping has been recently proposed as a robust and ac-
curate technique to identify areas of focal myocardial oedema. Our aim was to
investigate the value of quantitative T2 values in discrimination between health
and disease, and separation between active/acute myocarditis and chronic con-
valescent stage of the disease.
Methods: Patients with acute presentation of viral myocarditis (n=24) and sub-
jects in clinical convalescence (n=23) were recruited. Thirty-three healthy sub-
jects were served as controls. All subjects underwent CMR study for routine as-
sessment of myocardial oedema, function and scar by at 3-Tesla scanner. T2
values were acquired in midventricular short-axis slice (mSAX) using GraSE se-
quence. We examined regional T2 values in patients and controls. T2 values are
presented as an average of the six segments per mSAX. Secondly we investi-
gated the differences between visually involved and remote myocardium (involved
myocardium= areas by LGE, remote= areas with no LGE)
Results: Patients with acute myocarditis and chronic myocarditis showed sig-
nificantly raised T2 values [controls vs. acute vs. chronic myocarditis, T2 my-
ocardium (msec): 48±3 vs. 59±9 vs. 53±5, p<0.0001). Compared to controls,
T2 values in remote myocardium were significantly different for acute myocarditis
only (T2, msec: 48±3 vs. 51±5 vs. 49±2, p<0.01), whereas T2 values in in-
volved myocardium differed between all groups (T2, msec: 48±3 vs. 69±13 vs.
57±8, p<0.0001]. T2 values of complete mSAX or involved areas were identi-
fied as the independent discriminators between active and chronic myocarditis.
T2 values were concordant with T2 edema ratio (T2 involved, r=0.42, p<0.001)
and with native T1 (r=0.55, p<0.001). Inter and intra-observer reproducibility of
T2 values quantification was excellent (intra: r=0.978; P<0.001; mean difference
(MD)±SD=-0.05±1.85; inter: r=0.948, P<0.001; MD±SD=0.01±2.5).
Conclusion: We demonstrate that quantitative T2 values are increased in pa-
tients with myocarditis. We further demonstrate that average mSAX and involved
T2 values can discriminate between acute and chronic stage of the disease.

P665 | BENCH
Assessment of atrial conduction time in patients with sarcoidosis

M.G. Kaya, H. Buyukoglan. Erciyes University School of Medicine, Department
of Cardiology, Kayseri, Turkey

Objectives: Sarcoidosis is an inflammatory granulomatous disease of unknown
etiology that involves multiple organ systems. Myocardial involvement is usually
associated with poor prognosis but diagnosis of cardiac sarcoidosis is frequently
difficult. The aim of this study was to investigate the atrial conduction time in pa-
tients with sarcoidosis by using high-usefulness tissue Doppler echocardiography
(TDI).
Methods: The study population included 49 patients with sarcoidosis (19 men;
mean age, 40.5±9.8 years, and mean disease duration = 35.7±15.3 months)
and 45 healthy control subjects (17 men; mean age = 40.7±7.2 years). From the
12-lead electrocardiogram P wave dispersion (PWD) was calculated. The timing
of atrial contractions (PA) was measured as the intervals between the onset of P
wave on electrocardiogram and the beginning of A-wave on TDI and atrial elec-

tromechanical delay (EMD) was calculated from the lateral (PA lateral) and septal
(PA septal) mitral annulus, and lateral tricuspid annulus (PA tricuspid).
Results: PA lateral and PA septal were significantly longer in patients with sar-
coidosis than control subjects (67.9±16.1 vs 56.3±13.1, p<0.001 and 54.8±15.2
vs 45.1±14.2 ms, p=0.002, respectively). Intraatrial (PA septal – PA tricuspid) and
interatrial (PA lateral – PA tricuspid) electromechanical delay (EMD) were signifi-
cantly higher in sarcoidosis groups (12.6±7.5 vs 8.0±7.1, p=0.003 and 25.7±9.8
vs 19.3±7.7 ms, p=0.001, respectively). Similarly, maximum P-wave duration and
PWD were significantly longer in patients with sarcoidosis than control subjects
(105.2±11.8 vs 96.7±15.4, p=0.004 and 24.7±5.6 vs 19.7±7.1 ms, p=0.001, re-
spectively). There were significant positive correlations between the disease dura-
tion and interatrial EMD (r = .56, p < .001) and intraatrial EMD (r=0.66, p<0.001).
Positive correlation was also present between the disease duration and PWD
(r=0.62, p<0.001).
Conclusion: Atrial EMD was found prolonged in patients with sarcoidosis. We
have also demonstrated that PWD, inter- and intraatrial EMD were significantly
correlated with disease duration. This study calls attention to measurement of
atrial conduction time that may be clinically helpful in the recognition of cardiac
involvement.

P666 | BEDSIDE
Patterns of cardiac late enhancement by magnetic resonance imaging
in patients with pulmonary sarcoidosis

S. Pfaffenberger1, T. Fandl1, B. Marzluf2, J. Babayev1, K. Juen3, P. Schenk3,
T. Binder1, K. Vonbank4, J. Mascherbauer1. 1Medical University of Vienna,
Department of Internal Medicine II, Division of Cardiology, Vienna, Austria;
2Otto Wagner Spital, Thoraxchirurgie, Vienna, Austria; 3Landesklinikum
Thermenregion Hochegg, Abteilung für Pulmologie, Grimmenstein, Austria;
4Medical University of Vienna, Department of Internal Medicine II, Division of
Pulmonary Disease, Vienna, Austria

Background: Cardiac involvement in pulmonary sarcoidosis is associated with
adverse prognosis. The frequency and pattern of cardiac involvement in sarcoido-
sis patients without cardiac symptoms, however, is unclear. The aim of the present
study was to screen patients with proven pulmonary sarcoidosis for potential car-
diac involvement by cardiac magnetic resonance imaging (CMR) including late
gadolinium enhancement (LGE) and to describe frequency and pattern of abnor-
malities.
Methods: We prospectively studied 76 patients with biopsy-proven pulmonary
sarcoidosis (48.7% female, age 48.0±12.7 years, time since diagnosis of pul-
monary sarcoidosis 6.7±6.2 years). Patients were followed for 21±10 months.
Endpoints were defined as death and ventricular tachycardia (VT).
Results: All patients had normal systolic left and right ventricular functions. CMR
revealed positive LGE in 62 patients (81.6%). Only 14 patients (18.4%) hat no
LGE at all. 26 patients (34.2%) had minimal lesions <2% LGE mass of left ven-
tricular mass (LVM). These 26 patients were also considered LGE negative. Two
patterns of LGE were found. Type A: midmyocardial LGE in the left ventricular free
wall (7 patients, 9.2%, LGE mass 3.5±2.7% of total left ventricular mass). Type B:
LGE at the septal insertion of the right ventricle (29 patients, 38.2%, LGE mass
3.2±0.9% of total left ventricular mass). During follow-up 2 patients had docu-
mented a non-sustained VT (2.6%, both with type A lesions), but no sustained VT
or death occurred.
Conclusions: The present prospective study shows that positive LGE is frequent
in patients with systemic sarcoidosis and normal left ventricular function. How-
ever, LGE mass was limited (3.3±1.4% of LVM on average). The value of the
small amount of LGE in patients with systemic sarcoidosis, who are otherwise
healthy, remains to be determined, but mid-term prognosis appears to be good.

P667 | BEDSIDE
Ventricular myocardial deformation in adults after early surgical repair
of atrial septal defect

M.E. Menting, A.E. Van Den Bosch, J.S. Mcghie, J.A.A.E. Cuypers,
M. Witsenburg, M.L. Geleijnse, W.A. Helbing, J.W. Roos-Hesselink. Erasmus
Medical Center, Department of Cardiology, Rotterdam, Netherlands

Purpose: Patients with atrial septal defect (ASD) have right ventricular (RV) vol-
ume overload caused by left to right shunting. It is unknown whether volume over-
load before surgical repair still has its effect on the RV after a long time. Therefore
we aimed to evaluate RV and left ventricular (LV) deformation in adults beyond 30
years after surgical ASD repair in childhood.
Methods: Echocardiography, electrocardiography, cardiac magnetic resonance
imaging (CMR), bicycle ergometry, and NT-proBNP measurement were per-
formed on the same day in ASD patients. With speckle-tracking echocardiogra-
phy, we analyzed peak systolic longitudinal strain of the RV lateral wall, LV lat-
eral wall and septum. Echocardiographic findings were compared with those of
healthy controls.
Results: We included 102 subjects: 51 patients with repaired ASD (39% male,
age 43.3±4.9 years, age at repair 7.9±3.6 years) and 51 age- and gender-
matched healthy controls. RV global longitudinal strain (GLS) of the lateral wall
was significantly lower in ASD patients than in controls, due mainly to reduced
apical strain (Figure). RV GLS correlated significantly with CMR derived RV and
LV end-diastolic volume (r=0.49, p=0.014 and r=0.43, p=0.034), and with RV and
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RV global and segmental strain.

LV end-systolic volume (r=0.53, p=0.005 and r=0.46, p=0.019). LV GLS was sim-
ilar between the ASD patients and controls. No correlations were found with NT-
proBNP.
Conclusions: Although ASD repair was performed in childhood, RV longitudinal
strain, especially of the apical segment, is significantly reduced in adults 35 years
after surgery. This suggests that RV function has still been affected in the long
run, probably due to the early RV volume overload, but possibly also as sequel of
the surgery.

IMAGING AND VALVULAR HEART DISEASE

P669 | BEDSIDE
Three-dimensional strain in patients with aortic stenosis: a prognostic
study

V.C. Wu1, M. Takeuchi1, Y. Nagata1, K. Otani1, H. Yoshitani1, M. Tamura1,
H. Abe1, F.C. Lin2, Y. Otsuji1. 1University of Occupational and Environmental
Health, School of Medicine, Kitakyushu, Japan; 2Chang Gung Memorial Hospital,
Taipei, Taiwan

Objectives: We hypothesized that global longitudinal strain (GLS) by 3D speckle
tracking echocardiography (3DSTE) will be a significant predictor for future major
cardiovascular events (MACEs).
Background: 2D GLS in patients with severe aortic stenosis (AS) and preserved
left ventricular ejection fraction (LVEF) provides useful prognostic information.
However, 3D strains by 3DSTE have not been studied extensively the usefulness
for prognosis.
Methods: 3D echocardiographic volumetric measurements and strain analysis
were performed in 108 AS patients with preserved LVEF and 62 normal subjects.
MACEs were recorded in AS group. Using receiver operating characteristics with
GLS of -14%, we performed survival analysis between symptomatic patients and
asymptomatic patients.
Results: All strain components were significantly impaired in patients with AS
compared to control subjects. During a mean follow up of 493 days, 46 AS pa-
tients had MACEs. GLS was significantly impaired in patients with MACE com-
pared to those without MACE. Kaplan-Meier survival analyses showed GLS
provides a significant difference in MACE rate in asymptomatic AS patients
(p=0.0204).

Conclusions: In patients with severe AS, 3DSTE determined GLS is a powerful
predictor of future MACEs in asymptomatic AS patients.

P670 | BEDSIDE
Evaluation of mitral regurgitation severity by proximal isovelocity
surface area (PISA) method using cardiac magnetic resonance
imaging 3D velocity vectors

J. Lessick1, L. Gorodisky2, M. Porat2. 1Rambam Health Care Campus, the
Technion, Israel Institute of Technology, Dept of Cardiology, Haifa, Israel;
2Technion - Israel Institute of Technology, Haifa, Israel

Purpose: Mitral Regurgitation (MR) is generally assessed semiquantitatively by
echo-Doppler. The PISA method can be used for quantitative evaluation however
it is based on simplistic assumptions, including hemispheric geometry. Cardiac
magnetic resonance (CMR) enables detailed 3D evaluation of flow vectors mak-
ing it theoretically suitable for MR quantification without any assumptions. We
aimed to test the feasibility of calculating MR regurgitant volume (RVol) by the
PISA approach, using CMR 3D velocity vectors, compared to Doppler and CMR
volume-based RVol.

Methods: In a prospectively designed study, 19 patients with various grades of
MR underwent CMR and echo-Doppler on the same day. By CMR, multiple slices
were obtained parallel to the mitral valve by phase-contrast imaging, as well as
short-axis cine images for left and right ventricular volume measurements. The
area of proximal flow convergence was identified and, using dedicated software,
the perimeter was automatically measured for each temporal phase. The 3D-RVol
was calculated as the sum of PISA perimeters throughout systole, multiplied by
slice width. CMR Volume-based RVol was calculated as the difference between
left and right ventricular stroke volumes.
Results: For mild, moderate and severe MR, 3D-RVol was 20±11ml, 52±26ml
and 82±38ml compared to Doppler-RVol 27±9ml, 38±18ml and 116±52ml. CMR
3D-RVol correlated well with Doppler-RVol (r=0.78) and with Volume-based RVol
(r=0.77). On average 3D-RVol was 13ml less than Doppler-RVol, but 18ml larger
than CMR-volume-based RVol. The observed 3D shape of the PISA envelope by
3D-CMR was closer to a hemiellipsoid than a hemisphere.

Conclusion: This feasibility study suggests that CMR-based 3D-PISA may be
able to assess MR severity quantitatively without any geometric assumptions.

P671 | BEDSIDE
Insights from three-dimensional transesophageal echocardiography
into the cyclic motion of papillary muscle heads: inter and intra
papillary muscle

N. Kagiyama1, K. Obase2, T. Tamada1, K. Imai1, T. Kume1, A. Hayashida1,
Y. Neishi1, T. Kawamoto1, H. Okura1, K. Yoshida1. 1Kawasaki Medical School,
Division of Cardiology, Kurashiki, Japan; 2The University of Chicago, Chicago,
United States of America

Background: Functional mitral regurgitation (FMR) is associated with altered dy-
namics of the mitral valve apparatus. Accurate characterization of changes in
papillary muscle (PM) motion may contribute to better understanding of the spe-
cific pathology and thus help pre-surgical planning. The purpose of this study was
to investigate the changes in the distance between PM heads of inter (=between
anterior PM and posterior PM) and intra PM (=between anterior and posterior
heads of each individual PM) in FMR using three-dimensional transesophageal
echocardiography (3DTEE).
Methods: In 31 subjects [65.3±13.0 years old, 15 normal subjects (CTL) and 16
patients with FMR], volume datasets of submitral apparatus were acquired using
3DTEE from the transgastric approach. Using a commercially available quantita-
tive software (4D Cardio view, Tom Tec), the coordinates of the point of each PM
head that supports either the anterior leaflet or the posterior leaflet were obtained
manually and the distance between the two heads was measured throughout the
cardiac cycle.
Results: (Figure) In patients with FMR, the maximum distances of inter PM were
significantly longer than CTL, while the distances of intra PM were not. On the
other hand, all the minimum distances of inter and intra PM were longer in patients
with FMR than CTL.

Conclusions: Three-dimensional echocardiography allows dynamic and detailed
measurement of the distances between PM heads. These measurements de-
picted reduced mobility of PM heads in FMR not only inter but also intra PM di-
rection. These findings should be taken into consideration in planning mitral valve
repair targeting submitral apparatus for FMR.
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P672 | BEDSIDE
Gender difference in ventricular response to aortic stenosis: insight
from cardiovascular magnetic resonance

J.M. Lee1, S.J. Park2, S.P. Lee1, H.K. Kim1, Y.J. Kim1, D.W. Sohn1, W. Lee3,
S.C. Lee4, S.W. Park4, Y.H. Choe4. 1Seoul National University Hospital,
Cardiovascular Center, Dept. of Internal Medicine, Seoul, 2Samsung Medical
Center, Cardiovascular Center, Dept. of Internal Medicine, Seoul, 3Seoul
National University Hospital, Dept. of Radiology, Seoul, 4Samsung Medical
Center, Cardiovascular Imaging Center, Seoul, Korea, Republic of

Aims: Although left ventricular hypertrophy (LVH) and remodelling is associated
with cardiac mortality and morbidity, little is known about the impact of gender on
the ventricular response in aortic stenosis patients. This study aimed to analyze
the differential effect of gender on ventricular remodelling in moderate to severe
AS patients.
Methods and results: A total of 118 consecutive patients (67±9 years; 63
males) with moderate or severe AS (severe 81.4%) underwent transthoracic
echocardiography and cardiovascular magnetic resonance (CMR) within a 1-
month period in this two-centre prospective registry. The pattern of LV remodelling
was assessed using the LV mass index (LVMI) and LV remodelling index (LVRI; LV
mass/LV end-diastolic volume) by CMR. Although there were no differences in AS
severity parameters nor baseline characteristics between genders, males showed
a significantly higher LVMI (102.6±29.1g/m2 vs. 86.1±29.2g/m2, p=0.003) and
LVRI (1.1±0.2 vs. 1.0±0.3, p=0.018), regardless of AS severity. The LVMI was
significantly associated with aortic valve area (AVA) index and valvuloarterial
impedance in females, whereas it was not in males, resulting in significant inter-
action between genders (PInteraction=0.007/0.014 for AVA index/valvuloarterial
impedance, respectively). Similarly, the LVRI also showed a significantly differ-
ent association between male and female subjects with the change in AS sever-
ity parameters (PInteraction=0.033/<0.001/0.029 for AVA index/transaortic mean
pressure gradient/valvuloarterial impedance, respectively).

Conclusion: Males are associated with greater degree of LVH and higher LVRI
compared to females at moderate to severe AS. However, females showed a
more exaggerated LV remodelling response, with increased severity of AS and
hemodynamic loads, than males.

P673 | BEDSIDE
Wilkins’ score as predictor of thromboembolic events in rheumatic
mitral stenosis and normal sinus rhythm

A.E.H. Amin, A.A.F. Farrag, W.A.A. Ammar, W.A.E. Elarousy. Cairo University
Hospitals, Department of Cardiovascular Medicine, Cairo, Egypt

Purpose: Wilkins’ score is a widely used echocardiographic tool in evaluation of
mitral stenosis (MS). It predicts the feasibility of balloon mitral valvuloplasty (BMV)
through grading mitral valve leaflets mobility, thickening, calcification and sub-
valvular involvement. Recent data suggest its utility as a predictor of atrial fibrilla-
tion (AF) in isolated MS. We examined the score as a predictor of left atrial (LA)
thrombus formation and embolization in isolated MS and normal sinus rhythm
(NSR).
Methods: Our study included 79 patients with isolated rheumatic MS in NSR.
Case group (n=36) included patients with history of prior embolic events; while

control group (n=43) included patients without history of embolization. All the
studied population underwent history taking, clinical examination and ECG to rule
out AF and confirm embolic manifestations. All patients underwent both transtho-
racic and transeosophageal echocardiogram. Mitral valve area was measured us-
ing both planimetry and PHT. In addition to Wilkins’ score evaluation, LA volumes
(LAV) were measured using both area-length and prolate-ellipsoid methods. LAV
maximum (end systolic; Vmax), LAV minimum (end diastolic;Vmin) and LAV at
onset of atrial systole (end of P wave on surface ECG;Vp) were measured by
the two methods. We graded the spontaneous echo contrast (SEC) from 0 to 4+
according to its density, presence inside LA or LAA and its persistence through-
out the cardiac cycle. LAA emptying velocity (LAAeV) was recorded using pulsed
wave Doppler (PWD) at LAA mouth and LAA fraction area change (FAC) was
calculated.
Results: 83.7% were females. Both groups were age and gender matched and
had comparable degree of MS. The case group had significantly higher Wilkins’
score than the control group (p=0.002). Wilkins’ score was positively correlated
with SEC grade and the presence of LA thrombus (r=0.374, p=0.001 and r=0.340,
p=0.002 respectively). However, it was negatively correlated with the LAAeV and
the LAA FAC (r=-0.255, p=0.023 and r=-0.232, p=0.04 respectively). ROC anal-
ysis revealed that Wilkins’ score ≥8 had a sensitivity of 58% and a specificity
of 75% for the prediction of thromboembolic events in rheumatic MS and NSR
(AUC=0.681; 95% CI of 0.562-0.8). LAV was not statistically different between
both groups.
Conclusion: The pathological affection of mitral valve; rather than degree of
stenosis or LA enlargement; predicts thromboembolic risk in MS and NSR.
Wilkins’ score may be a predictor of thromboembolic events in rheumatic MS
and NSR. We recommend anticoagulant therapy in patients with MS and NSR if
Wilkins’ score is ≥8.

P674 | BEDSIDE
Focused cardiac ultrasound for rheumatic heart disease screening:
a prospective systematic evaluation of a simplified approach

M. Mirabel1, R. Bacquelin1, M. Tafflet1, C. Robillard2, B. Huon2, K. Narayanan3,
A.A. Hagege4, B. Rouchon2, X. Jouven1, E. Marijon1. 1National Institute of
Health and Medical Research (INSERM home), U970, Paris, France; 2Agence
Sanitaire et Sociale de Nouvelle Calédonie (ASS-NC), Nouméa, New Caledonia;
3Cedars-Sinai Medical Center, Los Angeles, United States of America;
4European Hospital Georges Pompidou, Cardiology, Paris, France

Background: Rheumatic Heart Disease (RHD) remains a major public health
problem in the developing world. While early diagnosis by ultrasound may have
a key role in developing active surveillance, systematic evaluation of simple ap-
proaches in resource poor settings are needed.
Methods: We prospectively compared Focused Cardiac Ultrasound (FCU) to a
reference approach for RHD screening. FCU included (i) the use of a pocket-sized
echocardiography machine, (ii) non-expert staff (two nurses with specific training),
and (iii) a simplified set of echocardiographic criteria. The reference approach
used high-technology portable echocardiography, a standardized echocardio-
graphic examination reviewed by an expert cardiologist according to 2012 World
Heart Federation criteria.
Results: Among the six different echocardiographic criteria first tested in a pre-
liminary phase among 189 selected children, mitral regurgitation jet length ≥2cm
or any aortic regurgitation was considered best suited to be FCU criteria, and
was then prospectively used in school children. Mean scanning time per simpli-
fied echocardiogram was 5.9 min (1.7) and 7.0 min (1.9) for the two nurses, and
6.5 min (2.6) for the standard echocardiography.
Of the 1,217 subjects enrolled (mean 9.6±1 years, 49.6% male), 49 (4%) were
diagnosed with RHD by the reference approach. The sensitivity of FCU for the
detection of any RHD was 83.7% (95% CI 73.3-94.0) and 77.6 (95% CI 65.9-
89.2) according to nurses A and B, respectively. The combined criteria yielded a
specificity of 90.9% (95% CI 89.3-92.6) and 92.0% (95% CI 90.4-93.5) accord-
ing to users (kappa test 0.57). When restricted to definite RHD, the sensitivity
increased to 93.3% (95%CI 80.7-100) and 86.7% (95%CI 69.5-100) according to
users (kappa 0.53).
Conclusions: FCU by non-experts and using pocket-devices appears feasible
and yields acceptable sensitivity and specificity for RHD detection when com-
pared to a state-of-the-art approach. Mass screening for RHD in low-resource
settings could be a viable option.

P675 | BEDSIDE
Does 3D echo impact upon the assessment of aortic valve stenosis
using the continuity equation?

S. Gianstefani1, N. Catibog1, M. Huang1, A. Douiri2, Y. Tayyareci1,
M.J. Monaghan2. 1King’s College Hospital, London, United Kingdom; 2King’s
College London, London, United Kingdom

Purpose: Quantification of true severity of aortic stenosis (AS) can be challeng-
ing; as the continuity equation (CE) relies on many assumptions, including the
circularity of left ventricular outflow tract cross sectional area (LVOT CSA). The
aim of this study was to evaluate the clinical impact of 3D direct measurement of
LVOT CSA, free from geometrical assumptions, on the assessment of the severity
of AS using CE.
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Methods: 50 patients with severe AS admitted for TAVI work up underwent 2D
transthoracic (TTE) and transoesophageal (TEE) echocardiogram and 3D TEE.
2D LVOT diameters were measured respectively in parasternal and mid oe-
sophageal long axis. 3D TEE datasets were analysed and LVOT CSA was mea-
sured using dedicated software. 2D AVAs were calculated using CE. 3D AVAs
were obtained by integrating the 3D LVOT CSA into the CE. AVAs were indexed
by body surface area (BSA). AS was defined severe if AVA <0.6 cm2/m2; critical
if AVA <0.4 cm2/m2.
Results: 28 (56%) patients were male, 35 (70%) had good left ventricular sys-
tolic function. Mean (±SD) BSA was 1.7±0.2 m2. Mean (±SD) AV gradient was
45±16 mmHg. There was a good correlation between AVA by 2D TTE [mean
(±SD)=0.40±0.085 cm2/m2] and 2D TEE[0.40±0.088 cm2/m2] (r=0.85);and be-
tween 2D TTE and 3D TEE[.43±0.11 cm2/m2] (r=0.7). However 2D TTE mea-
surements significantly underestimated LVOT compared to 3D TEE (p=0.007);
equally 2D TEE compared to 3D TEE (p=0.001). The severity of AS was reclas-
sified from severe to moderate using 3D LVOT CSA in 6 patients (12%) and from
critical to severe in 5 (10%). 22% patients were reclassified.

Conclusions: Measuring LVOT CSA by 3D echo results in reclassification of AS
severity in a significant number of patients as 3D avoids the potentially incorrect
geometrical assumption of circularity of the LVOT.

P676 | BEDSIDE
Direct measurement of proximal isovelocity surface area by
single-beat three-dimensional color doppler echocardiography in
mitral regurgitation

D. Viliani, J.A. De Agustin Loeches, H. Mejia, P. Marcos, J.J. Gomez De Diego,
M. Luaces, J.L. Rodrigo, M.A. Garcia-Fernandez, C. Macaya, L. Perez De Isla.
Hospital Clinic San Carlos, Madrid, Spain

Introduction: Two-Dimensional (2D) Proximal Isovelocity Surface Area (PISA)
method has some technical limitations, mainly the geometric assumptions of
PISA shape required to calculate Effective Regurgitant Orifice Area (EROA).
Recently developed single-beat real-time Three-Dimensional (3D) color Doppler
imaging allows direct measurement of PISA without geometric assumptions. Our
aim is to validate this novel method in patients with chronic Mitral Regurgitation
(MR).
Methods: Thirty-three patients were included: 25 (75.7%) had degenerative MR
and 8 (24.2%) functional MR. EROA and Regurgitant Volume (RV) were assessed
by transthoracic 2D and 3D-PISA methods. Quantitative Doppler method and 3D
Transesophageal (TEE) planimetry of EROA were used as reference methods.
Results: Both EROA and RV assessed by 3D-PISA method had better correla-
tion with the reference methods than conventional 2D-PISA (Figure). A consistent
significant underestimation of EROA and RV using the 2D-PISA was observed,
particularly in the assessment of eccentric jets. Based on 3D-TEE planimetry of
EROA 14 patients had severe MR (EROA≥0.4 cm2). Of these 14 patients, 42.8%
(6 of 14) were underestimated as having non severe MR (EROA≤0.4 cm2) by
2D-PISA method. In contrast 3D-PISA method had 92.9% (13 of 14) agreement
with 3D-TEE planimetry in classifying severe MR. Good intra- and interobserver
agreement for 3D-PISA measurements was observed, with an intraclass correla-
tion coefficient of 0.93 and 0.90 respectively.

Figure 1

Conclusions: Direct measurement of PISA without geometric assumptions using
single-beat real-time 3D color Doppler echocardiography is feasible in the clinical
setting. MR quantification using this methodology is more accurate than conven-
tional 2D-PISA method.

P677 | SPOTLIGHT
Assessment of liver stiffness in patients with tricuspid regurgitation:
relationship with disease severity

Y. Chen1, W.K. Seto2, Z. Zhen1, H.F. Tse1, K.H. Yiu1. 1Queen Mary Hospital,
Department of Medicine, Division of Cardiology - The University of Hong
Kong, Hong Kong, Hong Kong SAR, People’s Republic of China; 2Queen Mary
Hospital, Department of Medicine, Hong Kong, Hong Kong SAR, People’s
Republic of China

Objective: Tricuspid regurgitation (TR) is known to be associated with liver cirrho-
sis. However, the pathophysiological effect of TR, right ventricular systolic pres-
sure (RVSP) and the right ventricular (RV) function on the liver remains uncertain.
The aim of this study was to evaluate the association between TR severity and
the stiffness of liver.
Methods: A total of 105 patients with various degrees of (mild to severe) TR sec-
ondary to left heart disease were enrolled. Patients were divided into two groups
based on their TR severity: 40 patients with mild-moderate TR (effective regurgi-
tant orifice [ERO]<0.4cm2) and 65 patients with severe TR (ERO≥0.4cm2). De-
tailed transthoracic echocardiography was performed in all subjects. LV ejection
fraction (LVEF), RVSP and RV systolic function assessed by tricuspid annular
plane systolic excursion (TAPSE) were measured. Fibroscan transient elastogra-
phy was used to estimate the level of liver stiffness and the threshold of significant
fibrosis was defined as 7.5kPa.
Results: There was no significant difference in age, gender and LVEF be-
tween patients with mild-moderate and severe TR. Compared to patients with
mild-moderate TR, patients with severe TR had higher RVSP (50.17±14.48
vs. 41.98±11.93mmHg, p=0.003), lower TAPSE (1.62±0.38 vs. 1.78±0.40cm,
p=0.042), and higher value of liver stiffness (20.83±14.46 vs. 9.14±7.02Kpa,
p<0.001). Liver fibrosis was found in 16 (40%) patients with mild-moderated TR
and 59 (90.8%) patients with severe TR. ERO was significantly correlated with
liver stiffness (B=10.81, 95% confidence interval [CI] 9.32 to 12.31, p<0.001).
In multivariate analysis, adjusting for age, TAPSE, LVEF and RVSP, ERO re-
mained independently predictive of liver fibrosis (B=10.39, 95%CI 8.77 to 12.00,
p<0.001).
Conclusions: Patients with TR have increased liver stiffness measured by fi-
broscan and was related closely with the severity of the TR. ERO remained an
independent predictor of liver fibrosis in these patients after multivariable adjust-
ment.

P678 | BENCH
The echocardiographic and cardiac magnetic resonance grading of left
ventricular dilatation and function is comparable in patients with
severe aortic and mitral regurgitation

O. Bech-Hanssen1, C.L. Polte1, K. Lagerstrand2, Å. Johnsson2, B.M. Fadel3,
S.A. Gao1. 1Sahlgrenska University Hospital, Sahlgrenska Academy, Institute of
Medicine, Gothenburg, Sweden; 2Sahlgrenska University Hospital, Gothenburg,
Sweden; 3King Faisal Specialist Hospital & Research Centre, Riyadh, Saudi
Arabia

Background and aims: Left ventricular (LV) size and ejection fraction (LVEF)
are essential for grading of severity and timing of intervention in patients with
valvular regurgitation. We investigated the agreement between two-dimensional
(2DE), real-time three-dimensional echocardiography (RT3DE) and cardiac mag-
netic resonance (CMR) regarding assessment of LV volumes and LVEF in pa-
tients with mitral (MR) or aortic (AR) regurgitation.
Methods and results: Eighty-five individuals (AR, n=31; MR, n=34; controls,
n=20) underwent prospectively echocardiography and CMR within 4 hours. The
LV end-diastolic (EDV) and end-systolic volumes (ESV) by CMR (short-axis stack)
and RT3DE (voxel counts) were measured with the papillary muscles and trabec-
ulae included in the cavity. Volume by 2DE was measured including the papillary
muscles but excluding the trabeculae. For each patient, the expected EDV were
predicted based on reference values and the Z-score (expected-observed/SD)
was calculated. Volume assessment by 2DE was performed in 96% and by
RT3DE in 71% of the patients and of these had 62% severe LV dilatation (Z-
score>5). Both 2DE and RT3DE significantly underestimated volumes (Figure).
The LVEF was underestimated by RT3DE (mean difference ±SD: -7.8±5.4%,
p<0.0001), but not by 2DE (mean difference ±SD: -0.3±4.4%, p=0.50). The
agreement between 2DE and CMR was good for the categorical grading of LV

Figure 1EDV: 2DE and RT3DE vs CMR.
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dilatation (normal, mild-moderate and severe, weighted kappa=0.77) and LVEF
(<50%, 50-60% and >60%, weighted kappa=0.64).
Conclusions: The grading of severity of LV dilatation and function by 2DE is com-
parable with CMR. Compared with RT3DE, 2DE is more feasible and should still
be considered the echocardiography method of choice in patients with valvular
regurgitation.

PCI COMPLICATIONS IN THE SPOTLIGHT

P680 | BEDSIDE
Residual SYNTAX score and mortality after primary percutaneous
coronary intervention for STEMI

M. Fryer, K. Haladyn, A. Malancioiu, P. Garrahy, R. Lim. Princess Alexandra
Hospital, University of Queensland, Brisbane, Brisbane, Australia

Purpose: The role of the SYNTAX score in guiding treatment decisions in revas-
cularisable stable coronary artery disease is well documented. However, the pre-
dictive function of this score and importantly its residual has not been fully as-
sessed in the setting of primary PCI (PPCI) where controversy remains about the
need for and timing of complete revascularisation. We therefore sought to deter-
mine the prognostic utility of the residual SYNTAX score in PPCI decision-making.
Methods: We reviewed the prospective PPCI database at our high-volume ter-
tiary centre which operates a 24/7 STEMI service and performs 900+ PCI cases
p.a. The residual SYNTAX score was calculated for each patient based on the
residual disease after PPCI. Patients were excluded if they had presented >12
hours after the onset of symptoms, required intubation or cardiopulmonary re-
suscitation before arrival at the hospital, had culprit left main disease or had had
previous CABG. The primary outcome was cardiovascular death at 12 months.
Results: For year 2012, 202 cases met entry criteria and were followed up for
12 months to the end of 2013. All cardiovascular deaths occurred within 30 days.
Overall, the median SYNTAX score was 12 and the median residual SYNTAX
score was 2. Compared with survivors, the SYNTAX score in those who died was
higher (22.5 vs 11.5, P=0.0225), as was the residual SYNTAX score (12.0 vs 1.0,
P=0.0016). The degree of revascularisation was similar (9.25 vs 9.0, P=0.9988).
There was also no difference in SYNTAX score between those who died and
those with severe LV dysfunction (22.5 vs 20.5, P=0.5793). In contrast, the resid-
ual SYNTAX score was higher in those who died (12.0 vs 2.0, P=0.0067).
Conclusions: The residual SYNTAX score appears to be a simple tool that can
help identify patients more likely to suffer cardiovascular death by 12 months in-
deed 30 days after PPCI. It may therefore be useful as a guide to whether and
when more revascularisation is desirable. Whether such a reduction in residual
SYNTAX score improves mortality deserves further investigation.

P681 | BEDSIDE
Clinical usefulness of the SYNTAX score for predicting outcomes after
coronary intervention for chronic total occlusion

R. Iijima, Y. Nagashima, M. Nakamura, K. Sugi. Toho Medical Center Ohashi
Hospital, Tokyo, Japan

Background: Chronic total occlusion (CTO) lesions remain a challenging issue.
When dealing with complex CTOs in patients undergoing percutaneous coronary
intervention (PCI), it is important to evaluate not only the CTO lesion itself but
also atherosclerotic lesions of the whole coronary artery tree. The utility of the
SYNTAX score in patients having CTO undergoing PCI is unclear.
Methods: This retrospective study included 304 consecutive patients with CTO
lesions who underwent PCI. Primary endpoints were procedural failure and major
adverse cardiac events (MACE) within 30 days. The SYNTAX and J-CTO scores
were assessed before the procedures, and patients were divided into 2 groups
according to SYNTAX criteria: high (>22; n=158) and low (≤22; n=146).
Results: Procedural success was obtained in 252 patients (82.9%). Patients with
a high SYNTAX score had significantly lower procedural success than those with
a low SYNTAX score (74.7% versus 91.8%, p<0.0001). There were 13 MACE
(8.2%) in patients with high SYNTAX scores and 2 MACE (1.4%) in those with
low scores. Both the SYNTAX and J-CTO scores had odds ratios of 1.39 (95%CI,
1.05–1.83) and 3.31 (95%CI, 1.16–9.47) for procedural failure. Higher SYNTAX
scores were also an independent predictor of 30-day MACE after PCI (Odds ratio
1.65, 95%Cl 1.56–2.28), though the J-CTO score failed to predict the develop-
ment of MACE.
Conclusion: The SYNTAX score appeared predictive of procedural failure in pa-

tients undergoing CTO-PCI, to a similar degree as with the established J-CTO
score. Furthermore, we observed that high SYNTAX scores were strongly asso-
ciated with an increased risk of 30-day MACE. The SYNTAX score is useful for
clinical decision making in patients with complex CTO to minimize PCI-related
procedural complications and thrombotic events.

P682 | BEDSIDE
Incidence, predictors and clinical implications of peri-procedural
myocardial infarction according to the 2007 and 2012 universal
definitions

Y.H. Jeong, Y. Park, J.S. Koh, J.R. Park, S.J. Hwang, C.H. Kwak, J.Y. Hwang.
Gyeongsang National University Hospital, Jinju, Korea, Republic of

Background: Because high-sensitivity troponin (Tn) assays are too sensitive to
detect peri-procedural MI (PMI) and its influence on clinical outcomes is question-
able, this issue has led to adapt a more strict 2012 definition. We perfomed this
study to evaluate incidence, predictors and prognostic implication of the 2012 3rd
universal definition.
Methods: PCI-treated patients (n=539) with currently available laboratory and
hemostatic measurements (CBC, lipid profile, chemical battery, BNP, light trans-
mittance aggregometry, VerifyNow P2Y12 assay and fibrinogen) were prospec-
tively enrolled. The 2012 definition includes elevation of cTnI values (>5x 99th
Percentile URL) with accompanying clinical evidences (symptom, EKG change,
and angiographic or imaging findings).
Results: The 2007 defined PMI was observed in 12.8% and 37.8% based on
CK-MB and cTnI criteria (>3 x 99th percentile), respectively. Based on 2012 3rd
definition, PMI occurred in only 10.4% of patients. In multivariate analysis, the
determinants of PMI were different according to the PMI definitions. Total stent
length was only consistently associated with PMI based on all definitions. MACE
occurred in 25 patients (5.0%) during follow-up, and median time to event was 9
months (IQR, 4-16). Compared with patients without PMI, MACE occurrence was
higher in those with PMI (CK-MB >3 x URL) or the 2012 PMI definition (Fig.), not
in PMI (cTnI >3 x URL).

Relationship between PMI and Outcomes

Conclusions: Incidence and predictors of PMI are widely different according to
the applied definitions.This is the first study to demonstrate the prognostic impli-
cation of the 2012 PMI definition in PCI-treated patients.

P683 | BEDSIDE
Multi-vessel intervention increased the risk of periprocedural
myocardial injury in stable coronary artery disease patients

Z.W. Chen, J.Y. Qian, H.B. Yang, J.Y. Ma, L. Ge, J.B. Ge. Zhongshan Hospital of
Fudan University, Department of Cardiology, Shanghai, China, People’s Republic
of

Background: Troponin T elevation after elective coronary intervention, which in-
dicates the occurrence of periprocedural myocardial injury (PMI), is significantly
associated with cardiac prognosis. Multi-vessel intervention at one time is com-
mon in coronary artery disease (CAD) patients. However, it is unclear about the
association between multi-vessel intervention and incidence of PMI.
Objective: Our study was designed to clarify whether multi-vessel intervention in
stable CAD increased the risk of PMI after elective coronary intervention.
Methods: From October 2011 to June 2012, stable CAD patients admitted for
elective coronary intervention were included in our study. Cardiac troponin T mea-
surement was obtained before PCI and 24 hours after coronary intervention. The
main outcome is PMI, defined as troponin T after coronary intervention was at
least one value above the 99th percentile upper reference limit (URL). Univariate
and multivariate analysis were applied to analyze the risk factor of PMI, especially
the characteristics of coronary angiography and coronary intervention.
Results: A total of 551 stable CAD patients with an average age of 64.2±9.3
were enrolled. The incidence of PMI was 39.0% in our study. Compared with non-
PMI patients, PMI patients had higher proportion of multi-vessel treatment (30.6%
vs. 10.4%, P<0.01) and higher average number of diseased vessels (2.2±0.8
vs. 1.7±0.8, P<0.01), diseased lesions (3.6±2.0 vs. 2.5±1.6, P<0.01) and im-
planted stents (1.8±0.8 vs. 1.4±0.6, P<0.01). As concern to lesion characteris-
tics, long lesion, unstable lesion and tortuosity were significantly common in PMI
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patients. After adjusted by age, diabetes, severity of CAD (Gensini score), stent
number and stent length, multi-vessel treatment still increased the risk of PMI
significantly in stable CAD patients.
Conclusions: Multi-vessel treatment is one independent risk factor of PMI in sta-
ble CAD patients. Staging coronary intervention might improve cardiac prognosis
by decreasing the incidence of PMI.

P684 | SPOTLIGHT
Do current bleeding scores predict outcome in contemporary PCI?

S. Khan, R. Morley, J. Carter, J. Hall, D. Muir, A. Sutton, N. Swanson, R. Wright,
M. De Belder, P. Blowers. James Cook University Hospital, Middlesbrough,
United Kingdom

Early invasive intervention and new anti-thrombotic therapies have reduced mor-
tality and recurrent ischemia in patients with acute coronary syndrome (ACS)
at the expense of higher bleeding events. We compared the predictive value of
bleeding scores in a population treated predominantly from a radial approach.
Methods and result: We conducted a single centre, prospective, observational
study enrolling 1567 consecutive patients with ACS and stable angina undergoing
PCI from September 2011 to July 2012 at our hospital. The study cohort was:
predominantly male, median age of 64 years (range 35-95), vast majority treated
with dual anti-platelet therapy and heparin during PCI. 61% were treated with
glycoprotein inhibitor and none with bivalirudin. NSTEMI patients were treated
upstream with fondaparinux or enoxaparin. 89% had PCI via the radial route. We
evaluated the performance of Mehran and CRUSADE bleeding scores (BS) in
predicting their own major bleeding events and TIMI major bleeding episodes.
Calibration (Hosmer–Lemeshow test, HL) and discrimination (c-statistic) for the
two BS were compared. Cumulative funnel plots were used to compare the pre-
dictive accuracy of these scores against observed bleeding outcomes. The cali-
bration for the Mehran and CRUSADE for the total PCI population scores was fair
(c statistic Mehran c=0.66, p=0.02; CRUSADE c=0.61, p=0.63). The occurrence
of in-hospital major bleeding was 2.7%. The cumulative plots showed that the
overall observed bleeding rate was less than predicted (4.7% by Mehran, 6.9%
by CRUSADE).

CRUSADE funnel plot.

Conclusion: The Mehran and CRUSADE BS are useful but they over-predict the
risk of bleeding in our population despite relatively high use of GPIs. Potentially
this is explained by dominant use of radial access for PCI.

P685 | BEDSIDE
Development and validation of a scoring system to predict the risk of
stent thrombosis

N. Malik, A. Banning, A.H. Gershlick. University Hospitals of Leicester NHS
Trust, Leicester, United Kingdom

Purpose: Coronary stent thrombosis (ST) is a rare but potentially lethal complica-
tion of PCI. Previous studies have identified various patient, lesion and procedure-
related risk factors, but there are currently no risk scoring tools in clinical use. In
this study, we aimed to develop a scoring system to predict the risk of ST at dif-
ferent time points following PCI.
Methods and results: Risk factors for ST and their associated odds ratios (ORs)
were identified from a meta-analysis based on a systematic literature review, and
from a panel of experts (Delphi-RAND method). The results were combined using
Bayesian methodology to calculate risk scores for acute, early, late and very late
ST. Risk scores were validated using patient level data from the TRITON-TIMI 38
study.
In total, 20 (9 patient-, 3 lesion- and 8 PCI procedure-related) risk factors were
found to significantly influence the risk of developing ST. The following factors
were found to be significant for the acute, early and late time points: diabetes
mellitus, acute OR=1.64 (1.11-2.32), early OR=1.69 (1.29-2.18), late OR=1.53
(1.08-2.10); bifurcation stenting with two stents, acute OR=1.84 (1.20–2.70), early
OR=1.76 (1.08-2.71), late OR=1.57 (1.00-2.34); incomplete stent expansion,
acute OR=1.63 (1.08-2.38), early OR=1.73 (1.14-2.55), late OR=1.91 (1.19-2.94);
undersized stent relative to vessel, acute OR=1.74 (1.03-2.75), early OR=2.00
(1.24-3.07), late OR=1.91 (1.17-2.96) and use of a covered stent, acute OR=2.08
(1.22-3.30), early OR=2.03 (0.20-3.20), late OR=2.03 (1.28-3.05). Incomplete du-
ration of anti-platelet therapy was noted to be a highly significant risk factor for
early and late ST, early OR=3.49 (2.17-5.30), late OR= 3.44 (2.09-5.36).

For very late ST, no meta-analysis was performed, as there was significant hetero-
geneity between studies. The Delphi-RAND process identified only 3 risk factors
that were significant predictors of very late ST: diabetes mellitus, malignancy and
thrombus at follow-up angiography. Therefore, no risk score was developed for
this time point.
When the final risk scores were applied to the patient cohort in the TRITON-TIMI
38 study, increasing scores were associated with an increasing risk of ST.
Conclusions: In conclusion, published data were combined with expert opinion
to produce a weighted scoring system to predict the risk of acute, early and late
ST following PCI. This will be assessed prospectively in clinical practice. Use of
such a tool will be invaluable in combination with established bleeding risk scores
to tailor the potency and duration of antiplatelet therapy in patients undergoing
PCI.

P686 | BEDSIDE
IntraVascular UltraSound predictors of side branch occlusion in
coronary bifurcation lesions after single stent crossover technique

N. Sakamoto, T. Yamaki, H. Kunii, K. Nakazato, Y. Takeishi. Fukushima Medical
University, Fukushima, Japan

Background: In percutaneous coronary intervention (PCI), bifurcation stenting
remains technically challenging and is a major problem of lower procedural suc-
cess rates. Although a single-stent crossover technique is the most common
approach to treating bifurcation lesions, the mechanism and predictors of side
branch (SB) occlusions using this technique are unclear. The aims of this study
are to assess the mechanisms and predictors of SB occlusions by intravascular
ultrasound (IVUS) in bifurcation lesions after single stent-cross over technique.
Methods: For a total of 332 bifurcation lesions were enrolled. We excluded the
left main lesions and SB which had a Thrombolysis in Myocardial Infarction (TIMI)
flow of ≤2 by pre-PCI, resulting 272 lesions enrolled in this study. All of patients
were performed pre-PCI IVUS examination in major branch (MB). SB was defined
which ostium diameter had more than 1.5 mm at the junction site measured by
IVUS and SB occlusion was defined as TIMI flow of ≤2 by post stenting. We
divided SB into two groups, occluded and non-occluded groups.
Results: There were 50 SB occlusions (18.4%) in this study. The rate of SB
occlusion was similar between acute coronary syndrome and stable angina pec-
toris (24.6% vs. 16.1%, p=0.14). There were no significant differences between
the two groups with regard to the clinical characteristics including coronary risk
factors and PCI procedure including target vessel, stent size and length. In IVUS
examinations, the MB plaque thickness of both sides of SB in junction was sig-
nificantly higher in occluded group. Although the SB total diameter was similar
between the two groups, the SB internal (media-media) diameter was significant
lower in occluded group, indicating occluded group had a lot of plaque in SB os-
tium. Multivariate logistic regression analysis revealed that independent factors
were minimum plaque thickness of MB in junction and SB diameter ratio (SB total
diameter/SB internal diameter). The best cut-off value of minimum plaque thick-
ness was 0.9 mm from receiver operating curve (ROC), and the value of ≥0.9
mm had 71% of sensitivity and 89% of specificity to detect SB occlusion after SB
crossover stent (area under ROC = 0.867). Besides, the best cut-off value of SB
diameter ratio was 1.5 from ROC, and the value of ≥1.5 had 85% of sensitivity
and 66% of specificity to detect SB occlusion after SB crossover stent (area under
ROC = 0.842).
Conclusions: Our study suggested plaque thickness of MB in junction and SB
plaque volume are predictors of SB occlusion for bifurcation lesion after single
stent crossover technique.

P687 | BEDSIDE
Use of transradial access for PCI in clinical practice: results from the
ALKK-PCI registry

J. Karcher1, R. Zahn1, M. Hochadel2, D. Andresen3, B. Lauer4, H. Mudra5,
A. Elsaesser6, S. Behrens3, U. Zeymer7. 1Heart Center Ludwigshafen,
Department of Cardiology, Ludwigshafen am Rhein, Germany; 2Heart Attack
Research Center at the University of Heidelberg, Ludwigshafen am Rhein,
Germany; 3Vivantes Clinics for Health, Berlin, Germany; 4Central Hospital
Bad Berka, Bad Berka, Germany; 5Municipal Hospital of Munich, Munich,
Germany; 6Oldenburg Hospital, Department of Cardiology, Oldenburg, Germany;
7Herzzentrum Ludwigshafen, Institut f. Herzinfarktforschung Ludwigshafen an
der Univ. Heidelberg, Ludwigshafen am Rhein, Germany

Background: European guidelines recommend the use of transradial access in
patients undergoing percutaneous coronary interventions (PCI), especially in pa-
tients with acute coronary syndrome (ACS). We examined the use of transradial
access dependent on the indication for PCI from 2008-2012 in clinical practice in
our country.
Methods and results: From 2008-2012 in 41 hospitals more than 13000 PCIs
in stable coronary artery disease, more than 9000 PCIs in patients with Non-
ST-elevation acute coronary syndrome (NSTE-ACS) and more than 5000 PCIs
in patients with ST-elevation myocardial infarction (STEMI) have been performed
per year.
The time course of the use of radial access is shown in Table 1.
The clinical events are given in Table 2.
Conclusion: Radial access is only used in 20% of patients, more often in sta-
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Table 1

2008 2009 2010 2011 2012 p for trend

Stable angina 17.3% 21.2% 22.5% 24.2% 24.1% <0.001
NSTE-ACS 12.9% 13.4% 13.5% 14.8% 16.5% <0.001
STEMI 12.9% 11.9% 11.6% 12.9% 15.1% <0.001

Table 2

Radial access Femoral access p-value

Stable angina
MACCE 0.5% 0.7% 0.003
Bleeding 0.2% 2.0% <0.001

NSTE ACS
MACCE 1.3% 3.1% <0.001
Bleeding 0.7% 2.6% <0.001

STEMI
MACCE 3.1% 7.5% <0.001
Bleeding 0.6% 2.3% <0.001

MACCE, death, myocardial infarction, stroke and bleeding.

ble disease than in ACS. Radial approach is associated with fewer bleeding and
ischemic complications in clinical practice, supporting the results of randomized
clinical trials.

P688 | BEDSIDE
Validation of a new risk score to predict contrast-induced nephropathy
after percutaneous coronary intervention

D. Tziakas1, G. Chalikias1, A. Altun2, E. Yetkin3, G. Stankovic4, X. Garcia-Moll5,
V. Voudris6, J.C. Kaski7, S. Konstantinides1. 1Democritus University of
Thrace, Medical School, Dept. of Cardiology, Alexandroupolis, Greece; 2Trakya
University, Medical School, Cardiology Dept., Edirne, Turkey; 3Middle East
Hospital, Cardiology Dept., Mersin, Turkey; 4University of Belgrade, Medical
Faculty, Cardiology Dept., Belgrade, Serbia; 5Hospital de la Santa Creu i Sant
Pau, Cardiology Dept., Barcelona, Spain; 6Onassis Cardiac Surgery Center, 2nd
Dept. of Interventional Cardiology, Athens, Greece; 7St George’s University of
London, Cardiovascular Sciences Research Centre, London, United Kingdom

Purpose: Contrast-induced nephropathy (CIN) is a frequent, potentially lethal
complication of perctunaeous coronary interventions (PCI). We prospectively vali-
dated the diagnostic performance of a simple CIN risk score in a large multi-center
international cohort of patients undergoing PCI.
Methods: 2,882 consecutive patients treated with elective or urgent PCI were
enrolled. A simple CIN risk score was calculated for all patients by allocating
points according to a pre-specified scale (pre-existing renal disease, 2; metformin
use, 2; previous PCI, 1; peripheral arterial disease, 2; injected volume of contrast-
medium ≥300 mL, 1). CIN was defined as an increase, compared to baseline, of
serum creatinine by ≥25%, or by ≥0.5 mg/dL, 48 hours after PCI.
Results: CIN occurred in 15.7% of the study population. The predictive accuracy
of the CIN risk score was good (c-statistic, 0.741; 95% CI, 0.713-0.769). ROC
analysis identified a score of ≥3 as having the best diagnostic accuracy. Exam-
ination of the performance of the proposed risk score using different definitions
of CIN yielded a robust predictive ability. The score exhibited good discrimination
(AUC ≥0.700) across all pre-defined subgroups of the study population. Com-
pared to two previously published risk scores for CIN, our score demonstrated
higher discriminative ability and resulted in a net reclassification improvement
and an integrated discrimination improvement (P<0.001).
Conclusion: The new risk score can easily be applied in the setting of urgent or
elective PCI, allows for robust risk assessment and offers the potential to improve
the peri-interventional management of patients at risk for CIN.

P689 | BEDSIDE
Difference in the frequency of procedural complications related to
percutaneous coronary intervention of chronic total occlusions
between via retrograde approach vs. via antegrade approach

H. Sato, M. Kimura, T. Teramoto, M. Habara, K. Nasu, Y. Kinoshita, M. Terashima,
E. Tsuchikane, T. Matsubara, T. Suzuki. Toyohashi Heart Center, Cardiology,
Toyohashi, Japan

Background: Despite recent high success rates owing to the development of new
strategies such as the retrograde approach, the procedural complications and
their management related percutaneous coronary intervention (PCI) of chronic
total occlusions (CTOs) have not been fully evaluated.
Methods: The aim of this study was to investigate in-hospital outcomes and com-
pare the frequency of the complications between via the retrograde approach vs.
via antegrade approach. The complications included major adverse cardiac and
cerebrovascular events (MACCE) (defined as death, myocardial infarction [MI],
emergent coronary bypass surgery, repeat PCI, or stroke), bleeding of clinical
significance, and he procedural complications such as acute or sub-acute occlu-
sion, distal embolization, coronary dissection, and coronary perforation.
Results: Of 1,014 CTOs in 943 patients who underwent PCI between 2005 and
2010, 278 CTOs (27.6%) were attempted using the retrograde approach. The
overall procedural success rate was 92.4% (937/1014). The complication was
the second reason for suspended CTO procedure (7.8%; 6/77). No significant
difference was observed in the frequency of the complications between antegrade

approach and retrograde approach except the frequency of coronary perforation
that was higher in the patients treated with retrograde approach. (Table)
Conclusions: Although the higher rate of coronary perforation in the patients
treated with retrograde approach, all cases were solved with optimal treatments in
the cath-lab and in-hospital MACCE was acceptable. Retrograde approach could
be the one of the option for the failed case with antegrade approach.

P690 | BEDSIDE
Incidence and clinical significance of ischemic stroke following
cardiac catheterization

H. Goda1, K. Inui1, S. Nakamura1, Y. Kubota1, K. Murai1, K. Kato1, S. Okubo2,
H. Takano1, Y. Katayama2, W. Shimizu1. 1Nippon Medical School, Department
of Cardiovascular Medicine, Tokyo, Japan; 2Nippon Medical School, Department
of Neurology, Tokyo, Japan

Background: Ischemic stroke is one of the most undesirable complications for
patients receiving cardiac catheterization. The aim of the present study was to in-
vestigate the incidence, risk factors, and neurological outcome of ischemic stroke
following cardiac catheterization.
Methods: A total of 2848 procedures of cardiac catheterization (69.1±11.1 years
old, 2125 males) were performed from January 2011 to December 2013 in our
hospital. The patients were divided into 3 groups according to the types of proce-
dure; diagnostic coronary angiography (CAG group, n=1627), CAG plus internal
thoracic arteriography before or after coronary artery bypass graft surgery (ITA
group, n=301) and percutaneous coronary intervention (PCI group, n=920). We
compared the incidence of ischemic stroke among the 3 groups and determined
the factors influencing on the occurrence of stroke. We also assessed neurolog-
ical outcome after the onset of stroke using National Institutes of Health Stroke
Scale (NIHSS) score and modified Rankin Scale (mRS).
Results: Thirteen patients (0.46%) developed ischemic stroke requiring stroke
unit care. The incidence was significantly higher in ITA group (1.66%) compared
to CAG group (0.25%) or PCI group (0.43%) (p=0.006 or p=0.034, respectively).
Among possible factors contributing to the occurrence of stroke, age ≥75 (OR =
3.86, 95% CI [1.22-14.56], P=0.02) and additional internal thoracic arteriography
(OR = 5.63, 95% CI [1.64-17.70], P=0.007) were found to be the independent
risk factors by multiple logistic regression analysis. Initial NIHSS score imme-
diately after the onset was 6.9±9.6 and the score was improved to 3.1±8.5 at
discharge. Five patients obtained complete recovery (mRS = 0), whereas neu-
rological deficits remained in 7 patients (mRS = 2.7±1.7) and 1 patient died in
hospital (mRS = 6).
Conclusions: Ischemic stroke is a rare complication but is associated with signif-
icant mortality and morbidity following cardiac catheterization. The independent
risk factors for this cerebrovascular event were found to be age≥75 and additional
internal thoracic arteriography for bypass grafts angiography.

STRATEGIES TO PREVENT PCI COMPLICATIONS

P692 | BEDSIDE
Remote ischemic preconditioning reduces peri-procedural myocardial
injury in elective percutaneous coronary intervention: a meta-analysis

T. Zografos, G.D. Katritsis, D.G. Katritsis. Euroclinic of Athens, Athens, Greece

Over one third of elective percutaneous coronary intervention (PCI) procedures
are complicated by peri-procedural myocardial injury (PMI), detected by elevated
biomarkers of myocardial necrosis. One approach to reducing PMI is by utilizing
an intrinsic mechanism of cardioprotection termed remote ischemic precondition-
ing (RIPC). Since several studies have investigated the effects of RIPC before
elective PCI with contradictory results, we conducted a meta-analysis of available
data to determine whether RIPC before elective PCI reduces PMI.
Medline, EMBASE, Scopus, and Cochrane databases were searched indepen-
dently by two investigators using the following terms: “remote ischemic precondi-
tioning”, “remote preconditioning”, and “percutaneous coronary intervention”. Eli-
gible trials were those in which patients undergoing PCI were randomly assigned
to receive either RIPC, or no RIPC. Primary outcome to be assessed was PMI,
detected by troponin elevation at 16 or 24 hours post-PCI.
After the exclusion of non-relevant studies, reviews and duplicates, 8 studies were
finally included in the meta-analysis, with a total number of 1066 enrolled patients,
comprising 538 patients in the RIPC group and 528 patients in the control group.
According to our analysis, RIPC reduced the incidence of PMI, which occurred in
217 (40.3%) patients in the RIPC group and in 271 (51.3%) patients in the control
group (OR 0.57 [95% CI: 0.36, 0.90]; test for overall effect: Z= 2.43 [P<0.02]).
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In conclusion, the pooled analysis of all available studies suggests that RIPC
before elective PCI is effective in reducing PMI. Even though, this may not be
equivalent to reduction of major adverse cardiovascular events, RIPC is simple to
apply, non-invasive, and virtually cost-free, and could be incorporated into clinical
practice.

P693 | BENCH
Dynamic simultaneous hemodialysis for prevention of
contrast-induced nephropathy during catheterization

O. Osamu, T. Itoh, Y. Suzuki, A. Murata, S. Murase, T. Yamaguchi, T. Matsubara.
Nagoya Heart Center, Nagoya, Japan

Objectives: The goal of the study was to examine the utility of prophylactic
hemodialysis for prevention of contrast-induced nephropathy (CIN) in patients un-
dergoing catheter angiography.
Background: CIN is a significant contributor to morbidity and mortality in pa-
tients undergoing catheter angiography. Several interventions have been used
to prevent CIN, but there is currently insufficient evidence to support the use of
prophylactic hemodialysis for this purpose.
Methods: The subjects were 103 patients with chronic renal impairment (mean
serum creatinine concentration 1.79±0.72 mg/dl) who received prophylactic dy-
namic hemodialysis during diagnostic and interventional catheterization. In the
hemodialysis procedure, blood was driven from the right atrium through a 7Fr
introducer and returned to the saphenous vein after passing through an extracor-
poreal circuit. Serum creatinine was measured to evaluate renal function before
and after the procedure.
Results: CIN developed in 6 (6%) patients who underwent percutaneus coro-
nary intervention, including 4 (4%) urgent cases. Elective catheterization was
performed in 87 cases and 2 (2%) of these patients developed CIN. No com-
plications related to hemodialysis were observed.
Conclusions: In patients with reduced renal function, simultaneous hemodialy-
sis during catheter angiography appears to be a safe and effective strategy for
prevention of CIN.

P694 | BEDSIDE
What stent diameter should we select in order to prevent from stent
edge dissection in OCT-guide?

H. Shibata, Y. Kijima, T. Masano, R. Nagoshi, A. Kozuki, K. Imamura,
Y. Tsukiyama, K. Yanaka, S. Nakano, J. Shite. Osaka Saiseikai Nakatsu Hospital,
Department of Cardiology, Osaka, Japan

Background: To get better clinical outcome, biggest stent diameter without caus-
ing edge dissection should be selected. Optical coherence tomography (OCT)
can show the lumen diameter of stent landing zone precisely and also show stent
edge dissection clearly. We investigated the stent edge lesion in relation to stent
diameter using OCT.
Method: From July 2012 to August 2013, we investigated 384 stent edge lesions
without calcification treated with single 2nd generation drug-eluting stent (DES)
under OCT guidance. Before and after deployment of DES with stent delivery
balloon by 2 or 3 times inflations, diameter and area ratios of stent edge to refer-
ence lumen were analyzed by OCT. We compared these between edge dissection
group and no-dissection group.
Result: The overall incidence of edge dissection was 23 lesions (6.0%). Com-
pared with no-dissection group, ratio of stent edge to reference lumen diame-
ter (1.24 vs. 1.12, p<0.001) and area (1.56 vs 1.26, p<0.001) were significantly
larger in edge dissection group. Most of reference tissue character in edge dissec-
tion group was eccentricity (N=16 (69.6%)) and lipid rich plaque (N=15 (65.2%)).
Conclusion: We should select optimal stent diameter by up to quarter size-up to
reference diameter in order to prevent from stent edge dissection.

P695 | BEDSIDE
Neutrophil gelatinase associated lipocalin (ngal), measured by a
bedside assay, in the early detection of contrast-induced acute kidney
injury in patients undergoing coronary stenting

A. Nusca, F. Lassandro Pepe, M. Miglionico, C.M. Campanale, C. Proscia,
M. Carassiti, G. Di Sciascio. University Campus Bio-Medico of Rome, Rome,
Italy

Purpose: Contrast-induced Acute Kidney Injury (CI-AKI) is associated with high
mortality and morbidity. It implies a damage but not necessarily a reduction in
the overall renal filtration rate detected by serum creatinine (SCr); moreover SCr
increases when the loss of greater than 50% of kidney function occurs. Thus,
there is the urgency of more sensitive biomarkers to identify kidney damage. Neu-
trophil Gelatinase-Associated Lipocalin (NGAL) is the most promising biomarker,
because rapidly accumulated in urine and plasma after nephrotoxic and ischemic
insults. The aim of our study was to evaluate the diagnostic accuracy of a “bed-
side” NGAL assay, compared to the standard SCr, in the early detection of CI-AKI
in patients undergoing percutaneous coronary intervention (PCI).
Methods: 97 consecutive patients undergoing PCI were enrolled. Exclusion cri-
teria were: GFR <60 ml/min, left ventricular dysfunction, ST-elevation myocardial
infarction, thrombocytopenia (<70 × 109/L), sepsis, severe pulmonary disease,

neoplasm. In all patients, blood samples were drawn before and 6-hours after PCI
in order to detect NGAL levels by a bedside test. SCr was measured before and
24-48 hours after procedure and its clearance (ClCr) estimated by Cockroft and
Gault formula. CI-AKI was defined as SCr increase ≥0.3 mg/dl within 48 hours
from contrast administration. All patients were treated with saline hydration at 1
ml/kg/min.
Results: We found a significant correlation between pre-PCI NGAL and SCr
(r=0.446, p<0.001) and ClCr (r=-0.405, p<0.001) at the baseline. A further cor-
relation was found between 6-hours NGAL and both post-PCI SCr (r=0.339,
p=0.004) and ClCr (r=-0.303, p=0.010). In the overall population, median post-
PCI SCr increase (�SCr) was 0.24 mg/dL; thus, in patients with �SCr exceeding
0.24 mg/dl (47%), a significant NGAL elevation (�NGAL, 6.6±34.7 vs -11.2±40.5
ng/mL, p=0.049) and higher 6-hours NGAL values (107.6±49.1 vs 86.9±41.2
ng/mL, p=0.056) were observed. The ROC curve showed that 6-hours NGAL sig-
nificantly discriminates between patients with and without�SCr>0.24 mg/dl, with
an area under the curve of 0.645 (p=0.034), identifying 96 ng/mL as the optimal
cut-off to predict renal injury, with a sensitivity of 53% and a specificity of 74%.
Conclusion: This study confirmed the effectiveness of NGAL, detected by a be-
side assay, in the early diagnosis of CI-AKI. This marker may play a crucial role
especially in the identification of such patients who develop kidney injury regard-
less of significant increase in post-procedural SCr.

P696 | BEDSIDE
Impact on prognosis of periprocedural myocardial infarction after
percutaneous coronary intervention

S. Gili, F. D’ascenzo, C. Moretti, P. Omede, F. Giordana, F. Ballocca, I. Vilardi,
G. Biondi Zoccai, I. Sheiban, F. Gaita. Hospital Molinette of the University
Hospital S. Giovanni Battista, Division of Cardiology, Turin, Italy

Purpose: Different definitions of periprocedural myocardial infarction (MI) after
Percutaneous Coronary Intervention (PCI) have been provided, but their impact
on prognosis remains to be determined.
Methods: All consecutive patients undergoing PCI in Our Institution from 2009
to 2011 were enrolled. Procedural data were revised to adjudicate diagnosis of
periprocedural myocardial infarction according to CK-MB increase (>3 x URL
and>5 x URL), to troponin increase (>3 x 99th percentile URL and >5 x 99th
percentile URL) and to recent ESC and SCAI definitions. MACE (Major Adverse
Cardiovascular events) was the primary end point, while its single components
(death, myocardial infarction and target vessel revascularization) the secondary
ones.
Results: 712 patients were enrolled: after 771 days, 115 (16.7%) patients ex-
perienced MACE 190 patients were diagnosed a periprocedural MI defined as
elevation of troponin >5x99th percentile URL. When adjudicating ESC definition
on these patients, 46 were excluded and 1.4% of them experienced a MACE and
0.3% died, while among 144 with periprocedural MI, 2.9% reported a MACE and
1.3% died. After appraisal of SCAI definition, 176 patients were excluded, 3.8%
of them with a MACE and 1.4% died, and for those with periprocedural MI, 0.5%
experienced a MACE and 0.1% died. Similar low performance was appraised
after reclassification of patients from more than 3 of upper limit of CK-MB and
of troponin. At multivariate analysis, none of these definitions related to adverse
events.
Conclusions: Periprocedural MI represents a frequent complication for patients
undergoing PCI. Al present definitions share a still not satisfactory discrimination
between patients with and without adverse events at follow up, stressing the need
for more accurate definitions.

P697 | BEDSIDE
Pretreatment with ivabradine reduces periprocedural myocardial injury
and infarction in stable ischemic patients undergoing coronary
intervention

F. Naji, V. Kanic. University Clinical Centre, Maribor, Slovenia

Purpose: Peri-procedural myocardial infarction (MI) in patients with stable angina
undergoing percutaneous coronary intervention (PCI) is associated with long
term survival. Ivabradine is an established anti-ishemic drug that reduces heart
rate (HR) and subsequently alleviates symptoms of angina. There is no data
that heart rate reduction reduces peri-procedural myocardial injury. In this study
we sought to determine whether HR reduction via ivabradine attenuates peri-
procedural myocardial injury.
Methods: 78 patients with stable angina and resting heart rate above 70 beats
per minute (bpm) were randomly assigned to ivabradine 5 mg twice daily or no
treatment. Patients were included 1 month before scheduled intervention. After
admission troponin I levels were measured before the procedure and after 24
hours. We also collected data of any change in symptoms in both groups. MI was
defined as an elevation of troponin I >3x upper limit of normal (ULN).
Results: Patients treated with ivabradine had more hypertension; otherwise there
were no significant differences between both groups. We noticed significant re-
duction of heart rate and angina episodes per week in the ivabradine group
(62.3±7.1 bpm vs. 79±10.3 bpm; P<0.05 and 0.5±1.5 vs. 2.4±2.1; P<0.05).
The mean troponin I levels after the procedure were significantly lower in the
ivabradine group compared to the control group (0.12±0.3 ng/mL vs. 0.5±0.9
ng/mL). The incidence of cardiac troponin I elevation >3× ULN was 18.4% in the
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Baseline and procedural parameters

Ivabradine group (N=38) Control group (N=39) P value

Hypertension 34 (89%) 27 (67%) 0.03
Diabetes 11 (29%) 11 (27%) 1.0
Antiagregation therapy 33 (87%) 30 (75%) 0.2
Beta-blockers 25 (66%) 22 (55%) 0.4
Statins 21 (55%) 26 (65%) 0.5
Number of lesions per patient 1.2±1.3 1.1±1.0 0.8
PCIs per patient 0.4±0.5 0.5±0.5 0.3

ivabradine group and 50% in the control group (odds ratio 0.23; 95% confidence
interval 0.08 to 0.63; P 0.00).
Conclusions: Heart rate reduction achieved by ivabradine reduces peri-
procedural myocardial injury and MI in patients undergoing elective PCI.

P698 | BEDSIDE
What is the optimal treatment for symptomatic patients with isolated
coronary myocardial bridge? a systematic review and meta-regression
including 831 patients from 15 studies

E. Cerrato1, F. D’ascenzo1, U. Barbero1, G. Biondi-Zoccai2, P. Omede’1,
M. Imazio3, M. Giammaria3, R. Rubinshtein4, C. Moretti1, F. Gaita1.
1University of Turin, Turin, Italy; 2Department of Medico-Surgical Sciences and
Biotechnologies Sapienza University of Rome, Rome, Italy; 3Maria Vittoria
Hospital, Department of Cardiology, Turin, Italy; 4Lady Davis Carmel Medical
Center, Haifa, Israel

Purpose: Myocardial Bridging (MB) represents infrequent common coronary
anomaly, with few severe adverse events but a relevant symptom burden. Medi-
cal therapy, especially with beta-blockers, is the usual first-line treatment in symp-
tomatic patients, with bypass surgery/myotomy or stenting as secondary options,
despite absence of randomized trials.
Methods: MEDLINE/PubMed was systematically screened for studies reporting
on isolated MB diagnosed at coronary angiography or with coronary computed
tomography in patients admitted for suspected angina or with an acute coronary
syndrome. Baseline, treatment and outcome data were appraised and pooled
according to treatment (medical therapy, bypass surgery/myotomy or stenting)
Results: 831 patients in 15 studies were included, with a low prevalence of tra-
ditional risk factors, especially diabetes [15.6%, InterQuartile Range (IQR) 2.5
– 21.5)]. After a median of 31.0 months (IQR 12.4-37.1), major cardiovascular
events (MACEs, composite of death, myocardial infarction, target vessel revas-
cularization [TVR]) occurred with a low rate (3.4%), with 78.7% [70.5-86.9; 95%
confidence intervals (CI)] of patients managed conservatively being free of symp-
toms. When an invasive strategy was planned, freedom from angina was higher
in patients treated with surgery [93.6% (91.0-96.3; 95% CI)] than in those treated
with stenting [46.3% (28.3-64.4; 95% CI)]. Patients in stenting group experienced
a high incidence of MACEs related to TVR [48.7% (30.1-67.3; 95% CI)]. Meta-
regression showed that patients treated with beta-blockers or with a history of
hypertension were more likely to remain free from angina (B=-0.6, p=0.013; B
-0.66; p=0.006).
Conclusions: Patients with symptomatic isolated MB have a good long-term
prognosis In the majority of cases. Pharmacological treatment alone, especially
with beta-blockers, is able to ameliorate angina in most cases. Surgical treatment
appears to be more effective than stenting in non-responders.

P699 | BEDSIDE
Fluoroscopy time vs serum creatine kinase as a prognostic marker
after percutaneous coronary intervention

G. Starmer, K. Haladyn, R. Lim. Princess Alexandra Hospital, University of
Queensland, Brisbane, Brisbane, Australia

Purpose: Prolonged fluoroscopy time (FT) has been shown to be a promis-
ing marker of adverse long-term outcome after PCI. FT and serum creatine ki-
nase (CK) both reflect procedural and patient complexity, operator skills and any
acute procedural complications, all of which impact on prognosis. FT is routinely
recorded and CK is easily measured, but it is not known which is better at pre-
dicting major hard clinical end-points after contemporary PCI. We therefore com-
pared the ability of FT and CK in predicting long-term all-cause mortality and the
need for coronary bypass grafting (CABG) after PCI.
Methods: We followed up 398 consecutive patients (mean age 61; range 33-86)
at our high-volume tertiary centre who had PCI then CK measurement the follow-
ing day. Patients undergoing PCI for acute myocardial infarction and those with
elevated CK (≥150 U/L) at the time of PCI were excluded. Patients were stratified
according to FT (<10 min, n=180; ≥10 min, n=218) and CK (<150, n=329; ≥150,
n=69). CABG plus all-cause death constituted the primary (combined) end-point.

Table 1. Results

5-yr Event rates: FT <10 FT ≥10 CK <150 CK ≥150
CABG, n=11 (2.8%) 2 (1.1) 9 (4.1) 10 (3.0) 1 (1.45)
Death, n=15 (3.8%) 4 (2.2) 11 (5.1) 14 (4.3) 1 (1.45)
Combined, n=26 (6.5%) 6 (3.3) 20 (9.2) 24 (7.3) 2 (2.9)
Odds ratio (combined) 2.8 0.4
P-value (combined) 0.0188 0.1832

Results: See Table 1.
Conclusions: Fluoroscopy times ≥10 min predicted a nearly 3-fold risk of CABG
or death by 5 years after PCI. In contrast, CK elevation after PCI was not asso-
ciated with long-term all-cause mortality or need for CABG. Compared with CK,
fluoroscopy time appears to be a superior marker of long-term outcome after PCI.

P700 | BEDSIDE
Impact of coronary plaque components observed by
iMAP-intravascular ultrasound on occurrence of periprocedual
myocardial infarction in patients with stable angina pectoris

K. Kojima, S. Kimura, Y. Yamakami, T. Shigeta, Y. Sagawa, H. Otani, K. Hishikari,
T. Sugiyama, H. Hikita, A. Takahashi. Yokosuka Kyosai Hospital, Yokosuka,
Japan

Purpose: Periprocedual myocardial infarction (PMI) is well known to occurr after
percutaneous coronary intervention (PCI) in patients with coronary artery dis-
ease. iMAP is a newly developed intravascular ultrasound (IVUS) tissue char-
acteristic system. Few studies have shown the relationship between coronary
plaque components on iMAP-IVUS and the occurrence of PMI. We assessed the
prognostic of PMI in patients with stable angina pectoris (SAP) by the plaque
components on iMAP-IVUS.
Methods: We investigated 50 consecutive coronary culprit lesions with 50 SAP
patients (hs-TnT level <0.014 ng/ml before PCI) that underwent pre-intervention
iMAP-IVUS. In the present study, patients with hemodialysis or multiple culprit
lesions were excluded. Hs-TnT levels were measured on admission and 24 hours
after PCI, and�hs-TnT was defined as difference before and after PCI. All lesions
were divided into lesions with PMI (hs-TnT levels after PCI ≥5 times of the upper
reference limit) and those without.
Results: Hs-TnT level after PCI was 0.128±0.207 ng/ml, and PMI was ob-
served in 22 (44%) lesions. Percentage necrotic area (%NA) (49.3±13.0% vs.
36.9±18.1%, p=0.01) and volume (%NV) (39.5±11.4% vs. 29.6±12.9%, p=0.01)
on iMAP-IVUS were significantly greater in lesions with PMI than those without,
although absolute plaque area and volume were not significantly different be-
tween the two groups. The �hs-TnT level was positively correlated with %NA
(r=0.38, p=0.01) and %NV (r=0.32, p=0.02). For prediction of PMI, the cut-off val-
ues of %NA and %NV by receiver-operating characteristic (ROC) curve analysis
were 45.0% (sensitivity 77%, specificity 64%, area under the ROC curve (AUC)
0.70, p=0.01) and 41.1% (sensitivity 50%, specificity 82%, AUC 0.70, p=0.01).
Conclusion: Greater NA and NV observed by iMAP-IVUS may be related to the
occurrence of PMI in SAP patients with normal hs-TnT level before PCI.

P701 | BEDSIDE
Neutrophil gelatinase-associated lipocalin (NGAL) as a marker of
contrast-induced nephropathy in patients undergoing elective cardiac
catheterization

N. Kafkas1, K. Makris2, C. Liakos1, S. Georgopoulos1, A. Mouzarou1,
D. Babalis1. 1Interventional Cardiology Unit, Cardiology Department, “KAT”
General Hospital of Attica, Athens, Greece; 2Clinical Biochemistry Department,
“KAT” General Hospital of Attica, Athens, Greece

Purpose: Contrast-induced nephropathy (CIN) after cardiac catheterization is
a common cause of hospital-acquired acute kidney injury and is typically di-
agnosed using creatinine or estimated glomerular filtration rate (eGFR) values.
Patients undergoing cardiac catheterization are usually discharged within 24
hours if creatinine or eGFR are normal. This study sought to evaluate novel
biomarkers of kidney function/injury such as cystatin C and neutrophil gelatinase-
associated lipocalin (NGAL) as indices of CIN in patients undergoing elective
cardiac catheterization.
Methods: The study comprised 100 consecutive patients (64±9 years, 80%
males) undergoing elective cardiac catheterization (coronary angiography plus
angioplasty, if necessary). Serum creatinine, cystatin C and NGAL, eGFR, urine
albumin-to-creatinine ratio (ACR) and NGAL levels and the prevalence of renal
dysfunction (eGFR<60 ml/min/1.73m2) and albuminuria (ACR>30 mg/g) were all
determined at baseline and 24 hours post catheterization.
Results: The prevalence of traditional cardiovascular/renal risk factors in the pop-
ulation was: hypertension 68%, diabetes 26%, dyslipidemia 56%, smoking 41%.
The body mass index of participants was 29.0±4.4 kg/m2. Angioplasty was per-
formed in 57 patients while the administered contrast volume was 243±155 ml.
Minimal changes (p=NS) were noted 24 hours post catheterization vs baseline in
creatinine (0.95±0.23 vs 0.95±0.24 mg/dl), cystatin C (0.94±0.23 vs 0.94±0.23
mg/l), eGFR (85.7±20.2 vs 85.0±21.5 ml/min/1.73m2) and ACR (37.9±94.2 vs
32.9±89.3 mg/g) as well as in the prevalence of renal dysfunction (12% vs 7%)
and albuminuria (20% vs 19%). Significant increase (p<0.05) post catheterization
was found only in serum (139.4±70.9 vs 118.7±59.6 ng/ml) and urine (36.9±45.0
vs 16.3±11.9 ng/ml) NGAL. Correlations of contrast volume to markers of renal
function 24 hours post catheterization (r: 0.188, 0.155, -0.059, 0.127, 0.498 and
0.366 for creatinine, cystatin C, eGFR, ACR, serum and urine NGAL, respectively)
were significant (p<0.05) only for serum and urine NGAL. Correlations of contrast
volume to contrast-induced changes in markers of renal function (r: 0.130, 0.199,
-0.210, 0.103, 0.103 and 0.334 for creatinine, cystatin C, eGFR, ACR, serum and
urine NGAL, respectively) were significant (p<0.05) only for cystatin C, eGFR and
urine NGAL with the strongest correlation noted for urine NGAL.
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Conclusions: NGAL emerge as a more sensitive marker of CIN 24 hours
post elective cardiac catheterization compared to creatinine, eGFR and cystatin
C.

P702 | BEDSIDE
Diverse role of prognostic factors in evaluating procedural success of
percutaneous interventions for chronic total coronary occlusion

P. Tajti1, J. Karacsonyi1, K. Boda2, E. Balazs1, V. Sasi1, A. Katona1, I. Ungi1.
1University of Szeged, Dept. of Cardiology, Division of Invasive Cardiology,
Szeged, 2University of Szeged, Faculty of Medicine Dept. of Medical Physics
and Informatics, Szeged, Hungary

Purpose: Chronic total occlusion (CTO) is one of the most technically challeng-
ing fields of interventional cardiology. Successful recanalization of chronically oc-
cluded vessels significantly improves the quality of life and perspectives in most
patients. Since the risks of these interventions exceed those of a regular PCI,
it is essential to evaluate the risk/benefit ratio before the procedure. Currently
the J-CTO score is a generally accepted risk estimation method, calculated from
various factors, including occlusion length, calcification, tortuosity, presence and
shape of the stump, and previous recanalization attempt (each parameter counts
0 or 1, the score for most difficult lesions: 5). However, it is not clear which fac-
tors of J-CTO have more value than others in predicting procedural success. We
intended to quantify the prognostic value of the different factors of J-CTO based
on the CTO patient registry of our department.
Methods and patients: We calculated the J-CTO score in all the 168 CTO
PCI procedures performed at our department from 2012 to 2013 and evaluated
the procedural success predicting odds ratio (OR) of the different factors using
logistic regression.
Results: The total procedural success rate was 70%. The average J-CTO score
of the patients undergoing successful procedures was 1.86±1.05 (average±SD),
the score in unsuccessful procedures proved to be significantly higher: 2.84±1.84
(p<0.001). Among the J-CTO score parameters, lesion length and tortuosity did
not prove to be significant predicting factors. OR of the other factors are the fol-
lowing: calcification: 0.41 (p=0.031), absence of tapered stump: 0.40 (p=0.024),
previous unsuccessful attempt: 0.09 (p<0.001).
Conclusion: (1) The J-CTO score is a good predictor of recanalization success
rate, (2) certain factors of the score system are significantly more valuable that
others in predicting the success rate, therefore we propose the development of
a new scoring system, where certain factors are weighted differently for more
accurate assessment of prognosis.

P703 | BEDSIDE
Large and macrophage-rich debris contribute to the filter no-reflow
phenomenon during percutaneous coronary intervention

T. Sato, T. Kameyama, H. Inoue. University of Toyama, Toyama, Japan

Background: Filter-based distal protection devices are used to prevent no reflow
phenomenon by filtering potentially embolic atherothrombotic debris. Filter no re-
flow (FNR) is reduced flow that is reversible following removal of the filter, caused
by plugging of atherothrombotic debris at the filter. We investigated the associa-
tion among preintervention plaque characteristics, components of filtered debris,
and FNR.
Methods: In 30 PCI patients with stable angina pectoris (SAP, n=11) or acute
coronary syndrome (ACS, n=19), preinterventional culprit lesions were imaged
by virtual histology intravascular ultlasounds (VH-IVUS). Coronary atherothrom-
botic debris were collected during PCI using a Filtrap (NIPRO). The debris were
imaged with ex vivo optical coherence tomography (OCT: LightLab), to determine
its volume and macrophage contents.
Results: Compared to those without FNR (FNR(−): n=16), patients with FNR
(FNR(+): n=14) showed larger debris volume (3.6±2.6 vs 1.1±1.6 mm3, p<0.01)
and higher incidence of red thrombus (92.8% vs 43.8%, p=0.02). Moreover,
macrophage contents were increased in FNR(+) than in FNR(−) (2.6±3.8 vs
0.5±1.1%, p=0.05). In preinterventional plaque, patients with larger (> median)
debris had larger necrotic core (27.4±8.4 vs 21.1±6.0%, p=0.03) but smaller
fibrous component (55.2±3.7 vs 59.2±5.7%, p=0.04). Patients with increased
(> median) debris macrophage contents had larger plaque burden (79.3±6.1 vs
75.3±3.9%, p=0.04).
Conclusions: Large and macrophage-rich atherothrombolic debris contribute to
filter no reflow. These debris derived from large and necrotic core-rich plaque in
their preinterventional culprit lesion.
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P705 | BEDSIDE
Comparison of conventional versus patent haemostasis in patients
undergoing transradial coronary angioplasty

N.S. Sreevatsa, N. Garg, A. Kapoor, S. Tewari, S. Kumar, R. Khanna, P.K. Goel.
Sanjay Gandhi Post Graduate Institute of Medical Sciences (SGPGIMS),
Cardiology, Lucknow, India

Purpose: Radial artery occlusion is the Achilles heel of trans radial coronary in-

terventions. We tested a hypothesis whether type of post procedural haemostasis
is associated with lower incidence of radial artery occlusion in patients undergo-
ing trans radial PCI.
Methods: 176 consecutive patients undergoing trans radial PCI were included.
Patients were divided into 2 groups based on type of haemostasis following PCI.
Patent haemostasis group (n=87, radial patency at the time of haemostasis as
evident by pulsatile flow on plethysomgraph in the banded arm) and conventional
haemostasis (n=89, radial artery occluded: flat line on plethysmograph). Pre pro-
cedural Barbeau test and radial artery Doppler was done in all cases. The primary
outcome was radial artery occlusion and secondary outcome was occurrence of
arm hematoma and pain score (on a scale of 0 to 10). Radial artery occlusion
was confirmed by Barbaeu test and Doppler at 24 hours post procedure.
Results: The mean age of patients was 55.8±9.7 years, 14.8% were fe-
males,36.5% were diabetics,27.8% were smokers and 18.8% had history of prior
transradial procedure. The mean radial artery diameter was 2.6±0.21 mm and
89% patients had Barbeau type A response. There was no difference between
the two groups in terms of baseline and procedural characteristics. Radial artery
occlusion at 24 hours occurred in 23 patients (13.1%) and was significantly higher
in conventional haemostasis group as compared to patent group (17 vs 6, p-0.01).
16.5% patients developed arm hematoma and was similar between 2 groups (14
vs 15 p=NS).The mean pain score was higher in conventional group (5.6 vs 3.3;
p=0.05). Diabetics, females, patients with prior radial intervention, radial diameter,
type of haemostasis, sheath to artery diameter ratio were the variables associated
with higher likelihood of developing radial artery occlusion, but smoking, creati-
nine, LDL, dose of heparin given and GPIIb/IIIa usage did not show significant
correlation.
Conclusion: Patent haemostasis following transradial PCI is associated with
lower incidence of radial artery occlusion as compared to conventional haemosta-
sis without increase in arm hematoma and is associated with better patient com-
fort. Patent haemostasis is a simple measure in transradial PCI with better out-
comes.

P706 | BEDSIDE
Longterm outcomes of iatrogenic coronary artery dissection:
comparison based on dissection site

H. Amano, K. Kadota, S. Otsuru, D. Hasegawa, S. Habara, T. Tada, H. Tanaka,
Y. Fuku, T. Goto, K. Mitsudo. Kurashiki Central Hospital, Kurashiki, Japan

Background: Iatrogenic coronary artery dissection during coronary angiography
(CAG) and percutaneous coronary intervention (PCI) is a rare but feared compli-
cation. When it occurs, bailout stent implantation is the most widely used therapy.
However, its longterm prognosis remains unclear.
Methods: From January 2000 to December 2013, CAG and PCI were performed
on 67791 patients in our hospital (CAG, 48644; PCI, 19147). Among them, iatro-
genic coronary artery dissection occurred in 89 patients and the incidence rate
was 0.13% (CAG, 0.025%; PCI, 0.40%). In 9 patients, dissection was mild and
did not worsen with time; therefore, no bailout procedure was done. Then, bailout
stent implantation was performed on 80 patients. We investigated their clinical
outcomes at 5 years after procedure by classifying them according to the dissec-
tion site: right coronary artery (RCA), 52; left main trunk (LMT), 21; and internal
thoracic artery (ITA), 7. Clinical outcomes were evaluated by major adverse car-
diac events (MACE) including a composite of cardiac death, nonfatal myocardial
infarction (MI), and target lesion revascularization (TLR).
Results: Procedure-related death was nothing. Cardiac death occurred in 9 pa-
tients (RCA, 3; LMT, 4; and ITA, 2). Nonfatal MI occurred in 2 patients (RCA, 1;
LMT, 1). TLR was performed in 10 patients (RCA, 5; LMT, 3; and ITA, 2). The
cumulative incidence of MACE is shown in the figure. It was significantly higher in
the ITA group than in the RCA group (p=0.002). Also, it tended to be higher in the
LMT group than in the RCA group, although it was not significant (p=0.097).

The cumulative incidence of MACE.

Conclusion: The longterm outcomes of iatrogenic coronary artery dissection
were not good even after successful bailout procedure, especially in the ITA and
LMT groups.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/35/suppl_1/1/541954 by guest on 10 April 2024



130 Prevention of PCI complications

P707 | BEDSIDE
Hemorrhagic versus thrombotic complications in patients undergoing
primary percutaneous coronary intervention

D. Matic1, D. Milasinovic2, M. Asanin3, S. Stankovic4, I. Mrdovic3,
N. Antonijevic3, M. Marjanovic2, A. Janicijevic1, V. Vukcevic3, G. Stankovic3.
1Cardiology Clinic, Emergency Department, Clinical Center of Serbia, Belgrade,
Serbia; 2Cardiology Clinic, Clinical Center of Serbia, Belgrade, Serbia;
3Cardiology Clinic, Clinical Center of Serbia, Faculty of Medicine, University of
Belgrade, Belgrade, Serbia; 4Center for Medical Biochemistry, Clinical Center of
Serbia, Belgrade, Serbia

Purpose: The relative contribution of thrombotic versus hemorrhagic events to
subsequent mortality of pts treated with primary percutaneous coronary interven-
tions (PCI) is poorly understood. The purpose of this study was to investigate the
incidence of in-hospital thrombotic and hemorrhagic complications and the asso-
ciation of these events with long-term mortality in patients with acute ST-elevation
myocardial infarction (STEMI) undergoing primary PCI.
Methods: Consecutive STEMI pts who underwent primary PCI between 8/2009
and 1/2011 were enrolled in a prospective registry of high volume tertiary cen-
tre. Bleeding events were assessed using Bleeding Academic Research Con-
sortium (BARC) criteria. BARC class ≥2 bleeding were taken into consideration.
Thrombotic complications involved reinfarction, target vessel revascularization for
ischemia and stroke. The primary outcome was 1-year mortality.
Results: Of the 1808 STEMI pts with primary PCI, 115 (6.4%) experienced
a BARC class ≥2 bleeding and 40 (2.2%) experienced thrombotic in-hospital
events. Unadjusted 1-year mortality rate was the lowest in pts with thrombotic
events only and the highest in patients with both thrombotic and hemorrhagic
events (Table). After multivariable adjustment for demographic and clinical char-
acteristics, the independent predictors of 1-year mortality were BARC class ≥2
bleeding (HR 1.94, 95% CI 1.24-3.02; p=0.004) and combined thrombotic and
bleeding events (HR 4.60, 95% CI 1.74-12.16; p=0.002), but not the occurrence
of thrombotic events only. Other independent predictors of 1-year mortality were
heart failure, renal failure, advanced age, prior myocardial infarction, prior stroke
and anaemia.

Complications and mortality

1-year mortality No thrombotic Thrombotic Hemorrhagic Both thrombotic P
or hemorrhagic complications complications and hemorrhagic for trend
complications only only complications
n=1664 (92.0%) n=29 (1.6%) n=104 (5.8%) n=11 (0.6%)

All cause, % 11.4 17.2 29.8 45.5 <0.001
Cardiac, % 10.8 17.2 19.2 36.4 <0.001
Non cardiac, % 0.6 0.0 10.6 9.1 <0.001

Conclusion: Patients with in-hospital hemorrhagic complications after primary
PCI have 2-fold higher risk of 1-year mortality than those without complications,
and 4-fold higher risk with coexistence of thrombotic complications.

P708 | BEDSIDE
B-type NT-proBNP as a marker for contrast induced nephropathy in
patients with primary percutaneous coronary intervention for ST
segment elevation myocardial infarction

S. Goussot1, C. Guenancia1, P. Brunel2, D. Brunet2, M. Maza1, A. Chagnon1,
S. Darbani1, C. Touzery1, Y. Cottin1, M. Zeller3. 1University Hospital Center,
Department of Cardiology, Dijon, France; 2Clinical, Department of Cardiology,
Fontaine les Dijon, France; 3University of Burgundy, INSERM U866, Dijon,
France

Introduction: Contrast induced nephropathy (CIN) after Primary Percutaneous
Coronary Intervention (PPCI) for ST segment elevation myocardial infarction
(STEMI) is frequent and associated with mortality and long term renal impaire-
ment. Improving risk stratification of such patients by early markers is needed.
Aim: To assess the association between NT-proBNP, as an integrated biomarker
for altered ventricular dysfunction and renal function, and the development of CIN.
Methods: From the regional obseRvatoire des Infarctus de Côte d’Or (RICO) sur-
vey, consecutive patients undergoing a PPCI for a STEMI were included. Patients
with cardiogenic shock were excluded. Serum creatinine (Cr) was measured at
admission and 48h after PCI. CIN was defined as a rise in Cr >0.44μmol/L or
>25% from baseline. NT-proBNP was assessed on admission.
Results: Among the 1248 patients included, CIN occurred in 217 (17.4%) pa-
tients. Patients who developed CIN had a 4 fold increase in NT-proBNP lev-
els when compared with patients without CIN (874 (188-2705) vs 247 (78-983)
pg/mL, p<0.001). Hospital mortality was markedly higher in patients with CIN
(5.1% vs 1.2%, p<0.001). NT-proBNP levels were univariate estimate for CIN
(OR (95%CI): 1.95 (1.61-2.36)), as well as smoking, age, diabetes, time to ad-
mission, contrast medium volume, baseline eGFR and haemoglobin, heart rate,
chronic statin use and altered LVEF. By multivariate analysis, NT-proBNP levels
remains strongly associated with the occurrence of CIN even after adjustment

Abstract P710 – Table 1

PMI PRU >208 (n=268) PRU ≤208 (n=234) P PRU >235 (n=194) PRU ≤235 (n=308) P PRU ≥240 (n=186) PRU <240 (n=316) P

2007 UDMI 122 (45.5%) 84 (35.8%) 0.029 91 (46.9%) 115 (37.3%) 0.034 88 (47.3%) 118 (37.3%) 0.028
2012 UDMI 27 (10.1%) 6 (2.6%) 0.001 21 (10.8%) 12 (3.9%) 0.002 21 (11.3%) 12 (3.8%) 0.001
2013 SCAI 10 (3.7%) 3 (1.3%) 0.098 9 (4.6%) 4 (1.3%) 0.039 9 (4.8%) 4 (1.3%) 0.020

for risk factors, treatments, clinical, biological and angiographical variables (OR
(95%CI): 1.76 (1.35-2.30)).
Conclusion: From this large contemporary prospective study, our work suggest
that NT-proBNP levels at admission could help to identify patients at risk of CIN
after PPCI beyond traditional risk factors.

P709 | BEDSIDE
Impact of albuminuria on the incidence of peri-procedural myocardial
injury in patients undergoing elective stent implantation

S. Suzuki, H. Ishii, Y. Shibata, Y. Tatami, N. Osugi, T. Ota, Y. Kawamura,
A. Tanaka, T. Murohara. Nagoya University Graduate School of Medicine,
Department of Cardiology, Nagoya, Japan

Purpose: Albuminuria has traditionally been associated with an elevated risk of
cardiovascular events. However, there were few studies examining a potential
relationship between albuminuria and peri-procedural risk of percutaneous coro-
nary intervention (PCI). The aim of this study was to evaluate the impact of al-
buminuria on the incidence of peri-procedural myocardial injury (PMI) in patients
undergoing elective stent implantation.
Methods: The present study included 252 consecutive patients who underwent
elective stent implantation at Nagoya University Hospital between September
2011 and June 2013. PMI was defined as an increase in high-sensitivity tro-
ponin T >5 times (0.070 ng/ml) the upper normal limits of the reference range
24 hours after PCI. Albuminuria was defined as a urinary albumin-to-creatinine
ratio (UACR) of ≥30μg/mg. Microalbuminuria was defined as a UACR of 30 to
300μg/mg, and macroalbuminuria as a UACR of >300μg/mg. Patients with a
UACR <30μg/mg were defined as normoalbuminuria.
Results: Albuminuria was detected in 67 of our patients (26.6%); 54 (21.4%) had
microalbuminuria and 13 (5.2%) had macroalbuminuria. The incidence of PMI
was significantly higher in patients with albuminuria compared to those with nor-
moalbuminuria (31.9% vs 43.3%; p=0.014). An apparent dose-response relation
was found between the severity of albuminuria and the incidence of PMI. The
incidence of PMI increased significantly from 26.5% in patients with normoal-
buminuria to 42.6% in patients with microalbuminuria, and to 46.2% in patients
with macroalbuminuria (p for trend =0.037). After multivariate adjustment using
logistic regression analysis, the presence of albuminuria predicted PMI [Odds ra-
tio 2.07, 95% confidence interval: 1.08–3.97, p=0.029]. Age, total stent length,
and high-density lipoprotein cholesterol level were also independent predictors of
PMI. Furthermore, patients with albuminuria and preserved estimated glomerular
filtration rate (eGFR) had a 4.2-fold higher risk for PMI compared to patients with
normoalbuminuria and preserved eGFR.
Conclusions: Albuminuria could be a strong predictive factor for the incidence
of PMI in patients undergoing PCI, especially in patients with preserved eGFR.
These findings emphasize that patients with early stage of chronic kidney disease
should be considered as a high-risk population in PCI.

P710 | BEDSIDE
High platelet reactivity and periprocedural myocardial infarction: a
significant correlation beyond definitions

I. Cavallari, F. Mangiacapra, E. Ricottini, G. Patti, A. D’ambrosio, R. Melfi,
A. Nusca, M. Miglionico, P. Gallo, G. Di Sciascio. University Campus Bio-Medico
of Rome, Department of Cardiovascular Sciences, Rome, Italy

Background: Previous studies have established the role of high platelet reactivity
(HPR) as a predictor of peri-procedural myocardial infarction (PMI) after percuta-
neous coronary intervention (PCI). We aimed to verify the correlation between
HPR and PMI in the light of the several available definitions.
Methods: We enrolled 502 consecutive patients undergoing PCI on aspirin and
clopidogrel. Pre-PCI platelet reactivity was measured using the VerifyNow P2Y12
assay (results expressed in P2Y12 reaction units, PRU). Primary endpoint was
the incidence of PMI according to the presence of HPR. PMI was defined accord-
ing to the 2007 and 2012 universal definitions of myocardial infarction (UDMI),
and the 2013 Society for Cardiovascular Angiography and Interventions (SCAI)
definition. HPR was defined as PRU>208, PRU>235 and PRU≥240.
Results: The incidence of PMI was 41.0% (206 patients) according to the 2007
UDMI, 6.6% (33 patients) according to the 2013 UDMI and 2.6% (13 patients)
according to the 2013 SCAI definition. The incidence of HPR was 53.4% (268 pa-
tients) according to the PRU>208 criterion, 38.6% (194 patients) according to the
PRU>235 criterion, and 37.1% (186 patients) according to the PRU≥240 crite-
rion. The incidence of PMI was consistently higher in patients with HPR according
to all definitions (Table).
Conclusion: In patients on aspirin and clopidogrel undergoing PCI, HPR is con-
sistently associated with the occurrence of PMI, independently of the criteria used
for the definition of these two variables.
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P711 | BEDSIDE
Assessment of vascular dysfunction after transradial coronary
angiography: is single catheter better?

A.C. Aykan1, I. Gul1, T. Gokdeniz1, E. Kalaycioglu1, E. Hatem1, D. Altintas
Aykan2, M. Cetin1. 1Ahi Evren Education and Research Hospital, Trabzon,
Turkey; 2KTU, Farabi Hospital, Trabzon, Turkey

Objective: The aim of this study is to investigate midterm effects of transradial
catheterization on the radial and brachial artery diameter, vasodilator character-
istics, as well as to assess the factors determining the functional recovery.
Methods: This study included 136 consecutive patients who underwent transra-
dial coronary angiography (TRCAG) due to suspected stable coronary artery dis-
ease. The radial artery was evaluated with B-mode ultrasonography before and
one month after the procedure.
Results: The basal right radial artery diameter (2.97±0.46 vs 2.82±0.51,
p<0.001), after flow mediated dialatation (FMD) (3.18±0.45 vs 2.99±0.54,
p<0.001) and after nitroglycerin mediated dilatation (NMD) (3.32±0.45 vs
3.11±0.54, p<0.001), percentage change in diameter after FMD (7.50±3.62
vs5.89±3.04, p<0.001) and NMD (12.42±4.96 vs 10.54±4.47, p<0.001) were
significantly decreased one month after TRCAG. The mean basal diameter
of right brachial artery (4.41±0.58 vs 4.40±0.58, p=0.012) and after FMD
(4.61±0.60 vs 4.59±0.59, p<0.001), percentage change in diameter after
FMD (4.53±2.29 vs 4.33±2.56, p=0.038) and NMD (7.84±2.83 vs 7.98±2.74,
p=0.128) were significantly decreased one month after TRCAG. The change in
radial artery FMD level between basal and one month after the TRCAG was
correlated with the numbers of catheters (r=0.418, p<0.001), LDL (r=0.183,
p=0.033), presence of hypertension (r=-0.228, p=0.008), diabetes mellitus
(r=0.191, p=0.026), left ventricle ejection fraction (r=0.183, p=0.033) and level
of pain scale (r=0.586, p<0.001).
Conclusion: Decreasing numbers of catheters and minimizing perception of pain
during TRCAG, may reduce the structural and functional changes of radial and
brachial arteries.

P712 | BEDSIDE
The SYNTAX score, not contrast media volume, predicts contrast
induced nephropathy among the patients with acute coronary
syndrome

N. Ikeda, H. Hara, Y. Hiroi. National Center for Global Health and Medicine,
Cardiology Division, Tokyo, Japan

Purpose: Contrast-induced nephropathy (CIN) impairs prognosis of patients un-
dergoing percutaneous coronary intervention (PCI). Only a few previous studies
reported the predictors of CIN after emergency PCI in patients with acute coro-
nary syndrome (ACS). The aim of this study is to evaluate predictive value of
coronary lesion complexity for CIN in patients with ACS undergoing emergency
PCI.
Methods: Study population was 220 consecutive patients with ACS who under-
went emergent PCI. Five patients on hemodialysis were excluded. CIN was de-
fined as an increase in serum creatinine concentration≥25% or≥0.5 mg/dl above
the baseline level within 72 hour of the administration of intravenous contrast.
Delta creatinine (�Cr) was defined as “subtract baseline creatinine from max
creatinine value”. Study patients were divided into two groups (CIN-group and
non-CIN-group). Coronary artery lesion complexity was evaluated by the SYN-
TAX score.
Results: CIN occurred in 28 patients (13.0%). Significantly higher SYNTAX
score was observed in CIN-group than non-CIN-group (26.4±12.3 vs. 17.2±10.2,
p<0.0001). The SYNTAX score showed significant independent predictive value
for CIN after adjustment of age, sex, hypertension, dyslipidemia, diabetes mel-
litus, contrast media volume and pre-procedural estimated glomerular filtration
rate (Odds ratio 1.061, 95%CI: 1.010-1.113, p=0.018). �Cr presented significant
correlation with the SYNTAX score (r=0.231, p=0.0006).

Predictors for CIN

Variables Odds ratio (95% CI) p value

Age 1.068 (1.014–10124) 0.012
Male sex 1.848 (0.385–8.871) ns
Hypertension 0.744 (0.241–2.293) ns
Dyslipidemia 1.433 (0.454–4.524) ns
Diabetes mellitus 2.994 (0.993–9.031) 0.052
Contrast media volume 1.004 (0.992–1.017) ns
eGFR 1.045 (1.013–1.078) 0.005
SYNTAX score 1.061 (1.010–1.113) 0.018

The SYNTAX score presented an independent predictive value for CIN.

Conclusions: The SYNTAX score is a useful tool to predict CIN in patients with
acute coronary syndrome. The predictive value was independent from contrast
media volume or pre-procedural estimated glomerular filtration rate.

P713 | BEDSIDE
Correlation between point-of-care platelet function testing and
bleeding after coronary angiography: validation of two different
bleeding definitions

M. Holm1, P. Tornvall2, M. Dalen1, J. Van Der Linden1. 1Karolinska Institute,
Department of Molecular Medicine and Surgery, Stockholm, Sweden;
2Karolinska Institute, Department of Science and Education, Stockholm, Sweden

Purpose: Platelet function testing could be useful when assessing the risk of
bleeding during treatment with antiplatelet drugs. This has been indicated by
several studies, including the ARMYDA-BLEEDS study, which demonstrated that
testing with a point-of-care assay correlated with bleeding events after percuta-
neous coronary intervention. To standardize bleeding definitions, the Bleeding
Academic Research Consortium (BARC) published a consensus report in need
of data-driven validation. The aim of the present study was to investigate the re-
lationship between on-treatment platelet reactivity and the 30-day incidence of
bleeding complications according to BARC and ARMYDA-BLEEDS definitions.
Method: An observational, prospective, single-center study of 474 patients on
clopidogrel and aspirin who underwent coronary angiography with or without per-
cutaneous coronary intervention between October 2006 and May 2011. Platelet
reactivity was measured with adenosine diphosphate-induced single-platelet
function testing at the start of coronary angiography. The primary endpoint was
the 30-day incidence of bleeding as defined by BARC and ARMYDA-BLEEDS.
Results: The frequency of ≥type 2 BARC bleeding and ARMYDA-BLEEDS de-
fined bleeding within 30 days after coronary angiography compared with the fourth
quartile (16.9% vs. 6.7%, p=0.014, and 8.5% vs. 1.7%, p=0.016, respectively),
and the third quartile (16.9% vs. 7.7%, p=0.031, and 8.5% vs. 2.6%, p=0.048,
respectively).

Conclusions: Patients with low on-treatment platelet reactivity at the time of in-
tervention had a significantly higher incidence of bleeding according to BARC and
ARMYDA-BLEEDS definitions within 30 days after coronary angiography with or
without percutaneous coronary intervention.

P714 | BEDSIDE
Impact of neuthrophil to lymphocyte ratio on periprocedural
myocardial infarction in patients undergoing percutaneous coronary
revascularization

A. Schaffer, M. Verdoia, C. Sartori, G. Bellomo, P. Marino, G. De Luca on
behalf of Novara Atherosclerosis Study group. University of Eastern Piedmont,
Cardiology, Novara, Italy

Purpose: Pro-thrombotic conditions importantly influence myocardial perfusion
and procedural results after percutaneous coronary intervention (PCI). Inflam-
mation represents an enhanced thrombophilic stimulus and among inflammatory
markers, Neuthrophil to lymphocyte ratio (NLR) has emerged as a predictor of
cardiovascular events and of long-term prognosis, especially in STEMI patients
undergoing primary PCI. Aim of our study was to evaluate the role of NLR on
periprocedural myocardial infarction (PMI) in patients undergoing non-urgent PCI.
Methods: In a consecutive cohort of patients, myonecrosis biomarkers were
dosed at intervals from 6 to 48 hours after PCI. Periprocedural myonecrosis was
defined as troponin I increase by 3 times the ULN or by 50% of an elevated
baseline value, whereas PMI as CKMB increase by 3 times the ULN or 50% of
baseline.
Results: Our population is represented by 1542 patients undergoing PCI, who
were divided according to quintiles values of NLR (<1.7; 1.7-2.19; 2.20-2.89; 2.9-
4.19;>4.2). Higher NLR was related to age (p<0.001), hypertension (p=0.02), hy-
percholesterolemia (p<0.001), acute coronary syndrome at admission (p=0.003),
use of diuretics (p=0.001), glycemia, creatinine, fibrinogen, C-reactive protein
and white blood cells levels (p<0.001), and inversely with smoking (p=0.001),
previous PCI (<0.001), treatment with beta-blockers, statins and ASA and
haemoglobin values (p<0.001). NLR was associates to severe coronary artery
disease (p=0.009), thicker stenosis (p<0.001), coronary calcifications (p=0.005),
intracoronary thrombus or thrombectomy use (p<0.001), TIMI flow pre and post-
PCI (p<0.001), and inversely to restenosis (p=0.04) and use of DES (p=0.001).
NLR did not influence the occurrence of myonecrosis (p=0.75; adjusted OR
[95%CI]= 0.99[0.63-1.54], p=0.96), but was associated to a higher occurrence of
PMI, even after correction for baseline differences (p=0.03, adjusted OR [95%CI]=
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1.33[1.02-2.3], p=0.02), with NLR >3 best predicting the risk of PMI at ROC curve
analysis.
Conclusion: In patients undergoing non-urgent PCI, higher NLR increases the
risk of periprocedural myocardial infarction, especially for values >3.

P715 | BEDSIDE
Uric acid levels and the risk of contrast induced nephropathy in
patients with impaired renal function undergoing coronary
angiography or percutaneous intervention

L. Barbieri1, M. Verdoia1, A. Schaffer1, E. Cassetti1, P. Marino1,
H. Suryapranata2, G. De Luca1. 1Maggiore Della Carita Hospital, Department of
Cardiology, Novara, Italy; 2University Hospital Nijmegen, Cardiology, Nijmegen,
Netherlands

Background: Contrast Induced Nephropathy (CIN) is a complication of proce-
dure that forsee the use of contrast media, mediated by oxidative stress and re-
active oxygen species. Hyperuricemia is characterized by inhibited nitric oxide
system and enhanced reactive oxygen species. Few studies have so far inves-
tigated the association between hyperuricemia and CIN, that is the aim of the
current study.
Methods: We analyzed 934 patients with impaired renal function (Creatinine
clearance<60ml/min) undergoing coronary angiography/PCI. Patients were di-
vided according to tertiles of baseline uric acid (Group1 <5.7mg/dL; Group2 5.7-
7.4mg/dL; Group 3 >7.4mg/dL). CIN was defined as an absolute ≥0,5mg/dl or a
relative ≥25% increase of creatinine at 24-48h after the procedure.
Results: Patients with higher uric acid levels were more often younger, male,
smokers, with history of hypertension and diabetes. They had higher levels of
white and red blood cells, higher glycemia and glycosilated haemoglobin, higher
triglycerides and lower HDL-cholesterol and creatinine clearance at admission.
In addition higher uric acid levels were more often associated with dilated car-
diomyopathy/valvular disease as indication for angiography, with history of previ-
ous CABG, and were more often on therapy with ACE inhibitors and diuretics at
admission. CIN occourred in 12.6% of patients, and significantly associated with
uric acid (11.2% in Group 1, 10.3% in Group 2 and 16.3% in Group 3; p=0.05);
this association was confirmed by multivariate analysis after correction for base-
line confounding factors.

Conclusions: This is the first large study showing that among patients with im-
paired renal function undergoing coronary angiography or PCI elevated uric acid
level is independently associated with an increased risk of CIN.

P716 | BEDSIDE
Contrast-induced nephropathy in patients undergoing primary
percutaneous coronary intervention

A. Jurado Roman, C. Granda Nistal, F. Hernandez Hernandez, J. Garcia Tejada,
R. Martin Asenjo, J.J. Parra Fuertes, J.J. Molina Martin De Nicolas, B. Rubio
Alonso, M.T. Velazquez Martin, A. Albarran. University Hospital 12 de Octubre,
Department of Cardiology, Madrid, Spain

Purpose: Contrast-induced nephropathy (CIN) is the third leading cause of acute
renal failure in hospitalized patients and has a negative prognostic impact with
increased mortality and hospital stay. The incidence of CIN in patients under-
going primary percutaneous coronary intervention (PCI) is higher than in pro-
grammed procedures. In them, CIN prevention measures are less applied than in
programmed PCIs, probably because the urgency of primary PCI and the inten-
tion of reduce ischemia times. Our aim was to analyze CIN in patients undergoing
primary PCI and the role of hydration in its prevention.
Methods: 408 patients with acute myocardial infarction (AMI) who underwent pri-
mary PCI were randomly assigned to receive either hydration with normal saline:
1ml/kg/hour since the begining of the procedure and 24 hours after it (SS group)
or not (NS group). Contrast-induced nephropathy (CIN) was defined as a >25%
or 0.5 mg/dL increase in serum creatinine within 48-72 hours following the proce-
dure.
Results: Mean age was 63.1±13.6 years, and 73.4% of the patients were male.
47.2% had hypertension, 22.6% diabetes mellitus, 12.4% renal dysfunction and
12.4% anemia. Mean creatinine clearance was 88.8±38.46 ml/min. All patients
received iodixanol contrast with a mean contrast volume of 174±72 cc. There
were no significant differences between the two groups regarding baseline fea-
tures. 49.4% of patients were included in SS group and 50.6% in NS group. An in-
tention to treat analysis was performed with 28.4% of crossover between groups.
NIC was observed in 14% of patients: 21.05% in the NS group and 10.92% in the
SS group (p<0.0001). CIN was a predictor of death (15.2% vs 2.8%; p<0.0001)

and extrarenal depuration measures (13.43% vs 0%; p<0.0001). The other pre-
dictors of CIN in the univariate analysis were the feminine gender (p=0.005),
advanced Killip class (p=0.025), hypertension (p=0.001), anemia (p=0.028), the
higher age (68.5 vs 62.7; p=0.009) and the lower hemoglobin prior the proce-
dure (13.1 vs 14.2; p<0.0001). In the multivariate analysis, the only predictors of
CIN were the hydration [OR=0.29 (0.14-0.66); p=0.003] and the lower hemoglobin
prior the procedure [OR=0.69 (0.59-0.88); p<0.0001].
Conclusions: Hydration during primary PCI, implies a relative reduction of risk
of CIN of 48.12%. Patients who presented CIN had increased mortality and need
of extrarenal depuration measures. Given the higher incidence of CIN in emer-
gent procedures, and the morbidity that it implies, we should improve prevention
measures in these patients.

PCI OUTCOMES IN THE SPOTLIGHT

P718 | BEDSIDE
Impact of bifurcation lesion on long term clinical outcome in patient
with acute myocardial infarction undergoing primary percutaneous
coronary intervention

M. Zivkovic, D. Milasinovic, A. Novakovic, Z. Mehmedbegovic, V. Dedovic,
M. Tesic, O. Ninkovic, D. Orlic, V. Vukcevic, G. Stankovic. Clinical Center of
Serbia, Clinic for Cardiology, Belgrade, Serbia

Aim: Bifurcation as culprit lesion is frequent in patients with ST-elevation acute
myocardial infarction (STEMI). Purpose of this study was to evaluate the impact
of bifurcation culprit lesion on long-term clinical outcome in patients with STEMI
undergoing primary percutaneous coronary intervention (PCI).
Methods and results: We retrospectively analyze 755 patients with STEMI
who underwent primary PCI during the 2009. 230 (30.5%) of those patients had
bifurcation as a target lesion (BL) compared with 525 (69.5%) pts. with no bifur-
cation as infarction lesion (NBL). Treatment goal was to stent the main branch
and provide TIMI 3 flow without flow limiting dissection in the side branch (SB).
There were no significant differences in baseline characteristics between the two
groups, except for higher rate of left anterior descending as infarct artery in the BL
group (73.9% vs 22.9%, p=0.0001). Provisional SB stenting strategy was used in
all patients, with side- branch wire protection in 40% of patients and SB dilatation
with final kissing balloon inflation was necessary in 7.4% of lesions.
Although maximal (pick) CK value was higher in the BL group (3023.51 vs
2363.82 IU/L; p=0.001), there were no differences in left ventricular ejection frac-
tion on discharge in both groups (55.8% vs 53.4%, p=0.8)
At 4 years follow up, mortality rates were similar in the BL and the NBL groups
(21.5% vs. 20.7%, p=0.8).
Conclusion: In patients with bifurcation as a culprit lesion, a simple strategy with
TIMI flow-guided provisional SB-PCI results in comparable four-year mortality rate
as in patients without bifurcation lesions.

P719 | BEDSIDE
Impact of incomplete revascularization in patients with multivessel
disease following primary PCI on early and one-year clinical outcome

Z. Mehmedbegovic1, M. Tesic2, D. Milasinovic2, M. Zivkovic2, V. Dedovic2,
A. Janicijevic2, L.J. Jovanovic2, A. Novakovic2, V. Vukcevic2, G. Stankovic2.
1Clinical Center of Serbia, Institute for Cardiovascular Diseases, Belgrade,
Serbia; 2Cardiology Clinic, Clinical Center of Serbia, Belgrade, Serbia

Incomplete revascularization has a detrimental impact on long-term clinical out-
comes, including mortality. Current guidelines recommend only culprit lesion
revascularization during STEMI treatment in patients with multivessel disease
(MD) and additional value and timing of complete revascularization is a matter
of current debate.
In a two years period 2009-2010, we identified 662 (29.5%) pts with MD of native
coronary arteries, out of total 2246 pts who underwent primary PCI interventions
in our center. We sought to investigate whether additional revascularization, per-
cutaneous (PCI) or surgical (CABG) through achievement of complete revascu-
larization (CR) affected short and long-term survival of patients.
In our study cohort, male population was predominant (70.8%) and average
age was 63.4±11.3 years. Complete revascularization was achieved in 217 pts
(32.8%) in total, with ad hoc PCI accounting for 15 (6.9%) cases, staged PCI
for 167 (76.9%), while CABG was done in 35 (16.2%) pts. In-hospital revascu-
larization was performed in 127 pts in total (120 staged PCI and 7 CABG) with
accomplishment of CR in 98 pts (77.2%). Patients that did not undergo treatment
of non-culprit (NC) lesions during the whole study period were to have much
more chronic total occlusions as NC (35.2% vs 8.8%; p<0.001) and worse clin-
ical characteristics presented as proportion of patients with high-risk CADILLAC
score CS>6 (51.4% vs 34.6; p<0.001). Fifty six patients (8.3%) died within one
month with only two subjects (3.6%) being from CR group. Independent predic-
tors of 30 days mortality in population were CS>6 (15.3% vs 2.5%), CTO lesion
as NC (19.7% vs 3.6%), female gender (14.5% vs 5.9%) and diabetes mellitus
(15.7% vs 5.9%; p<0.001 for all). Mortality data up to one year was available for
97.6% pts and 105 pts (16.2%) died during follow-up period. Patients with CR ac-
complished through repeat revascularization procedure had much lower mortality
(5.1% vs 21.9%; p<0.001) compared to ones that did not. In multivariate anal-
ysis incomplete revascularization as a patient characteristic was independently
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related to mortality (21.9% vs 5.0%; p=0.006), alongside with CS>6 (29.3% vs
5.1%; p<0.001), female gender (24.1% vs 13.1%; p=0.009), and presence of
CTO as NC lesion (30.0% vs 9.9%; p<0.001).
Patients with multivessel coronary disease and complex anatomy who failed to
achieve complete percutaneous or surgical revascularization, have unfavorable
short term and long term outcomes following treatment of culprit lesions during
STEMI.

P720 | BEDSIDE
Comparison of outcome in patients with ST-elevation myocardial
infarction treated with PCI in Eastern Denmark with patients treated in
Southern Sweden

H. Waziri1, E. Joergensen1, H. Kelbaek1, M. Stagmo2, F. Pedersen1,
B. Lagerqvist3, S. James3, L. Kober1, K. Wachtell4. 1Rigshospitalet -
Copenhagen University Hospital, Heart Centre, Copenhagen, Denmark; 2Skane
University Hospital, Department of Cardiology, Lund, Sweden; 3Uppsala
University Hospital, Department of Medical Sciences, Cardiology, and Uppsala
Clinical Research Center, Uppsala, Sweden; 4Glostrup Hospital, Department of
Internal Medicine, Section of Cardiology, Glostrup, Denmark

The prognosis of patients with ST-elevation myocardial infarction (STEMI) has
improved significantly in the era of mechanical revascularization. Whether this
improvement is similar in different countries remains unclear. We wanted to look
at the difference in outcome between Danish and Swedish STEMI patients treated
with percutaneous coronary intervention (PCI) in Eastern Denmark and Southern
Sweden, respectively.
Methods: We included 16,776 consecutive STEMI patients from 2003-2012
(68,101 patient-years of follow-up) treated in Eastern Denmark and Southern
Sweden with PCI from the Eastern Danish Heart Registry and the Swedish Coro-
nary Angiography and Angioplasty Registry (SCAAR). Short- and long-term mor-
tality between Danish and Swedish STEMI patients was compared.
Results: We identified 9,595 (57.2%) Danish patients and 7,178 (42.8%)
Swedish patients. The Danish patients were predominantly men (73.8% vs.
71.0%), younger (63.4 vs. 66.3 years) with a higher prevalence of smoking (53.6%
vs. 36.1%) and hyperlipidemia (24.8% vs. 22.5%, all p<0.01). Swedish patients
had a higher prevalence of hypertension (41.6% vs. 36.0%), diabetes (15.6% vs.
10.9%) and previous MI (16.7% vs. 7.9%, all p<0.001). During the follow-up time
21.9% of the Danish patients died compared to 19.4% of the Swedish patients,
p<0.001. Danish patients had a higher risk adjusted 30-day mortality (adjusted
hazard ratio [HR] =1.8, CI 1.4-2.2, p<0.001) as well as long-term mortality (HR =
1.2, CI 1.1–1.4, p<0.001, Figure).

Conclusions: Danish STEMI patients treated with PCI have significantly higher
short-term as long-term mortality compared to Swedish STEMI patients. The dif-
ference in mortality could not be explained by traditional risk factors, but may be
due to unmeasured confounding.

P721 | BEDSIDE
Chronic total occlusion in a non-infarct coronary artery exacerbates
the prognosis of patients with acute myocardial infarction

Y. Mizuguchi, A. Takahashi, T. Yamada, N. Taniguchi, S. Nakajima, T. Hata.
Sakurakai Takahashi Hospital, Kobe, Japan

Purpose: Several observational studies suggest that the co-existence of signifi-

Abstract P722 – Table 1. 12-month outcomes in TL-PAS vs ARRIVE

Overall Device On-label only
Unadjusted Unadjusted Unadjusted Propensity-Matched 1:1 Propensity-Matched 1:1 Propensity-Matched 1:1 Unadjusted Unadjusted Unadjusted
ARRIVE 1+2 TL-PAS p-value ARRIVE 1+2 TL-PAS p-value ARRIVE 1+2 TL-PAS p-value
(N=7492) (N=4199) (N=7492) (N=4199) (N=7492) (N=4199)

Outcome
MACE* 9.4% 7.2% <0.01 9.5% 7.3% <0.01 6.5% 4.8% 0.02
Cardiac Death/MI 4.0% 2.1% <0.01 3.7% 2.1% <0.01 2.4% 0.9% <0.01
MI 2.1% 1.4% <0.01 2.1% 1.3% 0.01 1.4% 0.7% 0.05
TVR 6.8% 5.8% 0.03 7.2% 5.9% 0.02 4.9% 4.2% 0.27
Stent thrombosis (ST; Protocol) 1.7% 0.9% <0.01 1.7% 0.9% <0.01 0.9% 0.3% 0.01

*MACE: cardiac death, myocardial infarction (MI), and target vessel revascularization (TVR).

cant stenosis in the non-infarct related coronary artery worsened the clinical out-
comes of patients with acute myocardial infarction (AMI). However, data on the
impact of chronic total occlusion (CTO) of a non-infarct coronary artery on the
prognosis of patients with AMI are scarce.
Methods: We retrospectively evaluated 429 consecutive patients with AMI who
underwent primary percutaneous coronary intervention in our hospital between
January 2008 and December 2012. We excluded AMI patients with out-0f-hospital
cardiopulmonary arrest, those with a culprit lesion in the left main trunk, and those
diagnosed after 24 hours from symptom onset.
Results: In total, 41 (9.6%) patients had CTO lesions in a non-infarct related
artery (CTO patients). These patients were significantly more likely to be associ-
ated with cardiogenic shock (30.2% vs. 11.6%, respectively; p<0.01) and to re-
quire extracorporeal membrane oxygenator (ECMO) treatment due to cardiopul-
monary arrest in the emergency department or catheterization laboratory (12.2%
vs. 2.3%, respectively; p<0.001) when compared to patients without a CTO le-
sion (non-CTO patients). Moreover, intraaortic balloon pump use was required in
28 (68.3%) CTO patients. Although the peak creatinine kinase levels between the
CTO and non-CTO patients were similar (2815 U/L vs. 2116 U/L, respectively),
the left ventricular ejection fraction, estimated by echocardiography after primary
PCI, was significantly lower in the CTO patients compared to that in non-CTO
patients (45.3% vs. 54.8%, respectively; p<0.0001). In-hospital mortality and 30-
day mortality were significantly higher in the CTO patients than in the non-CTO
patients (19.5% vs. 4.6%, p<0.0001; 14.6% vs. 3.4%, p<0.001, respectively).
Conclusions: AMI patients with CTO lesions are more likely to require assist
device use and have a significantly poorer outcome as compared to those without
CTO lesion.

P722 | BEDSIDE
One-year results of the taxus liberte post-approval study: comparison
with the arrive registry

D.P. Lee1, R.D. Jenkins2, T.K. Pow3, A.T. White4, S.K. Rowe5, K.J. Winters6,
T. Christen7, D.J. Allocco7, K.N. Garratt8 on behalf of the TAXUS Libertē
investigators. 1Stanford University Medical Center, Stanford, United States
of America; 2Kootenai Medical Center, Coeur d’Alene, ID, United States of
America; 3Lakeland Hospitals at St. Joseph, St. Joesph, United States of
America; 4NEA Baptist Memorial Hospital, Jonesboro AK, United States of
America; 5Cox Medical Centers, Springfield MO, United States of America; 6Eli
Lily, Indianapolis, IN, United States of America; 7Boston Scientific Corporation,
Natick, MA, United States of America; 8Lenox Hill Heart and Vascular Institute,
Lenox Hill, NY, United States of America

Purpose: The TAXUS Liberte Post-Approval Study (TL-PAS) is a prospective,
multicenter US registry. Unique features include the TL stent and ≥12 months of
prasugrel as part of dual antiplatelet therapy (DAPT) after stenting. Previously, in-
hospital MACE were similar to the ARRIVE registries, which utilized the TAXUS
Express stent and clopidogrel as part of DAPT. One-year outcomes in TL-PAS
versus the ARRIVE registries are presented for the first time.
Methods: A total of 4199 patients (pts) were enrolled; 1592 pts were considered
on-label for stent use. Pts were prescribed aspirin and prasugrel for 12 months.
All major cardiac, cerebrovascular, and bleeding events were independently ad-
judicated. Overall and on-label patient outcomes were compared in TL-PAS and
ARRIVE with unadjusted and propensity-score matched analyses.
Results: The overall rate of 1-year MACE in TL-PAS was 7.2% with ST 0.9%
compared with 9.4% and 1.7%, respectively, in ARRIVE. MACE, its components
and ST were significantly reduced when compared with ARRIVE (Table) and were
consistent in unadjusted or adjusted analyses. Similarly, on-label pt cardiac end-
points were significantly better when compared to ARRIVE (Table).
Conclusions: One year TL-PAS registry results show excellent MACE and ST
outcomes demonstrating statistically significant improvements when compared to
a prior registry using a previous-generation paclitaxel-eluting stent and clopido-
grel. These favorable results may reflect the utilization of a more modern stent
platform coupled with a prasugrel-based DAPT regimen.
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P723 | BEDSIDE
Distal left main coronary artery disease; does the localization of the
lesion determine the success of the percutaneous intervention in the
current era?

A. Silveira Correa, L. Grigorian Shamajian, M.B. Castro Verdes, P. Juan
Salvadores, J.A. Sepulveda Sepulveda, A. Ortiz Saez, G. Bastos Fernandez,
A.A. De Miguel Castro, J.A. Baz Alonso, A. Iniguez Romo on behalf of
06/05/1985. Hospital of Meixoeiro, Cardiology, Vigo, Spain

Purpose: To analyse clinical, technical and prognostic characteristics of percuta-
neously revascularized (PCI) patients with left main (LMCA) disease according to
the lesion localization.
Methods: All patients with LMCA consecutively treated with PCI in a high vol-
ume tertiary hospital between June 1997 and October 2011 were prospectively
included in a data base. Follow-up information was obtained between January
and May 2013 with a mean follow-up of 4,5±2,8 years. The IBM SPSS 20.0 was
used for the statistical analysis.
Results: Total of 570 patients were included in the study, with distal LMCA le-
sion (D-LMCA) in 72,3% of them, 25,7% with Medina 1-1-1. D-LMCA were more
frequently older (69,4±10,9 vs 66,5±12,8 years), men (81,1% vs 63,6%), ane-
mic (39,1% vs 26,0%) and required intra-aortic balloon pump (IABP) in more
cases (8,8% vs 3,6%) as compared with non-distal (ND) lesions, (p<0,05 for all).
Moreover, D-LMCA patients presented associated lesions in other main coronary
vessels in 80,8%, as compared with 62,8% observed in the ND group and more
angiographic complexity: AHA type C lesions in 54,2% vs 20,9% (p<0,001 for
both). Technically, double stenting was used in 4,9% vs 0,7% in D-LMCA and ND
groups, respectively (p=0,03), with kissing balloon applied in 52,9% and 27,7%
of cases in both groups (p<0,001), with longer stents used in the former group
(19,8±5,6mm vs 14,4±5,4mm, p<0,001). Intravascular ultrasound was applied
in 38,6% of patients of the whole group without any differences between D-LMCA
and ND subgroups. At the end of follow-up events rates in the group of D-LMCA
and ND were as follows: mortality 30,7% vs 20,7%, p=0,03; non-fatal myocar-
dial infarction 17,9% vs 11,3%, p=0,096; non-fatal cerebrovascular event 3,7% vs
3,8%, p=n.s.; target lesion revascularization 10,9% vs 7,1%, p=n.s. In the multi-
variable analysis not the localization of the lesion but clinical variables such are
the age, presence of anemia and IABP were significantly associated with higher
mortality.
Conclusion: Not the distal localization of the LMCA disease per se determines
higher mortality rates among these patients but the worse clinical profile that they
present is responsible for the worse prognosis.

P724 | BEDSIDE
Multi-vessel coronary artery disease is associated with early, but not
late, mortality following primary percutaneous coronary intervention

A. Noman1, H. Alhous1, M. Veerasamy2, A. Bagnall2, I. Purcell2, A. Stewart1,
A. Hannah1, A. Zaman3, R. Edwards2. 1Aberdeen Royal Infirmary, Cardiology
Department, Aberdeen, United Kingdom; 2Freeman Hospital, Cardiology
Department, Newcastle upon Tyne, United Kingdom; 3Newcastle University,
Freeman Hospital and Institute of Cellular Medicine, Newcastle upon Tyne,
United Kingdom

Background: A third of ST-elevation myocardial infarction (STEMI) patients un-
dergoing primary percutaneous coronary intervention (PPCI) have multi-vessel
coronary artery disease (MVD). The PRAMI study has suggested that preventa-
tive revascularisation of non-culprit lesions at time of index PPCI may be benefi-
cial. However, the optimal timing of non-culprit lesion PCI remains controversial.
Aim: To assess early (<30 days) and late (30 day – 1 year) mortality following
PPCI in the pre-PRAMI era, according to MVD status.
Methods: A total of 3566 STEMI patients underwent PPCI at two large tertiary
centres between 2008 and 2011 and were included in this study. Patients were di-
vided into 2 groups: 1) single vessel disease (SVD); 2) multivessel disease (MVD)
group. The MVD group was further subdivided into those who had single vessel
PCI (MVD-SVPCI) and those who had multivessel PCI (MVD-MVPCI) during the
index PPCI.
Results: The MVD group consisted of 1201 patients (33.7%), were older and
had a smaller proportion of females (66.2±12.7 years, 26.4%) compared to SVD
group (61.3±13.2 years, 29.8%). In the MVD group, 22.1% of patients underwent
MVPCI. Compared to MVD-SVPCI group, the MVD-MVPCI group had similar age
and proportion of females but a higher percentage of cardiogenic shock (13.2%
vs 4.45, p<0.001) Overall 30-day mortality rate was 5.9% (4.3% in SVD group,
7.4% in MVD-SVPCI group and 15.8% in MVD-MVPCI group). In a logistic re-
gression model adjusted for several confounders, MVD-SVPCI and MVD-MVPCI
were associated with increased 30-day mortality compared to SVD with odds ratio
(95% confidence interval) of 1.63 (1.15-2.30) in MVDSVPCI and 2.89 (1.93-4.32)
in MVDMVPCI group. Overall 30-day to one-year mortality rate was 3.4% (3.0%
in SVD group, 4.5% in MVD-SVPCI and 3.4% in MVD-MVPCI. In the Cox pro-
portional hazard model, neither MVD alone nor MVD subgroups were associated
with 30-day to one-year mortality.
Conclusions: In this large observational study of unselected PPCI-treated pa-
tients, MVD was associated with increased 30-day mortality but not with mortality
beyond 30 days. Although, the optimal timing of staged PCI for MVD following
PPCI remains to be determined, the current study suggests that it should be per-
formed early following index PPCI for it to have an impact on mortality.

P725 | BEDSIDE
Prognostic value of ST-elevation in leads V1 for inferior and aVR for
anterior STEMI undergoing primary PCI

B. Har, P.D. Galbraith, D. Southern, M. Zhang, A. Bizios, M.L. Knudtson on behalf
of APPROACH investigators. Libin Heart Institute, University of Calgary, Calgary,
Canada

Purpose: Among patients with ST-elevation myocardial infarction (STEMI) treated
with fibrinolysis, ST-elevation in leads aVR for anterior STEMI and V1 for inferior
STEMI have been associated with increased mortality. For STEMI patients with
these findings treated with primary percutaneous coronary intervention, we ex-
plored both acute and long term outcomes.
Methods: A prospective cohort of 1274 patients with inferior STEMI and 916 pa-
tients with anterior STEMI undergoing primary PCI were recruited into the study
from Jan 1, 2007 to Dec 31, 2012. Electrocardiograms were obtained at the time
of presentation. We excluded patients with left bundle branch block (n=17 infe-
rior, n=12 anterior). Mortality data was obtained through hospital and provincial
mortality records. At least 1mm of ST-elevation in leads V1 or aVR were the ex-
posures of interest, for inferior or anterior STEMI patients, respectively. Using the
absence of at least 1mm of ST-elevation in leads aVR for anterior STEMI and
V1 for inferior STEMI as a reference, odds ratios (ORs) for acute events [initial
invasive systolic blood pressure (SBP) <80mmHg at the start of catheterization
and intra-procedural ventricular fibrillation (VF) or sustained ventricular tachycar-
dia (VT)] and long term outcomes (30-day and 1-year mortality) were determined.
Adjustments for age and co-morbidities were performed.
Results: For patients with inferior STEMI and at least 1mm ST-elevation in V1,
ORs for 30-day and 1-year mortality were 1.85 (95%CI 0.82-4.13) and 1.85 (1.00-
3.42), respectively; and 1.98 (0.85-4.63) and 2.04 (1.05-3.94) following adjust-
ment. The adjusted ORs for initial invasive SBP <80mmHG and intra-procedural
VF or sustained VT were 2.01 (1.10-3.69) and 2.28 (1.00-5.20), respectively.
Among those with anterior STEMI and at least 1mm ST-elevation in aVR, ORs for
30-day and 1-year mortality were 0.96 (0.33-2.77) and 1.51 (0.78-2.89), respec-
tively. The adjusted ORs for initial invasive SBP <80mmHG and intra-procedural
VF or sustained VT were 3.37 (1.44-7.86) and 3.95 (1.87-8.35), respectively.
Conclusions: In patients undergoing primary PCI for inferior STEMI, ST-elevation
in lead V1 predicts malignant ventricular arrhythmias and initial procedural hy-
potension, as well as increased mortality at 1 year. Among patients with anterior
STEMI, ST-elevation in lead aVR predicts malignant ventricular arrhythmias and
initial hypotension during cardiac catheterization.

P726 | BEDSIDE
Prognostic importance of primary percutaneous coronary intervention
in oldest old patients with acute myocardial infarction (Report from
Mie ACS registry in Japan)

T. Nakata1, T. Kurita1, N. Kumagai2, D. Izumi2, J. Masuda2, T. Seko2,
T. Tanigawa2, H. Kakimoto2, M. Nakamura2, M. Ito2. 1Nagai Hospita / Mie
University Graduate School of Medicine, Cardiology, Tsu, Japan; 2Mie CCU
Network, Mie, Japan

Aims: Older patients (age�75) represent around 30% of all admissions for acute
myocardial infarction (AMI)) In addition, in the aging society, a lot of oldest old
AMI patients (age �85) have been treated by primary percutaneous coronary
intervention (PCI). However, short and mid-term prognosis and importance of
primary PCI for the oldest old AMI patients was not well evaluated.
Methods: From January 2013, we evaluated consecutive 446 AMI patients (mean
age 68.1±13.0, male 77%) from Mie ACS Registry. Average follow up time was
171 days ranging from 1 to 375days. Primary PCI was performed 90% patients.
They were divided into two groups. (oldest old patients �85 years old: n=48 and,
non-oldest old patients <85 years old: n=398).
Results: Percentage of cheat symptom at presentation of oldest patients were
lower than non-oldest patients (75 v.s. 86%, p<0.04), which might lead to the
longer door to balloon time (116 v.s. 95 minutes, P=0.07) and lower frequency of
primary PCI (83% v.s. 91%, P=0.1). In addition, oldest patients showed higher 30
days in-hospital mortality compared to the non-oldest patients. (21.6% v.s. 10.4%,
P=0.01) However, in the oldest patients, patients with primary PCI showed bet-
ter prognosis compared to the patients without primary PCI.(P=0.01, Figure1A)
When only analyzed patients with primary PCI, oldest patients showed similar 30
days in-hospital mortality compared to the non-oldest patients. (P=0.14, Figure
1B) Furthermore, 1 year cardiovascular death in oldest patients with primary PCI

Figure 1. KM curve for 30 days in-hospital survival.
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did not show the significant difference compared to those in non-oldest patients.
(P=0.06)
Conclusion: In this study population, aggressive primary PCI for the oldest old
AMI patients may provide the better 30days and 1 year prognosis similar to the
younger patients.

P727 | BEDSIDE
Impact of the CABG SYNTAX score in patients with acute coronary
syndrome and previous CABG undergoing percutaneous coronary
intervention

S. Lluberas, L. Jubany, M. Delpiano, N. Esmite, D. Korytnicki, C. Artucio,
A. Tuzman, D. Mallo, R. Lluberas. Instituto de Cardiología Intervencionista - INCI
- Casa de Galicia, Montevideo, Uruguay

Purpose: Limited information exists regarding clinical outcomes in patients with
acute coronary syndrome (ACS) and previous CABG undergoing percutaneous
coronary intervention (PCI). Recently the CABG SYNTAX Score, an objective
measure of anatomical complexity and revascularisation post CABG surgery was
reported in stable ischemic heart disease patients. In this context we sought to
analyse the prognostic role of the CABG SYNTAX score in patients with ACS and
previous CABG surgery undergoing PCI.
Methods: Between January 2012 and July 2013, 106 patients with previous
CABG were referred to cardiac catheterisation in our centre due to moderate-
and high-risk ACS (UA=44, NSTEMI=44 and STEMI=18 patients). The study’s
population was subdivided into those that had low-risk (<22) and those that had
high-risk (≥22) CABG SYNTAX score (n=45 and n=61, respectively). The pri-
mary endpoint was all-cause mortality at a median follow-up of 11.6 months (IQR
range: 10.2-13.1 months).
Results:Mean CABG SYNTAX score was 32.5±8.0 and 14.6±4.9 in the high-risk
and low-risk group, respectively. There were no differences in baseline character-
istics and clinical presentation between groups. Patients in the high-risk group had
a larger number of unprotected coronary lesions (2.6±1.2 vs. 1.9±1.0; p<0.01),
fewer patent grafts (0.6±0.7 vs. 1.1±0.7; p<0.01) and a higher standard SYN-
TAX score (45.9±9.0 vs. 28.7±10.1; p<0.01) than patients in the low-risk group.
There was no difference in the incidence of secondary revascularisation between
groups (59% in the high-risk group vs. 49% in the low-risk group; p=0.30), and
PCI was the preferred technic in both groups (94% in the high-risk group and
96% in the low-risk group; p=0.8). Thirty-day mortality was higher in the high-
risk group (21.5% vs. 0%; p<0.01). Kaplan-Meier analysis revealed that patients
with high-risk CABG SYNTAX score had significantly higher all-cause mortality
rates (39.3% vs. 8.9%, p<0.01) during follow up. Multivariate analysis identified
age (OR: 1.06 [CI: 1.01-1.12]; p=0.018) and CABG SYNTAX score (OR: 7.19 [CI:
2.04-25.26]; p<0.01) as independent predictors of mortality during follow-up.
Conclusions: In patients with prior CABG surgery and acute coronary syndrome
undergoing PCI, the anatomical coronary disease complexity and the degree of
revascularisation measured by the CABG SYNTAX score is an independent pre-
dictor of 1 year all cause mortality.

P728 | BEDSIDE
Decreasing educational inequalities in percutaneous coronary
intervention (PCI) utilization following an incident acute myocardial
infarction (AMI) in Norway 2001-2009: a CVDNOR project

E. Llanaj Sulo1, G. Sulo1, J. Igland1, S.E. Vollset1, O. Nygard2, M. Ebbing3,
G. Egeland3, G.S. Tell1. 1University of Bergen, Department of Global Public
Health and Primary Care, Bergen, Norway; 2Haukeland Hospital, Institute of
Medicine, University of Bergen, Department of Heart Disease, Bergen, Norway;
3Norwegian Institute of Public Health, The Cardiovascular Registry, Bergen,
Norway

Purpose: To explore national trends and educational differences in PCI utilization
in patients with an incident AMI during 2001-2009.
Methods: Hospitalizations for an incident AMI in individuals 35-89 years were
obtained from the Cardiovascular Disease in Norway (CVDNOR) project. Highest
attained education was categorized into: basic (1st), secondary (2nd) and tertiary
(3rd). Age-standardized rates of patients receiving PCI within 28 days were calcu-
lated and trends were analyzed by Joinpoint regression. Results are expressed as
average annual percentage change (AAPC) in PCI rates. Educational differences
were explored using multivariable Poisson regression.
Results: Of 104,836 patients (mean age (SD) 71.1 (12.7) years; 62.7% men),
30.4% underwent PCI within 28 days.
In men, PCI rates increased during 2001-2009 in all education levels
(1st: AAPC=14.2% [95%CI; 11.1-17.4]; 2nd: AAPC=13.9% [10.0-18.0]; 3rd:
AAPC=9.9% [7.1-12.8]). Similar trends were observed among women (1st:
AAPC=13.8% [95%CI; 8.3, 19.5]; 2nd 10.6% [95%CI; 7.0, 14.4]; 3rd: AAPC=8.9%
[1.2, 17.2]).
Compared to patients with basic education, those with secondary and tertiary
education had 12% (RR=1.12, 95% CI; 1.10-1.14) and 21% (RR=1.21, 95% CI;
1.18-1.24) higher rates of PCI within 28 days.
The observed gap in receiving PCI was continuously narrowing and differences
became insignificant in 2009 (p<0.01 for interaction between calendar year and
education levels) (Fig. 1).
Conclusion: PCI utilization in patients hospitalized for an incident AMI increased

Figure 1. RR for receiving PCI after AMI

significantly in Norway during 2001-2009, especially among people with basic
education. Patients with secondary and tertiary education had higher PCI rates
compared to those with basic education, but these differences decreased over
time.
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Clopidogrel induced inhibition of P2Y12-mediated platelet reactivity
decreases during elective PCI and the decrease is associated with
reticulated platelets

G. Latkovskis1, I. Urtane2, A. Knipse1, K. Spalva3, N. Nazarenko2,
J. Opincans3, A. Erglis1. 1Paul Stradins Clinical University Hospital, Latvian
Center of Cardiology, Riga, Latvia; 2Riga Stradins University, Riga, Latvia;
3University of Latvia, Faculty of Medicine, Riga, Latvia

Purpose: We evaluated whether P2Y12 inhibition is affected by elective percu-
taneous coronary intervention (PCI) in patients preloaded with clopidogrel. The
study also aimed to investigate role of reticulated platelets (RPs) on periprocedu-
ral changes of platelet inhibition.
Methods: In a prospective single-center study 91 patients underwent elective
PCI with stenting. All patients were preloaded with 300 mg of clopidogrel on the
day before PCI and one 75 mg maintenance dose on the day of PCI. Arterial
blood samples were taken exactly before and immediately after PCI from the ar-
terial sheath. Platelet reactivity index (PRI) was measured by the vasodilator-
stimulated-phosphoprotein (VASP) flow cytometry test. Reticulated platelet count
was performed in 86 patients before and after PCI.
Results: The median increase of PRI was 3%p (interquartile range -2 to 7,
p<0.001). The absolute number of RPs decreased from 9.33±4.82 10x9/L to
8.08±4.29 10x9/L (p<0.001). Patients with baseline RPs below median had
greater increase of PRI (5%p [-1 to 15] vs 1%p [-4 to 6], p=0.015). Individuals
with elevation of RPs during PCI (n=8) had significantly more pronounced me-
dian increase of PRI (6%p [3.5 to 19.75]) compared to those with fall of RPs
(n=78, 2%p [-3 to 6], p=0.045). Both baseline number of RPs and their change
during PCI were associated independently with the increase of PRI (Fig. 1).

Figure 1

Conclusions: Small but significant decrease of P2Y12 inhibition is observed dur-
ing elective PCI in patients preloaded with clopidogrel. Our data suggest that
lower absolute number of RPs before PCI and increase of RPs during PCI may
predispose to a greater loss of P2Y12 inhibition.

P731 | BEDSIDE
Impact of statin therapy on coronary thin-cap fibroatheroma in
patients with stable coronary artery disease: a 3 vessel optical
coherence tomography study

K. Amemiya, K. Yamashita, M. Yamamoto, S. Ebara, T. Okabe, K. Hoshimoto,
T. Yakushiji, N. Isomura, H. Araki, M. Ochiai. Showa University Northern
Yokohama Hospital, Division of Cardiology and Cardiac Catheterization
Laboratories, Yokohama, Japan

Purpose: The coronary thin-cap fibroatheroma (TCFA) estimated by optical co-
herence tomography (OCT) is a major determinant of vulnerable plaques. The
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purpose of this study was to evaluate the impact of statin treatment on coronary
TCFAs by serial OCT analyses.
Methods: A total of 36 patients with coronary artery disease underwent percuta-
neous coronary intervention (PCI) and 3 vessel OCT imaging of non-culprit lipid-
rich plaque. The criteria for TCFA in an OCT image was a lipid-rich plaque with
fibrotic cap thickness <65 μm. Serial OCT analyses were performed at baseline
and 8 months follow-up for non-PCI lipid-rich plaque lesions. The TCFAs treated
with and without a statin were compared with regard to thickness.
Results: OCT detected 48 TCFAs (20: statin treatment, 48: non-statin treatment)
in 108 coronary arteries. The LDL-cholesterol level in the statin treatment group
was significantly lower than in the non-statin treatment group at follow-up. Al-
though the fibrous-cap thickness was increased in both the statin treatment group
and the non-statin treatment group during follow-up period, the degree of increase
was significantly greater in the statin treatment group than in the non-statin treat-
ment group (150±32% vs. 124±30%, p=0.016). Furthermore, when the patients
were divides into two subgroups (the lower LDL-cholesterol goal group:<70 mg/dl
and/or�50% reduction when target level could not be reached, or another group
at follow-up), the fibrous-cap thickness was more increased in the lower LDL-
cholesterol goal group than another group and these effect was much more promi-
nent in patients treated with statin therapy.
Conclusion: The statin treatment for 8 months after percutaneous coronary in-
tervention significantly increased the fibrous-cap thickness in patients with stable
coronary artery disease.

P732 | BEDSIDE
Early benefit of cangrelor in patients undergoing PCI in CHAMPION
PHOENIX

M. Cavender1, R. Harrington2, G. Stone3, K. Mahaffey2, S. Skerjanec4,
J. Prats4, T. Liu4, J. Day4, E. Deliargyris4, D. Bhatt1. 1Brigham and Women’s
Hospital, Boston, United States of America; 2Stanford University, Palo Alto,
United States of America; 3Columbia University Medical Center, New York,
United States of America; 4The Medicines Company, Parsippany, United States
of America

Purpose: CHAMPION-PHOENIX showed that cangrelor, an intravenous P2Y12
inhibitor, reduced death, MI, ischemia-driven revascularization, or stent thrombo-
sis at 48 hours in patients undergoing PCI. We aimed to further characterize the
benefit attributed to either cangrelor or 600 mg clopidogrel in the cangrelor arm.
Methods: A total of 11,145 patients undergoing PCI were randomized in a dou-
ble blind, double dummy fashion either to cangrelor transitioned to clopidogrel
600 mg after the end of the 2 hour infusion or to 300 or 600 mg of clopidogrel
as soon as possible after randomization, which was after the need for PCI was
established at the time of angiography. Timing and dose of clopidogrel adminis-
tration in the comparator arm were at the investigator’s discretion. The primary
endpoint was the composite of death, MI, ischemia-driven revascularization, or
stent thrombosis at 48 hours. A landmark analysis at 2 hours was performed to
reflect a comparison prior to the administration of the clopidogrel 600 mg transi-
tion dose in the cangrelor group.
Results: At 2 hours, cangrelor significantly reduced death, MI, ischemia-driven
revascularization, or stent thrombosis (4.1% vs. 5.4%; HR 0.76; 95% CI 0.64,
0.90; p=0.002) compared with clopidogrel (Figure). The results were similar in
both the 300 mg and the 600 mg placebo subgroups. Between 2-48 hours, there
was no difference in outcomes between patients randomized to either cangrelor
or clopidogrel (0.7% vs. 0.6%; HR 1.16; 95% CI 0.70, 1.90; p=0.57).

Conclusions: In the CHAMPION-PHOENIX trial, the benefit seen with cangrelor
was driven by cangrelor administration and occurred very early before adminis-
tration of clopidogrel in the cangrelor arm.

P733 | BEDSIDE
Does high tolerable statin dose increase risk of intracerebral
hemorrhage? a national health insurance research database analysis
inTaiwan

S.J. Jhuo, W.C. Tsai, T.H. Lin, W.C. Voon, W.T. Lai, S.H. Sheu. Kaohsiung
Medical University, Cardiology, Internal Medicine, Kaohsiung, Taiwan

Background: Several clinical trials had showed high-tolerable dose statin (HDS)
treatment could effectively reduce cardiovascular events. Recent updated lipid

guidelines also recommended prescribing statin up to the highest dose in the
high-risk population. However, there are still some concerns and debates about
the risk of intracerebral hemorrhage (ICH) with HDS treatment.
Methods: This was a national population-based cohort study from National
Health Insurance Research Database of Taiwan from July 2001 to December
2008. Patients with diabetes, cerebrovascular or cardiovascular disease were
enrolled. High-tolerable dose statin (HDS) group was defined as those receiv-
ing more than atorvastatin 420 mg per year or equivalent potency statin. Low-
tolerable dose statin (LDS) group was defined as less than atorvastatin 420 mg
per year or equivalent statin. The primary endpoint is ICH. The secondary end-
points are myocardial infarction (MI), ischemic stroke (IS) and new-onset DM
(NDM).
Results: 61784 patients were enrolled and age was 65.23±14.08 years old.
Mean follow-up time is 2039±6 days. After adjusting age, gender, diabetes and
hypertension, Cox regression analysis found ICH risk is lower in HDS and LDS
groups (HR 0.49, 95% CI 0.26-0.91, p=0.0246 and HR 0.45, 95% CI 0.24-0.86,
p=0.0157). This effect is more dominate in patients with hyperlipidemia and LDS
treatment (HR 0.47, 95% CI 0.23-1.95, p=0.0344). However, the effect is not sig-
nificant in patients with non-hyperlipidemia, no matter HDS or LDS treatment (HR
0.24, 95% CI 0.03-1.99, p=0.1843 and HR 0.39, 95% CI 0.08-1.94, p=0.2495).
Ischemic stroke (IS) is also lower in all population with HDS treatment (HR 0.68,
95% CI 0.55-0.83, p<0.01) and is dominated in patients with hyperlipidemia (HR
0.63, 95% CI 0.51-0.79, p<0.01). The MI and NDM incidence is not significant
change in HDS treatment compare with LDS treatment (HR 0.97, 95% CI 0.86-
1.09, p=0.5534, and HR 1.14, 95% CI 0.90-1.43, p=0.2784).
Conclusion: In the real-world data, we found patients received high-tolerated
dose statin had no higher risk of intracranial hemorrhage and lower ischemic
stroke. If needed, physicians should prescribe high-tolerable dose statin to attain
goal.

P734 | BEDSIDE
Lipoprotein(a) is associated with necrotic core progression of
non-culprit coronary lesions in statin-treated patients with angina
pectoris

T. Nozue1, S. Yamamoto2, S. Tohyama3, K. Fukui4, S. Umezawa5, Y. Onishi5,
T. Kunishima6, K. Hibi7, M. Terashima8, I. Michishita1 on behalf of Kanagawa
PTCA Conference Study Group. 1Yokohama Sakae Kyosai Hospital, Division
of Cardiology, Department of Internal Medicine, Yokohama, Japan; 2Tsurumi
Nishiguchi Hospital, Department of Cardiology, Yokohama, Japan; 3Yokohama
Seamen’s Insurance Hospital, Department of Cardiology, Yokohama, Japan;
4Kanagawa Cardiovascular and Respiratory Center, Department of Cardiology,
Yokohama, Japan; 5Hiratsuka Kyosai Hospital, Department of Cardiology,
Hiratsuka, Japan; 6Mizonokuchi Hospital, Teikyo University School of Medicine,
Fourth Department of Internal Medicine, Kawasaki, Japan; 7Yokohama City
University Medical Center, Division of Cardiology, Yokohama, Japan; 8Toyohashi
Heart Center, Department of Cardiology, Toyohashi, Japan

Background: Statin therapy results in regression and stabilization of coronary
artery plaques, and reduces the incidence of coronary artery disease. However,
statin therapy does not effectively halt the accumulation of necrotic core in all pa-
tients. The purpose of the present study was to identify the predictors associated
with necrotic core progression during statin therapy.
Methods: Coronary atherosclerosis in non-culprit lesions was evaluated using
virtual histology intravascular ultrasound at baseline and 8 months after statin
therapy. One hundred nineteen patients were divided into 2 groups based on
necrotic core progression or regression during an 8-month follow-up period.
Results: Patients with necrotic core progression had higher serum lipoprotein(a)
[Lp(a)] levels than patients with regression at baseline (16 mg/dL vs. 12 mg/dL,
p=0.02) and at the 8-month follow-up (17 mg/dL vs. 10 mg/dL, p=0.006). Pa-
tients with necrotic core progression had a higher fibro-fatty plaque volume (1.28
mm3/mm vs. 0.73 mm3/mm, p=0.002), and less necrotic core (0.56 mm3/mm vs.
1.04 mm3/mm, p<0.0001) and dense calcium (0.35 mm3/mm vs. 0.56 mm3/mm,
p=0.006) plaque volumes at baseline than patients with regression. A multivariate
logistic regression analysis showed that Lp(a) was a significant independent pre-
dictor associated with necrotic core progression during statin therapy (odds ratio
[OR]: 3.514; 95% confidence interval [CI]: 1.338-9.228; p=0.01).
Conclusions: Serum Lp(a) is independently associated with necrotic core pro-
gression in statin-treated patients with angina pectoris.

P735 | BEDSIDE
Pre-treatment with pure eicosapentaenoic acid in addition to statins
can reduce the index of microcirculatory resistance after
percutaneous coronary intervention

H. Takashima, A. Kurita, K. Waseda, H. Ando, K. Maeda, S. Kumagai, S. Sakurai,
A. Suzuki, T. Amano. Aichi Medical University, Aichi, Japan

Background: Previous study reported pre-treatment with statins could reduce
microvascular dysfunction induced by percutaneous coronary intervention (PCI).
Pure eicosapentaenoic acid (EPA) recognized as an antiatherosclerotic and
cardioprotective agent. It is unclear whether pre-treatment EPA in addition to
statins could reduce microvascular dysfunction after elective PCI. The aim of
this study was to assess the association between pre-treatment with EPA and
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post-procedural index of microcirculatory resistance (IMR) value as an index of
microvascular function.
Methods: This study consisted of 56 patients (56 lesions) with stable angina pec-
toris who were planned coronary stent implantation. Patients were assigned to re-
ceive either EPA (1800mg/daily) with statin (EPA group, n=33) or statin only (Con-
trol group, n=23) more than 2 weeks before procedure. In all lesions, integrated-
backscatter intravascular ultrasound (IB-IVUS) measurements were performed
before stenting and the IMR was measured immediately after stent implantation
using a pressure-temperature sensor wire. We compared to IVUS parameters
and the IMR between the 2 groups.
Results: There were no different in clinical characteristics except for eicosapen-
taenoic acid to arachidonic acid ratio between EPA and Control group (1.07
[0.79, 1.47] vs 0.32 [0.21, 0.49], p<0.0001). IB-IVUS parameters were not dif-
ferent between EPA and Control groups (total plaque volume; 154±106mm3

vs 164±131mm3, p=0.8, %lipid volume; 46±15% vs 44±12%, p=0.6). Post-
procedural IMR was significantly lower in EPA than in Control (20.6 [12.9, 24.8]
vs 30.6 [16.5, 42.4], p=0.01).
Conclusion: Pre-treatment with EPA in addition to statin reduced microvascular
dysfunction induced by PCI. The mechanism was not associated with coronary
plaque characterization. This favorable effect with EPA to coronary microcircula-
tion could contribute to the prevention of post-procedural myocardial injury and
the better clinical outcomes.

P736 | BEDSIDE
Long-term compliance of secondary prevention treatment - females
and males with stable angina in clinical practice: Results of the
STAR-Registry

J. Karcher1, S. Schneider2, U. Zeymer3, R. Zahn1, J. Senges2, A. Gitt3. 1Heart
Center Ludwigshafen, Department of Cardiology, Ludwigshafen am Rhein,
Germany; 2Heart Attack Research Center at the University of Heidelberg,
Ludwigshafen am Rhein, Germany; 3Herzzentrum Ludwigshafen, Institut f.
Herzinfarktforschung Ludwigshafen an der Univ. Heidelberg, Ludwigshafen am
Rhein, Germany

Background: Patients with coronary artery disease need live-long medical treat-
ment with multiple agents for secondary prevention. Little is known about the
compliance to long-term secondary prevention treatment of stable coronary artery
disease (CAD) in clinical practice.
Methods: Between Sept 2001 and March 2003, a total of 2,002 consecutive pa-
tients with angina pectoris and first angiographic diagnosis of CAD were enrolled
in the STAR-Registry (50 centres). We examined the compliance to guideline rec-
ommended medical treatment over a 5-year-follow-up in stable CAD in clinical
practice in Germany, separated by gender.
Results: Current practice guidelines recommend long-term treatment with as-
pirin, ACE-inhibitors and statins for patients with stable coronary artery disease.
The use of these drugs was high in both females and males but declined over the
time of 5 years of follow up after the first angiographic diagnosis of CAD. The de-
cline in aspirin treatment might be partly compensated by an increase in the use
of Vit-K-antagonists probably due to a higher rate of atrial fibrillation over time.
We found an increase in the use of calcium-blockers which might be seen as an
aggravation of anti-anginal treatment over time.

Table 1

Drug Females, n=600 (30%) Males, n=1402 (70%)
Baseline 1-year 5-year Baseline 1-year 5-year

Aspirin 89.3% 73.4% 75.7% 90.3% 78.8% 79.5%
Beta-blocker 77.5% 74.0% 80.0% 77.1% 71.0% 75.2%
ACE-inhibitor 61.3% 50.8% 48.9% 59.3% 52.4% 52.0%
Calcium antagonist 16.8% 18.0% 26.3% 12.7% 15.0% 19.2%
Statin 73.3% 61.0% 67.2% 73.8% 63.5% 66.8%
Vit K antagonist 4.0% 5.9% 13.7% 3.4% 5.5% 11.0%

Conclusion: Five years after the first angiographic diagnosis of CAD only 77%
of patients stayed on aspirin, 50% on ACE-inhibitors and 67% on statins. There
is need for improvement towards better long-term compliance to guideline recom-
mended drug treatment.

P737 | BEDSIDE
Withdrawal of angiotensin converting enzyme inhibitor or angiotensin
receptor blocker before coronary angiography reduces
contrast-induced nephropathy from meta-analysis of 4493 patients

J.M. Lee1, S.H. Jo2, H.S. Kim1. 1Seoul National University Hospital,
Cardiovascular Center, Department of Internal Medicine, Seoul, Korea, Republic
of; 2Hallym University Sacred Heart Hospital, Division of Cardiology, Department
of Internal Medicine, Anyang-Si, Gyeonggi-Do, Korea, Republic of

Objectives: To investigate whether stopping or starting ACEI/ARB before con-
trast procedure might influence the occurrence of contrast-induced nephropathy
(CIN).
Method: RCTs or non-RCTs comparing incidence of CIN in the patients under-
going contrast-using procedure with or without pre-procedural discontinuation of
ACEI or ARBs. The pre-specified primary endpoint was overall post-procedural
incidence CIN according to the status of withdrawing ACEI/ARB in chronic users

or new intervention with these medications before coronary angiography. The OR
with 95% confidence interval was the effect measure.
Results: This analysis included 12 studies, 4,493 total adult patients receiving
CAG. Continuation of ACEI/ARB in chronic users or administration of ACEI/ARB
as a preventive measure in the naïve patients before AG showed no effect in the
incidence of post-procedural CIN in the random effect model (OR 1.27, 95% CI
1.77-2.11, p=0.351, I2=61.9%). However, for the patients with chronic users, the
continuation of ACEI/ARB before CAG is significantly associated with higher in-
cidence of CIN (OR 2.06, 95% CI 1.62-2.61, p<0.001, I2=0.0%), and the haz-
ard of continuation were marked in the subgroup of older patients (age ≥60;
OR 2.00, 9% CI 1.51-2.66, p<0.001, PInteraction=0.009) and chronic kidney dis-
ease (estimated GFR <60 ml/min; OR 2.70, 9% CI 1.52-4.79, p=0.001, PInter-
action=0.111). Administration of ACEI/ARB as a preventive measure in the naïve
patients showed no impact on the development of CIN (OR 0.52, 95% CI 0.23-
1.16, p=0.108, I2=34.2%).

Conclusions: Discontinuation of ACE/ARB in chronic users is associated with
significantly lower incidence of CIN, however administration of ACEI/ARB as a
preventive measure did not showed any effect in the occurrence of CIN in this
meta-analysis.

P738 | BEDSIDE
Sustained reversal of apixaban anticoagulation with andexanet alfa
using a bolus plus infusion regimen in a phase 2 placebo controlled
trial

M. Crowther1, G. Lu1, P. Conley1, S. Hollenbach1, J. Castillo1, J. Lawrence2,
L. Barron1, G. Levy1, S. Connolly3, J. Curnutte1. 1Portola Pharmaceuticals,
Inc., South San Francisco, United States of America; 2Bristol Myers Squibb,
Princeton, United States of America; 3Mcmaster University, Hamilton, Canada

Increased use of novel oral anticoagulants couples with the lack of a reversal
agent presents an unmet medical need for bleeding patients. Andexanet alfa
(AnXa) is a modified recombinant human fXa that is catalytically inactive but
retains high affinity for fXa inhibitors. Previously reported data in apixaban an-
ticoagulated healthy subjects demonstrated a dose responsive reversal of anti-
coagulation as measured by anti-fXa activity after a single intravenous (IV) bolus
administration of AnXa.
In this study we examine sustained reversal of apixaban-mediated anticoagulation
using a 420 mg bolus plus continuous infusion regimen of AnXa for 45 min or 2
hrs at 4 mg/min, utilizing a 6:3 ratio of AnXa to placebo-treated subjects. Subjects
were administered apixaban 5 mg BID on Days 1-6 and then dosed with IV AnXa
or placebo on Day 6.
At 2 min following the completion of the AnXa bolus, mean anti-fXa activity de-
creased by >90% and this level of reversal was sustained throughout the infu-
sion period for both regimens (p<0.0001). Similarly, plasma concentrations of
unbound (free) apixaban decreased immediately after AnXa bolus and paralleled
the anti-fXa activity profile. For the 2-hr infusion cohort, complete reversal of in-
hibition of thrombin generation was sustained throughout the AnXa infusion and
remained within the normal range for 2 hrs post cessation of infusion. AnXa was
well tolerated with no SAE’s or severe AE’s.

Sustained decrease in anti-fXa activity.

These data demonstrate that a bolus plus infusion regimen of AnXa provides a
rapid and sustained reversal of anticoagulation as measured by anti-fXa activity,
unbound fraction of apixaban in plasma, and thrombin generation. These proper-
ties of AnXa are likely to provide flexibility in dosing regimens for various clinical
indications requiring different durations of reversal.
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P739 | BEDSIDE
Safety and efficacy of hemostatic patch for post procedural
hemostasis

H. Mitsuhashi, M.Y. Yamazoe, I.K. Komatsu, T.A. Asano, A.M. Mizuno,
Y.M. Nishihata, F.Y. Yamagami, H.N. Niinuma, Y.N. Nishi, K.N. Niwa. St. Luke’s
International Hospital, Cardiovascular Center, Tokyo, Japan

Purpose: Hemostasis using hemostatic patch after cardiac interventions has
been developed but its safety and efficacy is unclear. The purpose of this study is
to investigate successful hemostasis rate and to investigate difference of it among
different access sites.
Methods: 100 consecutive puncture sites which were used for CAG, PCI or struc-
tural heart intervention with radial artery (RA), femoral artery (FA) or femoral vein
(FV) access were included in the study. Activated coagulation time (ACT) was
measured at the end of the procedure. Hemostasis was performed using manual
pressure with hemostatic patch (Algimelt, Kaneka). Time to achieve hemostasis
was measured. When hemostasis was not obtained even after 15 minutes man-
ual pressure, protamine was used. Even when hemostasis was not achieved with
20 minutes manual pressure, radial band was added. Successful hemostasis was
defined as no bleeding condition was achieved without adding a radila band. Re-
bleeding and hematoma rate were calculated. Difference of successful hemosta-
sis rate, rate of successful hemostasis which did not need protamine and time
until complete hemostasis and frequency of bleeding/hematoma between FA, FV
and RA was compared.
Results: RA, FA and FV access was included in 48 (48.0%), 33 (33.0%) and 19
(19.0%) sites. Mean ACT was 231.1, 220.6 and 221.0 sec (p=0.80). Mean sheath
size was 5.3, 5.3 and 7.1Fr (<0.001). Borderline significant difference was ob-
served in successful hemostasis rate (85.4%, 97.0% and 100%, p=0.061). When
adjusted for confounding factors, significance disappeared (p=0.15). Borderline
significant difference was also observed in successful hemostasis which did not
need protamine (45.8%, 66.7% and 68.4%, p=0.060). Difference became signif-
icant when confounding factors were adjusted (p=0.031). Similar result was ob-
served when femoral artery and vein access were combined and compared to
radial artery access (p=0.013). Significant difference was observed in time until
hemostasis (13.6, 10.4 and 9.4min, p=0.003) as well. Significant difference was
not changed even when confounding factors were adjusted (p=0.008). Similar
result was observed when femoral artery and vein access were combined and
compared to radial artery access (p=0.001). No difference was observed in re-
bleeding/hematoma (4.1%, 6.1% and 5.3%, p=0.93).
Conclusion: FA and FV access showed significant higher rate of success-
ful hemostasis which did not need protamine and shorter time until complete
hemostasis than RA access.

A POTPOURRI OF ACUTE CORONARY SYNDROMES

P741 | BEDSIDE
Prognostic implication of the new peri-PCI (type 4a) myocardial
infarction definition according to the third universal definition of
myocardial infarction in patients with NSTE ACS

P. Tricoci1, R. Clare1, S. Leonardi2, H.D. White3, D.J. Moliterno4, L. Wallentin5,
F. Van De Werf6, L.K. Newby1, K.W. Mahaffey7, P.W. Armstrong8. 1Duke Clinical
Research Institute, Durham, NC, United States of America; 2Policlinic Foundation
San Matteo IRCCS, Pavia, Italy; 3Green Lane Cardiovascular Service, Auckland
City Hospital, Auckland, New Zealand; 4University of Kentucky, Gill Heart
Institute and Division of Cardiovascular Medicine, Lexington, United States of
America; 5Uppsala Clinical Research Center, Department of Medical Sciences,
Uppsala, Sweden; 6University of Leuven, Department of Cardiology, Leuven,
Belgium; 7Stanford University, Department of Medicine, Stanford, United States
of America; 8University of Alberta, Division of Cardiology, Edmonton, Canada

Purpose: The definition of peri-PCI MI (type-4a) and its prognostic implication
are controversial. Traditionally, type-4a MI was defined by CK-MB >3xULN after
PCI. The 3rd universal MI definition introduced key changes: troponin (cTn) as
the preferred biomarker; cTn (or CK-MB) threshold >5xULN; need for evidence
of PCI-related clinical/angiographic complication. The prognostic implication and
incidence of type-4a MI with the new criteria are not defined.
Methods: In the TRACER trial, 7479 of 12,944 NSTE ACS pts underwent PCI.
CEC-adjudicated type-4a MI definition was: new CK-MB increase >3xULN post-
PCI (normal/falling biomarkers pre-PCI). CRFs collected investigator-reported
PCI complications, including clinical instability or ischemia and angiographic com-
plications (dissection, branch closure, no-reflow, TIMI flow decrease, emboliza-
tion, thrombus formation). We assessed 1-yr death following type-4a MI within
30d using these definitions: 1) TRACER definition; 2) TRACER definition with
PCI complications; 3) cTn/CK-MB >5xULN; 4) 3rd universal type-4a MI defini-
tion. 1-yr death was assessed in pts with spontaneous MI within 30d (n=98) and
in pts without MI (n=6922) for comparison.
Results: Type-4a MI rates were 4.0% with the TRACER definition, 0.99% with the
TRACER definition plus PCI complications, 3.7% with the >5xULN biomarker-
only definition, and 0.95% with the universal type-4a MI definition. Mortality
through 1yr after type-4a MI didn’t change substantially by adding clinical and
angiographic complications to biomarker criteria and was several folds lower than
mortality after spontaneous MI.
Conclusion: Incorporating clinical or angiographic complications in addition to

KM death rate 30d to 1y, by 30d MI type.

biomarker criteria reduced the number of pts meeting MI criteria, without changing
mortality risk following type-4a MI.

P742 | BEDSIDE
Impact of invasive strategy in elderly patients referred for Acute
Coronary Syndrome

R. Gallet, C.M. Tissot, J. Ternacle, E. Teiger, J.L. Dubois-Rande, P. Lim. AP-HP -
University Hospital Henri Mondor, Creteil, France

Background: Limited data are available in elderly patients admitted for acute
coronary syndromes. The purpose of this study is to assess the beneficial impact
of aggressive treatment strategy (defined by percutaneous coronary angiogram
and eventually revascularization) on outcome in elderly patients.
Method: 1702 patients consecutive patients admitted for acute coronary syn-
drome were screened. Of these 1702 patients, 294 patients were ≥80 years old.
Acute coronary syndrome was defined as chest pain associated with either tro-
ponin rise and fall or new change in ST segment or T wave. Patients with ST
elevation were excluded and 235 patients>80 years old with non STEMI (85±3
years old, 125 men) were finally retrospectively analyzed. All patients received
anti-platelet and anti-coagulant treatment according to ESC guidelines. We com-
pared outcome defined by death and emergency readmission in cardiology ac-
cording to treatment strategy (conservative or invasive).
Results: Coronary angiography was performed in 146 patients while 88 received
medical treatment alone. Patients with angiography performed were younger
(84.5±3.2 years vs. 85.6±3.9 years) but had similar event risk estimated by
GRACE score (174±26 vs. 179±33). During follow up (median=498 days), one
year mortality and emergency readmission was similar regardless the decision to
perform coronary angiogram or not (41.2% vs. 43.6%, p=0.7) but in hospital stay
was longer when angiogram was performed (4.1±3.7 vs. 2.9±2.8, p=0.01).
Among the 146 patients who underwent coronary angiography, revascularization
was performed in 98. Revascularization was not influenced by age (84.1±3.0
vs. 84.7±3.4) but Grace score was higher in patients with revascularization per-
formed (177±26 vs. 167±30). Importantly, only patients with Left main (LM) or
proximal left anterior descending artery (LAD) disease benefited from revascu-
larization (1-year free event survival 26% vs. 79%, p=0.0003) whereas patients
without LM/LAD disease did not (39% vs. 35%, p=0.7).
Kaplan Meier mortality and emergency readmission analysis during follow up con-
firmed that patients with non revascularized LM or proximal LAD disease had
worth outcome (LogRank p=0.009).
Conclusion: Invasive management of acute coronary syndromes in elderly pa-
tients improves survival in patients with Left main or proximal LAD disease. In
other patients, invasive strategy does not improve outcome and results in pro-
longed in-hospital stay. Upstream stratification may be useful to identify patients
with suspected Left main or proximal LAD disease.

P743 | BEDSIDE
Use of copeptin for the early diagnostic of acute myocardial infarction
in patients with just minimally elevated high-sensitive troponin T

T. Reichlin, R. Twerenbold, P. Hillinger, C. Jaeger, P. Haaf, K. Wildi, S. Osswald,
C. Mueller. University Hospital Basel, Basel, Switzerland

Background: High-sensitive troponin (hs-cTn) assays have markedly increased
the number of patients with elevations of hs-cTn levels above the 99th percentile
in the emergency room. The early diagnosis of acute myocardial infarction (AMI)
in the subset of patients with just minimal elevations in hs-cTn is particularly dif-
ficult. Copeptin, a marker of endogenous stress, might be of added value in this
patient group.
Methods: In a prospective multicenter study, we enrolled 1990 consecutive pa-
tients with symptoms suggestive of AMI. Levels of hs-cTnT and Copeptin were
measured at admission. Final diagnoses were adjudicated by two independent
cardiologists according to the universal definition of AMI and hs-cTnT levels. For
this analysis, we focused on patients with a hs-cTnT level at admission between
14 ng/l (99th percentile) and 50ng/l.
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Results: Of the 1990 patients enrolled, 22% had a hs-cTnT level at admission
between 14 ng/l (99th percentile) and 50ng/l. Of these patients, 32% had a final
adjudicated diagnosis of AMI, while 19% were diagnosed with unstable angina,
21% with other cardiac disorders and 34% with non-cardiac causes of chest pain.
Levels of Copeptin were significantly higher in patients with AMI compared to
those without (17.5 pmol/l vs. 11.0 pmol/l, p=0.001). The area under the ROC
curve for the diagnosis of AMI of hs-cTnT was (AUC of 0.66). The combination
with Copeptin did not significantly improve the diagnostic accuracy (AUC for com-
bination 0.68).

Conclusion: Of all patients presenting with symptoms suggestive of AMI, one
quarter shows a minimal elevation in hs-cTnT between 14ng/l (99th percentile)
and 50ng/l at admission. In this difficult subset of patients, the additional use of
Copeptin did not improve the early diagnosis of AMI compared to the use of hs-
cTnT alone.

P744 | BEDSIDE
Optimal cutoff-value of a prototype high-sensitivity cardiac troponin I
assay in patients with kidney disease for the early diagnosis of acute
myocardial infarction

R. Twerenbold1, K. Wildi1, M. Rubini Gimenez1, T. Reichlin2, P. Haaf1,
S. Osswald1, C. Mueller1. 1University Hospital Basel, Basel, Switzerland;
2Brigham and Women’s Hospital, Department of Medicine, Cardiovascular
Division, Boston, United States of America

Purpose: The recent introduction of high-sensitivity cardiac troponin (hs-cTn) as-
says improved the early diagnosis of acute myocardial infarction (AMI). However,
its diagnostic utility has never been tested in patients with kidney disease (KD),
who are known to have elevated levels of cTn already in the absence of AMI,
which may lead to a lower diagnostic value of more sensitive cTn in this high-risk
subgroup.
Methods: We conducted an international multicenter study to examine the diag-
nostic accuracy of the prototype Siemens hs-cTnI Vista assay in 1885 patients
presenting to the emergency department with symptoms suggestive of AMI, of
whom 283 (15%) were determined to have KD (MDRD GFR <60ml/min/1.73m2)
and to derive the optimal cutoff value for the diagnosis of AMI in patients with KD.
The final diagnosis was adjudicated by two independent cardiologists based on
hs-cTnT.
Results: AMI was the final diagnosis in 33% (n=93) of all KD-patients as com-
pared to 17% in patients with normal kidney function (p<0.001). Among KD-
patients with other diagnoses than AMI, baseline hs-cTnI-levels were elevated
above the 99thpercentile in 44%, In patients with KD the diagnostic accuracy
at presentation, quantified by the area under the receiver-operator-characteristic
curve (AUC), was 0.89. In patients presenting within three hours after the onset
of chest pain, the AUC remained high with 0.88. In KD, the optimal hs-cTnI cutoff
derived from the ROC curve was 32.0ng/l compared to 12.9ng/l in patients with
normal kidney function (standard 99th percentile 9ng/l, provided by the manufac-
turer).
Conclusions: The investigated prototype hs-cTnI assay has a very high diagnos-
tic accuracy also in KD-patients. Mild elevations are common in non-AMI patients.
However, the test-specific optimal cutoff-level in KD-patients seems to be more
than three times as high as the standard 99th percentile level.
ClinicalTrials.gov number, NCT00470587

P745 | BEDSIDE
Factors associated with timing of coronary angiography in NSTEMI
patients in the real world. The FAST-MI 2010 registry

G. Ducrocq1, E. Puymirat2, T. Chouied3, G. Pacouret4, O. Guenot5,
J.M. Montely6, P. Dupouy7, F. Schiele8, T. Simon9, N. Danchin2 on behalf of
FAST-MI investigators. 1Hospital Bichat-Claude Bernard, Paris, France; 2AP-HP
- European Hospital Georges Pompidou, Paris, France; 3Hopital Central, Nancy,
France; 4University Hospital of Tours, Tours, France; 5Clinique Belledone, St
Martin d Heres, France; 6Hopital Robert Ballanger, Aulnay sous Bois, France;
7Centre hospitalier, Melun, France; 8Regional University Hospital Jean Minjoz,
Besancon, France; 9AP-HP - Hospital Saint Antoine, Paris, France

Rationale: Current guidelines recommend different timelines for performing coro-

nary angiography (CAG) in patients with Non-ST-elevation Myocardial Infarction
(NSTEMI) according to their initial presentation. We investigated whether routine
practice on a nationwide scale reflected these guidelines, using the FAST-MI 2010
registry.
Methods: FAST-MI is a nationwide French registry recruiting consecutive AMI
patients (≤48 hours from onset) in 213 centers (76% of all French centers) in
November 2010. Among 1805 NSTEMI patients, 1652 underwent CAG during
the initial hospital stay, of whom 1137 (69%) had complete timing data available.
Results: CAG was done ≤2 hours of admission in 121 (11%), from 2-24 hours in
601 (53%) and beyond 24 hours in 415 (36%). Urgent (≤2 hours) CAG was used
in a similar proportion of patients with or without hemodynamic instability (14%
vs 10%), or with a GRACE score <140 or ≥140 (10%). Among EMS-transported
patients, those with urgent CAG received more prehospital medications: clopido-
grel (64% vs 32%), GP IIb-IIIa (5% vs 1%), LMWH (36% vs 23%), UFH (26% vs
14%), morphine (22% vs 5%).
Using multiple logistic regression analysis, 3 types of characteristics were asso-
ciated with urgent CAG: logistic variables (admission to site with cath lab: OR
5.2, 2.3-11.6; EMS transportation: OR 2.5, 1.6-4.0; admission on week-end: OR
0.57, 0.33-0.99), ECG variables (LBBB: OR 4.5, 2.28-8.94, ST-T abnormalities
OR 4.56, 2.36-8.82) and characteristics of current episode (ongoing chest pain:
OR 2.22, 1.21-4.10; out-of-hospital cardiac arrest: OR 23.8, 2.6-213.5; Killip class
3-4: OR 0.26, 0.07-0.98).
Rhythm disturbances were more frequent in patients with urgent CAG: VF (5% vs
1%), sustained VT (7% vs 1%), A-V block (4% vs 1%), but recurrent MI or bleeding
were similar. Thirty-day mortality was higher in patients with urgent CAG (5.2%
vs 1.5%, P=0.17; after excluding patients with cardiac arrest or intubation: 2.8 vs
1.3%, P=0.24). However, urgent CAG was not an independent predictor of 30-day
(OR 0.79, 0.09-6.63) or one-year mortality (HR 1.47, 0.65-3.34).
Conclusion: In real-world practice, the choice of urgent CAG is more often dic-
tated by logistic considerations than by guideline recommendations. After adjust-
ment for potential confounders, urgent coronary angiography was not associated
with improved clinical outcomes.
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Spontaneous coronary artery dissection: angiographic diagnosis and
contribution of optical coherence tomography

G. Souteyrand1, G.M. Malcles1, N. Combaret1, N. Barber-Chamoux1,
J.R. Lusson1, C. Berry2, P. Motreff1. 1University Hospital Gabriel Montpied,
Cardology, Clermont-Ferrand, France; 2Cardiovascular Research Centre of
Glasgow, Cardiology, Glasgow, United Kingdom

Purpose: We aimed to assess the incidence of spontaneous coronary dissection
(SCAD) and to determine the typical characteristics revealed by angiography and
optical coherence tomography (OCT) observations with angiography and optical
coherence tomography (OCT).
Methods: We performed a prospective single centre study of SCAD during usual
care practice. Conservative management was adopted as appropriate. OCT was
performed selectively for diagnostic purposes and/or to guide the management of
complex cases.
Results: Between 2005 and 2013 SCAD was diagnosed in 40 patients (mean age
49 years, all women), representing 0.8% of all acute coronary syndrome patients
managed invasively. Three quarters of these patients had ≤1 cardiovascular risk
factors. 16/40 (40%) SCAD patients presented with ST-elevation myocardial in-
farction and 7/40 (17%) had concomitant cardiogenic shock. The final treatment
plan was: 60% medical therapy, 30% PCI, 10% surgical (CABG or heart trans-
plant). Two (5%) patients died acutely and all of the other women are currently
alive (median follow-up 27 months).
Angiography: On retrospective review of the angiograms, we observed 5 features
indicative of the pathophysiology of SCAD: 1) absence angiographic evidence
of coronary disease; 2) an intimal flap; 3) extravasation of contrast; 4) smooth re-
duction of lumen caliber or coronary artery occlusion; 5) start/end of angiographic
ambiguity distal to a collateral branch. 3 of these 5 signs were present in 95% of
the patients.
OCT was performed in 10 cases (25%). OCT imaging revealed an intramural
hematoma, an intimal flap and the total extent of vessel dissection extension.
OCT confirmed the position of the guide-wire in the true lumen in 2 cases, which
in turn facilitated an uncomplicated successful PCI.
Conclusions: In this large series of consecutive SCAD, we report angiographic
signs helpful for the diagnosis. In complex or ambiguous cases, OCT is safe and
it helps to optimise successful PCI.

P747 | BEDSIDE
Left atrial function assessed by left atrial strain in patients with left
circumflex branch culprit acute myocardial infarction

T.-H. Park, D.H. Lee, J.E. Lee, K. Park, J.S. Park, M.H. Kim, Y.D. Kim. Dong-A
University, Busan, Korea, Republic of

Objective: This study aimed to assess ischemic insult to the left atrium (LA) in
patients with acute myocardial infarction (AMI). We hypothesized that LA func-
tion would be further decreased in AMI patients with a culprit lesion in the left
circumflex branch, which supplies the left atrial myocardium.
Methods: Sixty-eight AMI patients treated with emergent percutaneous coro-
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nary intervention were prospectively enrolled. Echocardiography was performed
to evaluate left ventricular diastolic function, LA volume, and LA function. Systolic
(LAS) and late diastolic (LAA) LA strain were measured using speckle tracking
echocardiography. Echocardiography data was compared regarding culprit lesion
locations and clinical characteristics.
Results: Global LAS strain was significantly lower in patients with a culprit lesion
in the left circumflex branch than in patients with culprit lesions in other vessels
(left anterior descending, 27.3±6.8%; left circumflex, 20.1±8.9%; right coronary
artery, 23.3±6.5%; p=0.007). LA volume index did not differ significantly (left an-
terior descending, 28±7 mL/m2; left circumflex, 34±11 mL/m2; right coronary
artery, 32±9 mL/m2; p=0.093). Other clinical and conventional echocardiographic
parameters, including Doppler measurements, did not differ significantly.
Conclusion: Global LAS strain was lower in AMI patients with a culprit lesion
in the left circumflex branch than in patients with culprit lesions in other vessels,
without any significant difference in LA volume index. The lower global LAS strain
might suggest decreased LA function resulting from ischemic insult by AMI with
culprit lesions in the left circumflex branch.

P748 | BEDSIDE
Microvascular obstruction in patients with non-ST-elevation myocardial
infarction - A contrast-enhanced cardiac magnetic resonance study

E. Guerra1, M. Hadamitzky1, G. Ndrepepa1, C. Bauer1, T. Ibrahim2, I. Ott1,
K.L. Laugwitz2, H. Schunkert1, A. Kastrati1. 1German Heart Center of Munich,
Munich, Germany; 2Hospital Rechts der Isar, Munich, Germany

Objectives: The aims of the study were to assess the frequency and predictive
factors of microvascular obstruction (MVO) in patients with non-ST-segment ele-
vation myocardial infarction (NSTEMI).
Background: The frequency and predisposing factors of MVO in patients with
NSTEMI is poorly investigated.
Methods: This study included 190 consecutive patients with NSTEMI who un-
derwent coronary angiography, percutaneous coronary intervention (PCI) within
24 hours after admission and cardiac magnetic resonance (CMR) imaging after a
median of 4.1 days after angiography. MVO was defined using the CMR criteria.
Results:MVOwas detected 26 of 190 patients (13.8%) with CMR late-gadolinium
enhancement images. Patients with MVO were more likely to be men (88% vs
70%; P=0.028) and to have higher peak high-sensitivity troponin T, creatine ki-
nase and creatine kinase-myocardial band levels, baseline Thrombolysis in My-
ocardial Infarction (TIMI) flow grade 0-1, absence of collateral circulation, post-
PCI TIMI flow grade <3, myocardial blush grade <3 and angiographic no-reflow
(58.3% vs 18.7%) than patients without MVO. Patients with MVO had a signifi-
cantly larger myocardial edema extension which corresponds to the area at risk
(16.4%±16.0% vs. 10.7%±13.7% of the left ventricle, P=0.016) and larger in-
farct size (13.6%±8.8% vs 3.5%±5.6% of the left ventricle, P<0.001) In multivari-
able analysis, the culprit lesion localization in the circumflex coronary artery (ad-
justed odds ratio [OR]=13.71, 95% confidence interval [CI] 2.91-64.58, P<0.001)
and the infarct size (adjusted OR=3.37, 95% confidence interval [CI]1.80-6.29,
P<0.001 for each 5% of the left ventricle) were independently associated with
the increased risk for MVO.
Conclusions: In patients with NSTEMI undergoing early PCI, the MVO defined
by CMR imaging was present in 13.8% of the patients. The localization of culprit
lesion in the circumflex coronary artery and larger infarct size were independently
associated with the increased risk for MVO in these patients.

P749 | BEDSIDE
Absolute or relative deltas for diagnosis of myocardial infarction and
how should they be calculated

P. Collinson1, D.C. Gaze1, S. Goodacre2. 1St George’s Healthcare NHS Trust,
London, United Kingdom; 2The University of Sheffield, Sheffield, United Kingdom

Objective: To compare delta values with peak troponin for the diagnosis of my-
ocardial infarction when more sensitive troponin assays are used for the diagnosis
using the universal definition of myocardial infarction.
Methods: The study was a sub study of the point of care arm of the RATPAC trial
(Randomised Assessment of Treatment using Panel Assay of Cardiac markers),
set in the emergency departments of six hospitals. Prospective admissions with
chest pain and a non-diagnostic electrocardiogram had an additional blood sam-
ple taken at admission and 90 minutes from admission, separated and the serum
stored frozen until subsequent analysis. Samples were analysed for cardiac
troponin I (cTnI) bythe Stratus CS (CS) (Siemens Healthcare Diagnostics), 99th
percentile 70 ng/L; the Beckman AccuTnI enhanced (B) (Access 2, Beckman-
Coulter) 99th percentile 40 ng/L, the Siemens Ultra (S) (ADVIA Centaur, Siemens
Healthcare Diagnostics)99th percentile 50 ng/L. and cardiac troponin T (cTnT)
by the Roche high sensitivity cardiac troponin T assay hs-cTnT (Elecsys 2010,
Roche diagnostics) 99th percentile 14 ng/L. The universal definition of myocardial
infarction (MI) utilising laboratory measurements of cardiac troponin performed at
the participating sites together with measurements performed in a core laboratory
was used for diagnosis. Delta troponin was calculate as follows (a = 0 and b = 90
minute sample). Absolute delta (b – a), absolute positive delta (b – a for b>a and a
– b for a>b), %delta (b – a)/a, %positive delta (b-a)/a for b>a and (a-b)/b for a>b.
Diagnostic accuracy was compared by receiver operator characteristic (ROC)
curve analysis for diagnosis by each delta calculation and for peak troponin value.

Results: Samples were available from 617/1132 patients enrolled in the study,
357 male age 23.7-92.8 years median 53.8 years. Delta troponin was diagnos-
tically equivalent to peak troponin for all four troponin methods. Absolute delta
was superior to relative delta for cTnI B (p 0.0007) and cTnT (p 0.0491) and just
failed to reach significance for cTnI CS (p 0.064). Absolute and absolute posi-
tive delta had equivalent diagnostic performance for all methods. For all methods,
expressing relative delta as a positive percentage made diagnostic performance
worse when compared to absolute delta or peak troponin or both. Absolute posi-
tive delta was superior to relative positive delta for cTnI B and cTnT.
Conclusion: Absolute delta is superior to relative delta for the diagnosis of MI.
The calculation should be the subtraction of the two values in temporal sequence.

P750 | BEDSIDE
The more you see the worse you get: institutional experience as a
predictor of evidence based care in acute coronary syndromes

D. Brieger1, K. Hyun1, B. Costa1, B. Dabin1, J. Mariani2, E. Yamen3,
J. Amerena4, A. Fitzpatrick5, O. Farouque6, A. Macisaac7 on behalf of the
CONCORDANCE investigators. 1Concord Hospital, Anzac Research Institute,
Sydney, Australia; 2Bairnsdale Hospital, Bairnsdale, Australia; 3Sir Charles
Gairdner Hospital, Perth, Australia; 4Geelong Hospital, Geelong, Australia;
5Nepean Hospital, Sydney, Australia; 6Austin Hospital, Melbourne, Australia; 7St
Vincent’s Hospital, Melbourne, Australia

Purpose: Variations in evidence based care for patients with Acute Coronary
Syndromes (ACS) exist between hospitals. Gaps in care are prevalent and prog-
nostically important among highest risk patients. We hypothesised that “institu-
tional experience” reflected by the proportion of high relative to non-high risk pa-
tients seen in hospitals contributes to inter-institutional variation in care.
Methods: Receipt of evidence based care (invasive management (cath), re-
ceipt of four or more evidence based therapies (EBT)) according to patient risk
was documented in the Co-operative National Registry of Acute Coronary Care,
Guideline Adherence and Clinical Events (CONCORDANCE). Hospitals were
stratified according to proportion of high risk patients treated in discrete clini-
cal categories (Median Grace Risk Score (GRS), Chronic Kidney Disease (CKD),
age>80yrs, Killip>1 (K>1)). For each category, receipt of care was compared
between hospital groups. Hospital characteristics were entered into multivariate
models to identify the predictors of care.
Results: 4096 ACS patients recruited into 33 Australian hospitals from February
2009-December 2013 were included. Comparing hospital performance, there was
an inverse relationship between high risk patients and care:Highest vs lowest
hospital quartiles: GRS >130, cath 70% vs 89% p<0.0001, ≥4 EBT 72% vs 80%,
p=0.06;CKD, cath 56% vs 71% p<0.01, ≥4 EBT 60% vs 78% p=0.0009;>80yrs
cath 35% vs 66% p=0.0001, ≥4 EBT 62% vs 56% p=0.41, K>1 cath 53% vs 80%
p=0.01,≥4 EBT 64% vs 64% p=0.98. After adjusting for catheterisation laboratory
and hospital location, care of high risk patients remained inversely associated with
hospital experience (Table).

High risk patients Likelihood of Cath, Likelihood of ≥4 EBT,
highest vs lowest proportion hospital highest vs lowest proportion hospital

OR (95% CI) OR (95% CI)

GRS >130 0.29 (0.17–0.49) 0.65 (0.41–1.03)
CKD 0.59 (0.35–0.99) 0.47 (0.27–0.80)
>80yrs 0.31 (0.15–0.66) 1.41 (0.69–2.89)
K >1 0.27 (0.09–0.78) 0.98 (0.40–2.42)

Conclusions: Institutions that treat higher proportions of high risk patients are
less likely to offer them evidence based care. Risk adverse behaviour therefore
appears to be reinforced by clinical experience and constitutes a novel important
barrier to improvement in evidence based care.

P751 | BEDSIDE
Heart rate at hospital discharge predicts long term prognosis in
patients with acute coronary syndrome

U. Yuksek1, F. Akin1, M. Bozbay2, M. Sunbul2, A Murat3. 1Kastamonu Munif
Islamoglu State Hospital, Kastamonu, Turkey; 2Marmara University, Istanbul,
Turkey; 3Dr. Siyami Ersek Thoracic and Cardiovascular Surgery Center, Istanbul,
Turkey

Purpose: Heart rate is a clear prognostic marker in patients with coronary artery
disease. But the prognostic value of heart rate at hospital discharge in acute
coronary syndrome patients is not very well known. So we tried to identify the
prognostic value of heart rate in this setting.
Methods: We collected information from 525 consecutive acute coronary syn-
drome patients hospitalised in our hospital between December 2010 and Decem-
ber 2011 who survived and had a hospital discharge heart rate record in their
files. The heart rate values, laboratuary measurement values, demographic and
echocardiographic parameters were recorded. Fifty-three (10%) of the patients
had unstable angina pectoris, 290 (55%) had non-st elevated myocardial infarc-
tion and 182 (35%) had ST elevation myocardial infarction. The mean age of the
patients was 64. Three hundred and ninety patients (74%) were men and 135
(26%) patients were women. The patients were divided into two groups accord-
ing to their heart rate at hospital discharge: the patients in the first group had
heart rate >70 beats/minute and the ones in the second group had heart rate
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≤70 beats/minute. The follow-up period was 2 years. At the end of 2 years the
patients were called and the survival status of the patients was learnt. At the end
of the follow-up period 430 patients (or their relatives) could be contacted.
Results: The patients in the first group who had discharge heart rate >70
beats/minute had lower ejection fraction, higher admission heart rate values,
higher troponin I values, higher admission serum glucose levels than the pa-
tients in the second group. According to Spearman’s correlation analysis, dis-
charge heart rate was positively correlated with serum troponin I, CK-MB, glucose
and creatinine values and negatively correlated with ejection fraction and serum
haemoglobin values. Ninety-seven patients died during the 2 year follow-up. The
mortality rate in the first group was significantly higher than in the second group
(87 vs. 10, p value=0.04). Univariate logistic regression analysis showed age, dis-
charge heart rate, sex, ejection fraction, troponin I value, serum haemoglobin and
creatinine values as independent predictors for 2-year mortality after acute coro-
nary syndrome. But at the multivariate logistic regression analysis only discharge
heart rate (odds ratio=1.047, CI: 1.005-1.09, p=0.027), age, ejection fraction and
serum haemoglobin value persisted as independent predictors of mortality.
Conclusions: Hospital discharge heart rate of the patients is a strong predictor
of 2-year mortality after acute coronary syndrome.

COMORBIDITIES AND CORONARY ARTERY DISEASE
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How common is significant coronary artery disease in patients with
type 2 myocardial infarction? Data from the SWEDEHEART registry
2011-2013

T. Baron1, K. Hambraeus2, D. Erlinge3, T. Jernberg4, B. Lindahl1 on behalf
of TOTAL-AMI study group. 1Uppsala Clinical Research Center, Uppsala
University, Department of Medical Sciences, Uppsala, Sweden; 2Falun Hospital,
Department of Cardiology, Falun, Sweden; 3Lund University, Skane University
Hospital, Department of Cardiology, Lund, Sweden; 4Karolinska Institute,
Karolinska University Hospital, Huddinge, Department of Cardiology, Stockholm,
Sweden

Aim: To assess the prevalence of significant coronary artery disease (CAD) in
patients with type 2 acute myocardial infarction (AMI) and compare it with the
prevalence in type 1 AMI.
Methods and results: A total of 59,685 hospitalizations with a discharge diagno-
sis of AMI were registered from 2011 until 2013 in the Swedish Web-System for
Enhancement and Development of Evidence-Based Care in Heart Disease Eval-
uated According to Recommended Therapies (SWEDEHEART). The AMI type
1-5, locally classified in accordance with the universal definition of MI from 2007,
and the result of any performed coronary angiography during hospitalization were
noted in the registry. Significant CAD were defined as at least one coronary steno-
sis >50% in the coronary angiogram. Type 2 AMI was present in 6.8% (n=4,036),
while 89.1% (n=53,207) AMIs were classified as type 1. Patients with type 2 AMI
underwent invasive coronary angiography less frequently compared to patients
with type 1 AMI, 33.1 vs 78.9% (p<0.001), respectively. Proportions of the coro-
nary angiography findings in relation to AMI type are shown in the figure.

Conclusions: Of the one third of the patients with type 2 AMI that underwent
invasive coronary angiography in this real life study, almost half had no significant
stenosis. On the other hand, among type 2 AMI patients with significant CAD,
3-vessel disease were relatively more common than among type 1 AMI patients.
Hence, the type 2 AMI population is very heterogeneous regarding the occurrence
and severity of CAD.

P754 | BEDSIDE
Prognostic impact of contrast volume on the basis of renal function
regardless of SYNTAX score in patients with coronary artery disease

D. Abe1, A. Sato2, M. Misaki1, D. Hiraya2, T. Harunari2, Y. Kakefuda3, T. Hoshi2,
N. Takeyasu1, Y. Noguchi3, K. Aonuma2. 1Ibaraki Prefectural Central Hospital,
Kasama-shi, Japan; 2University of Tsukuba, Institute of Clinical Medicine,
Division of Cardiovascular, Tsukuba, Japan; 3Tsukuba Medical Center Hospital,
Tsukuba, Japan

Purpose: To investigate the association among clinical outcomes, contrast vol-
ume on the basis of renal function, and lesion characteristics due to SYNTAX
score in patients undergoing percutaneous coronary intervention (PCI) with coro-
nary artery disease (CAD).
Methods: A cohort of 1701 patients (69.7±10.7 years old, 77% male) who un-
derwent PCI for CAD was analyzed from ICAS multi-center registry between April
2007 to April 2010. We divided patients into 3 groups according to tertile of SYN-
TAX score; Low SYNTAX (0-8: n=567), Mid SYNTAX (9-15: n=567), and High
SYNTAX (�16: n=567). And we also divide into 3 subgroups on the basis of con-
trast media volume / e-GFR ratio (tertile, CV/GFR, low: <2.21, mid: 2.21-3.32,
high: >3.32).
Clinical outcomes were defined as Major adverse cardiovascular event (MACE)
which included all cause death, myocardial infarction, stroke, or hospitalization for
worsening heart failure.
Results: Mean follow up period was 440 days. Incidence of MACE was signif-
icantly increased according to increasing CV/GFR ratio in high SYANTAX group,
and according to increasing SYNTAX score in mid and high CV/GFR groups (Fig.
1).
Receiver operating characteristics curve (ROC) showed area under the curve
(AUC) was larger in CV/GFR than SYNTAX score for MACE (0.641 vs. 0.498).
CV/GFR was an independent predictor of MACE after adjustment of multiple co-
founders (per increase, OR: 1.51, 95% confidence interval: 1.24-1.83, p<0.01)
but not SYNTAX score (per increase, OR: 0.93, 95% confidence interval: 0.78-
1.12, p=0.46).

Figure 1. Incidence of MACE (%).

Conclusions: High CV/GFR provides worse clinical outcome regardless of SYN-
TAX score in patients with CAD in this registry.

P755 | BEDSIDE
Impact of diabetes mellitus on long-term prognosis in patients with
ischemic heart failure - a report from the Swedish Heart Failure
Registry (S-HFR)

A. Norhammar1, I. Johansson1, M. Edner1, P. Nasman2, U. Dahlstrom3,
L. Ryden1. 1Karolinska Institute, Cardiology Unit, Department of Medicine,
Karolinska University Hospital Solna, Stockholm, Sweden; 2Royal Institute of
Technology, KTH, Centre for Safety Research, Stockholm, Sweden; 3Linkoping
University, Department of Medical and Health Sciences, Div of Cardiovascular
Medicine, Linkoping, Sweden

Purpose: In an everyday life setting, we investigated the impact of diabetes on
long-term prognosis in patients with heart failure of ischemic origin.
Methods: Patients clinically judged to have ischemic heart failure, of whom 50%
were previously revascularised with (n=5265) and without (n=12 408) type 2 dia-
betes, included in the Swedish Heart Failure Registry (S-HFR) 2003-2011 were
followed for mortality until 30 September 2011 (median 22.5 months). Differences
in background characteristics were adjusted for in a logistic regression model.
Results: Patients with diabetes were younger (75 vs. 77 years) and more often
had preserved renal function (>60 ml/min; 44 vs. 38%), however hypertension

Figure 1. KM-survival curve in IHF, DM vs. no DM.
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was more common in those with diabetes (59 vs. 45%). EF did not differ, 17% in
both groups had an EF ≥50%, however those with diabetes had more of severe
heart failure symptoms (NYHA III-IV; 53 vs. 46%). Among those with diabetes,
88% received beta-blockade, 61% ACE inhibitors, 67% Statins and 71% Aspirin.
Kaplan-Meyer curves of mortality are presented in Fig. 1. The unadjusted and
adjusted* ORs (95% CI) of mortality were 1.32 (1.24-1.41) and 1.71 (1.56-1.86).
In those revascularised (50%), unadjusted and adjusted* ORs of mortality was
1.52 (1.39-1.67) and 1.63 (1.45-1.84).
Conclusion: Diabetes is an independent predictor of long-term mortality in pa-
tients with ischemic heart failure. Revascularisation did not abolish the impact
of diabetes. The use of anti-ischemic secondary preventive treatment seemed
somewhat low considering all patients were classified with ischemic heart dis-
ease
*Adjusted for gender, age, duration of heart failure, weight, blood pressure, hyper-
tension, atrial fibrillation, pulmonary disease, EF class, revascularisation, eGFR
class, Hb class and pharmacological treatment.

P756 | BEDSIDE
AKIGUARD (acute kidney injury guarding device) independent,
randomized and controlled trial on contrast-induced acute kidney
injury prevention in the cath lab: in-hospital and one year outcomes

T. Usmiani1, C. Budano1, A. Andreis1, P.L. Sbarra1, L. Bergamasco2,
M. Andriani1, A.L. Fanelli1, M. D’amico1, L. Biancone3, S. Marra1. 1Molinette
Hospital, Department of Cardiology, Turin, Italy; 2University of Turin, Turin,
Italy; 3Hospital Molinette of the University Hospital S. Giovanni Battista,
NEPHROLOGY, Turin, Italy

Purpose: Contrast-induced acute kidney injury (CIAKI) is the third cause of
hospital-acquired acute renal failure, and it’s associated with an increased car-
diovascular morbidity and mortality. AKIGUARD Randomized and Controlled Trial
(approved by local ethical committee) compares sodium bicarbonate hydration
(SBH) and forced diuresis with matched hydration treatment (MHT) to prevent
CIAKI after cardiac catheterization in chronic kidney disease (CKD) patients (pts).
MHT device can match isotonic saline solution (ISS) in vein infusion (vi) rate to
urinary ouput measured by a bladder catheter to avoid hypo- or hyper-volemia.
Methods: 100 consecutive pts candidate to coronary angiography (CA) or percu-
taneous intervention (PCI) with a baseline estimated Glomerular Filtration Rate
(eGFR) ≤60 cc/min, were randomly assigned to a control group (CG) or to a
study group (SG), between October 2011 and October 2013. Exclusion crite-
ria were primary PCI, cardiogenic shock, acute respiratory failure, hemodialysis.
CG was given ISS vi hydration 12 hours before procedure, peri-procedural 1,4%
SBH 9 cc/kg vi, C vitamin, N-Acetyl-Cysteine. SG group received MHT, for 1 hour
before till 4 hours after the end of procedure; initial 250 cc ISS bolus followed
by a furosemide bolus 0.5 mg/kg was given to force diuresis. Post-procedural
CIAKI, according to 2012 KDIGO guidelines, was defined as serum creatinine in-
crease ≥0.3 mg/dl within 48 hours, or ≥50% within 7 days. eGFR at 3 months,
readmissions in cardiology or nephrology department (RCN) and Major-Adverse-
Cardiovascular-and-Cerebrovascular-Events (MACCE) at 1 year were evaluated.
Results: Baseline characteristics were similar between the two groups (dye vol-
ume was 159±68 cc in CG, 153±99 cc in SG, p=0.30). 8 pts in the SG were
excluded because of difficult urinary catheterization or failure to achieve the min-
imum diuresis rate of 300 cc/h. 1 pts in the CG was excluded because of a con-
sent withdrawal. CIAKI incidence was significantly lower in the SG (5% vs. 26%,
p=0.02, RR=0.20), along with MACCE at 1 year (12% vs. 52%, p=0.02, RR=0.23).
3 months eGFR was significantly decreased in the CG (14%, p=0.002) but not in
the SG (6%, p=0.38). The freedom from RCN at 1 year was higher in the SG (94%
vs. 72% pts, p=0.03; 0.7±3.8 vs. 4.8±13.22 days of hospital staying, p=0.02).
Conclusions: MHT is safe and can effectively reduce CIAKI incidence in CKD
pts undergoing CA or PCI, compared to SBH. In a 1 year follow-up MHT is as-
sociated with limited CKD progression, MACCE and hospitalizations; economic
assessment shows that MHT could be cost-saving.

P757 | BEDSIDE
Worse renal function within the normal or mildly impaired range in
different age groups is a predictor of incident cardiovascular disease

A. Eisen1, Z. Iakobishvili1, A. Porter1, R. Balicer2, O. Reges2, Y. Rabi2,
M. Leibowitz2, M. Hoshen2, D. Hasdai1. 1Rabin Medical Center, Department of
Cardiology, Petah Tikva, Israel; 2Clalit Health Research Institute, Tel Aviv, Israel

Background: We recently demonstrated that worse renal function even within
the normal or mildly impaired range of renal function is associated with incident
cardiovascular disease (CVD). However, whether this association exists in all age
groups is not known.
Aim: To examine the association in different age groups in a large cohort.
Methods: We analyzed all patients in a national database >22 years with no prior
CVD and with a glomerular filtration rate (GFR) >60 and <130 ml/min/1.73m2.
GFR was calculated using the Chronic Kidney Disease EPIdemiology collabo-
ration (CKD-EPI) and the Modification of Diet in Renal Disease (MDRD) formu-
las. Incident CVD was defined as either myocardial infarction, unstable angina
pectoris, coronary revascularization (percutaneous and coronary artery bypass
graft), or cerebrovascular accident. Patients were categorized as young (22-40
years), middle-aged (41-60 years), and elderly (>61 years).

Results: Our cohort included>1,200,000 patients (32% young, 26% elderly) with
a mean age of 49.6±17.0 years and mean GFR of 93.0±17.1 ml/min/1.73m2.
During a median follow up of 96.0 months and >10 million patient-years of follow-
up, incident CVD rate was 0.4%, 3.8% and 10.5% in the young, middle-aged and
elderly, respectively. Adjusting for gender and CVD risk factors, an increase of
10 units in GFR using CKD-EPI formula was independently associated with a
decrease of 6.0%, 3.9% and 6.3% in incident CVD, in the young, middle-aged
and elderly, respectively (p<0.001 for all; p for interaction=0.015). However, by
using the MDRD formula, an increase of 10 units of GFR was associated with a
decrease of 3.5% in incident CVD only in the elderly (p<0.001), but not in the
other age groups (p for interaction<0.001).
Conclusion: An increase in GFR in the normal or mildly impaired range is in-
dependently associated with reduced incident CVD in all age groups using the
CKD-EPI formula but only in the elderly using the MDRD formula

P758 | BEDSIDE
Clinical and angiographic characteristics in patients with acute
myocardial infarction without any cardiovascular risk factors

K.H. Lee, H.W. Park, J.G. Cho, S.S. Kim, M.H. Jeong, Y.K. Ahn, J.C. Park.
Chonnam National University Hospital, The Heart Center, Gwangju, Korea,
Republic of

Purpose: Although cardiovascular (CV) risk factors are well established, some
patients experience acute myocardial infarction (AMI) even without any risk fac-
tors. We analyzed clinical and angiographic characteristics in patients with AMI
and without any CV risk factors. Also, we analyzed in-hospital and 1-year clinical
outcomes between the patients with and without any CV risk factors.
Methods: We analyzed consecutive 11,997 AMI patients. CV risk factors were
defined as any previous history of angina, MI, percutaneous coronary intervention
(PCI), coronary artery bypass grafting (CABG), hypertension, diabetes mellitus,
dyslipidemia, smoking and family history of CV disease. Patients were divided
into 2 groups according to the presence of any CV risk factors (Group I, no risk
factor, n=1,303; Group II, any risk factors, n=10,694).1 year clinical outcome was
analyzed in the patients who survived at hospital discharge and defined as the
composite of 1-year major adverse cardiac events (MACE) including death, re-
current MI, and target vessel revascularization (TVR) and CABG.
Results: Group I was older (70.5±12.8 vs. 66.4±12.6 yrs old, p<0.001) and had
higher prevalence of female gender (52.9% vs. 26.9%, p<0.001), and less previ-
ous history of chronic kidney disease (0.9% vs. 2.4%, p<0.001), cerebrovascular
accidents (4.2% vs. 7.3%, p<0.001) than the group II. Group I experienced more
cardiopulmonary resuscitation during hospitalization (3.2% vs. 2.3%, p=0.047)
and showed more anterior wall ischemia or infarction in electrocardiographic
finding (49.0% vs. 45.0%, p=0.007). Angiographic findings showed more single
vessel involvement (55.6% vs. 48.7%, p<0.001), left anterior descending artery
involvement (52.2% vs. 46.8%, p=0.001), total obstruction (49.2% vs. 45.2%,
p=0.018) and lower PCI success rate (93.8% vs. 96.2%, p<0.001) in the group
I. In-hospital mortality was higher in the group I (8.8% vs. 5.8%, p<0.001). How-
ever, in-hospital complications were comparable between the 2 groups including
acute renal failure, multi-organ failure, new onset heart failure, cardiogenic shock,
and major bleeding. Kaplan-Meier estimation showed no difference in the rate of
1 year mortality and MACE between the 2 groups, although re-MI was lower in
the group I (0.7% vs. 1.5%, log-rank p=0.039).
Conclusions:. Elderly female patients were prone to develop AMI even without
any known CV risk factors. Because AMI patients without any CV risk factors had
higher in-hospital mortality, more intensive care is needed in AMI patients without
any CV risk factors during hospitalization.

P759 | SPOTLIGHT
Predictive role of tenascin-C and galectin-3 levels for complications
and acute kidney injury in patients undergoing coronary artery bypass
operation

S. Kul1, C. Aydin2, T.S. Guvenc3, G. Ertas1, E. Erdogan1, A. Tasal1, Y. Ay2,
N. Ay1, Z.Y. Gunaydin1, H. Uyarel1. 1Bezmialem University, Faculty of
Medicine, Department of Cardiology, Istanbul, Turkey; 2Bezmialem University,
cardiovascular surgery, Istanbul, Turkey; 3Kafkas University, cardiology, Kars,
Turkey

Objective: Tenascin-C (Tn-C), galectin-3 (Gl-3) and urotensin (UT) are new
biomarkers of inflammation, fibrosis and haemodynamics. Acute postoperative
kidney injury (AKI) and postoperative atrial fibrillation (AF) are widely seen after
coronary artery bypass graft (CABG) operation. Our aim was to assess associa-
tions between post- CABG complications and Tn-C, Gl-3 and UT. Our secondary
aim was to investigate usefulness of these biomarkers as predictors of these com-
plications.
Methods: A total of 135 patients undergoing elective CABG operation were
prospectively enrolled. Blood samples were withdrawn within 24 hours after
CABG to measure Tn-C, Gl-3 and UT levels.
Results: 86 patients developed at least one complication (5.1% died, 39.2% had
postoperative AF, 34% had AKI and 14% were hospitalized for >20 days). Pa-
tients who experienced at least one complication had significantly higher Tn-c
and Gl-3 levels compared to those without complications. Similarly, patients with
AKI had significantly elevated Tn-c and Gl-3 levels compared to those with normal
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renal functions. In multivariate analysis, Gl-3 was the only independent predictor
for overall postoperative complications, while Tn-c and hematocrit were indepen-
dently associated with occurrence of AKI. No significant associations were ob-
served between UT and postoperative complications.
Conclusions: Tn-C and Gl-3 are useful biomarkers for early detection of post-
operative kidney damage. As both of these markers are elevated in acute inflam-
mation, these associations possibly represent kidney injury due to perioperative
inflammatory stress. These biomarkers (particularly Gl-3) could be used to predict
patients at low risk for postoperative complications.

P760 | BEDSIDE
Impact of the increased level of cystatin-C on the incidence and
angiographic characteristics of vasospastic angina in Korean patients

D.I. Shin, M.H. Jung, S.N. Lee, I.J. Choi, J.S. Yu, P.J. Kim, K. Chang, K.B. Seung,
S.H. Baek on behalf of VA-KOREA. Catholic University of Korea, Seoul, Korea,
Republic of

Background: Cystatin-C, a sensitive marker for preclinical state of renal dys-
function, has been reported to be associated with the development of cardio-
vascular diseases. Interestingly, recent study suggested that elevated cystatin-C
levels were also associated with higher incidence of vasospastic angina (VA).
We aimed to investigate the impact of high levels of cystatin-C on the incidence
and angiographic characteristics of VA in Korean patients, using the data-sets of
VA-KOREA (Vasospastic Angina in KOREA) registry.
Methods: Total 11 centers of 9 universities participated in prospective, observa-
tional, web-based VA-KOREA registry and a total of 2107 patients who underwent
the angiographic VA provocation test were registered. As the subgroup study of
this registry, a total of 549 patients who underwent the ergonovine provocation
tests in 3 hospitals from January 2012 to May 2013 were consecutively enrolled
into this analysis and their baseline levels of cystatin-C were checked before an-
giography. The association between the levels of cystatin-C and the incidence of
VA, clinical and angiographic characteristics were assessed in these study sub-
jects.
Results: According to the results of the VA provocation, the study subjects were
classified into 2 groups: the “VA group” (n=149, 27.1%) and the “non-VA group”
(n=400, 72.9%). The prevalence of male, current smokers, diabetes, and dys-
lipidemia were significantly higher in the VA group (p<0.05). The VA group also
had higher levels of triglyceride and uric acid (p<0.05). Although the levels of
estimated GFR and serum creatinine were similar between both groups, the VA
group demonstrated the higher cystatin-C level compared to the non-VA group
(p<0.001). Multivariate logistic regression indicated that cystatin-C levels (HR
1.947, 95% CI [1.132-2.719], p=0.003), current smoking (HR 2.710 [1.415-4.098],
p<0.001) were independent predictors for the incidence of VA. An additional anal-
ysis only for the VA group, the high level of cystatin-C (tertile, >0.96 mg/L) was
independently associated with the multi-vessel coronary vasospasm (HR 2.608
[1.061-4.596], p=0.037).
Conclusions: Elevated cystatin-C level was an independent predictor for the
higher incidence of VA in Korean patients. Moreover, the high level of cyctatin-C
was independently associated with the multi-vessel spasm reported as the high
risk type of coronary spasm. Our results suggest that the proactive investigations
for VA should be considered for the patients with mild renal dysfunction indicated
by the high level of cystatin-C.

P761 | BEDSIDE
Impact of drug-eluting stent-associated coronary artery spasm on
3-year clinical outcomes: a propensity score matching analysis

S.W. Rha, B.G. Choi, S.Y. Choi, H. Li, C.U. Choi, J.W. Kim, E.J. Kim, C.G. Park,
H.S. Seo, D.J. Oh. Korea University Guro Hospital, Seoul, Korea, Republic of

Background: It has been reported that significant endothelial dysfunction or clini-
cally evident vasospasm can be associated with drug-eluting stents (DESs). How-
ever, the impact of DES associated coronary artery spasm (CAS) on 3-year clin-
ical outcomes in patients (pts) with vasospastic angina has not been fully eluci-
dated.
Methods: A total of 2,797 consecutive pts without significant coronary artery le-
sion (<70%) who underwent the Acetylcholine (Ach) test were enrolled between
Nov 2004 and Oct 2010.
DES-associated spasm was defined as significant CAS in proximal or distal to
previously implanted DES site at follow up angiography with Ach test. Patients

were divided into two groups: (DES-CAS; n=108, CAS; n=1,878). For adjust-
ment, propensity score matching (PSM) was done (C-statistics = 0.766, DES-
CAS; n=102, CAS; n=102).
Results: Baseline characteristics were worse in the DES-CAS group. After PSM,
both baseline characteristics and the Ach test results were balanced except
higher incidence of diffuse CAS and ECG change in the DES-CAS group. In 3-
year clinical outcomes before and after adjustment, the DES-CAS group showed
higher incidence of coronary revascularization, recurrent chest pain and major
adverse cardiac events (MACEs, Table).
Conclusions: In this study, DES associated CAS was related to higher incidence
of adverse 3-year clinical outcomes. Special caution should be exercised in this
particular subset of pts.

P762 | BEDSIDE
Pregnancy losses in women and risk of myocardial and cerebral
infarction in their parents

M.F. Ranthe1, L.J. Diaz1, I. Behrens1, H. Bundgaard2, M. Melbye1,
J. Simonsen1, H.A. Boyd1. 1Statens Serum Institut, Department of Epidemiology
Research, Copenhagen, 2Rigshospitalet - Copenhagen University Hospital,
Heart Center, Unit for Inherited Cardiac Diseases, Copenhagen, Denmark

Purpose: Previous studies have linked pregnancy losses with increased risk of
later myocardial and cerebral infarction in the woman. To shed light on whether
a common underlying mechanism with a genetic component could link the two
events, we conducted a familial aggregation study examining whether miscar-
riages in daughters were associated with increased risks of myocardial and cere-
bral infarction in their parents.
Methods: Using national Danish registers, we identified women with miscar-
riages, stillbirths and/or live singleton births between 1977 and 2008, and their
parents. We then followed the parents for incident myocardial and cerebral infarc-
tion. Using Cox regression with parental age as the underlying time scale, we
estimated hazard ratios (HRs) for each outcome by history of pregnancy loss in
one or more daughters. All estimates were adjusted for parental sex, birth year,
and number of children.
Results: Our cohort included>1 million parents. During almost 10 million person-
years of follow-up, the parents experienced more than 50,000 myocardial infarc-
tions and over 30,000 cerebral infarctions. Overall, parents with 1, 2 and ≥3 mis-
carriages among their daughters had 1.01 (95% confidence interval [CI] 0.99-
1.04), 1.07 (95% CI 1.02-1.11) and 1.10 (95% CI 1.02-1.19) times the rate of
myocardial infarction, respectively, as parents whose daughters all had no mis-
carriages. When we stratified by number of daughters contributing pregnancies,
the results were similar for parents with 1 or 2 daughters; however, for parents with
≥3 daughters, the HRs for 1, 2 and≥3 miscarriages among those daughters were
1.12 (95% CI 1.02-1.24), 1.29 (95% CI 1.13-1.48) and 1.33 (95% CI 1.12-1.57),
respectively. HRs for cerebral infarction in parents with 1, 2 and ≥3 miscarriages
among their daughters were 1.04 (95% CI 1.04-1.07), 1.08 (1.03-1.14) and 1.14
(1.04-1.24). Parents with ≥1 stillbirths among their daughters had 1.14 (95% CI
1.05-1.24) and 1.07 (95% CI 0.96-1.18) times the rates of myocardial and cerebral
infarction, respectively, as parents whose daughters had no stillbirths.
Conclusion: Our findings are consistent with a common underlying etiology for
some pregnancy losses and atherosclerotic conditions not only in the heart but
also in the brain, and imply that in families with vascular/atherosclerotic disease,
women may also be predisposed to miscarriage and stillbirth.

P763 | BEDSIDE
Diabetes mellitus is independently associated with carotid plaque
inflammation in patients with coronary artery disease insights from a
new noninvasive method

M. Drakopoulou, G. Benetos, K. Toutouzas, A. Michelongona, C. Nikolaou,
P. Bounas, I. Koutagiar, F. Mitropoulou, E. Tsiamis, C. Stefanadis. Hippokration
Hospital, University of Athens, 1st Department of Cardiology, Athens, Greece

Purpose: The incidence and severity of ischemic stroke is higher in patients with
diabetes mellitus (DM). The role of inflammation in progression and destabiliza-
tion of carotid atherosclerotic plaques is well documented. Microwave radiometry
(MR) is a new noninvasive method, which allows the in vivo measurement of the
internal temperature of tissues reflecting local inflammation. The aim of this study
was to evaluate whether DM is independently associated with increased carotid
artery wall inflammation, as determined by MR, in patients with coronary artery
disease (CAD).
Methods: Consecutive patients (n=300) with significant CAD documented by
coronary angiography were evaluated by: 1) ultrasound echo-color Doppler (US-
ECD) study of both carotid arteries, and 2) microwave radiometry (MR). During
the ultrasound study, carotid plaque thickness was evaluated in all carotids. Tem-
perature difference (�T) by MR was assigned as maximal temperature along the
carotid artery minus minimum. �T ≥0.90°C was assigned as high �T. Vessel-
and patient-based multivariate logistic regression analysis was performed to de-
termine those factors, which independently predict the unilateral or bilateral pres-
ence of high local inflammation as measured by �T.
Results: From 333 patients 127 (38.1%) had DM. Patients with DM had simi-
lar carotid plaque thickness compared with patients without DM in both vessel-
and patient-based analysis (1.97±0.97 vs 2.07±1.1mm, p=0.23 and 2.22±0.99
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vs 2.47±1.23mm, p=0.06, respectively). On the contrary patients with DM exhib-
ited higher �T values in both vessel- and patient-based analysis (0.81±0.66 vs
0.61±0.64 oC, p<0.001 and 1.05±0.62 vs 0.84±0.62oC, p=0.003, respectively).
In multivariate logistic regression analysis, DM was an independent predictor of
high �T both unilaterally and bilaterally when adjusted for sex, age, established
risk factors (arterial hypertension, dyslipidemia, smoking, family history of coro-
nary artery disease) and statins intake (OR: 1.75, 95% CI 1.25-2.47, p=0.001 and
OR: 2.08, 95% CI 1.15-3.81, p=0.02, respectively).
Conclusions: In patients with CAD and non-significant carotid artery stenosis,
DM is an independent predictor of local carotid plaque inflammation, as evaluated
by microwave radiometry. Further studies are warranted to investigate whether
the assessment of functional plaque characteristics by microwave radiometry in-
dependently from the structural ones serves as an additional prognostic tool.

CHALLENGES AND NEW CONCEPTS IN ACUTE
CORONARY SYNDROME

P765 | BEDSIDE
Incidence and prognosis of type 2 acute myocardial infarction in
patients admitted to the emergency department in a university hospital

A.M. Carrasquer, G. Cediel, C. Boque, R. Sanchez, A. Bardaji. Joan XXIII
University Hospital, Tarragona, Spain

Introduction: Type 2 myocardial infarction (MI) is defined as myocardial necrosis
in circumstances that worsen the balance between supply and demand of oxygen
in the absence of a complicated atherosclerotic plaque. There is little information
on the true incidence of type 2 MI and even less information about their prognosis
compared to patients with type 1 acute MI. The objective of our study was to
determine the incidence and prognosis of type 2 MI in relation to type 1.
Methods: Of the 30.000 adult admitted to the emergency department during the
first half of 2012, 1063 patients that had at least one determination of troponin I,
were included. The diagnosis of type 1 and type 2 MI was established by three
independent physicians according to the data obtained in medical records. We
excluded patients with raised troponin who did not meet diagnostic criteria for MI
type 1 or type 2 (n=144).
Results: A total of 191 patients satisfied the criteria of MI: Type 1 in 121 patients
(63%) and type 2 in the other 70 patients (37%). Patients with type 2 MI were
older (77 vs 69 years, p<0.001), more frequently female (41% vs 26%, p=0.018),
previous history of heart failure (17.1% vs 4.1%, p=0.018) and higher comorbidity
(worse renal function and less hemoglobine levels). On presentation, these pa-
tients had less chest pain (30% vs 88%, p<0.001) but more dyspnea (44% vs
15%, p<0.001). 1-year follow-up mortality was higher in type 2 than type 1 MI
(Long Rank, p<0.001). However, multivariate Cox regression analysis adjusted
by age and sex couldn’t find significant differences between both groups.

Conclusion: Type 2 MI patients have increased one year mortality than type 1
MI, probably due to their high comorbidity.

P766 | BEDSIDE
Is it still legitimate to recognize and differentiate the type of unstable
angina?

G. Angeloni1, C. Pizzi2, G.A. Lanza3, D. Cianflone4, A.G. Rebuzzi3, F. Infusino3,
G. Biondi Zoccai5, G.F. Gensini1, F. Crea3, A. Maseri6 on behalf of SPAI
group. 1Careggi University Hospital (AOUC), Department of Heart and Vessels,
Florence, Italy; 2University of Bologna, Bologna, Italy; 3Catholic University of
the Sacred Heart, Rome, Italy; 4San Raffaele Hospital of Milan (IRCCS), Milan,
Italy; 5Sapienza University of Rome, Rome, Italy; 6ANMCO Foundation For Your
Heart, Florence, Italy

Purpose:Unstable angina (UA) and non-ST-segment-elevation myocardial infarc-
tion (NSTEMI) constitute a clinical syndrome subset of acute coronary syndromes
and they are considered together in the guidelines. Although these clinical syn-
dromes have a similar pathophysiology, they may be different with regard to risk
stratification. We sought to identify clinical, laboratory and ECG features during
admission and hospitalization to improve risk-stratification of patients with UA.
Methods: We enrolled 986 consecutive patients admitted to 21 Italian cardiology
centers (Stratificazione Prognostica Angina instabile; SPAI) for suspected UA.
On admission, patients were categorized according to the following three types of

UA: 1) de novo, 2) destabilizing, 3) post-myocardial infarction (post-MI). Patients
with UA post-MI and destabilizing UA also constitute the non de novo UA group.
All patients completed standardized angina questionnaires,12-lead ECG, 24-H
in-hospital Holter ECG, high-sensitivity C-reactive protein (hs CRP), and cardiac
troponin I measurement at study entry. They were managed at the physician’s
discretion. Follow-up (F-up) was done at 90 and 180 days.
Results: The final diagnosis of UA was confirmed in 831 patients (84.3%). A
total of 321 (39.6%) had de novo angina, 464 (56%) destabilizing angina and
46 (5.5%) post-infarction angina. Patients with non de novo UA were older, had
significantly higher incidence of hypertension, diabetes, family history for coro-
nary artery disease whereas patients with de novo UA had higher admission TnI
levels and similar levels of hsCRP. Instability at 48 hours occurred in 81 of 321
patients who had de novo UA (25.2%) and 193 of 510 non de novo UA (37.8%)
during hospitalization. De novo UA was a negative predictor of instability at 48
hrs (p=0.005); the number of chest pain episodes in the month before admission
was an independent predictor of instability at 48 hrs in both groups (p<0.001).
After six-month F-up, 40 deaths and 34 non-fatal myocardial infarctions (MIs) had
occurred (1.6% vs 6.9% deaths and 3.8% vs 4.5% non-fatal MIs in de novo and
non de novo UA respectively.). At multivariate analysis, non de novo UA, insta-
bility during the 48 hrs after admission, increased age and elevation of troponin
were all independently associated with an adverse outcome at 180 days F-up (all
p<0.05).
Conclusions: This study identified a subgroup of patients with either UA or
NSTEMI having a high risk of cardiac events by evaluating clinical presentation,
instability during the first 48 hrs and biochemical markers.

P767 | BEDSIDE
Improved one-year outcomes over the past 15 years in elderly patients
with AMI are mainly related to greater use of PCI and recommended
medications. The FAST-MI programme

G. Cayla1, E. Puymirat2, S. Godard3, P. Lim4, P. Virot5, J. Silvain6, Y. Cottin7,
J. Ferrieres8, T. Simon9, N. Danchin2 on behalf of FAST-MI investigators.
1University Hospital of Nimes, Nimes, France; 2AP-HP - European Hospital
Georges Pompidou, Paris, France; 3General hospital, Gonesse, France;
4University Hospital Henri Mondor, Creteil, France; 5University Hospital of
Limoges, Limoges, France; 6Hospital Pitie-Salpetriere, Paris, France; 7University
Hospital of Dijon, Dijon, France; 8University Hospital of Toulouse, Toulouse,
France; 9AP-HP - Hospital Saint Antoine, Paris, France

Background and aim: Outcomes of AMI patients have substantially improved
over the past 2 decades. Whether similar trends are observed in elderly (≥75
years of age) and younger patients has not been extensively studied.
Methods: We compared one-year mortality of elderly vs younger patients in 4
one-month nationwide surveys carried out 5 years apart from 1995 to 2010.
Among 10,610 consecutive STEMI and NSTEMI patients (≤48 hours from on-
set) included, 3,389 (32%) were aged 75+.
Results: The proportion of 75+ remained stable over time in NSTEMI patients
(1995: 36%, 2010: 38%), but decreased in STEMI patients (1995: 30%, 2010:
25.5%, P=0.006). Use of PCI ≤72 hours of admission increased from 6% to 55%
in the past 15 years in 75+ patients and from 19% to 77% in <75 pts. Use of
new anticoagulants increased from 0 to 62% and 0 to 79%, in 75+ and <75
age groups respectively, and similarly use of recommended secondary prevention
medications increased from 2% to 43% and from 9% to 69%, respectively.
All clinical outcomes improved in both age groups (Table 1). Adjusted risk of one-
year death in 2010 vs 1995 was HR 0.48 (0.40-0.59) in the 75+ and HR 0.38
(0.29-0.50) in younger patients. When early use of PCI, recommended medica-
tions and new anticoagulants were added to the models, survey period was no
longer significantly associated with one-year death.

Table 1. Evolution of in-hospital complications and one-year mortality according to age

<75 years (n=7,221) ≥75 years (n=3,389)
1995 – 2000 – 2005 – 2010 1995 – 2000 – 2005 – 2010

In-hospital VF 4.0 – 2.3 – 1.5 – 1.2% 4.6 – 4.9 – 2.0 – 1.0%
In-hospital AF 7.7 – 5.0 – 3.7 – 2.9% 21.5 – 16.8 – 9.5 – 10.1%
In-hospital re-MI NA – 2.3 – 1.5 – 0.8% NA – 2.9 – 2.4 – 1.8%
In-hospital stroke NA – 0.7 – 0.7 – 0.4% NA – 1.6 – 1.4 – 0.5%
In-hospital shock 4.7 – 4.4 – 4.0 – 2.7% 11.6 – 13.6 – 9.3 – 6.7%
30-day death 7.2 – 4.8 – 2.9 – 1.4% 25.0 – 16.8 – 13.0 – 8.4%
One-year death 10.9 – 8.8 – 5.9 – 3.9% 36.2 – 30.0 – 26.9 – 20.0%

Conclusion: In these 4 nationwide surveys of AMI pts conducted over a 15-year
period, outcomes improved markedly in elderly as in younger patients. Most of
the improvement in mortality appears mediated by improved early management
(use of PCI and medications).

P768 | BEDSIDE
Pre-infarction angina as a predictor of smaller infarct in patients with
non-ST elevation myocardial infarction

N. Misumida1, A. Kobayashi1, P. Schweitzer2, Y. Kanei2. 1Beth Israel Medical
Center, Medicine, New York, 2Beth Israel Medical Center, Cardiology, New York,
United States of America

Purpose: Previous studies have demonstrated that patients with pre-infarction
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angina (PIA) have a smaller infarct and better in-hospital outcome after ST seg-
ment elevation myocardial infarction, than those without PIA. However, the im-
pact of PIA on infarct size in patients with non-ST-segment elevation myocardial
infarction (NSTEMI) has not been fully explored, and we aimed to determine the
predictive value of PIA on infarct size and clinical outcome in NSTEMI patients.
Methods: From January 2013 to December 2013, 299 consecutive NSTEMI pa-
tients who presented with chest pain and underwent coronary angiography within
5 days after presentation were retrospectively reviewed. Of 299 patients, 7 indi-
viduals were excluded because 5 patients had recent cocaine use and 2 patients
had cardiac arrest upon presentation. PIA was defined as experiencing separate
episodes of chest pain within 7 days prior to the episode leading to admission.
Revascularization procedures including percutaneous coronary intervention and
coronary artery bypass grafting were performed at the discretion of the treating
physician. Clinical and angiographical characteristics, length of stay (LOS), and
in-hospital major adverse cardiac event (MACE) including death, recurrent my-
ocardial infarction, target vessel revascularization, major ventricular arrhythmias
and shock, were compared between the patients with and without PIA.
Results: Among 292 patients, 144 (49%) patients experienced PIA. Clinical char-
acteristics were similar except that, compared to the patients without PIA, those
with PIA were more likely to be younger than 65 (54% vs. 42%, p=0.04) and less
likely to be taking an ACE inhibitor (17% vs. 30%, p=0.009) or calcium-channel
blocker (13% vs. 24%, p=0.02) despite the similar prevalence of hypertension. Pa-
tients with PIA had lower pre-catheterization troponin values (median 0.23 [0.07-
1.86] ng/ml vs. 0.85 [0.20-3.67] ng/ml, p<0.001) and lower peak troponin values
(median 0.39 [0.07-3.81] ng/ml vs. 1.75 [0.25-7.47] ng/ml, p<0.001) compared
with patients without PIA. There was no significant difference between the two
groups in the rate of revascularization (66% vs. 60%, p=0.30), in-hospital MACE
(4.3% vs. 4.2%, p=0.73), and LOS (5.5 days vs. 5.4 days, p=0.83).
Conclusions: PIA in patients with NSTEMI was associated with smaller infarct
as indicated by lower pre-catheterization and peak troponin values. There was no
significant difference in the rate of revascularization, in-hospital MACE and LOS.

P769 | BEDSIDE
Early Diagnosis of Myocardial Infarction in Patients with Atrial
Fibrillation by Multiple Biomarkers

P. Peitsmeyer1, F. Ojeda1, T. Zeller1, T. Keller2, K.J. Lackner3, T.F. Munzel3,
S. Blankenberg1, R. Schnabel1. 1University Heart Center Hamburg, general
and interventional cardiology, Hamburg, Germany; 2JW Goethe University,
Cardiology, Frankfurt am Main, Germany; 3University Medical Center of Mainz,
Mainz, Germany

Objective: Atrial fibrillation (AF) is a common condition in patients presenting
to a chest pain unit. Early diagnosis and treatment of myocardial infarction (MI)
strongly relies on blood biomarkers. Biomarkers may be elevated in AF patients
due to the underlying disease. In our study we therefore sought to evaluate the
ability of new troponin assays and novel cardiac biomarkers for rapid diagnosis of
MI in patients with AF in a general chest pain unit cohort.
Methods: 14 established and new biomarkers (creatine kinase, myoglobin, tro-
ponin I, troponin I measured by highly sensitive assay (hsTNI)), copeptin, soluble
vascular endothelial growth factor receptor 1 (sFLT1), growth differentiation factor-
15, placental growth factor, heart type fatty acid binding protein, myeloperoxidase,
glycogen phosphorylase BB, midregional-pro atrial natriuretic peptide and B-type
natriuretic peptide were determined in 1802 patients with acute chest pain, mean
age 61±14years, 66% men. Among those, 313 patients (17.4%) presented with
AF. Serial biomarker measurements were performed on admission, at 3 hours
and 6 hours.
Results: On admission, patients with AF showed higher concentrations of all
evaluated biomarkers. In AF patients, highest AUCs (area under the curve) for
the diagnosis of MI were observed for troponin I and hsTnI. Admission hsTNI
performed similarly in AF patients compared to individuals without the disease.
The change in hsTnI concentration between 0 and 3 hours revealed a signifi-
cantly higher AUC (0.98 in individuals with AF versus 0.94 in patients without AF;
p<0.001). All other tested biomarkers showed comparable AUCs in patients with
and without AF. None appeared to be superior to troponin measurements.
Conclusions: Troponins revealed very good discriminatory characteristics for the
early diagnosis of MI in AF patients with suspected acute coronary syndrome.
Serial measurement of a broad range of novel cardiac biomarkers did not show
a benefit in the early diagnosis of MI. The change of hsTnI concentration after 3
hours seemed to be more diagnostic in AF patients.

P770 | BEDSIDE
Frailty is common among older patients referred for invasive treatment
in the setting of non-ST elevation acute coronary syndrome

M. Veerasamy1, H. Sinclair1, J. Newton1, T. Kirkwood2, V. Kunadian1.
1Newcastle University, Institute of Cellular Medicine, Newcastle upon Tyne,
United Kingdom; 2Newcastle University, Institute for Ageing and Health,
Newcastle upon Tyne, United Kingdom

Introduction: Population ageing is accelerating rapidly worldwide. Acute coro-
nary syndrome among older patients is associated with increased morbidity and
mortality. In developed countries, there is an increase in the number of older pa-
tients managed by invasive strategy including coronary angiography (CA), percu-

taneous coronary intervention (PCI) and coronary artery bypass surgery (CABG).
Frailty is emerging as an independent marker of adverse cardiovascular outcomes
and its prevalence among older patients undergoing invasive treatment in the set-
ting of Non ST Elevation Acute Coronary Syndrome (NSTEACS) is not known.
Purpose: To determine the prevalence of frailty in ≥75 year old patients present-
ing with NSTEACS managed by invasive treatment in a tertiary cardiac centre.
Methods: Over a period of 12 months from February 2013 to January 2014,
110 ≥75 year old consecutive patients admitted for invasive management of
NSTEACS were recruited into an ongoing study (ICON1-A Study to Improve Car-
diovascular Outcomes in High Risk PatieNts with Acute Coronary Syndrome) to
a tertiary cardiac centre. Frailty was evaluated using the Fried criteria. A score of
≥3 is classified as frail, 1 or 2 as pre-frail and 0 as robust.
Results: The mean age was 81.6 years (standard deviation [SD] 4.3 years). 55
(50%) were females. 95 (86%) were managed by PCI, 5 (4%) by CABG (1 patient
had staged CABG after PCI) and 11 (10%) patients were managed by medical
treatment after CA. As per Fried Frailty Criteria; 36 (32.7%) were frail, 58 (52.7%)
pre-frail and 16 (14.5%) were robust. All patients in the robust group were man-
aged by invasive strategy (PCI or CABG) while only 88.3% frail/pre-frail patients
were managed invasively. Previous MI was more common in the frail group versus
pre-frail or robust (52.8% vs. 32.8% vs. 6.3%; p<0.05) groups respectively, as was
previous cerebrovascular disease (33.3% vs. 17.2% vs. 6.3%; p=0.05), chronic
obstructive pulmonary disease (30.5% vs. 12% vs. 12.5%; p=0.06) and chronic
kidney disease (22.2% vs. 13.75% vs. 0%; p=0.10). Montreal Cognitive Assess-
ment Score (out of 30 points) also declined with increasing frailty (mean±SD:
Robust-22.8±4.0 vs. Pre-frail-25.9±2.1 vs. Frail-26.0±1.8; p<0.001).
Conclusion: Frailty is common among older (≥75 years) patients presenting with
NSTEACS for invasive management. One third of the patients are frail and more
than half of the patients are pre-frail. Frailty can play an important role in risk
stratification for better management of older patients and should be evaluated in
the routine clinical care of these patients.

P771 | BEDSIDE
Influence of the grade of mitral valve regurgitation on prognosis of
patients with non-ST elevation acute coronary syndromes

M. Hawranek, A. Cislak, A. Krajewski, P. Desperak, P. Gasior, M. Tajstra,
M. Gierlotka, A. Lekston, L. Polonski, M. Gasior. Slaskie Centrum Chorob Serca,
Zabrze, Poland

Purpose: Mitral Valve regurgitation (MVR) is the second most common valvu-
lar heart disease in European population. There are available limited data on
prognostic value of MVR in patients with non-ST elevation acute coronary syn-
dromes (NSTE-ACS). Evaluation and comparison of clinical characteristics and
prognoses in patients with different grades of MVR.
Methods: We analyzed consecutive data of 1417 patients hospitalized with
NSTE-ACS. According to complex echocardiographic evaluation of mitral valve,
patients data were divided into 4 groups: group 0 - patients with no MVR or non-
significant reversal flow (506pts.), 1 - patients with mild MVR (677pts.), 2 - patients
with moderate MVR (205pts) and 3 - with severe MVR (29 pts.).
Results: Grade of MVR correlated positively with medical history of diabetes
mellitus (p<0,001), heart failure (p<0,001), renal failure (p<0,001), previous my-
ocardial infarction (p<0,001) and coronary-artery bypass grafting (p<0,001). Pa-
tients with higher grade of MVR were older (p<0,001). At admission the rate of
atrial fibrillation (p<0,001) and pulmonary oedema (p<0,001) was higher in pa-
tients with more severe MVR. They also had more often chronic total occlusion
(p<0,001) and multivessel coronary artery disease (p<0,001) diagnosed in an-
giography. According to the echocardiographic evaluation, patients with higher
grade of MVR had lower left ventricular ejection fraction (p<0,001) and larger
end-systolic (p<0,001) and end-diastolic (p<0,001) volumes of left ventricle. Dur-
ing hospitalization higher grade of MVR was related with higher rate of inhos-
pital myocardial infarction (p=0,004), ventricular fibrillation (p=0,003), necessity
of use intra-aortic balloon pump (p=0,05), respirator (p<0,001) and blood trans-
fusion (p=0,001). The percentage of inhospital (p<0,001), 1-month (p<0,001),
6-month (p<0,001), one-year (p<0,001) and two-years motrality (p<0,001) was
also higher in those patients.
The independent prognostic factors in this group of patients were: age (HR: 1,03;
95%CI: 1,00-1,05; p=0,022), female sex (HR: 1,94; 95%CI: 1,21-3,12; p=0,006),
minimal hemoglobin (HR: 0,75; 95%CI: 0,63-0,89; p=0,001), minimal glomeru-
lar filtration rate (HR: 0,87; 95%CI: 0,79-0,96; p=0,006), hypertension (HR: 1,69;
95%CI: 1,04-2,73; p=0,034), smoking (HR: 2,04; 95%CI: 1,33-3,12; p=0,001)
and performed precutaneous coronary intervention (HR: 0,49; 95%CI: 0,31-0,79;
p=0,003).
Conclusions: According to increase of MVR severity, clinical characteristic and
prognosis in patients with NSTE-ACS deteriorate. MVR is not an independent
prognostic factor in this group of patients.
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Which is the best timing for angiography in patients with
non-ST-elevation myocardial infarction?

G.J. Morgado, D. Caldeira, I. Cruz, B. Stuart, H. Pereira on behalf of Portuguese
Registry of Acute Coronary Syndromes. Hospital Garcia de Orta, Almada,
Portugal

Purpose: Patients admitted with non-ST-elevation myocardial infarction
(NSTEMI) may be submitted to angiography in an urgent invasive strategy, early
invasive strategy (EIS) or conventional invasive strategy (CIS). The primary objec-
tive of this study is to determine how angiography timing affects in-hospital mortal-
ity in patients with NSTEMI. The secondary objective is to determine whether high
risk NSTEMI patients, determined with the GRACE and with the C-ACS scores,
benefit or not from a different approach.
Methods: We performed a retrospective analysis of patients admitted with
NSTEMI included in a National Acute Coronary Syndrome Registry between Oc-
tober 1st 2010 and October 1st 2013. We selected the patients submitted to an-
giography less than 24 hours after first medical contact (EIS) and between 24 and
72 hours (CIS) and determined in-hospital mortality associated with each strat-
egy. We calculated each patient’s C-ACS and GRACE scores and determined
the in-hospital mortality associated with EIS and CIS specifically in patients with
C-ACS>1 and in patients with GRACE>140.
Results: From 8186 patients included in the Registry, our sample included 2616
NSTEMI patients who underwent angiography within 72 hours of first medical
contact. EIS was associated with a 1.1% (16/1401) in-hospital mortality, and CIS
with a 0.5% (6/1193) in-hospital mortality (OR 0.44, IC95% 0.17-1.13, p=0.079).
Logistic regression revealed a non significant association between EIS and in-
hospital mortality (OR 0.45, IC95% 0.16-1.27, p=0.131).
In patients with GRACE>140, EIS was associated with a 3.1% (12/388) mor-
tality and CIS was associated with a 1.2% (5/410) mortality (OR 0.39, IC95%
0.14-1.11, p=0.067). Once more, logistic regression revealed a non significant
association (OR 0.85, IC95% 0.07-10.35, p=0.900).
In patients with C-ACS>1, EIS was associated with a 8.3% (9/108) mortality and
CIS was associated with a 1.2% (2/167) mortality (OR 0.13, IC95% 0.03-0.63,
p=0.008). However, logistic regression revealed a non significant association (OR
0.18, IC95% 0.02-1.34, p=0.094).
Some clinical variables were associated with EIS: younger age, male gender,
active smoking, recurrent chest pain and cardiac arrest. Other variables were as-
sociated with higher in-hospital mortality: ST-segment depression, hypotension,
tachycardia, older age and Killip>1.
Conclusions: In this population, angiography timing had no significant influence
in mortality. There was a tendency towards higher mortality with EIS, which could
be explained by an eventual selection of sicker and unstable patients for an EIS.

P773 | BEDSIDE
Prognostic impact of heparin crossover across the spectrum of
non-ST elevation acute coronary syndrome patients

A. Tralhao, P. Sousa, L. Raposo, P. Goncalves, H.M. Gabriel, M. Almeida,
R.C. Teles, J. Brito, S. Leal, M. Mendes. Hospital Santa Cruz, Carnaxide,
Portugal

Purpose: The invasive strategy for non-ST segment elevation acute coronary
syndromes (ACS) includes the administration of one anticoagulant at diagnosis.
Switching a previously initiated heparin to another in the catheterization labo-
ratory (heparin crossover, HC) is discouraged in current guidelines because of
increased bleeding reported in clinical trials. We sought to analyse a real-world
population for an impact in mortality and bleeding associated with HC during per-
cutaneous coronary intervention (PCI).
Methods: We analyzed 889 consecutive patients admitted in a large-volume cen-
tre with NSTACS managed invasively who underwent PCI with stent implantation,
between 2009 and 2011. Clinical, laboratory, procedural and angiographic vari-
ables were retrieved from a prospective registry. HC was defined as any anticoag-
ulant switch prior to or during PCI. Outcomes were defined as mortality at 30-days
and a composite of hematocrit drop ≥12% or blood transfusion if hematocrit drop
≥10% was used for bleeding events. Bleeding risk was assessed with the CRU-
SADE score. Outcomes were compared using Chi-square test and a multivariate
logistic regression model was used for independent predictors of 30-day mortality.
Results: The majority of patients (709 [80%]) was diagnosed with non-ST seg-
ment elevation myocardial infarction (NSTEMI); 89% were in Killip class I and
4.5% (n=40) had atrial fibrillation. Most patients (93%) were loaded with as-
pirin and clopidogrel, a glycoprotein IIb/IIIa inhibitor was used in only 2.0% of
the procedures and transfemoral vascular access was the most widely used
(71%;n=635). The prevalence of multivessel coronary artery disease was 62%
and a drug-eluting stent was implanted in 71% of the cases. Pre-procedural an-
ticoagulation consisted of enoxaparin in 836 (94%) and non-fractionated hep-
arin in 53 (6%) patients. Thirty-day mortality was 2.1% (n=19) and study de-
fined bleeding rate was 1.1% (haematocrit drop ≥12% occurred in 10 patients
and 7 patients received blood transfusions). HC occurred in 678 (77%) patients
and was not associated with increased mortality (2.1 [HC group] vs. 2.5% [non-
HC group], p=0.782) or bleeding outcomes (0.30 [HC group] vs. 0.60% [non-
HC group], p=1.0). In multivariate analysis, only the CRUSADE score (OR 5.17;
95%CI 1.18-22.6) and prior MI (OR 5.40; 95%CI 2.09-13.9) were independent
predictors of 30-day mortality.

Conclusions: In this population of contemporary patients with NSTACS, an ele-
vated HC rate did not translate into increased mortality or bleeding rates.

P774 | BEDSIDE
Impact of total coronary occlusion of an infarct-related artery on
outcomes in NSTEMI patients treated with percutaneous
revascularization (Pl-ACS)

J. Karwowski1, M. Gierlotka2, I. Kowalik1, M. Gasior2, L. Polonski2, H. Szwed1.
1Institute of Cardiology, 2nd Department of Coronary Artery Disease, Warsaw,
Poland; 2Medical University of Silesia, Silesian Center for Heart Diseases, 3rd
Department of Cardiology, Zabrze, Poland

Purpose: The main purpose of this study was to define prevalence and predictors
of total occlusion (TO) of an Infarct-Related Artery (IRA) in patients with NSTEMI
undergoing PCI. The second aim was to evaluate the clinical impact of preproce-
dural TIMI flow 0 on in-hospital outcomes and long-term mortality.
Methods: A total of 2767 pts with NSTEMI enrolled in the Polish Registry of
Acute Coronary Syndromes who underwent an invasive strategy with percuta-
neous coronary intervention (PCI) were analyzed. Patients were divided in 2
groups according to preprocedural culprit vessel TIMI flow. (TIMI flow 0 – total
coronary occlusion (TO): 728 pts – 26.3%, and TIMI flow 1-3 – non-TO: 2039 pts
– 73.7%).
Results: Baseline pts characteristics and angiographic findings were compared
between two groups. Pts with preprocedural TIMI flow 0 were younger (p<0.001),
had a lower incidence of hypertension (p<0.0001), diabetes mellitus (p=0.001),
pulmonary disease (p=0.003) and often were current smokers (p=0.03). The left
circumflex artery (Cx) was the major IRA in the TO (48.1%), while the left an-
terior descending artery (LAD) was more common as an IRA in the non-TO
group (38.8%). By multivariable analysis (Fig.) LCx as a culprit lesion (OR±95CI:
1.53[1.21-1.93]), p<0.0001 was an independent predictor of TIMI flow 0 in IRA.
In-hospital and one-month mortality occurred frequently in the TO group (4.0 vs.
1.7%, p=0.0005 and 5.5 vs. 3.5%, p=0.0175), no differences in 12-, 24- and 36-
months mortality were observed between these groups.

Conclusions: Only Cx as a culprit lesion was an independent predictor of total
occlusion in infarct-related coronary artery. NSTEMI pts with TO had higher in-
hospital and one-month mortality, but long term outcomes were similar to non-TO
pts.

P775 | BEDSIDE
The first human experience with novel nano surface modified Cobra
PzF Stent

L. Maillard, A. Hassan, N. Barra, M. Berthet Bondet, J. Bille, M.R. Clergeau,
P. Joly, M. Silvestri, A. Tavildari, F. Vochelet. GCS Axium Rambot, Cardiology, Aix
en Provence, France

Background: Stenting options for patients at high risk of bleeding (elderly, AF,
ACS) are sub-optimal. BMS are not as effective as DES in reducing restenosis
but DES require long term DAPT, which increases bleeding risk. Recent animal
studies have demonstrated that the nano Polyzene-F surface modified stent is
thrombo-resistant, reduces inflammation and is associated with a rapid healing
and reendothelialization, and may be an option to reduce stent thrombosis and
restenotic risk without long-term DAPT.
Method: From February to October 2013, 70 men and 30 women with mean age
70.7±1.2 year old of all comer patients were consecutively and prospectively in-
cluded in a high volume center to evaluate the safety and the efficacy of the stent.
Patients presented with multiple co-morbidities including 19% DM, 12% AF, 18%
EF<40%, 13% VKA, 26% ACS, 12% STEMI and 28% diffused and multivessel
diseases.
Results: 169 Cobra PzF stents were implanted in 161 lesions (74% B1 lesions)
via a radial route (69%) with a 6F-guiding catheter. 1.69 stent/pt was implanted for
a mean stent length of 18.7±0.5 mm and a mean diameter of 2.9±0.5 mm. Tar-
get lesions in left main (1%), LAD (34%), CxMg (21%), RCA (34%), other (10%)
including bifurcated kissed lesions (13%) were treated with 50% direct stenting.
The device was successfully implanted in 100% of targeted lesions. Complete
revascularization was achieved in all cases. QCA pre PTCA showed a 2.9±0.5
mm reference diameter, 1.0±0.4 mm of MLD, 62.3±13% of stenosis. QCA post
PTCA showed a 3.2±0.4 mm reference diameter, 3.2±0.4 mm of MLD, 3.8±3.4%
of residual stenosis. In-hospital, there were no adverse events (Death, MI, TLR,
cerebral events, stent thrombosis) or incidence of major bleeding complications
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or transfusions. At one month, no events were reported. 6-month results will be
presented.
Conclusion: Those Results are very promising in real world and complex pa-
tients (Diabetes, AF, Acute MI, Unstable Angina, Bifurcation, VKA). The COBRA
PzF stent is safe and effective in routine practice. These preliminary data and the
rapid reendothelialization observed in preclinical will serve as an impetus for a
multi-center randomized study of short DAPT.
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Thrombus aspiration in thrombus containing culprit lesions in NSTEMI

H. Thiele1, U. Zeymer2, S. De Waha3, S. Desch1, B. Lauer4, T. Geisler5,
N. Klein6, G. Schuler3, I. Eitel3. 1University of Lübeck, Medical Clinic II, Lübeck,
Germany; 2Heart Attack Research Center, Ludwigshafen am Rhein, Germany;
3University of Leipzig, Heart Center, Leipzig, Germany; 4Central Hospital Bad
Berka, Bad Berka, Germany; 5University of Tübingen, Tübingen, Germany;
6University Hospital Leipzig, Leipzig, Germany

Objectives: Aim of this trial was to assess the effect of aspiration thrombectomy
on no-reflow in patients with non-ST-elevation myocardial infarction (NSTEMI) in
comparison to standard percutaneous coronary intervention (PCI).
Background: Aspiration thrombectomy in patients with STEMI is recommended
by current guidelines based on several randomized trials, but there are no ran-
domized trials assessing aspiration thrombectomy in patients with NSTEMI.
Methods: This prospective, controlled, multicenter study randomized 440 pa-
tients to adjunctive thrombectomy (n=221) in comparison to conventional PCI
(n=219) in NSTEMI patients with thrombus containing lesions. The primary end-
point extent of microvascular obstruction (MO) in % of the left ventricle (%LV)
was assessed by cardiac magnetic resonance (CMR) within 4 days. Secondary
endpoints included infarct size, myocardial salvage index, and angiographic pa-
rameters including myocardial blush grade and TIMI flow grade. The combined
clinical endpoint consisted of death, reinfarction, target vessel revascularization,
and new congestive heart failure within 6 months.
Results: The primary study endpoint MO was not different between the
thrombectomy and the standard PCI group with 2.0%LV (interquartile range [IQR]
0.8-4.1) versus 1.4%LV (IQR 0.7-2.6); p=0.17. Similarly, no significant differences
were observed in infarct size (8.6%LV; IQR 4.0-14.7 versus 7.4%LV; IQR 4.1-
13.1; p=0.46), myocardial salvage index (63.3; IQR 35.4; 87.2 versus 65.6; IQR
46.9; 82.6; p=0.45), or angiographic parameters such as blush grade (p=0.63) or
TIMI-flow grade (p=0.66). Clinical follow-up at 6 months revealed no differences in
the combined clinical endpoint between thrombectomy and standard PCI groups
(p=0.22).
Conclusions: Aspiration thrombectomy in conjunction with PCI in NSTEMI with
thrombus containing lesion does not lead to a reduction in microvascular obstruc-
tion.

STEMI
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The magnitude of ST elevation prior to primary PCI predicts ventricular
fibrillation at reperfusion in patients with acute myocardial infarction

M.M. Demidova1, J. Carlson2, D. Erlinge2, P.G. Platonov2. 1Federal Medical
Research Center, St.Petersburg, Russia and Lund University, Lund, Sweden;
2Lund University, Lund, Sweden

Purpose: Ventricular fibrillation (VF) during reperfusion in ST-elevation myocar-
dial infarction (STEMI) is an infrequent event, however it contributes to increased
in-hospital mortality. Our aim was to analyse electrocardiographic (ECG) char-
acteristics associated with VF during reperfusion in an unselected population of
STEMI patients treated with percutaneous coronary intervention (PCI).
Methods: Consecutive STEMI patients admitted to a tertiary care hospital for
primary PCI during 2007-2012 were retrospectively assessed for the presence
of VF during reperfusion. Medical records were analysed for circumstances of
VF in relation to opening of infarct-related artery (IRA). Admission ECG stored in
digital format, were analysed for a maximal ST elevation in a single lead (maxST),
sum of ST-deviations in all leads (sumST), Anderson-Wilkins acuteness score and
Sclarowsky-Birnbaum score. Clinical, ECG and angiographic characteristics were
tested for association with reperfusion VF using logistic regression analysis.
Results: Among 3724 STEMI patients admitted during 2007-2012, 71 (1.9%)
suffered from VF during reperfusion. In 56 of them, ECGs before reperfusion were
available. 513 consecutive patients admitted to a university hospital for primary
PCI during 2007, and not suffered from reperfusion arrhythmias comprised the
control (No VF) group.
MaxST was 498 (350-680) in VF group vs 300 (190-450) μV in NoVF group,
p<0.001. SumST was 2289 (1714-3647) vs 1522 (975-2186) μV, correspond-
ingly, p<0.001. Despite shorter time from symptom onset to PCI in VF group
(185 (127-291) vs 227 (154-408) min, p<0.001), neither Anderson-Wilkins acute-
ness score (2.6±0.9 vs 2.5±1.0, ns), nor the percentage of patients with grade 3
ischemia (45% vs 40%, ns) differed significantly between VF and NoVF groups.
MaxST>300 μV remained an independent predictor of reperfusional VF in a mul-
tivariate analysis (OR=3.2, 95%CI 1.6-6.3, p<0.001) along with clinical charac-
teristics such as the history of myocardial infarction (OR=2.3, 95%CI 1.1-5.0,
p=0.03) and right coronary artery as the IRA (OR=2.2, 95%CI 1.2-4.1, p=0.012).
Conclusion: The magnitude of ST-elevation in patients with STEMI predicts

reperfusional VF during primary PCI independently from other clinical charac-
teristics and should be considered in assessment of periprocedural arrhythmic
risk.
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Risk factor paradox in patients with acute myocardial infarction:
Multicenter registry from Tokyo CCU network database

M. Miura, M. Yamasaki, A. Takagi, K. Miyauchi, H. Tanaka, H. Miyachi,
J. Yamashita, T. Yamamoto, K. Nagao, M. Takayama on behalf of Tokyo CCU
Network Scientific Committee. Tokyo CCU Network Scientific Committee, Tokyo,
Japan

Background: Few studies have evaluated the relationship between the number
of coronary artery disease (CAD) risk factors and mortality in patients with acute
myocardial infarction (AMI).
Methods: We extracted data from Tokyo CCU Network Database (68 centers-
based registry) in 2009-2011 and identified 7,650 AMI patients. We examined the
presence and absence of 5 major CAD risk factors (Male, Hypertension, Dyslipi-
demia, Diabetes, and Smoking) among them. We assessed all-cause in-hospital
mortality within 30 days.
Results: We followed up 5,923 patients. Most patients (95.2%) had at least 1
CAD risk factor. Number of fatalities for all cause was 513. All-cause mortality was
significantly higher in the “no risk factor” group (23.8%, 19.5%, 15.0%, 10.1%,
10.0%, and 6.3% for patients with 0, 1, 2, 3, 4, and 5 risk factors, respectively,
p for trend<0.001, Figure). Multivariate Cox regression analysis, which adjusted
age, killip class on admission and other clinical factors, showed a clear inverse
correlation between the number of CAD risk factors and all–cause mortality. Haz-
ard ratio was 4.359 (p=0.009, 95% CI: 1.435 – 13.244) among group with 0 vs 5
group.

Conclusion: In AMI patients, lower number of CAD risk factors was associated
with higher short-term mortality. These data strengthen the concept of the risk
factor paradox and the mechanism should be elucidated.
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Factors associated with infarct-related artery patency before primary
PCI for STEMI: Results from the FAST-MI 2010 registry

E. Puymirat1, P. Coste2, S. Cattan3, D. Blanchard4, C. Brasselet5, M. Elbaz6,
P.G. Steg7, F. Schiele8, T. Simon9, N. Danchin1 on behalf of FAST-MI
investigators. 1AP-HP - European Hospital Georges Pompidou, Paris, France;
2Hospital Haut Leveque, Bordeaux-Pessac, France; 3Hospital Center Le
Raincy-Montfermeil, Montfermeil, France; 4Clinique St Gatien, Tours, France;
5Clinique Courlancy, Reims, France; 6University Hospital of Toulouse, Toulouse,
France; 7Hospital Bichat-Claude Bernard, Paris, France; 8Regional University
Hospital Jean Minjoz, Besancon, France; 9AP-HP - Hospital Saint Antoine, Paris,
France

Rationale: Early infarct-related artery (IRA) patency is associated with better clin-
ical outcomes in STEMI patients. Using the FAST-MI 2010 STEMI cohort, we
investigated factors related to IRA patency (TIMI 2 or 3 flow) at the start of proce-
dure in patients admitted for primary PCI.
Methods and results: FAST-MI is a nationwide French registry recruiting con-
secutive STEMI and NSTEMI patients (≤48 hours from onset) in 213 centers in
November 2010. Of 1452 STEMI patients with primary PCI, 466 (32%) had TIMI
2/3 flow of IRA before the procedure.
Mean age (62±14 years in both groups), GRACE score (141±31 vs 142±34) and
time from onset to angiography (472±499 vs 451±479 min) did not differ accord-
ing to IRA patency (TIMI2/3 vs TIMI 0/1). Likewise, risk factors, medical history,
and location of infarct were similar. Patients with a patent IRA had higher SBP
and heart rate on admission (145±29 vs 141±28 mm Hg, and 79±20 vs 76±20
bpm, p=0.004 and 0.007, respectively). TIMI flow 2/3 did not differ according to
antiplatelet regimen before angiography: none 29%, ASA alone 28%, clopidogrel
31.5%, prasugrel 37%, GPIIb-IIIa inhibitors 36.5%; in contrast, more patients had
a patent IRA when receiving anticoagulants before angiography: none 24%, UFH
31%, LMWH, bivalirudine or fondaparinux 35% (P=0.03).
Using multivariate logistic regression analysis, IRA patency was more frequently
found in patients having called earlier (<75 min, median time from symptom on-
set: OR 1.60, 1.26-2.04), or receiving anticoagulants before angiography: UFH
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OR 1.52 (0.96-2.40), LMWH or newer anticoagulants OR 1.66 (1.05-2.63). In-
creasing time from diagnostic ECG to angiography was also associated with IRA
patency: compared with first quartile of time from ECG to angiography, OR 1.39
(0.99-1.95) for Q2, 1.53 (1.09-2.14) for Q3 and 1.70 (1.20-2.41) for Q4.
Conclusion: Pre-procedural IRA patency is observed in one third of STEMI pa-
tients; it is not influenced by antiplatelet therapy administered prior to angiography,
but is more frequently found in patients having received anticoagulants, as well
as in patients having called early. Higher IRA patency with increasing time delays
from qualifying ECG to angiography suggests an additional role of spontaneous
or medication-mediated fibrinolysis.
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Impact of delays on mortality in women with STEMI: insights from the
e-MUST STEMI registry

H. Ben Amer1, Y. Lambert2, M. Tafflet3, C. Spaulding4, S. Bataille5, N. Karam4,
C. Caussin6, X. Jouven3, F. Lapostolle7, P. Jabre8. 1Institut Cardiovasculaire
Paris Sud, Interventional Cardiology, Massy, France; 2University Hospital of
Versailles, Le Chesnay, France; 3Paris Cardiovascular Research Center Inserm
Unit 970, Paris, France; 4European Hospital Georges Pompidou, Paris, France;
5Health Regional Agency of Ile de France, Paris, France; 6Surgical Centre Marie
Lannelongue, Le Plessis Robinson, France; 7Hospital Avicenne of Bobigny,
Bobigny, France; 8Hospital Necker, Paris, France

Purpose: The mortality rate in patients with STEMI is higher in women than in
men. This higher mortality rate is partly accounted for by certain known charac-
teristics inherent in the female population (age, diabetes, cardiogenic shock...).
The purpose of our study based on the e-Must registry of the Agence Régionale
de Santé d’Ile de France (2006-2010) was to investigate the differences between
men and women with respect to the time to initiation of reperfusion treatment
strategies.
Methods: The study population included 5840 males (78.9%) and 1557 females
(21.1%) with a higher median age in women: 72.1 [58.3–81.5] vs. 58.0 [50.1–67.8]
(p<0.0001).
Results: In-hospital mortality was significantly higher in women than in men:
254 (4.4%) vs. 143 (9.4%), p< 0.0001. Time to treatment initiation was signifi-
cantly longer: Symptoms to Call (1.3 hrs [0.5–3.3] vs. 0.9 [0.4–2.4], p<0.0001);
Symptoms to First Medical Contact (FMC) (1.8 hrs [1.0–3.8] vs. 1.3 hrs [0.8–2.8]
p<0.0001), Call to FMC: (20 min [14–30] vs. 20 min [14–27], p=0.02. In addi-
tion to excess mortality, our results clearly show that the time to initial treatment
is longer in females, partly due to the delay in calling the emergency units. Af-
ter adjustment for clinical factors, severity, therapeutic strategies and time to first
medical call, mortality remains higher in women than in men with an Odd Ratio of
1.43 [1.08–1.88], p=0.01. The impact of time was more important in women with
a symptoms to call delay of less than 90 min.

Conclusion: This study shows the important impact of time on mortality in
women treated for STEMI especially when the symptoms-to-call delay is less than
90min.

P782 | BEDSIDE
What predicts acute kidney failure in patients with ST-elevation
myocardial infarctions: Quantity of contrast agent or severity of
myocardial infarction?

J. Schmucker1, H. Wienbergen1, S. Seide1, A. Fach1, K. Guenther2, W. Ahrens2,
R. Hambrecht1 on behalf of Bremen STEMI Registry. 1Hospital Links der Weser,
Institut fuer Herz- und Kreislaufforschung, Bremen, Germany; 2BIPS - Institut
fuer Epidemiologie und Praventionsforschung, Bremen, Germany

Introduction: Deterioation of renal function is a common problem in patients with
ST-elevation myocardial infarctions (STEMI). The purpose of the present study
was to assess the association between the occurence of acute kidney injury
(AKI) in STEMI-patients and severity of myocardial infarction, comorbities and
treatment modalities including amount of contrast agent used.
Methods: All patients with STEMI from the metropolitan area of Bremen, Ger-
many are treated at the Bremen heart center and since 2006 documented in the
Bremen STEMI Registry (BSR). An increase of >25% or >0,5 mg/dl from base-
line creatinin was interpreted as acute kidney injury (AKI).
Results: Data from 2538 patients and documented creatinin-values of a timespan
>48 hours after STEMI were included. At baseline 78% (n=1990) of pts. showed
a normal renal function (eGFR>60 ml/min) while in 22% (n=548) renal function

was initially impaired (kidney disease (KD)). An AKI was observed in 21% (n=522)
of patients which was associated with a marked increase in 30-day (33 vs. 4%)
and 1-yr.-mortality (37 vs. 6%) after STEMI. A multivariate analysis showed that
preexisting KD, age >70 yrs., Killip Stage III/IV as well as size of STEMI (CKmax)
were predictive for developing an AKI while amount of contrast agent (CA) was
neither in unadjusted data (CA ≥100 ml: OR 1.0, 95%CI 0.5-1.4, CA ≥200 ml:
OR 1.2, 95%CI 0.6-1.5) nor in a multivariate model associated with higher rates of
AKI (Table). TIMI-3-flow after primary PCI however was independently associated
with a lower risk of developing an AKI equally in pts. with KD (OR 0.43, 95%CI
0.3-0.9, p<0.01) and without prior KD (OR 0.63, 95%CI 0.5-0.8, p<0.01).

Independent predictors of acute kidney injury in patients with STEMI

Preexist. KD Age Killip Stage CKmax Contrast agent TIMI-3-flow
>70 yrs III/IV >3000 U/l ≥150 ml

Odds ratio 2.0 1.7 3.8 2.2 1.1 0.55
95% CI 1.5–2.6 1.3–2.0 2.9–5.0 1.6–2.8 0.7–1.3 0.4–0.8
p <0.01 <0.01 <0.01 <0.01 0.11 <0.01

Conclusions: In 21% of patients with STEMI an acute kidney injury could be ob-
served which was associated with a marked elevation in short and long-term mor-
tality after STEMI. However deterioation of renal function should be interpreted as
a surrogate parameter indicating severity of STEMI while patients with a TIMI-3-
flow after primary PCI showed lower rates of kidney injury. An association to the
amount of contrast agent used could not be observed.

P783 | BEDSIDE
Impact of the Clinical SYNTAX score on four-year mortality in STEMI
patients undergoing primary PCI

D. Milasinovic, M. Zivkovic, A. Novakovic, J. Dobras, V. Dedovic, M. Tesic,
Z. Mehmedbegovic, D. Orlic, V. Vukcevic, G. Stankovic. Clinical Center of Serbia,
Clinic for Cardiology, Belgrade, Serbia

Purpose: Clinical Syntax Score (CSS) has been shown to predict adverse clin-
ical outcomes after percutaneous coronary intervention (PCI). Our aim was to
evaluate the ability of CSS to predict very long-term mortality in patients with
ST-segment elevation myocardial infarction (STEMI) undergoing primary PCI.
Methods: We analyzed records of 534 STEMI patients who underwent primary
PCI, from a database of a high-volume catheterization laboratory for the year
2009. CSS was calculated as Syntax Score (SXscore) x (modified age, creati-
nine and left ventricular ejection fraction (ACEF) score). SXscore was determined
by scoring the culprit lesion just before stent implantation. Predictive accuracy
was analyzed by determining c-statstic and goodness-of-fit of the model by the
Hosmer-Lemeshow test. Kaplan-Meier cumulative survival curves for CSS tertiles
were compared with the log-rank test.
Results: We divided patients into three categories according to the calculated
tertiles: CSS-LOW≤7.56, 7.56< CSS-MID≤19.30 and CSS-HIGH>19.30. Four-
year mortality rate in the studied population was 18.4% and it increased with the
higher category of CSS (7.3% for CSS-LOW, 11.2% for CSS-MID and 36.7% for
CSS-HIGH). Log-rank test showed significant difference between the cumulative
mortality curves of different CSS tertiles (p<0.001) (Figure). The continuous CSS
had good discriminatory power (C=0.756, CI95% 0.701-0.812, p<0.001) (Figure)
and Hosmer-Lemeshow test showed good agreement between expected and ob-
served data (χ2= 9.94, p=0.27).

Conclusion: Clinical Syntax Score appears to accurately predict four-year mor-
tality in STEMI patients undergoing primary PCI with the mortality rate gradually
increasing across the tertiles of the score.

P784 | BEDSIDE
Long term clinical outcomes of newly diagnosed diabetes and
prediabetes among patients with acute myocardial infarction

D.G. Moon, J.G. Kim, S.J. Na, J.H. Kim, Y.S. Koh, H.J. Park, P.J. Kim,
K.Y. Chang, W.S. Chung, K.B. Seung. Seoul St. Mary’s Hospital, Seoul, Korea,
Republic of

Background: Recent studies have demonstrated that newly diagnosed diabetes
mellitus and prediabetes is common among patients with acute myocardial in-
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farction. We examined the 5-years clinical outcomes of known diabetes mellitus,
newly diagnosed diabetes mellitus and prediabetes among acute myocardial in-
farction undergoing primary percutaneous coronary intervention.
Methods and results: We retrospectively analyzed a total of 4,748 acute
myocardial infarction patients who successfully underwent PCI from January
2004 to December 2009. Patients were stratified into four groups: “known dia-
betes” (n=1494 [31.5%]; reported on the case report form), “newly diagnosed
diabetes” (n=517 [10.9%]; no diabetes history and HbA1c ≥6.5), “prediabetes”
(n=884 [18.6%]; no diabetes history and 5.7≤HbA1c ≤6.4, “no diabetes” (n=1853
[39.0%]). Primary outcomes were all-cause mortality and major adverse cardio-
vascular and cerebrovascular event (composite of cardiac death, non-fatal MI,
stroke, target vessel revascularization).
Newly diagnosed diabetes was associated with greater 5-years mortality (ad-
justed hazard ratio (HR) 1.421, 95% CI 1.106-1.824 and p=0.006) and greater
5- years MACCE (adjusted HR 1.291, 95% CI 1.022-1.630 and p=0.032). Known
diabetes was also associated with greater 5-years mortality (adjusted HR 1.471,
95% CI 1.228-1.762 and p<0.001) and greater 5-years MACCE (adjusted HR
1.449, 95% CI 1.225-1.713 and p<0.001). Prediabetes was associated with
greater 5-years MACCE (adjusted HR 1.219, 95% CI 1.002-1.484 and p=0.048),
but 5-years mortality was similar to those of normal patients.

5-year Kaplan-Meier MACCE

Conclusions: In addition to known diabetes, newly diagnosed diabetes and pre-
diabetes are also an independent risk factor for long-term MACCE in patients with
acute myocardial infarction.

P785 | BEDSIDE
Comparison of predictive accuracy of renal function assessed by
Cockroft-Gault, MDRD and CKD-EPI formulas on one-year mortality in
STEMI patients undergoing primary PCI

A. Janicijevic, D. Milasinovic, D. Matic, L.J. Jovanovic, A. Novakovic, V. Dedovic,
M. Tesic, D. Orlic, V. Vukcevic, G. Stankovic. University Clinical Center of Serbia,
Department of Cardiology, Belgrade, Serbia

Purpose: Prior studies showed that renal impairment assessed by estimated
glomerular filtration rate (eGFR) is associated with poorer prognosis in STEMI
patients undergoing primary PCI. Our goal was to compare the ability of eGFR
calculated by Modification of Diet in Renal Disease Study (MDRD), the Cockcroft–
Gault (CG) and Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI)
formulas to predict one-year mortality.
Methods: We analyzed 3597 STEMI patients who were referred to primary PCI
during the years 2009-2012 in a high-volume catheterization laboratory. Predic-
tive accuracy of the three different equations was assessed by comparing their
ROC curves.
Results: Moderate or severe renal impairment (eGFR <60 ml/min/1.73m2) was
present in 17.1% (n=617), 14.3% (n=516) and 15.5% (n=556) of patients, when
eGFR was calculated by MDRD, CG and the new CKD-EPI formula, respectively.
One-year mortality was 8.9% in the studied cohort. Discriminatory power of eGFR
was the highest when CG equation was used (C=0.760, CI95% 0.746-0.774). C-
statistic for the new CKD-EPI calculation was 0.748 (CI95% 0.734-0.762) and for
the MDRD 0.724 (CI95% 0.709-0.738). Comparison of ROC curves revealed that
CG and CKD-EPI were significantly more accurate in predicting one-year mor-
tality, as compared to the MDRD formula (p<0.001 for both comparisons). The
difference in predictive accuracy of CG and CKD-EPI equation was not significant
(p=0.11) (Fig. 1).

Figure 1. ROC curves.

Conclusion: Even though all three equations are predictive of one-year mortality,

discriminatory power of the MDRD equation seems inferior to Cockcroft-Gault and
the new CKD-EPI formula.

P786 | BEDSIDE
Shorter ischaemic time and improved survival with ambulance
activated primary PCI

A. Farshid, B. Shadbolt, C. Allada, J. Chandrasekhar, D. Mcgill, S. O’Connor,
M. Rahman, R. Tan. The Canberra Hospital, Cardiology, Canberra, Australia

Purpose: In primary PCI (PPCI) for STEMI, reductions in door to balloon time
have not resulted in lower mortality and the focus is increasingly on total is-
chaemic time. We sought to determine if our regional program for STEMI diag-
nosis by ambulance paramedics and direct transfer for PPCI was associated with
shorter ischaemic times and improved survival compared with ED diagnosis.
Methods: STEMI diagnosis was made in local EDs or by ambulance paramedics
depending on patient presentation. Ambulance ECGs were transmitted to our ED
for cath lab activation. Patient demographics, procedural variables and treatment
times were prospectively recorded. Follow up was after 12 months by letter, phone
call, clinic review or review of files.
Results: We treated 783 consecutive patients with PPCI during January 2008-
June 2013. Cath lab activation was initiated by Ambulances (Amb) in 24% cases
and by ED in 76% cases. The patients were well matched with regards to age,
sex, risk factors and prior revascularization. Mean age was 62.2±13.4 yrs for
Amb versus 62.0±13.2 yrs for ED patients (p=0.84). Cardiac arrest prior to PCI
occurred in 1.1% of Amb and 2.2% of ED patients (p=0.37). Prasugrel was used
in 38% of Amb patients and 18% of ED patients (p<0.0001). Severity of coronary
disease, lesion complexity and procedural variables were similar in the 2 groups.
Initial TIMI 0 flow was present in 60.0% Amb and 59.7% of ED patients (p=0.93).
Diameter, length and type of stent used (bare metal or drug eluting) as well as de-
ployment pressures were almost identical in the 2 groups. Median total ischaemic
time was 159 min for Amb and 210 minutes for ED patients (p<0.0001). The pro-
portion of patients with first medical contact to balloon time of <120 min was 84%
for Amb and 65% for ED patients (p<0.0001). Mean follow up was 324 days in
both groups (p=0.99). Overall mortality was 7 (3.7%) in the Amb group compared
with 47 (7.9%) in the ED group (p=0.036). Cardiogenic shock occurred in 2 pa-
tients (1.1%) in the Amb group and 33 patients (5.5%) in ED group (p=0.003).
There were no significant differences in the incidence of stent thrombosis, MI or
revascularization. On multivariate cox-regression analysis including baseline and
procedural variables, ambulance activation remained an independent predictor of
mortality (HR 0.42, 95% CI 0.16-0.92, p=0.029).
Conclusions: Ambulance diagnosis of STEMI and direct transfer to the cath lab
reduced total ischaemic time by 51 minutes and mortality by >50% following
PPCI. Efforts are needed to increase the proportion of STEMI patients treated
using this strategy.

CORONARY ARTERY DISEASE IN THE REAL WORLD
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The clinical benefit of ultrasensitive cardiac troponin I in the detection
of exercise induced myocardial ischemia

C. Puelacher, Y. Tanglay, G. Lee, R. Twerenbold, T. Reichlin, S. Zuercher,
U. Honegger, S. Osswald, M.J. Zellweger, C. Mueller. University Hospital Basel,
Cardiology, Basel, Switzerland

Background: Cardiac Troponin is the preferred biomarker in the diagnosis of
acute myocardial infarction. We hypothesized that the development of a novel “ul-
trasensitive” cardiac Troponin I (us-cTnI) assay that allows quantification of mini-
mal amounts of cardiomyocyte injury in the “normal range” of cTn might allow the
non-invasive detection of exercise-induced myocardial ischemia.
Methods: We included 819 patients with suspected exercise-induced myocar-
dial ischemia referred for evaluation by rest/bicycle myocardial perfusion single-
photon emission computed tomography (SPECT). All clinical information available
to the treating cardiologist was used to quantify the clinical judgment regarding
the presence of myocardial ischemia using a visual analogue scale twice: once
prior and once after bicycle exercise stress testing. Us-cTnI measurements were
obtained before, immediately after peak stress and 2h after stress testing in a
blinded manner. The presence of myocardial ischemia was adjudicated based on
perfusion SPECT combined with coronary angiography findings.
Results: Exercise-induced myocardial ischemia was detected in 278 (34%) pa-
tients. Us-cTnI levels were significantly higher at all time points in patients with
myocardial ischemia as compared to those without (p<0.001 for all). Combin-
ing clinical judgment prior exercise testing with baseline us-cTnI levels increased
diagnostic accuracy quantified by the area under the ROC curve (AUC) from
0.672 to 0.757 (p<0.001). Combining clinical judgment after exercise testing
(AUC 0.692) with us-cTnI levels at rest, peak stress and 2h after stress testing
also increased the diagnostic accuracy (AUC 0.760-0.766, p<0.001 for all).
Conclusion: Combining clinical judgment with us-cTnI levels at rest, immediately
after peak stress and 2h after stress testing substantially increased the diagnos-
tic accuracy regarding the presence of myocardial ischemia. This novel strategy
offers new avenues in the non-invasive assessment of cardiac patients.
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Impact of left main stenosis on one-year mortality in patients
undergoing coronary angiography

O. Angeras1, P. Albertsson1, T. Ramunddal1, P. Petursson1, G. Sarno2,
J. Persson3, U. Jensen4, I. Sjogren5, H. Olsson6, E. Omerovic1 on behalf of
a report from the Swedish Coronary Angiography and Angioplasty Registry
(SCAAR). 1Sahlgrenska University Hospital, Department of Cardiology,
Gothenburg, Sweden; 2Uppsala Clinical Research Center, Department of
Medical Sciences, Uppsala, Sweden; 3Danderyd University Hospital, Department
of Cardiology, Stockholm, Sweden; 4South Hospital Stockholm, Department of
Cardiology, Stockholm, Sweden; 5Falun Hospital, Department of Cardiology,
Falun, Sweden; 6Karlstad Hospital, Department of Cardiology, Karlstad, Sweden

Aim: The aim of this study was to investigate the relationship between left main
(LM) stenosis and one year mortality in patients undergoing coronary angiogra-
phy.
Methods and results: We extracted data from SCAAR (Swedish Coronary
Angiography and Angioplasty Registry) and identified 294,928 patients between
2003 and may 2013 who underwent coronary angiography. In 3,870 patients the
extent of coronary artery disease was unknown and these were excluded. The in-
dication for coronary angiography was stable angina in 29%, NSTE-ACS in 39%,
STEMI in 17%, cardiac arrhythmia in 2%, valve disease in 8%, heart failure in 4%
and aortic aneurysm in 0,4%. 21,758 (7,4%) of these patients had a LM stenosis.
The primary treatment decision was medical therapy in 15% (n=3,285), CABG in
55% (n=11,724) and PCI in 29% (n=6,219). One year mortality in patients with
LM stenosis was 10.3% (n=2,031) compared to 4.2% (n=10,110) in patients with
no LM stenosis (log rank test p<0.001).
Adjusted multivariate logistic regression was used to compare one-year mortal-
ity between the groups. The following variables were entered into the model:
age, gender, previous myocardial infarction, previous CABG, occlusion/stenosis
in CABG graft, previous PCI, indication of angiography, smoking status, treated
hypertension, treated hyperlipidaemia, diabetes and primary treatment decision.
Adjusted odds ratio (OR) was 2.1 (95% CI 1.9-2.2, P<0.001) if LM stenosis was
present.
Interactions test between LM stenosis, prior CABG, indication for angiography
and primary treatment decision has shown that presence of LM disease had most
impact in patients without previous CABG (OR 2.2, 95% CI 2.0-2.3, P<0.001),
with STEMI (OR 2.3; 95% CI 2.0-2.7, P<0.001) and where primary treatment
decision was medical therapy (OR 2.6 95%CI 2.2-3.0, P<0.001) or PCI (OR 2.45
95%CI 2.2-2.7, P<0.001).
Conclusions: In this large and unselected cohort of patients undergoing coro-
nary angiography, presence of LM-stenosis was associated with increased risk
of one year mortality compared to no LM stenosis. LM stenosis had most impact
in patients without previous CABG, in patients with STEMI and in patients where
primary treatment decision were medical therapy. This study confirms the results
of previous historical studies that have shown LM stenosis negative impact in
prognosis.

P790 | SPOTLIGHT
HORUS: health outcomes in patients with stable coronary artery
disease. A cohort study in the french representative health insurance
and hospital-discharge database. Initial results on event rates

P. Blin1, C. Dureau-Pournin1, R. Lassalle1, J. Jove1, C. Droz1, N. Danchin2,
N. Moore1. 1University of Bordeaux, INSERM CIC1401, Bordeaux, France;
2European Hospital Georges Pompidou, Paris, France

Purpose: To describe real-life outcomes in patients with stable coronary artery
disease (SCAD) post acute coronary syndrome (ACS) or myocardial infarc-
tion (MI) and in patients similar to those in the ongoing PEGASUS-TIMI 54
(NCT01225562) a long-term trial of ticagrelor.
Methods: SCAD patients were identified by a 1-year event-free period after ACS
or MI in the national EGB database (2005-2010). Additional risk factors includ-
ing diagnosis of diabetes, age ≥65, renal dysfunction, or prior ACS or MI defined
high-risk patients (HRP). The PEGASUS-TIMI 54 like population (PEG) was de-
fined as HRP and absence of age <50, history of stroke or intracranial bleeding,
end-stage renal failure or current use of oral anticoagulants. The primary outcome
was a composite of all-cause death, ACS recurrence, and stroke.

Table 1. Global Incidence of outcomes during follow-up according to the three study populations

SCADa HRPb PEGc

population population population
n=8785 PYd n=7327 PYd n=5862 PYd

Death, acute coronary syndrome recurrence,
and stroke (composite outcome), n (%) 633 (7.21) 585 (7.98) 456 (7.78)
[95% CI] [6.66–7.75] [7.36–8.60] [7.09–8.47]

Death, n (%) 382 (4.35) 362 (4.94) 274 (4.67)
[95% CI] [3.92–4.77] [4.44–5.44] [4.13–5.21]

Acute coronary syndrome recurrence, n (%) 257 (2.93) 228 (3.11) 179 (3.05)
[95% CI] [2.57–3.28] [2.71–3.51] [2.61–3.49]

Stroke (ischemic or undefined), n (%) 33 (0.38) 32 (0.44) 29 (0.49)
[95% CI] [0.25–0.50] [0.29–0.59] [0.32–0.67]

Major bleeding, n (%) 135 (1.54) 121 (1.65) 85 (1.45)
[95% CI] [1.28–1.79] [1.36–1.94] [1.14–1.76]

aStable coronary artery disease; bHigh risk patients; cPEGASUS-TIMI 54; dPerson-years.

Results: 4187 patients with ACS/MI (1961 with ACS, 2226 with MI) were identi-
fied, including 3506 SCAD (8785 person-years (PY)), 2926 HRP (7327 PY) be-
cause of age ≥65 (n=1987), diabetes mellitus (920), or prior ACS or MI (1707),
and 2335 PEG (5862 PY). Patients were 68, 66 and 65% male in SCAD, HRP
and PEG. Mean age was 67±13, 70±13 and 72±11 years respectively. Event
rates per 100 PY (95%CI) in SCAD, HRP, PEG were (Table 1): primary outcome
7.2 (6.7–7.8), 8.0 (7.4–8.6) and 7.8 (7.1–8.5); death 4.4 (3.9–4.8), 4.9 (4.4–5.4)
and 4.7 (4.1–5.2); ACS 2.9 (2.6–3.3), 3.1 (2.7–3.5) and 3.1 (2.6–3.5); stroke 0.38,
0.44, and 0.49 respectively; major bleeding 1.5 (1.3–1.8), 1.7 (1.4–1.9) and 1.5
(1.1–1.8). Event rates were constant during follow-up (1 up to 3 years).
Conclusion: Event rates were low in these clinically stable patients, compared
to historical data or other countries, but the PEGASUS-TIMI 54 selection criteria
identified a population at higher risk.

P791 | BEDSIDE
Defining clinical and biological predictors of high on-aspirin platelet
reactivity: insight from a real life population of high risk cardiovascular
patients

M. Amsallem, S. Manzo-Silberman, J.G. Dillinger, C. Bal-Dit-Sollier, S. Voicu,
G. Sideris, L. Drouet, P. Henry. AP-HP - Hospital Lariboisiere, Paris, France

Purpose: Aspirin is a key treatment of atherothrombosis. Inter-individual variabil-
ity of the effect of aspirin is linked to a higher risk of ischemic events. The aim of
this study was to identify main factors linked to High on-aspirin platelet reactivity
(HPR) in a large real-life population.
Methods: HPR was prospectively explored, between January 2011 and July
2013, in patients with coronary or cerebrovascular disease chronically treated
with aspirin. Platelet reactivity testing was performed for the following reasons:
high risk coronary or cerebrovascular angioplasty, recurrent acute coronary syn-
drome or ischemic stroke despite aspirin treatment. HPR was measured 24h after
last aspirin intake and defined as maximal aggregation intensity ≥20% using light
transmission aggregometry with arachidonic-acid 0.5mg/mL (LTA-AA). Collagen-
epinephrine platelet function analyzer (PFA-EPI) was also performed to evaluate
global platelet reactivity (threshold <165s) and was combined with LTA. Cardio-
vascular risk factors, usual biological parameters and anti-platelet treatment were
recorded and predictive factors of HPR were analyzed using multivariate logistic
regression.
Results: 1508 consecutive patients (mean age 63±13y.o., 71% male, 23% di-
abetics, 23% active smokers) were explored. Antiplatelet treatment was aspirin
alone in 333 patients (20.1%), associated with clopidogrel in 787 (52.2%), prasug-
rel in 269 (17.8%) or ticagrelor in 119 (7.9%). HPR was found in 11.1% patients
using LTA-AA and in 5.2% patients combining LTA-AA and PFA-EPI. In multivari-
ate analysis, independent predictive factors (OR-[CI]) of HPR using LTA-AA were
diabetes mellitus (2.10-[1.39-3.16]), age/10y. (1.25-[1.06-1.47]), fibrinogen level
(1.19-[1.02-1.42]), and von-Willebrand-factor (1.06-[1.03-1.09]). Fibrinogen was
the main predictor of HPR (1.33-[1.19-1.61]) combining both tests (LTA-AA and
PFA-EPI). Similar results were observed in patients treated with aspirin or dual
antiplatelet therapy. The association between HPR and fibrinogen was not found
significant in older patients (>75y.o). A fibrinogen level >4.00g/L was associated
with 3.9-fold increased risk of HPR in patients aged <75y.o.
Conclusion: Diabetes, age and fibrinogen are the major predictor of HPR on
aspirin in a large real-life population.

P792 | BEDSIDE
Galectin-3 predicts long term cardiovascular mortality in high-risk
coronary artery disease patients of the GENICA study

G. Maiolino1, G. Rossitto1, L.P. Pedon2, M. Cesari1, A.C. Frigo3, M. Azzolini1,
L.A. Calo’1, M. Plebani4, G.P. Rossi1. 1University of Padua, Medical Clinic IV,
Padua, 2Cittadella Hospital, Dept. of Cardiovascular, Cittadella, 3University of
Padova, Dept. of Cardiac, Thoracic and Vascular Sciences, Padua, 4University
of Padova, Dept. of Medicine - Laboratory Medicine, Padua, Italy

Purpose: Galectin-3 (Gal-3) can affect atherogenesis by inducing chemotaxis of
monocytes, stimulation of phagocytosis, and proliferation of vascular smooth cells
and fibroblast. However, data on its role in atherosclerosis and its complications
lack, even though it has been extensively studied in heart failure patients. We
therefore, investigated if Gal-3 predicts cardiovascular (CV) death in patients at
high risk.
Methods: The plasma levels of Gal-3 were measured in 1023 randomly selected
patients of the GENICA Study, who underwent coronary angiography and as-
sessment of incident CV events at follow-up. After patients classification by Gal-3
tertiles, CV mortality was compared across groups by Kaplan-Meier analysis. The
impact of Gal-3, as a continuous variable, was also examined using multivariate
Cox’s regression.
Results: During long-term (median 7.2 years) follow-up CV deaths occurred in
115 patients (15.2%), more commonly in the high and intermediate Gal-3 (25.2%
vs. 13.6%, respectively) than in the low tertile (7.5%, p<0.001). The adverse prog-
nostic effect of high Gal-3 was confirmed also in subgroups analysis of the pa-
tients with angiographically documented CAD and with a normal left ventricular
ejection fraction (LVEF). Along with age, LVEF, and coronary atherosclerotic bur-
den Gal-3 was one of the strongest predictors of CV mortality (HR 1.79, 95% CI
1.10-2.93, p=0.020) at Cox’s regression analysis.
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Conclusions: Gal-3 is a major predictor of CV mortality in patients at high CV
risk, with angiographically documented CAD, and normal LVEF.

P793 | BEDSIDE
Right ventricular dysfunction following acute myocardial infarction
with and without ST segment elevation: differences in predictors and
prognosis

C. Galvao Braga, J. Martins, C. Arantes, G. Abreu, V. Ramos, C. Vieira,
A. Salgado, A. Gaspar, S. Magalhaes, A. Correia. Hospital de Braga, Braga,
Portugal

Introduction: The occurrence of right ventricular dysfunction (RVD) in the con-
text of acute myocardial ischemia is associated with high morbidity and mortality,
requiring early clinical recognition to choose the appropriate therapeutic strategy.
Objective: To identify the clinical differences and prognostic impact of RVD in ST
elevation and non-ST elevation acute myocardial infarction (STEMI and NSTEMI,
respectively).
Methods and results: Retrospective observational study including 1969 consec-
utive patients admitted in a Coronary Unit for the period of 4 years, since 2009,
with the diagnosis of AMI (52% with STEMI and 48% with NSTEMI; mean age 64
years, 77.2% male). RVD incidence was more frequent in STEMI than in NSTEMI
(6.9% vs. 4.1%, p=0.008) and also more severe (p=0.026). The independent pre-
dictors of RVD in STEMI were heart failure at presentation (OR 5.3, p=0.026),
culprit lesion in right coronary artery (OR 44.7, p<0.001) and the absence of
effective reperfusion after primary angioplasty (OR 19.2, p=0.004). The indepen-
dent predictors of RVD in NSTEMI were previous history of atrial fibrillation (OR
5.32, p=0.006) and lower left ventricle ejection fraction (OR 0.93, p=0.023). Al-
though it was not an independent predictor, right coronary artery stenosis ≥70%
was very prevalent in those with NSTEMI and RVD (76.3%). Apart from AMI type,
patients with RVD presented, during hospitalization, higher prevalence of cardio-
genic shock (21.2% vs. 3.6%, p<0.001) and rhythm disturbances, as new onset
atrial fibrillation (19.5% vs. 8.8%, p<0.001) and high degree atrioventricular block
(22.1% vs. 4.3%, p<0.001). Only in the group with RVD and STEMI the mortal-
ity during hospital stay was significantly higher (15.7% vs. 3.2%, p<0.001) and
related to RVD severity (mild, moderate or severe dysfunction). During follow-up,
no differences were registered considering mortality.
Conclusion: RVD is more frequent, more severe and has a worse prognosis
in the acute phase of STEMI than in NSTEMI. It is associated with failure of
primary angioplasty to restore effective blood flow on the right coronary artery in
the majority of times.
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P795 | BEDSIDE
Impact of SYNTAX score for predicting contrast-induced acute kidney
injury in patients undergoing percutaneous coronary intervention

T. Hoshi1, A. Sato1, H. Daigo1, T. Harunari1, D. Abe2, Y. Kakefuda3,
N. Takeyasu2, Y. Noguchi3, A. Koike1, K. Aonuma1. 1Cardiovascular Division,
Faculty of Medicine, University of Tsukuba, Tsukuba, Japan; 2Department of
Cardiology, Ibaraki Prefectural Central Hospital, Kasama, Japan; 3Department of
Cardiology, Tsukuba Medical Central Hospital, Tsukuba, Japan

Objectives: We investigated the association with coronary complexity and
contrast-induced acute kidney injury (CI-AKI) among coronary artery disease
(CAD) patients undergoing percutaneous coronary intervention (PCI).
Methods: A total of 1701 CAD patients who underwent PCI, except for hemodial-
ysis, were analyzed from ICAS (Ibaraki Cardiovascular Assessment Study) multi-
center registry. Analyzed subjects were divided into 3 groups according to SYN-
TAX score; low (score ≤22, n=1435), moderate (score 23-32, n=184), and high
(score ≥33, n=82). CI-AKI was defined as an increase in serum creatinine of
more than 25% or 0.5 mg/dl from the baseline within 1 week of contrast-medium
exposure.
Results: A total of 133 patients (7.8%) developed CI-AKI among whole subject.
The incidence of CI-AKI was 6.8%, 12.0%, and 15.9% for the group with low,
moderate, and high SYNTAX score, respectively (Fig. 1). There was a stepwise
increase in CI-AKI with increasing SYNTAX score and Mehran risk score (Fig. 2).
After adjusting for baseline characteristics, multivariate analysis revealed SYN-
TAX score was an independent predictor of CI-AKI (odds ratio: 1.017, 95% confi-
dential interval: 1.000-1.035, p=0.048).

Conclusion: SYNTAX score was a useful information for predicting CI-AKI
among CAD patients undergoing PCI.

P796 | BEDSIDE
The clinical, angiographic characteristics and the 24-month clinical
outcomes of Korean patients with vasospastic angina

D.I. Shin, M.H. Jung, I.J. Choi, J.S. Yu, S.N. Lee, D.K. Moon, S.H. Baek on behalf
of VA-KOREA. Catholic University of Korea, Seoul, Korea, Republic of

Background: Vasospastic angina (VA) has been reported to be more frequent
in the East than in the West. However, in Korea, a grand scale analysis has not
been done yet. We planned to set the multi-center registry for Korean VA.
Methods: Total 11 centers of 9 universities participated in prospective, web-
based VA-KOREA (Vasospastic Angina in KOREA) registry and the enrollment
of patients newly diagnosed as VA using same diagnostic protocol started in July
2010. We only used intracoronary ergonovine, not acetylcholine, in provocation.
Positive result of the provocation is defined as development of total or subtotal oc-
clusion accompanied by angina and/or ECG changes. We got information about
medical history, laboratory and angiographic findings, treatment, and prognosis.
In this analysis, we determined the clinical, angiographic characteristics and prog-
nosis using data-sets of VA-KOREA.
Results: A total of 2107 patients were enrolled to the registry. 432 patients
(20.5%) demonstrated positive result on provocation and 693 patients (32.9%)
showed negative. In positive group, the numbers of male and current smok-
ers were higher than in negative group (p<0.05). Baseline hsCRP and triglyc-
eride were higher in positive group (0.9±0.2 vs 0.6±0.4 mg/dL, 151.8±98.6 vs
129.3±86.1mg/dL, p<0.05). In angiographic analysis for 432 “positive”, multi-
vessel spasm occurred in 106 patients (24.5%). Right coronary artery (RCA) was
the most common coronary artery for provoked spasm (58.1%). Diffuse type of
spasm is more frequent than focal type (65.9% vs 34.1%). Out of 634 coronary
segments on which spasm was provoked, 365 segments (57.6%) were associ-
ated with minimal fixed atherosclerosis. The most frequently prescribed drug was
diltiazem (347, 80.3%). During the 24-month follow-up (mean 26.7±9.4 months),
23.7% of patients had re-hospitalization or visited to emergency room due to re-
peated angina. However, the rate of cardiac death was very low (0.9%). Addition-
ally, the cumulative incidences of newly developed acute coronary syndrome and
arrhythmia were only 1.9% and 1.1%.
Conclusions: In clinical and angiographic analysis, positive group had more
male, smokers, and higher baseline hsCRP. Positive rate of ergonovine provoca-
tion was 20.5% and RCA was the most common artery for coronary spasm. Coro-
nary spasm was more frequently provoked on the segment with minimal steno-
sis than on the segment without atherosclerosis. During the 24-month follow up,
the prognosis was excellent by conventional medical treatments. The VA-KOREA
registry will be helpful for the establishment of clinical guidelines for VA.
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P797 | BEDSIDE
One-year outcomes of Japanese atrial fibrillation patients with
vascular disease: From the Fushimi AF Registry

N. Masunaga1, H. Ogawa1, M. Ishii1, T. Unoki1, M. Esato2, Y. Chun2, H. Wada1,
K. Hasegawa1, M. Abe1, M. Akao1 on behalf of the Fushimi AF Registry
investigators. 1Kyoto Medical Center, National Hospital Organization, Kyoto,
Japan; 2Ijinkai Takeda General Hospital, Kyoto, Japan

Purpose: Stroke and thromboembolism are severe complications associated with
atrial fibrillation (AF). Many AF patients have concomitant vascular disease in-
cluding myocardial infarction and peripheral artery disease. Vascular disease is
considered a risk factor of stroke in AF patients, and is one of the components of a
risk stratification scheme, CHA2DS2-VASc score. However, it is not clear whether
vascular disease is an independent risk factor for stroke and thromboembolism in
Japanese AF patients.
Methods: The Fushimi AF Registry was designed to enroll all of the AF patients.
We have enrolled 3,821 patients and one-year follow-up was completed in 2,966
patients from March 2011 to December 2013. We defined vascular disease as
the presence of prior myocardial infarction or peripheral artery disease. We in-
vestigated the association between the presence of vascular disease and the
incidence of stroke or thromboembolism at one-year follow-up.
Results: At baseline, 298 patients (12.4%) had vascular disease (VD group).
CHADS2 score was significantly higher in VD group than non-VD group (VD vs.
non-VD: 2.65 vs. 1.99; p<0.01). However, at one-year follow-up, the incidence of
stroke or thromboembolism was similar between the two groups (VD vs. non-VD:
10 patients (3.36%) vs. 71 patients (2.66%); p=0.49). Among 1398 patients who
had not received any anticoagulants at baseline (142 patients in VD group, and
1256 patients in non-VD), CHADS2 score was significantly higher in VD group
than non-VD group (VD vs. non-VD: 2.40 vs. 1.71; p<0.01), but the incidence
of stroke or thromboembolism was also similar between the two groups (VD vs.
non-VD: 4 patients (2.82%) vs. 35 patients (2.79%); p=0.98). The number of all-
cause death was 240 at one-year follow-up. The mortality of patients with vascu-
lar disease was significantly higher than those without vascular disease (VD vs.
non-VD: 44 patients (14.77%) vs. 196 patients (7.35%); p<0.01). Multiple logistic
regression analysis, including vascular disease plus five factors of CHADS2, re-
vealed that vascular disease was independently associated with all-cause death
[odds ratio: 1.63, 95% confidence interval: 1.12-2.34, p=0.01].
Conclusion: In Japanese AF patients, vascular disease may not be a risk of
stroke or thromboembolism, but rather a risk of all-cause death. Further follow-
up is required to determine the importance of vascular disease in Japanese AF
patients.

SUGAR MATTERS

P799 | BEDSIDE
Low disposition index predicts both the onset of diabetes and
cardiovascular events in patients with CAD and newly detected
hyperglycemia

O. Korolyuk. Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Background: Impaired insulin sensitivity and decreased insulin secretion are
usually observed in persons with type 2 diabetes mellitus, but in lesser degree
may appear long before its onset. Little is known about the influence of these
abnormalities on cardiovascular risk.
The aim of the study: to compare survival in patients with coronary artery disease
(CAD) and newly detected hyperglycemia, depending on insulin sensitivity and
insulin secretion.
Methods: 116 patients with CAD and glucose level of ≥5.6 mmol/L under-
went oral glucose tolerance test (OGTT). Plasma glucose was measured by
the glucose oxidase reaction and serum insulin – by enzyme-linked immunosor-
bent assay (DRG Instrumentals GmbH, Germany). To evaluate β-cell function
pursuant to insulin sensitivity, disposition index (DI) was calculated as: DI =
(AUCI0’-120’/AUCG0’-120’)×[10000/√(I0’×G0’)×(Im×Gm)], where AUC – incre-
mental area under the curve calculated according the trapezoid rule, I – insulin in
μU/mL, G – glucose in mg/dL, 0’ – fasting, m –mean concentration in all points of
OGTT, 0’-120’ – the total time period of the OGTT. Survival was analyzed by Ka-
plan and Meier method. For comparison between groups Cox’s F-Test or Gehan’s
Wilcoxon Test was used, considering statistical significance at P<0.05. Total du-
ration of follow-up period was 40 months (median 19 months).
Results: OGTT revealed 24 patients with normal glucose tolerance, 23 with im-
paired fasting glucose, 45 with impaired glucose tolerance, and 24 with diabetes.
Patients with DI value higher and lower than lower quartile in control group (20
healthy individuals of comparable age and sex) were included into the group 1
(n=34) and group 2 (n=82), respectively. During follow-up period acute myocar-
dial infarction developed in 2 (5.9%) patients of group 1 and in 16 (19.5%) persons
of group 2, cumulative proportion surviving (CPS) were 91.5% and 72.4%, resp.
(P=0.015). Hospitalization due to severe heart failure also was more common
in group 2 – 16 (19.5%) vs. 1 (2.9%) in group 1, CPS: 66.7% and 91.3% resp.
(P=0.002). Repeated cardiovascular events occurred more often in subjects with
decreased DI: 33 (40.2%) comparing with 6 (17.6%) in group 1, CPS: 46.8% and
76.8% resp. (P=0.008). Besides, among non-diabetic patients, diabetes devel-
ops only in those with decreased DI (n=27, 46.5%); CPS: 42.9% comparing with
100% in group 1 (P=0.00001).

Conclusion: Combination of impaired insulin sensitivity and decreased insulin
secretion predicts both the onset of diabetes and cardiovascular events in patients
with CAD and newly detected hyperglycemia.

P800 | BENCH
The effects of diabetes mellitus on long-term prognosis in acute
myocardial infarction patients with atrial fibrillation who underwent
primary percutaneous coronary intervention

S. Jang1, J.E. Song2, G.S. Chang3, A. Ahn4. 1Jeonnam National University
Medical School, Gwangju, Korea, Republic of; 2Jeonju Presbyterian Medical
Center, Jeonju, Korea, Republic of; 3Chosun University Hospital, Gwangju,
Korea, Republic of; 4Chonnam National University Hospital, Gwangju, Korea,
Republic of

Background: The aim of this study was to investigate whether diabetes mellitus
(DM) has the effects on long-term outcomes in acute myocardial infarction (AMI)
patients with atrial fibrillation (AF)who underwentprimary percutaneous coronary
intervention (PCI).
Methods: We selected 1,129 consecutive AMI patients (70.2±10.2 years, 67.1%
male) with AF who underwent primary PCI and divided them into 2 groups ac-
cording to the presence of DM (DM group: n=545, non-DM group: n=584) and
followed them up for 24 months. The primary outcomeswere 24-month major ad-
verse cardiac events (MACEs), a composite of death, fatal and non-fatal MI, and
target vessel revascularization, and coronary artery bypass grafting.
Results: There were no significant difference in ejection fraction (EF) (52.4±12.6
vs. 50.8±16.4%, p=0.068), intensive care unit days (4.8±4.8 vs. 4.4±4.3
days, p=0.10), and serum creatinine level (1.3±1.4 vs. 1.2±0.9 mg/dL,
p=0.384).Theincidenceof24-monthMACEs was higher in DM group than in non-
DM group (14.7 vs. 9.2%, p=0.004). Kaplan Meier analysis showed significant
difference between two groups (p=0.005 by log rank).Independent predictors of
two-year MACEs were high Killip class (OR 1.833, 95% CI 1.255-2.677, p=0.002),
tachycardia (Heart rate >100 beats per minutes, OR 1.954, 95% CI 1.284-2.975,
p=0.002), left ventricularsystolic dysfunction (ejection fraction <40%, OR 2.072,
95% CI 1.307-3.285, p=0.002), and performed cardiopulmonary resuscitation
during admission (OR 2.531, 95% CI 1.546-4.144, p<0.001).
Conclusion: DM had critical impact on poor outcome in AMI patients combined
with AF. In these patients early intensive therapy and rate control should be per-
formed for better outcome.

P801 | BEDSIDE
Long-term prognostic significance of early screening of abnormal
glucose metabolism in patients with acute myocardial infarction

R. Montisci, L. Sau, C. Soro, C. Cacace, M.F. Marchetti, D. Angioni, P. Caddeo,
P. Tiddia, M.F. Ruscazio, L. Meloni. Clinical Cardiology University of Cagliari,
Cagliari, Italy

Purpose: It has been known that a dramatic prognostic impact of diabetes and
prediabetic states is the risk of a cardiovascular event. It still remains to be de-
bated the prognostic role of diabetes (DM) and prediabetic states, in the patient
who has had an ischemic heart disease. The aim of our study was to evaluate
the clinical prognostic impact of altered glucose metabolism newly diagnosed in
patients with acute coronary syndrome (ACS) at 5-year follow-up. (FU).
Material and method: From January 2006 to May 2008, 241 patients admit-
ted to our CCU with ACS without previous diagnosis of DM or impaired glucose
metabolism underwent both a glucometabolic screening test evaluating fasting
glucose, and an oral glucose tolerance test (OGTT). During FU, it was possible to
follow 177 pts (mean age 64±12 years, 138 men). We evaluated the cardiovas-
cular mortality and combined cardiovascular adverse events such as reinfarction,
angina, the need for new revascularization and heart failure, stroke and cardio-
vascular death.
Results: The mean duration of FU was 54±9.9 months. At the time of discharge
for ACS, 33% of patients had a normal glucose metabolism (NGM), 10% impaired
fasting glucose (IFG), 23% impaired glucose tolerance (IGT) and 34% a newly
detected DM. Thus, 66% of our patients had an abnormal glucose metabolism.
During the FU, 29 patients died (16.3%), there were 3 (5%) deaths in NGM group,
1 (6%) in IFG group, 7 (17%) in IGT group and 18 (30%) in patients with DM (p
for trend <0.002). At the Kaplan-Meier analysis, survival in patients with NGM
was 94.9%, 94.1% in pts with IFG, 82.9% and 71.2% respectively in IGT and
DM patients (p<0.0001). At Cox multivariate analysis, age (HR 1.1, p<0.05) and
the newly detected DM (HR 1.4, p<0.05) were independent predictors of cardio-
vascular death. During FU, there were 61 new cardiovascular events: 20 angina
pectoris, 25 ACS, 8 myocardial revascularization, 5 heart failure, 3 stroke. Con-
sidering the combined end point of death and cardiovascular events: 21 events
occurred in the normal group (35%), 3 in the IFG patients (17%), 22 (54%) and
35 (58%) respectively in IGT and diabetics patients (p for trend <0.0001). At mul-
tivariate Cox analysis, the diagnosis of diabetes (HR 5.5, p=0.008) and IGT (HR
7.1, p=0.001) were independent predictors of combined endpoint.
Conclusions: Our results suggest that the alterations in glucose metabolism di-
agnosed by a glucometabolic screening early after ACS, identify new cases of
diabetes and of glucose intolerance, conditions that proved to be powerful inde-
pendent predictors of cardiovascular events during FU.
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Association of increased serum glycated albumin levels with poor
coronary collaterals in diabetic patients with stable angina and chronic
total occlusion

Y. Shen, W.F. Shen, F.H. Ding, Q. Zhang, L. Lu, R.Y. Zhang. Rui Jin Hospital,
Shanghai Jiaotong university school of medicine, Cardiology, Shanghai, China,
People’s Republic of

Purpose: We investigated whether serum glycated albumin (GA) levels are re-
lated to coronary collateralization in type 2 diabetic patients with chronic total
occlusion.
Methods: Blood levels of GA and glycosylated hemoglobin (HbA1c) were de-
termined in 317 diabetic and 117 nondiabetic patients with stable angina and
angiographic total occlusion of at least one major coronary artery.
The degree of collaterals supplying the distal aspect of a total occlusion from
the contralateral vessel were graded as low (Rentrop score of 0 or 1) or high
collateralization (Rentrop score of 2 or 3).
Results: For diabetic patients, GA (21.2±6.5% vs. 18.7±5.6%, P<0.001) but not
HbA1c levels (7.0±1.1% vs. 6.8±1.3%, P=0.27) were significantly elevated in low
collateralization than in high collateralization group, and correlated inversely with
Rentrop score (Spearmen’s r = -0.28, P<0.001; Spearmen’s r =-0.10, P=0.09,
respectively).
There was a trend towards a larger area under the curve of GA compared with
that of HbA1c for detecting the presence of low collateralization (0.64 vs. 0.58,
P=0.15).
In non-diabetic patients, both GA and HbA1c levels did not significantly differ
regardless the status of coronary collateralization.
In multivariable analysis, female gender, age >65 years, smoke, non-
hypertension, duration of diabetes >10 years, metabolic syndrome, eGFR <90
ml/min/1.73m2, and GA >18.3% were independently determinants for low collat-
eralization in diabetic patients.
Conclusions: Increased GA levels in serum are associated with impaired collat-
eral growth in type 2 diabetic patients with stable angina and chronic total occlu-
sion.

P803 | BEDSIDE
Pasma levels of fibroblast growth-23 predict adverse outcome in
patients with coronary artery disease and diabetes

J. Tunon Fernandez1, B. Fernandez-Fernandez1, N. Tarin2, C. Cristobal3,
A. Acena1, A.M. Pello1, R. Carda1, A. Huelmos1, J. Farre1, J. Egido1 on behalf
of Biomarkers in Acute Coronary Syndrome & Biomarkers in Acute Myocardial
Infarction. 1Foundation Jimenez Diaz, Madrid, Spain; 2Hospital Universitario de
Mostoles, Mostoles, Spain; 3University Hospital of Fuenlabrada, Fuenlabrada,
Spain

Purpose: Abnormalities in Phosphate (P), Parathormone (PTH), 25 OH vitamin
D, and Fibroblast Growth Factor-23 (FGF-23) plasma levels have been related
with cardiovascular prognosis. Data on the influence of Diabetes Mellitus (DM)
on the prognostic power of these parameters are sparse.
Methods: We studied 704 patients (pts.) with coronary artery disease (CAD)
that suffered an acute coronary event 6-12 months before. Calcidiol (vitamin D
metabolite), FGF-23, P, and PTH plasma levels were assessed at baseline. The
outcome was the development of an acute thrombotic event (any acute coronary
syndrome, stroke or transient ischemic attack), heart failure, or death.
Results: 172 (24%) pts. had DM. Age (62.8±11.6 vs 61.0±12.5 years; p=0.089)
and sex (75.6 vs. 75.2% men; p=0.998) were similar in DM vs non-DM pts, but
hypertension, dyslipidemia, use of nitrates, diuretics and antidiabetic drugs, were
more frequent in DM pts. Triglyceride levels (119.0 [92.0, 167.0] vs. 107.5 [80.0,
149.2] mg/dl; p=0.006), were higher, but LDL (78.7±23.3 vs. 84.6±26.3 mg/dl;
p=0.009) and HDL levels (40.8±9.5 vs 44.8±11.1 mg/dl; p<0.001) were lower in
DM pts. There were not differences in smoking, ejection fraction<40%, glomeru-
lar filtration rate, or use of other therapies. DM pts. had more diseased vessels
(1.55±0.88 vs. 1.31±0.77; p=0.002), and received drug-eluting stents more of-
ten (62.2 vs 41.4%; p<0.001) at the previous coronary event. However, com-
plete revascularization was achieved less often in this group (54.1 vs. 70.8%;
p<0.001). PTH plasma levels were lower (53.4 [41.2, 71.3] vs 61.5 [47.4, 80.5]
pg/ml; p=0.047), in DM vs. non-DM pts., with no differences in P, calcidiol, and
FGF-23 levels.
During follow-up (2.15±0.99 years), 26 (15.2%), and 51 pts. (9.6%) developed the
outcome in the DM and non-DM groups, respectively (p=0.048). In DM pts., FGF-
23 (112.0 [59.9, 167.6] vs 68.9 [54.2, 93.0] RU/ml; p=0.002), PTH (71.3 [47.3,
106.6] vs 51.9 (40.8, 66.2) pg/ml; p=0.004) and P (3.53±0.71 vs. 3.25±0.50
mg/dl; p=0.017) levels were higher in pts. who developed the outcome. These
differences were not significant in non-DM pts. In DM pts., FGF-23 was an inde-
pendent predictor of the outcome (hazard ratio 1.024 [confidence interval 1.012-
1.036]; p=0.002), along with age, HDL, and use of anticoagulants and inhibitors
of the renin-angiotensin system (Cox regression analysis). Oppositely, FGF-23
levels did not predict the outcome in non-DM patients.
Conclusions: In CAD pts., FGF-23 plasma levels predict adverse outcomes in
the presence, but not in the absence, of DM. The relationship between DM and
FGF-23 deserves further study.

P804 | BEDSIDE
Endothelial dysfunction, oxidative stress and inflammation in patients
with acute myocardial infarction and abnormal glucose tolerance

L. David, A. Grosu, A. Raducan. Institute of Cardiology, Chisinau, Moldova,
Republic of

Abnormal glucose tolerance is known to be associated with a poor prognosis in
patients (pts) with acute myocardial infarction (AMI). Endothelial dysfunction has
a multifactorial mechanism and has been shown to be predictive of cardiovascular
events. We aimed to study biomarkers of endothelial function, oxidative stress and
inflammation in patients with AMI and abnormal glucose tolerance.
Methods: In 83 patients with AMI (mean age 56.4±1.5 years, 78% men) clas-
sified by an oral glucose tolerance test performed before discharge (overall day
10) into normal glucose tolerance (NGT, n=30), impaired glucose tolerance (IGT,
n=37) and diabetes (DM, n=25) we determined plasma levels of malondialde-
hyde (MDA), a marker of oxidative status, asymmetric dimethylarginine (ADMA),
inhibitor of nitric oxide synthase, hs-CRP, indicator of inflammation and evaluated
endothelial function with flow-mediated dilatation of the brachial artery (FMD).
Results: No difference between groups in patients demographical and base-
line clinical characteristics as well as in AMI size and location were observed.
Plasma levels of MDA (p<0.05, p<0.001), ADMA (p<0.001 for both) and hs-CRP
(p<0.001 for both) were significantly higher in pts with IGT and DM compared
to those with NGT, respectively. The rate of vasodilatation measured by FMD
decreased across the spectrum of glucometabolic disturbances and was signifi-
cantly lower in subjects with IGT (p<0.001) and DM (p<0.001) compared to NGT.
In the study group ADMA correlated with hs-CRP (r=0.59, p<0.001), with MDA
(r=0.52 p<0.01) and 2h post load glucose level (r=0.56 p<0.001). FMD was nega-
tively related to ADMA (r= -0.61 p<0.001), to hs-CRP (r= -0.69 p<0.001), to MDA
(r= -0.49 p<0.01) as well as to 2h post load glucose level (r= -0.68 p<0.001).
Conclusion: These data suggests that endothelial dysfunction in AMI patients
with abnormal glucose tolerance is related to impaired bioavailability of nitric oxide
mediated by oxidative stress and inflammation and is correlated with the degree
of glucometabolic disturbances.

P805 | BEDSIDE
Admission hyperglycemia improves the GRACE risk score for
prediction of in-hospital mortality. Insights from the Euro Heart Survey
ACS III

F. Schiele1, H. Bueno2, M. Hochadel3, M. Tubaro4, N. Meneveau1,
W. Wojakowski5, M. Gierlotka6, J.P. Bassand1, K.A.A. Fox7, A.K. Gitt3.
1University Hospital of Besancon, Besancon, France; 2University Hospital
Gregorio Maranon, Madrid, Spain; 3Heart Attack Research Center, Ludwigshafen
am Rhein, Germany; 4San Filippo Neri Hospital, Rome, Italy; 5Medical University
of Silesia, 3rd Division of Cardiology, Katowice, Poland; 6Silesian Center
for Heart Diseases (SCHD), Zabrze, Poland; 7Royal Infirmary of Edinburgh,
Edinburgh, United Kingdom

Background: Stress hyperglycemia is associated with higher mortality. Using
data from Euro Heart Survey Acute Coronary Syndromes (ACS) III, we deter-
mined the incremental prognostic value of adding admission hyperglycemia (AH)
on top of the GRACE risk score.
Methods: AH was defined as plasma glucose >140 mg/dL, irrespective of dia-
betic status. Prediction models for mortality were compared (AH alone vs GRACE
score plus AH) by changes in the C-index. Discriminatory capacity of the 2 mod-
els was compared using the Integrated Discrimination Improvement (IDI) and
Hosmer-Lemeshow (HL) tests. We report appropriateness of reclassification us-
ing the Net Reclassification Index (NRI). Reclassification was considered as ap-
propriate when the “new” risk prediction was more accurate than GRACE alone.
Similar tests were repeated (1) in selected subgroups (diabetics, elderly, STEMI,
women, patients with GRACE score >140), and (2) with different thresholds for
AH definition (from 120 to 200 mg/dL).
Results: Among 21872 patients included in the Euro Heart Survey-ACS III,
GRACE risk score and AH were available in 16896 (73%), in-hospital mortal-
ity was 4.3%. AH was observed in 37% of the patients. Improvement in C-
statistic was significant when AH was added to GRACE score (0.8405 vs 0.8312,
p<0.0001), relative IDI was also significant (p=0.03). NRI showed that AH added
to GRACE allowed correct reclassification of 31% of those who died and 30%
of survivors (p<0.0001). Incremental prognostic value was more pronounced in
high risk subgroups (elderly, STEMI, GRACE score >140), but not in diabetics.
Changes in threshold value to define AH did not yield to better improvement in
risk assessment.
Conclusions: AH is associated with higher mortality in patients with acute coro-
nary syndromes. Added to the GRACE score, AH allows better prognostication of
in-hospital death.
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P806 | BEDSIDE
SYNTAX score in diabetic patients in the acute phase of myocardial
infarction

D. Abdelghani1, S. Richet1, A. Gudjoncik1, C. Richard1, L. Lorgis1, P. Buffet1,
M. Maza1, C. Touzery1, M. Zeller2, Y. Cottin1. 1UNIVERSITY HOSPITAL
CENTER, DEPARTMENT OF CARDIOLOGY, DIJON, France; 2University of
Burgundy, INSERM U866, Dijon, France

Introduction: The syntax score (SS) was developed to characterize the complex-
ity of the coronary network by taking into account: 1/ the number of lesions and
their impact on function, 2/ the location of the lesions, and 3/ their complexity.
However, patients in this study had multivessel disease and stable angina. In pa-
tients with acute myocardial infarction (AMI), we aim to study the characteristics
of the SS in diabetic patients and to determine the predictive value of the SS as
compared with the GRACE score for in-hospital death.
Materials and methods: Our study analysed 1107 consecutive patients, in-
cluding 873 non-diabetic patients and 234 diabetic patients, hospitalized for AMI
in the intensive coronary care unit of Dijon from September 2011 to December
2012 and who had undergone coronary angiography. The SYNTAX and GRACE
scores were both calculated for each patient.
Results: Median SS was significantly higher in diabetic patients (11 (4-15) vs.
8 (4-15), p<0.001) than in non-diabetic patients. In multivariable analysis, three
predictive factors for a high SS were found: female (OR=0.62; 95%CI = [0.45-
0.89], (p=0.005)); age (OR=1.03; 95%CI = [1.02-1.04], (p<0.001)) and HDL-C
(OR=0.28; 95%CI = [0.11-0.72], (p=0.008)). In-hospital mortality increased sig-
nificantly with increasing SS score quartiles (Q1: 2.9%, Q2: 2.2%, Q3: 4.0%, and
Q4: 9.7%, p<0.001). SS score was associated with in-hospital mortality, even af-
ter adjustment for confounding factors (GRACE score and left ventricular ejection
fraction).
Conclusion: In acute MI, the SS score is a reliable tool as it provides objec-
tive information on the coronary network and is a prognostic factor in the short
term. Nonetheless, further studies are needed to understand the influence of risk
factors such as diabetes or hyperglycemia on the initial and residual SS, and to
assess the impact of SS on pharmacological and other revascularization strate-
gies.

THE CARDIORENAL AXIS

P808 | BEDSIDE
Worsening renal failure and chronic kidney disease synergistically
deteriorated the long-term clinical outcomes of ACS patients in
association with enhanced inflammatory response and LV remodeling

H. Kaneko, J. Yajima, Y. Oikawa, N. Murata, T. Oshima, S. Tanaka, H. Kano,
S. Matsuno, S. Suzuki, T. Yamashita. The Cardiovascular Institute, Tokyo, Japan

Purpose: Worsening renal failure (WRF) and chronic kidney disease (CKD) were
established prognostic factors of patients with acute coronary syndrome (ACS).
However, the synergistical role of WRF and CKD in reperfused ACS patients was
not fully understood. In the present study, we aimed to clarify the prognostic im-
pact of WRF and CKD on the long-term outcomes of ACS patients after percuta-
neous coronary intervention (PCI).
Methods: With a single hospital-based cohort in the Shinken Database 2004-
2012, comprising all the new patients (n=19,994) visiting the Cardiovascular
Institute Hospital, we followed ACS patients treated with PCI (n=584). We de-
fined WRF as a rise in serum creatinine of ≥0.3mg/dL and CKD as eGFR <60
mL/min/1.73m2.
Results: Among 584 ACS patients, WRF was observed in 75 patients (13%),
whereas CKD in 159 patients (27%). Complication of WRF and CKD (n=37, 6%)
was associated with older age, higher peaked creatine kinase release, white
blood cell counts, c-reactive protein levels, and depressed left ventricular (LV)
function. Prevalence of ST-elevation myocardia infarction, hypertension, diabetes
mellitus, and dyslipidemia were comparable between 4 groups. Although WRF
and CKD respectively deteriorated the long-term mortality and HF admission,
complication of WRF and CKD further deteriorated the long-term outcomes. Mul-
tivariate Cox regression analysis showed the complication of WRF and CKD was

Figure 1

independently associated with the adverse clinical outcomes of ACS patients af-
ter PCI.
Conclusion: WRF and CKD were independently associated with the adverse
clinical outcomes of ACS patients after PCI, suggesting that WRF and CKD might
synergistically contribute to the adverse clinical outcomes of reperfused ACS pa-
tients in association with enhanced inflammatory response and LV remodeling.

P809 | BEDSIDE
High sensitive troponin T and I levels and variation over three months
in prevalent hemodialysis patients

S. Snaedal1, P. Barany1, A.R. Qureshi1, O. Heimburger1, P. Stenvinkel1,
C. Lowbeer2, K. Szummer3. 1Karolinska Institute, CLINTEC, Stockholm,
2Aleris Medilab, Dept. of Clinical Chemistry, Taby, 3Karolinska Institute, Dept. of
Cardiology, Stockholm, Sweden

Purpose: Troponin levels are often elevated in patients (pts) on hemodialysis
(HD) even without signs of myocardial ischemia. There is lack of data concerning
the variability of troponin T and I levels in dialysis pts. We aimed to determine
the normal variability of troponins in pts without signs of acute cardiac ischemia
undergoing maintenance HD treatment.
Methods: The study is based on an unselected cohort of 200 clinically stable
prevalent HD pts. High sensitive troponin T (TnT) and I (TnI) were measured at 0,
4, 8 and 12 weeks before HD sessions. TnT was analyzed with Roche Diagnostics
Cobas E Analyzer (level of detection ≥5ng/L) and TnI with the Abbott Diagnos-
tics Architect i4000SR analyzer (level of detection ≥2 ng/L). The clinical decision
level for myocardial infarction (MI) in a non-renal population is ≥14 ng/L for TnT
and ≥26 ng/L for TnI. Information on comorbidity and clinical characteristics was
gathered at baseline.
Results: Clinical characteristics: men; 57%, median age; 51 years, time on dialy-
sis; 24 months, previously known ischemic heart disease (IHD); 31%, previously
known left ventricular dysfunction (LVD); 22%. TnTmedian was 24 ng/L (range
>2-4057), TnImedian was 73 ng/L (range >5-1962). 99% of the pts had TnT
above the clinical decision level (CDL) for MI at nearly all time points whereas
48% of TnI values were above the CDL. There was a large variability in TnI and
TnT values. TnI varied over 1.5 times above the lowest measurement in 63%
and TnT in 30% of the pts. The total coefficient of variation (CVt) and reference
change value (RCV) was 828%/2296% for TnI and 130%/361% for TnT. The ab-
solute change in the median value over 3 months was 18.5 ng/L for TnT and 10
ng/L for TnI (range 1414, vs 4047).
TnT and TnI levels were higher in pts with IHD vs those without (TnT mean 141
ng/L, SD 207 vs 117 ng/L, SD 163, p=0.0145; TnI mean 87 ng/L, SD 308 vs 63
ng/L, SD 238, p=0.0013). Similarly, pts with LVD had higher TnT and TnI levels
than those without (TnT mean 193 ng/L, SD 197 vs 105 ng/L, SD 167 and TnI
mean 138 ng/L, SD 409 vs 52 ng/L, SD 201; both p<0.0001).
Conclusion: Nearly all TnT and about half TnI assessments of randomly taken
samples are above the decision limit for MI in HD pts. The variability of high sen-
sitive troponin levels in HD pts is also much higher than in a healthy population,
which limits the use of single troponin levels as markers of acute myocardial is-
chemic events.

P810 | BEDSIDE
Acute kidney injury and uric acid in-hospital changes synergistically
predict early mortality in patients with acute myocardial infarction

G. Lazaros, D. Tsiachris, C. Vlachopoulos, C. Tsioufis, C. Chrysohoou,
G. Georgiopoulos, E. Rentoukas, C. Stefanadis. Hippokration General Hospital,
Athens, Greece

Purpose: We investigated the incidence and the prognostic value of acute kidney
injury (AKI) and uric acid (UA) in-hospital changes regarding 30-day mortality in
acute myocardial infarction (AMI) patients.
Methods: We studied 375 consecutive patients admitted with the diagnosis of

Figure 1
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AMI (either ST or non-ST segment elevation) within 12 hours of symptoms’ on-
set. UA and creatinine levels were daily measured throughout hospitalization and
their peak values were recorded in each patient. Primary end-points was 30-day
mortality.
Results: Mortality rate at 30 days was 7.2%. AKI was defined as ≥0.3mg/dl in-
crease in creatinine during hospital stay. Optimal value for predicting 30-day mor-
tality was 2.35 mg/dl for UA elevation. Based on the presence of AKI and UA
elevation (2.35 mg/dl) AMI patients were classified in those with both AKI and
UA elevation (6.4%), AKI only (10.9%), UA elevation only (10.7%) and those with
neither AKI nor UA elevation (72%). AMI patients with both UA elevation and AKI
experienced increased 30-day mortality compared to those with AKI only (41.7
vs 19.5%, log-rank p=0.048), UA elevation only (41.7 vs 7.5%, log-rank p=0.001)
and those with neither AKI nor UA elevation (41.7 vs 2.2%, log-rank p<0.001).
Patients with AKI only or UA elevation only had increased 30-day mortality com-
pared to those with neither AKI nor UA elevation (19.5 vs 2.2%, log-rank p<0.001
and 7.5 vs 2.2%, log-rank p=0.049). By applying multivariate Cox regression anal-
ysis, independent predictors of 30-day mortality were EF (HR 0.928, p=0.006), log
B-type natriuretic peptide (HR=3.232, p=0.011) and the presence of co-existence
of both AKI and UA elevation (8.168, p<0.001).
Conclusions: AKI along with UA elevation during hospitalization have an adverse
synergistic effect on 30-day mortality in AMI patients.

P811 | BEDSIDE
Comparison of chronic kidney disease and risk for presenting with
painless versus nonpainless acute myocardial infarction

M.G. Lee, M.J. Kim, J.Y. Han, D.H. Kim, S.H. Kim, J.H. Cho. Saint Carollo
Hospital, Cardiovascular Department, Suncheon, Korea, Republic of

Purpose: Chronic kidney disease (CKD) increases the risk for developing is-
chemic heart disease, but it has not been well known whether it also affects the
manifestation of painless acute myocardial infarction (AMI), which has important
clinical implications. The aim of this study was to identify whether CKD is associ-
ated with the presentation of painless AMI.
Methods: A total of 2,656 consecutively hospitalized patients with AMI from Jan-
uary 2008 to February 2012 were enrolled. Estimated glomerular filtration rate
(eGFR) was calculated using calibrated serum creatinine and the abbreviated
Modification of Diet in Renal Disease (MDRD) equation. Patient clinical character-
istics, angiographic findings, and the use of medications were reviewed. Multivari-
ate logistic regression analysis was used to examine the association of reduced
eGFR and presentation with painless AMI.
Results: A total of 2,176 adults with painful AMI and 480 adults with painless
AMI were studied, and baseline eGFR was calculated. Mean eGFR was lower in
subjects with painless AMI compared to those with painful AMI. Compared to an
eGFR >90 ml/min/1.73 m2, a strong, graded, independent association was ob-
served between reduced eGFR and presentation with painless AMI, with adjusted
odds ratios of 1.65 (95% confidence interval 1.16 to 2.36) for an eGFR of 60 to
89 ml/min/1.73 m2, 2.92 (95% confidence interval 1.89 to 4.52) for an eGFR of
45 to 59 ml/min/1.73 m2, and 3.44 (95% confidence interval 2.20 to 5.38) for an
eGFR <45 ml/min/1.73 m2.
Conclusions: In conclusion, lower eGFR was a strong, independent predictor of
presentation with painless AMI versus painful AMI.

P812 | BEDSIDE
Impact of advanced chronic kidney disease on incidence of acute
myocardial infarction in general population

S. Nishiyama, T. Watanabe, M. Wanezaki, A. Hirayama, T. Arimoto, H. Takahashi,
T. Shishido, T. Miyamoto, I. Kubota. Yamagata University School of Medicine,
Yamagata, Japan

Chronic kidney disease (CKD) is reportedly associated with the incidence of acute
myocardial infarction (AMI). The aim of this study was to investigate the impact of
advanced CKD on the incidence of AMI in general population.
We investigated clinical characteristics using data from the Yamagata AMI Reg-
istry among 2001-2009 and a community-based health check-up in 2005. We in-
cluded 3,471 first-ever AMI patients (age 40-85y) and 2,343 control subjects. Es-
timated glomerular filtration rate (eGFR) was calculated using the new Japanese
equation.
AMI patients were older and more males than control subjects. Age-gender ad-
justed logistic regression analysis revealed that eGFR and the prevalence of hy-
pertension, dyslipidemia, diabetes mellitus, and current smoking were significant

Figure 1

risk factors for incidence of AMI. Age-gender adjusted odds ratio was significantly
increased with advancing CKD stage, especially in stage 3b or higher (stage 2,
odds ratio 1.05; stage 3a, 4.56; stage 3b, 21.3; stage 4, 20.9; stage 5, 79.9; vs.
stage 1). Multivariate regression analysis revealed that CKD stage 3b or higher
is the most significant risk factor for incidence of AMI (hypertension, odds ra-
tio 1.01; dyslipidemia, 1.87; diabetes mellitus, 5.72; current smoking, 4.74; CKD
stage ≥3b, 13.8).
In conclusion, advanced CKD stage 3b or higher is an important risk factor for
incidence of AMI independently of other conventional risk factors.

P813 | BEDSIDE
Long term effects of in-hospital worsening renal function in
hemodynamically stable ST-elevation myocardial infarction patients

A. Parkhomenko, A. Sopko, Y. Lutay, O. Irkin, A. Stepura. NSC Institute of
Cardiology M.D. Strazhesko, Kiev, Ukraine

Purpose: Worsening renal function (WRF) is common after ST-elevation myocar-
dial infarction (STEMI) pts and has been linked to age, hypotension, previous
chronic kidney disease (CKD), use of nephrotoxic agents during primary percu-
taneous coronary intervention (PPCI) and systemic inflammation. WRF is asso-
ciated with adverse prognosis in STEMI pts. Our purpose was to evaluate the
incidence of WRF in hemodynamically stable STEMI pts and the impact of WRF
on long-term outcome.
Methods: 467 STEMI pts admitted in 2008-2013, were evaluated retrospectively
(87.15% men, mean age 56.36±7.6 years). Reperfusion strategy was PPCI or
thrombolysis therapy (44.96% vs. 42.82%). WRF was defined as the occurrence
of ≥25% reduction in estimated glomerular filtration rate (eGFR) at any time dur-
ing the hospitalization. Pts with known previous CKD, Killip class’s≥III, life-limiting
co-morbidity were excluded. We registered 3-years mortality and major adverse
cardiac events (MACEs) were defined as death, recurrent MI and revasculariza-
tions in all STEMI pts.
Results: Overall, 20.98% had WRF. There was no significant difference in base-
line characteristics between WRF and non-WRF pts, except of serum creatinine
(77.8±12.3 vs. 99.94±10.12, p<0.001) and eGFR at admission (99.13±12.3 vs.
73.14±9.13, p<0.001). 3-years mortality of all STEMI pts was 8.42%. In pts
with non-WRF mortality was less likely than in WRF pts within 3-years follow-up
(7.04% vs. 4.28%, p<0.01), MACEs for those were 9.57% vs. 22.6%, p<0.001.
No relationship was found between clinical (hypertension, in-hospital ejection
fraction, contrast volume), laboratory data (creatine kinase, admission C-reactive
protein) and WRF development.
Conclusions: WRF was present in 21% of stable STEMI pts and associated with
poor prognosis. No links between the clinical course, laboratory data and WRF in
stable STEMI pts were found. Further studies are required to establish the causes
of WRF in these pts.

P814 | BEDSIDE
Short and long-term mortality in patients with mild chronic kidney
disease and ST-elevation myocardial infarction treated with primary
percutaneous coronary intervention

A. Janicijevic, D. Milasinovic, L.J. Jovanovic, D. Matic, V. Dedovic, M. Zivkovic,
Z. Mehmedbegovic, D. Orlic, V. Vukcevic, G. Stankovic. University Clinical Center
of Serbia, Department of Cardiology, Belgrade, Serbia

Purpose: Previous studies showed that moderate and severe renal impairment
(RI) with estimated glomerular filtration rate (eGFR)<60 ml/min/1.73m2 is asso-
ciated with poorer prognosis in patients with acute myocardial infarction. Our aim
was to assess the impact of baseline mild RI (eGFR 60-89) in patients with STEMI
referred to primary PCI.
Methods: We examined 3849 patients from a register of a high-volume primary-
PCI center, who were referred to primary PCI in 2009 to 2012. Modification of
Diet in Renal Disease (MDRD) study equation was used for calculation of eGFR.
Patients were categorized according to the degree of RI on admission and Cox
regression models were created to assess the effect of different stages of RI on
30-day and one-year mortality.

Figure 1
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Results: Some degree of RI was present in 62% of patients (eGFR<30 in
2%,eGFR 30-59 in 15.3% and eGFR 60-89 in 45%). Patients with eGFR<90
had higher mortality rates at 30 days (7.3% vs. 1.3%, p<0.001) and at one-year
(12.5% vs 4.2%, p<0.001). Mortality rates were gradually increasing with the de-
gree of RI at both short- and long-term follow-up (Figure, left and right). At 30-
days, patients with mild RI had higher mortality hazard, compared to patients with
normal eGFR (HR 1.84, CI95% 1.2-2.9, p=0.009). At 1-year, mild RI was also
associated with higher mortality (HR 1.9, CI95% 1.4-2.6, p<0.001). As expected,
severe (eGFR<30) and moderate (eGFR 30-59) RI were associated with very
high mortality (30-day: HR 27.7 and 7.3 respectively; 1-year: HR 17.2 and 5.7
respectively).
Conclusions: Short- and long-term mortality rates increase proportionally with
the degree of renal impairment. Compared with patients with intact renal function,
even mild RI with eGFR 60-89 ml/min/1.73m2 is associated with higher mortality
hazard at 30-days and one year.

P815 | SPOTLIGHT
Elevated plasma thrombomodulin is associated with the development
of acute kidney injury in patients with acute myocardial infarction

K.-L. Liu, K.-T. Lee, S.-M. Lin, P.-H. Chu. Chang Gung Memorial Hospital,
Tao-yuan, Taiwan

Objectives: Acute kidney injury (AKI) following acute myocardial infarction (AMI)
is associated with unfavorable prognosis. Endothelial activation and injury were
found to play a critical role in the development of both AKI and AMI. This study
was aimed to determine whether markers of endothelial activation and injury in
plasma are independent predictors for AKI in patients with AMI.
Methods: This prospective study was conducted from March 2010 to July 2012
and enrolled consecutive 80 patients with catheter-proven AMI. Plasma levels of
thrombomodulin (TM) and other biochemistry tests were measured on day 1 of
AMI. AKI was defined as elevation of serum creatinine of more than 0.3 mg/dL
within 48 hours.
Results: Eleven of 80 (13.3%) patients with AMI developed AKI within 48 hours.
The multinominal logistic regression analysis identified leukocyte count (ad-
justed OR 1.000, 95% CI 1.000-1.000, p=0.028), high-sensitive C-reactive pro-
tein (hsCRP) (adjusted OR 1.044, 95% CI 1.003-1.088, p=0.036), and levels of
TM (adjusted OR 1.982, 95% CI 1.177-3.338, p=0.010) as independent predic-
tors, and estimated glomerular filtration rate (eGFR) (adjusted OR 0.910, 95% CI
0.853-0.970, p=0.004) as independent protective factor. Furthermore, the areas
under the receiver operating curves demonstrated that plasma TM levels on day
1 of AMI had good discriminative powers for predicting AKI development following
AMI (0.735, p=0.013).
Conclusion: Plasma levels of TM were independent predictors of AKI in patients
with catheter-proven AMI.

P816 | BEDSIDE
Incidence and prognosis for acute kidney injury in patients with acute
myocardial infarction undergoing primary percutaneous coronary
intervention

M. Maenaka, Y. Tadano, K. Ohe, M. Yamaji, T. Sakaguchi, T. Takeda, H. Mabuchi,
T. Murakami. Kotoh Memorial Hospital, Dept. of Cardiology, Higashi-Oumi, Japan

Purpose: Acute Kidney Injury (AKI) is a commonly complicated with percuta-
neous coronary intervention (PCI) and is associated with adverse outcomes. The
aim of this study is to investigate the prognosis of AKI with acute myocardial in-
farction (AMI) and the potential role of risk predictor for AKI.
Methods: The study subjects were 335 patients with AMI who underwent primary
PCI between 2006 and 2013. We compared clinical characteristics, hemodynamic
parameter, laboratory data and prognosis between patients with AKI (AKI group)
and without AKI (non-AKI group), and evaluated with predictor of AKI.
Results: The incidence of AKI was 26 (7.8%). AKI group was significantly higher
age (76.7±2.2 vs 67.9±0.7, p=0.0005), more female gender (57.7 vs 22.0%,
p<0.0001) and more prevalence of diabetes mellitus (DM) (50.0 vs 27.8%,
p=0.02) and chronic kidney disease (CKD) (80.8 vs 43.0%, p=0.0002) compared
with non-AKI group. Serum cardiac troponin I (cTnI) at admission (25.0±7.4 (6.8)
vs 11.9±1.4 (1.3) ng/ml, p=0.03) and peak CPK (3882±634 (3174) vs 2028±106
(1476) U/l, p=0.0004) were significantly higher in AKI group than those in non-AKI
group. In Kaplan-Meier analysis, AKI group had more all-cause death (HR: 4.05,
logrank p<0.0001) and cardiac events (HR: 3.50, logrank p=0.007) comparison

Figure 1. Kaplan-Meier curve.

with non-AKI group. On multivariate logistic analyses, female gender (HR: 6.02,
p=0.003), prevalence of CKD (HR: 3.87, p=0.03) and DM (HR: 3.14, p=0.03),
lower EF (HR: 0.95, p=0.01) and higher cTnI at admission (HR: 1.02, p=0.049)
were independent predictors of AKI.
Conclusions: These findings indicated that the incidence of AKI after primary
PCI in AMI patients was related to worse prognosis, and gender, prevalence of
DM and CKD and larger cardiac injury at admission were important risk predictors
of AKI.

P817 | BEDSIDE
Long-term outcomes of patients with coronary artery disease and type
2 diabetes mellitus with chronic kidney disease undergoing surgery,
angioplasty, or medical treatment

E.G. Lima, W. Hueb, P.C. Rezende, C.L. Garzillo, T.L. Scudeler, D. Favarato,
L.M.A. Costa, A.C. Hueb, J.A.F. Ramires, R. Kalil Filho. Heart Institute (InCor) -
University of Sao Paulo Clinics Hospital, Sao Paulo, Brazil

Background: Diabetes Mellitus is a risk factor associated with worse prognosis
in patients with coronary artery disease (CAD). Additional risk is associated when
chronic kidney disease is present. There are few data comparing different ther-
apies for CAD among patients with diabetes and CKD in a long-term follow-up.
Objectives: Compare different treatment strategies for CAD among diabetic sub-
jects according to different levels of renal function and the impact of this function
in each therapeutic approach.
Methods: This is a prospective, registry-based study that enrolled patients from
the MASS Study Group Resgistry at Heart Institute (InCor). Enrollment period:
1995 to 2010. Type 2 diabetic patients with CAD were allocated to surgery
(CABG), angioplasty (PCI) or medical therapy (MT). Data were analyzed applying
3 strata of estimated glomerular filtration rate: normal (>90mL/min), mild CKD
(60-89mL/min), and moderate CKD (30-59mL/min). Endpoints were death, my-
ocardial infarction (AMI) and repeat revascularization. Kaplan-Meier method and
a multivariate Cox proportional hazards were perfomed.
Results: Patients (N=763) were followed for a mean time of 5.4 years. Among
normal renal function patients (N=270), 122 underwent to CABG, 72 to PCI, and
76 to MT; among mild CKD patients (N=367), 167 underwent to CABG, 92 to
PCI, and 108 to MT; and for moderate CKD (N=126), 46 underwent to CABG, 40
to PCI, and 40 to MT. Survival rates among patients with no, mild, and moder-
ate CKD are respectively 91.1%, 89.6%, and 87.9% (P=0.001) (HR: 0.69; 95% CI
0.51-0.95 P=0.024 for normal GFR versus moderate CKD). No differences among
renal function strata regarding other endpoints. Comparing treatment groups in
each renal function stratum, we found no differences regarding overall mortality
or AMI irrespective of strata. On the other hand, survival free of repeat revascular-
ization was different in all strata, favoring CABG group (P<0.001, P<0.001, and
P=0.029 for normal, mild, and moderate CKD respectively). Comparing different
strata of renal function in each treatment strategy we found a higher risk of death
among CKD subjects when compared to mild CKD (HR: 0.42; CI 95% 0.42-0.9;
P=0.04).
Conclusion: Among diabetics with CAD, mortality rates were higher among pa-
tients with CKD. Despite of this, interventional procedures had similar rates of
cardiovascular events than MT alone, except for lower rates of repeat revascu-
larization in CABG group in all renal function strata. Besides, moderate CKD is
associated to higher risk of death in CABG group.

DRUG THERAPY IN HEART FAILURE

P819 | BEDSIDE
Early advantages of ivabradine-b-blocker combination, as compared to
b-blocker uptitration, in exercise capacity, chronotropic reserve and
resting myocardial longitudinal function amelioration in CAD

K. Amosova, I. Katsytadze, Y.U. Rudenko, E. Andreev, A. Bezrodniy. O.
Bogomolet’s National Medical University, Kyiv, Ukraine

Purpose: To compare the early effects of equivalent heart rate (HR) control with
ivabradine (Iva) plus bisoprolol (Bs) and Bs uptitration on exercise performance
and resting longitudinal LV systolic and diastolic function in CAD pts with moder-
ate EF loweing [after 2 months’ treatment].
Methods: In single-blind, parallel-group study 78 pts aged <60 years (54±2,3)
in sinus rhythm >70 bpm with CAD (stable angina CCS class I-II), documented
MI>3 months, mild hypertension and mean EF of 38-45%, treated with ACE in-
hibitors and Bs 2,5 mg od or BB naive, were randomized into 2 groups. In Group
1 (n=40) Bs was uptitrated to 5mg pd and Iv was added (5mg bid uptitrated to
7,5 mg bid, 12,4±0,49mg pd), in Group 2 (n=38) Bs was uptitrated to 10 mg od
(9,1±0,35 mg pd). At baseline (M0) and 2 months (M2), symptom-limited tread-
mill test - TT (Bruce protocol) was performed and EF, peak systolic velocity, septal
mitral annulus site (Slat) and ratio of early mitral flow velocity to annulus velocity
(E/E’) by TDI and plasma NT proBNP by ELISA were assessed.
Results: Resting HR and systolic BP were similar in both groups at M0
(78,6±3,59 vs 81,4±3,7 bpm and 135,4±5,8 vs 132,4±5,8 mmHg), and at M2
(66,4±2,93 vs 64,9±2,91 bpm and 124,2±5,4 vs 125,2±5,7 mmHg, p>0,05).
TT, EF, Slat, E/E’ and NTproBNP results (M±m) see in table. Fatigue and/or dys-
pnea were predominant reason for TT termination in both groups at M0 (55% vs
47,5%) and at M2 (68,6% vs 60%).

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/35/suppl_1/1/541954 by guest on 10 April 2024



Drug therapy in heart failure 157

Abstract P819 – Table 1

Group Time MET Peak HR, bpm Chronotropic reserve, bpm Peak systolic BP, mmHg EF, % Slat, cm/s E/E’ NTproBNP, pg/ml

1 M0 5,52±0,31 128,2±5,5 50,6±2,19 154,6±7,97 42,0±1,90 7,32±0.35 9,5±0,51 186±11,2
1 M2 6,39±0,51##** 145,3±6,2##** 74,1±2,83###*** 151,8±8,02 44,1±2,30 8,11±0,4##* 8,2±0,38##** 164±9,4#
2 M0 5,58±0,41 134,2±6,3 54,9±2,38 158,2±8,22 41,7±2,00 7,46±0,29 9,4±0,40 173±10,4
2 M2 5,79±0,48 128,6±5,8 54,8±2,37 152,4±7,93 44,6±2,30 7,61±0,38 9,5±0,52 167±10,1
#p<0,05, ##p<0,01, ###p<0,001 compared to M0; *p<0,05, **p<0,01, ***p<0,001 compared to Group 2.

Conclusion: In pts with CAD and moderately lowered EF, Iva-Bs combination,
but not Bs uptitration with similar HR control at rest, was associated by M2 with
exercise capacity improvement accompanied with major increase of chronotropic
reserve as well as moderate amelioration of resting myocardial longitudinal sys-
tolic and diastolic functions.

P820 | BENCH
The mitochondria-targeting peptide Bendavia restores mitochondrial
function in diabetic hearts by normalizing cardiolipin content

D. Brown1, F. Moukdar1, E.M. Sullivan2, R.C. Sloan1, R.J. Alleman1, H.D. Patel1,
D.S. Lark1, P.D. Neufer1, S.R. Shaikh2. 1East Carolina Heart Institute,
Physiology, Greenville, United States of America; 2East Carolina University,
Biochemistry and Molecular Biology, Greenville, United States of America

Purpose: Bioenergetic inefficiency is a hallmark of diabetic cardiomyopathy, yet
there are currently no therapies that can improve cardiac mitochondrial function in
diabetic patients. Bendavia is a cell-permeable peptide currently being tested in
clinical trials for heart failure, acute coronary syndromes, and renal disease. Ben-
davia targets cardiolipin, a mitochondrial phospholipid that influences respiratory
chain activity/expression.
Methods: Diabetic or healthy rats were treated daily with vehicle or Bendavia
(1.5mg/kg). Mitochondrial oxygen consumption (MVO2) and electromechanical
function were evaluated in hearts paced at different workloads. High-resolution
respirometry was assessed in permeabilized ventricular fibers. Total cardiolipin
and cardiolipin acyl side chain composition were determined with chromatogra-
phy.
Results: Diabetic hearts showed attenuated MVO2 responses following work-
load transitions (64±10 v. 40±6 μmol/min*g in healthy v. diabetic, respectively;
P<0.05), and improved with Bendavia treatment (64±9 μmol/min*g, P<0.05).
Complex I-dependent respiration in fibers decreased from 965±68 pmol/min*g
in non-diabetic hearts to 770±51 (P<0.05), and was normalized with Bendavia
(1225±143 pmol/min*g). Complex I protein expression decreased by 53% in dia-
betic mitochondria, and was restored after treatment. Total cardiolipin and linoleic
acid (18:2)-enriched cardiolipin were replenished with Bendavia (Figure). Ben-
davia did not influence energetics or cardiolipin in healthy mitochondria.

Conclusion: Bendavia augmented mitochondrial function in diabetic hearts by
restoring cardiolipin. As respiratory proteins are critically dependent on cardi-
olipin, these data illustrate the promise of targeting mitochondrial lipids to improve
cardiac function in diabetic patients.

P821 | BEDSIDE
Reduction of myocardial inflammation with steroid is not necessarily
associated with improvement in left ventricular function in patients
with cardiac sarcoidosis

Y. Takaya, K. Kusano, K. Tokioka, A. Miyoshi, K. Nakamura, H. Ito. Okayama
University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama, Japan

Background: Cardiac involvement in patients with sarcoidosis is associated
with poor ouutcomes due to heart failure and ventricular arrhythmias. Although
steroids are the mainstay of treatment for cardiac sarcoidosis, it remains un-
clear whether steroid treatment can resolve myocardial inflammation assessed by
gallium-67 citrate (67Ga) scintigraphy or 18F-fluoro-2-deoxyglucose (18F-FDG)
positron emission tomography (PET), and whether it is associated with the im-
provement in left ventricular (LV) function. This study sought to clarify the efficacy
of steroid treatment for resolving myocardial inflammation and improving LV func-
tion and to elucidate predictors of the functional responder to steroid treatment in
patients with cardiac sarcoidosis.

Methods: Thirty consecutive patients with cardiac sarcoidosis who had positive
myocardial uptake of 67Ga or 18F-FDG at baseline were enrolled. The response
to steroid treatment for the resolution of myocardial inflammation was defined as
the disappearance of positive myocardial uptake of 67Ga or 18F-FDG at follow-up
study. The functional responder to steroid treatment was defined as a patient who
had ≥15% decrease in LV end-systolic volume at 12 months after the initiation of
steroid treatment.
Results: All patients were treated with a steroid. At a mean of 2 months after
the initiation of steroid treatment, positive myocardial uptake of 67Ga or 18F-FDG
disappeared in all patients. However, LV function had not improved at 12 months
after the initiation of steroid treatment in the whole study population (baseline vs.
12 months: 83±19 ml/m2 vs. 78±23 ml/m2; p=0.280 for LV end-diastolic volume,
49±23 ml/m2 vs. 43±24 ml/m2; p=0.327 for LV end-systolic volume, 43±15%
vs. 47±16%; p=0.367 for LV ejection fraction). Fourteen (47%) of the 30 patients
showed a ≥15% decrease in LV end-systolic volume at 12 months after the ini-
tiation of steroid treatment and were regarded as the functional responders to
steroid treatment. Multivariate analysis demonstrated that the high-degree heart
block (OR, 13.5; 95% CI, 1.92-279: p=0.007) and female gender (OR, 16.0; 95%
CI, 1.92-389; p=0.008) were independent predictors of the functional responder
to steroid treatment.
Conclusion: Steroid treatment is highly effective for resolving active myocardial
inflammation in patients with cardiac sarcoidosis, but only about half of them are
the functional responders to steroid treatment. The functional responder may be
linked to the high-degree heart block and female gender but not to the resolution
of active myocardial inflammation.

P822 | BEDSIDE
No effect of levosimendan on inflammation in ST-elevation myocardial
infarction complicated by acute heart failure: a substudy of the
LEAF-trial

T. Husebye1, J. Eritsland1, H. Arnesen2, R. Bjoernerheim1, A. Mangschau1,
C. Muller3, I. Seljeflot1, G.O. Andersen1. 1Oslo University Hospital, Department
of Cardiology, Ulleval, Oslo, Norway; 2Oslo University Hospital, Centre for Clinical
Heart Research, Ulleval, Oslo, Norway; 3Oslo University Hospital, Section for
Nuclear Medicine, Oslo, Norway

Treatment with levosimendan in patients with decompensated chronic heart fail-
ure (HF) has been shown to reduce levels of pro-inflammatory cytokines sug-
gesting possible anti-inflammatory effects. Such potentially beneficial effects of
levosimendan have so far not been studied in patients with de novo HF compli-
cating acute ST-elevation myocardial infarction (STEMI).
A total of 61 patients developing clinical signs of HF within 48 hours after a primary
PCI-treated STEMI (including cardiogenic shock), were randomised double-blind
to a 25 hours infusion of levosimendan or placebo in the LEvosimendan in Acute
heart Failure following myocardial infarction (LEAF) trial. The pre-specified end-
points in this substudy were change in levels of pro-inflammatory cytokines and
adhesion molecules from baseline to day 1, day 5 and 6 weeks.
The two treatment groups (levosimendan and placebo) were not significantly dif-
ferent with respect to baseline characteristics (Table 1). Patients were charac-
terised by large STEMI and severe HF at inclusion, all except one with new onset
HF. There were no statistically significant between groups differences in changes
from baseline of IL-6, CRP, sIL-6R, sgp130, MCP-1, IL-8, MMP-9, sICAM-1,
sVCAM-1 and TNF-a at the pre-specified endpoints.

Table 1. Baseline characteristics

Levosimendan (n=30) Placebo (n=31)

Age 66 (56–74) 62 (56–74)
Cardiogenic shock, n (%) 4 (13) 5 (16)
IABP at baseline, n (%) 8 (27) 9 (29)
Hours from start of symptoms to PCI 3 (2–8) 3 (2–6)
Hours from PCI to to study infusion 24 (14–33) 22 (14–26)
TnT peak, ng/L 12195 (7990–16187) 11828 (5670–18640)
NT-proBNP (pmol/L) 386 (297–597) 474 (248–922)
LVEF at baseline, % 43 (38–49) 40 (33–47)

Data are presented as median (IQR). IABP, intra-aortic counter-pulsation.

In patients with acute HF complicating a primary PCI-treated STEMI, levosimen-
dan treatment did not affect levels of inflammatory markers during the first 6
weeks as compared to placebo. The results differ from previous studies on pa-
tients with decompensated HF and may reflect that the inflammatory response
pattern in patients with de novo HF and acute STEMI are mostly influenced by
myocardial injury.
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P823 | BEDSIDE
Hemodynamic effects of Ivabradine in addition to dobutamine in
patients with severe systolic dysfunction

R. Gallet, J. Ternacle, C. Bremont, A. Seemann, J.L. Dubois-Rande, P. Lim.
AP-HP - University Hospital Henri Mondor, Creteil, France

Background: Dobutamine therapeutic effect is limited by tachycardia. We as-
sessed the effects of Ivabradine in addition to dobutamine in stable heart failure
(HF) patients with reduced left ventricular ejection fraction (LVEF<35%, n=22,
testing population) and validated its effects in refractory cardiogenic shock pa-
tients (n=9, validating population) with contraindication to cardiac assistance or
heart transplant.
Methods: In the testing population (62±17 years, LVEF=27±7%), systolic and
diastolic function was assessed at rest and under low dose dobutamine [10γ/
min] before and after Ivabradine [5mg per os]. In cardiogenic shock population
(54±11 years, LVEF=22±9%), Ivabradine [5mg per os twice a day] was added to
dobutamine.
Results: In the testing population, Ivabradine decreased heart rate [HR] at
rest (-10±7 min-1, P<0.0001) and during dobutamine. Decrease in HR was
associated with an improvement in HR*systolic blood pressure double prod-
uct (cardiac work), and in baseline (398±117 vs. 324±93, P<0.0001) and
dobutamine (373±101 vs. 298±93, P<0.0001) diastolic duration. Interestingly,
change in LVEF during dobutamine was twice greater after Ivabradine treatment
(+7.2±4.7% vs. +3.6±4.2%, P=0.002).In the validating population, Ivabradine
dramatically decreased HR (-18±11min-1, P=0.008) and improved diastolic filling
time (+67±42ms, P=0.01) without decreasing cardiac output. At 24 hours, Ivabra-
dine increased systolic blood pressure (+9±5mmHg, P=0.007), daily urine output
(+672±468mL, P=0.008), oxygen balance (�Scv02=+13±15%, P=0.01), cardiac
work (-2270±1912 mmHg.min-1, P=0.01) and NT-pro BNP (-2270±1912pg.mL-
1, P=0.02). Finally, dobutamine was successfully withdrawn in the 7/9 patients.
Conclusion: The present preliminary study demonstrates the safety and the po-
tential benefit of a HR lowering agent in cardiogenic shock.

P824 | BEDSIDE
Resting Heart Rate and effects of beta blocker therapy in real life
clinical practice: Results from REALITY HF Study

Y. Cavusoglu1, O. Kozan2, S. Kucukoglu3, A. Temizhan4 on behalf of REALITY
HF investigators. 1Eskisehir Osmangazi University, Cardiology, Eskisehir,
Turkey; 2Dokuz Eylul University, Cardiology, Izmir, Turkey; 3Istanbul University
Cardiology Institute, Cardiology, Istanbul, Turkey; 4Turkiye Yuksek Ihtisas
Hospital, Cardiology, Ankara, Turkey

Purpose: Elevated resting heart rate (HR) is an established predictor for mortality
or rehospitalization in patients with chronic heart failure (HF) and HR reduction is
known to be associated with improved outcomes. Although, the achievement of
target dose of beta-blocker (BB) treatment in systolic HF is strongly recommended
by the HF guidelines, recent meta-analysis showed that the magnitude of HR
reduction may be more important than the recommended target doses in reducing
adverse outcomes. REALITY HF (Resting Heart Rate and Real Life Treatment
Modality in Outpatients with Left Ventricular Systolic Dysfunction) study data were
analyzed to investigate the effects of BB treatment on resting HR in real life clinical
practice in patients with chronic HF.
Methods: REALITY HF was a multicenter, prospective, observational, national
registry designed to evaluate HF patients’ clinical characteristics and the effects
of current treatment modalities on resting heart rate (HR) and enrolled 1054 pa-
tients (mean age 61±12 years, 76% male) from 16 centers who were admitted
to the outpatient clinic with the diagnosis of chronic HF, LVEF <40% and >18
years of age. 781 patients in sinus rhythm were included in this analysis. Resting
HR was obtained from ECG. Patients with recent acute coronary syndromes, se-
vere hepatic or renal dysfunction, severe chronic obstructive pulmonary disease,
severe anemia, hyper-/hypothyroidism and pregnant women were excluded from
the study.
Results: In patients with sinus rhythm, mean resting HR was found to be 76.7±14
bpm (78.4±15 bpm in females and 76.2±14 bpm in males) and 68% of the
patients had a resting HR ≥70 bpm. Out of 781 patients in sinus rhythm, 633
(81%) were receiving BB treatment at recommended doses by their own physi-
cians. Mean HR was significantly lower in patients who were already receiving
BB therapy than those not receiving BB (75.8±13 bpm vs 80.4±16 bpm respec-
tively, p=0.001). Although patients receiving BB therapy had lower resting HR, 419
(66%) patients using BB therapy and 112 (75%) patients not receiving BB therapy
had a resting heart rate ≥70 bpm (p=0.026), suggesting that almost two-third of
patients showed elevated resting HR even in the presence of BB therapy.
Conclusions: These results showed that despite the highly prevalent use of BB
therapy in patients with systolic HF in real life clinical practice and despite the
significant reduction in resting HR by BB, most patients still have a resting HR
≥70 bpm.

P825 | BENCH
The early mineralocorticoid receptor antagonism mitigates the
metabolic syndrome symptoms and transition to chronic heart failure
in the SHHF rat model

G. Youcef1, A. Olivier2, C. L’huillier3, R.-M. Rodriguez-Gueant4, A. Bianchi5,
D. Meng6, P. Lacolley3, F. Zannad2, L. Vallar7, A. Pizard8. 1Inserm UMRS 1116,
Université de Lorraine, Public Research Centre for Health, Genomic Research
Unit, Nancy, France; 2Clinical Investigation Centre Pierre Drouin (CIC-P), Inserm
UMRS 1116, Université de Lorraine, CHU Brabois, Nancy, France; 3Inserm
UMRS 1116, Université de Lorraine, Nancy, France; 4Hospital Brabois of Nancy,
Inserm Unit 954, Vandoeuvre les Nancy, France; 5UMRS 7365 CNRS, Nancy,
France; 6Centre de Recherche en Automatique de Nancy (CRAN), UMR 7039,
Nancy, France; 7Public Research Centre for Health, Genomic Research Unit,
Luxembourg, Luxembourg; 8Clinical Investigation Centre Pierre Drouin (CIC-P),
Inserm UMRS 1116, Université de Lorraine, Nancy, France

Purpose: Mineralocorticoid Receptor Antagonists (MRA) are clinically beneficial
in individuals with chronic heart failure (HF). One of the major risk factors for
HF, the metabolic syndrome (MetS), has been reported to be associated with
increased aldosterone production and excessive MR activation. In this context, we
hypothesized that the use of MRA could be applied to target the MetS symptoms
and mitigate the subsequent development of HF. We aimed to prevent the faster
progression of Spontaneously Hypertensive Heart Failure rats exhibiting MetS
features (SHHFcp/cp) towards fully developed HF as compared to their SHHF+/+
counterparts.
Methods: 1.5 month-old male SHHF+/+ and SHHFcp/cp rats were given either
the MRA Eplerenone (Eple, 100 mg/kg/day) or placebo (n=8 to 10/group) for a
period of 11 months. Metabolic parameters (metabolic cages, serum biochemical
assays) as well as cardiovascular phenotypes (blood pressure and echocardio-
graphy) were monitored at regular intervals.
Results: SHHFcp/cp exbiting MetS developed eccentric cardiac hypertrophy, left
ventricular (LV) dilatation and reduced ejection fraction (EF) by 12.5 month-old
as compared to SHHF+/+. While Eple did not induce differences in metabolic
and cardiovascular phenotypes in SHHF+/+ rats, Eple-SHHFcp/cp had less body
weight gain (Eple-SHHFcp/cp:718±20 vs SHHFcp/cp:787±19 g, p<0.001), re-
duced rise in triglycerides (Eple-SHHFcp/cp:20.5±6.1 vs SHHFcp/cp:8.3±1.1
g, p<0.001), total cholesterol (Eple-SHHFcp/cp:2.7±0.2 vs SHHFcp/cp:4.2±0.7
g, p<0.001) and an increased adiponectin blood levels (Eple-SHHFcp/cp:23±2
vs SHHFcp/cp:12±1 μg/mL, p<0.001). Albeit blood pressure did not vary sig-
nificantly, Eple-SHHFcp/cp rats had lower LV end diastole diameter (Eple-
SHHFcp/cp:9.9±0.14 vs SHHFcp/cp:11.4±0.2 mm, p<0.001) and LV mass
(Eple-SHHFcp/cp:1760±72 vs SHHFcp/cp:2195±73 mg p<0.001), improved
ejection fraction (Eple-SHHFcp/cp:70±1 vs SHHFcp/cp:59±1%, p<0.001),
isovolumic relaxation time (Eple-SHHFcp/cp:30±1 vs SHHFcp/cp:22±1 ms,
p<0.001) and E/A ratio (Eple-SHHFcp/cp:1.7±0.1 vs SHHFcp/cp:3.0±0.3,
p<0.002). Death rate was 30% lower in Eple-SHHFcp/cp as compared to SHH-
Fcp/cp.
Conclusions: Altogether, our data demonstrated that treatment with Eple during
MetS protected from sudden death and prevented the development of the main
MetS features, namely weight gain and dyslipidemia, and this was associated
with a delayed onset of HF in Eple-SHHFcp/cp rats. Interestingly, those benefi-
cial cardioprotective effects were obtained via mechanisms independent of blood
pressure lowering and hemodynamic effects.

P826 | BEDSIDE
Eplerenone reduces cardiovascular death and heart failure
hospitalisation in mild systolic heart failure patients irrespective of
baseline heart rate

H. Krum1, T. Collier2, B. Pitt3, J. Mcmurray4, D. Van Veldhuisen5, K. Swedberg6,
S. Pocock2, J. Vincent7, F. Zannad8. 1Monash University, Melbourne, Australia;
2London School of Hygiene and Tropical Medicine, London, United Kingdom;
3University of Michigan, Ann Arbor, United States of America; 4University of
Glasgow, Glasgow, United Kingdom; 5University Medical Center Groningen,
Groningen, Netherlands; 6University of Gothenburg, Gothenburg, Sweden;
7Pfizer Inc, New York, United States of America; 8Nancy University, Nancy,
France

The mineralocorticoid receptor antagonist (MRA), eplerenone (EPL), reduced
cardiovascular (CV) death & heart failure (HF) hospitalisation (hosp) vs placebo
in mild systolic HF patients in EMPHASIS-HF. Heart rate (HR) is an established
driver of CV events; the impact of MRA on outcomes according to baseline HR
has not been previously studied in this setting.
Accordingly, we undertook an analysis of baseline HR and major outcomes in
EMPHASIS-HF (n=2713). We looked at the association between baseline HR and
other baseline variables, as a risk factor for CV events (independent of treatment
allocation) and potential interaction with treatment on major outcomes.
Patients with high baseline HR had lower left ventricular ejection fraction, greater
previous hosp for HF, more diabetes, and less hypertension, previous MI, ICD
placements and beta-blocker use. Baseline HR was significantly and posi-
tively associated with all major CV outcomes evaluated (CV death/HF hosp
[EMPHASIS-HF primary endpoint], CV death; HF hosp and all-cause death, all
P<0.05) with HR 60-69 bpm having the lowest event rate. This relationship was
preserved after baseline covariate adjustment. Figure 1 shows the simultane-
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ous association of baseline HR and treatment (eplerenone vs placebo) on CV
death/HF hosp. There was no heterogeneity in the benefit of EPL according to
baseline HR on this (interaction P=0.77) or other endpoints evaluated (P=0.42,
0.66, 0.43, respectively).

Figure 1

Thus, baseline HR appears to be an important predictor of major outcomes in
patients with systolic HF, as previously reported. The benefits of EPL, as observed
in the EMPHASIS-HF study, were evident across the entire range of baseline
HR. Thus, an MRA should be given to mild systolic CHF patients, irrespective of
baseline HR, to reduce major CV events.

P827 | BENCH
Biphasic effect of cyclic AMP on cardiomyocyte survival- Distinct role
of protein kinase A and EPAC

M. Aoyama, Y. Kureishi Bando, H. Kawase, A. Monji, T. Murohara. Nagoya
University Graduate School of Medicine, Department of Cardiology, Nagoya,
Japan

Purpose: Clinical evidence revealed that one of the beneficial medications for tar-
geting pathologic myocardial hypertrophy is β1-adrenergic receptor (β1R) block-
ers. The molecular pathway of β1R is mediated by the second messenger cyclic
AMP (cAMP). However, there are debates regarding the role of cAMP in myocar-
dial survival because β1R stimulation promotes mitochondrial ROS or impaired
Ca2+-transient balance. Glucagon-like peptide-1 (GLP-1) exhibits inotropic ac-
tion via cAMP; however, its impact on myocardial apoptosis remains uncertain.
We hypothesized whether there may be cAMP-dependent threshold of cell sus-
ceptibility to cardiomyocyte death and tested the impact of GLP-1/GLP-1R axis
on myocardial apoptosis in cardiac hypertrophy and cAMP dependency.
Methods: Pressure-overloaded (TAC) mice were subjected to endogenous GLP-
1 stimulation for 4 weeks by DPP4-inhibitor (alogliptin 10mg/kg/d, TAC-DP4i) or
GLP-1R agonist (TAC-Ex4: 24 nmole/kg/day). Mitochondrial injury was assessed
by changes in mitochondria-specific autophagy markers mitofusion1/2 ratio and
PINK/PARKIN content. The concentration-dependency of cAMP was evaluated
by comparing the cell-permeable cAMP (8-br-cAMP) at 60 μM (low-cAMP; the
relevant level obtained by endogenous GLP-1 stimulation) and at 6 mM (high-
cAMP).
Results: TAC promoted impaired cardiac function (systolic and diastolic) and re-
modeling (hypertrophy and fibrosis), and cell death (TUNEL-positive cell num-
ber and increased Mfn1/Mfn2 ratio and PINK/PARKIN content), which were
reversed by both of ALO and Ex4. TAC-CON exhibited about 1.66-fold de-
crease in cardiac cAMP compared to sham-CON, which was normalized
by ALO and Ex4. In vitro analysis revealed that serum depletion induced
3.22±0.24% of TUNEL-positive NRVM counts, which was reversed by Ex4
(1.74±0.18%, P<0.01),but was insensitive to PKA inhibitior Rp-cAMP (100
mM). High-cAMP and isoproterenol (β1R agonist, 10 mM) increased TUNEL-
positivity (15.46±3.09% and 6.71%±0.33%, respectively), which was reversed
by PKA inhibition (1.80%±0.17% and 2.05%±0.25%). Unexpectedly, the 8-p-
Methoxyphenylthon-2-O-methyl-cAMP (pMe-cAMP, 50 mM), specific activator of
another cAMP-sensitive target Epac, reversed the high-cAMP-induced cell death
(3.73%±0.70%).
Conclusions: The impact of cAMP on myocardial apoptosis is concentration-
dependent. Activation of GLP-1/GLP-1R axis protects heart from cell death in TAC
by reduction of mitochondrial injury in a cAMP-dependent, but PKA-independent
manner. The cAMP-related apoptosis was mediated by PKA activation, which
were reversed by Epac activation.

P828 | BEDSIDE
Super-response to guideline-directed medical therapy in patients with
new-onset heart failure and reduced left ventricular ejection fraction

E. Barge Caballero, S. Chavez-Leal, M.J. Paniagua-Martin, R.J. Marzoa-Rivas,
P. Blanco-Canosa, Z. Grille-Cancela, C. Naya-Leira, P. Farinas-Garrido,
A. Castro-Beiras, M. Crespo-Leiro. Hospital Universitario A Coruña, A Coruña,
Spain

Purpose: To determine the proportion of patients with new-onset heart failure
and reduced left ventricular ejection fraction (HF-REF) that experience a ’super-
response’ (SR) to guideline-directed medical therapy, to identify predictors of this
condition, and to study its prognostic significance.
Methods: We conducted an observational study of 133 consecutive patients who
developed new-onset HF-REF between January-2010 and March-2013 and who
were followed at an especially dedicated clinic. Upon diagnosis, all presented an
LVEF<35% as assessed by transthoracic echocardiography (TTE). Pharmaco-

logical therapy was up-titrated to maximum tolerated doses before a second TTE
was performed. Super-response to medical therapy was defined by the presence
of a final LVEF >45% or a >2-fold increase of LVEF with regard to baseline to-
gether with a final indexed left ventricular end-diastolic diameter (LVEDD) <33
mm/m2 or a >10% decrease of indexed LVEDD with regard to baseline. All pa-
tients were followed looking for major HF-related clinical events until July-2013.
Results: We studied 27 (20%) women and 106 (80%) men with a mean age of
59±11 years. Forty-five (33%) patients had ischemic heart disease. Upon diagno-
sis, NYHA class III-IV symptoms were present in 91 (68%) patients, and 84 (63%)
required admission. Mean NT-pro-BNP was 3031 pg/ml. The proportion of pa-
tients who received ACE inhibitors/ARBs, beta-blockers, mineralocorticoid recep-
tor antagonists, diuretics, digoxin and ivabradine were 94%, 98%, 73%, 92%, 8%
and 10%, respectively. Mean daily doses achieved were 34±20 mg of carvedilol
equivalents and 12±8 mg of enalapril equivalents. Median time elapsed between
baseline and follow-up TTE was 216 days. Mean LVEF increased from 26%±6 to
37%±12, while mean LVEDD and mean LVESD decreased from 61±8 mm and
52±9 mm to 58±9 mm and 47±11 mm, respectively (p<0.001 for all compar-
isons). Thirty-seven (28%) patients met the definition criteria for SR. By means of
multivariable logistic regression, a non-ischemic etiology of HF, a history of exces-
sive alcohol intake, the absence of significant (grade >2) mitral regurgitation and
the achievement of guideline-recommended beta-blocker target doses were inde-
pendently associated with a higher probability of SR (p<0.05 for all predictors).
Over follow-up, patients who experienced SR had statistically significant lower
risk of HF readmissions and major HF-related events (p<0.05 for both events).
Conclusions: In our series, 28% patients with new-onset HF-REF experienced
SR to guideline-directed medical therapy. This phenomenon carried a favorable
prognostic impact.

P829 | BEDSIDE
A randomized controlled trial of aspirin compared to clopidogrel in
patients with heart failure

S. Parsons1, A.S. Rigby1, C. Gittus1, T. Mcdonagh2, J.J. Mcmurray3,
I.B. Squire4, M.T. Kearney5, J. Taylor6, I.B. Wilkinson7, J.G. Cleland8.
1University of Hull, Department of Academic Cardiology, Hull, United Kingdom;
2King’s College London, London, United Kingdom; 3University of Glasgow,
Glasgow, United Kingdom; 4University of Leicester, Leicester, United Kingdom;
5University of Leeds, Leeds, United Kingdom; 6NHS Greater Glasgow and
Clyde, Glasgow, United Kingdom; 7University of Cambridge, Cambridge, United
Kingdom; 8Imperial College London, London, United Kingdom

Background: Previous studies suggest that relatively high doses of aspirin
(>150mg/day) may impair renal function, increase blood pressure (BP) and
plasma concentrations of amino-terminal pro-brain natriuretic peptide (NT-
proBNP) and be associated with worse outcomes in patients with heart failure.
Methods: Patients with a clinical diagnosis of heart failure, in sinus rhythm with
an NT-proBNP >400ng/L receiving diuretic therapy were randomised, open-label,
to either aspirin (75mg/day) or clopidogrel (75mg/day). Patients were assessed at
baseline and at 6 months.
Results: The median (IQR) age of the 87 patients randomised was 75 (82,69)
years, 22 were women, 15 were in New York Heart Association (NYHA) class
III or IV and 67 had been treated with aspirin prior to study. By 6 months, of 38
patients assigned to aspirin, five had died and six withdrew from treatment and
of 49 assigned to clopidogrel, three had died and three withdrew. At 6 months,
serum creatinine increased more in those assigned to aspirin rather than clopido-
grel (+11+17 v 0+24μmol/L; p=0.04) with a similar trend for serum urea (0.7+2.2
v 0.4+2.5mmol/L; p=0.60). Systolic BP declined to a similar extent in patients as-
signed to aspirin and clopidogrel (-7+27 v -11+27mHg respectively; p=0.61) but
diastolic BP declined more with clopidogrel (+1+14 v -6+10mmHg; p=0.023). The
median change in NT proBNP was similar on clopidogrel and aspirin (Clopidogrel
-78 (-452, 201)ng/L v Aspirin -88(-341, 167)ng/L; p=0.91) and NYHA class was
similar in each group.
Conclusions: These data confirm other reports suggesting that aspirin use
is associated with more impairment of renal function and higher BP in pa-
tients with heart failure. These effects may be mediated by inhibition of vascu-
lar prostaglandins. However, it is not clear if this leads to greater cardiac stress
(higher NT-proBNP) or worse clinical outcome.

P830 | BEDSIDE
Diuretic strategies in patients with acute decompensated heart failure
and preserved left ventricular ejection fraction

C.W. Ho, M.H. Ho, H.L. Cheung, T.M. Chan, H.F. Tse, C.W. Siu. The University
of Hong Kong, Department of Medicine, Hong Kong, Hong Kong SAR, People’s
Republic of China

Background: Heart failure with preserved ejection fraction (HFpEF) lacks
evidence-based management, both in chronic and acute stage. Whilst intra-
venous frusemide is the central therapy for acute decompensated heart failure
(ADHF), the optimal regimen remains uncertain.
Method: This is a randomized, head-to-head trial to compare continuous infu-
sion of frusemide (8mg/hr for 48hr) with intermittent bolus (80mg every 12hr for 4
doses) in patients admitted for ADHF <24hr with LVEF ≥50%. Primary endpoints
were changes in brain-type natriuretic peptide (BNP) and neutrophil gelatinase-
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associated lipocalin (NGAL) in 48hr. Secondary endpoints were: worsening of
renal function (WRF) defined by a rise in serum creatinine by 26.5 μmol/L or
50%, haemodynamic status assessed by serial quantitative echocardiography
and body fluid status by bioimpedance vector analysis.
Results: 54 patients were randomized (age 79 years; 67% female) in 1:1 ratio.
Baseline BNP and NGAL were similar in both groups (p=0.595 and p=0.074). Af-
ter 48 hours, both groups showed significant BNP reduction. 19 patients (38%)
developed WRF (40% vs. 36%; p=0.771). Unexpectedly, cardiac output de-
creased in both groups. Furthermore, infusion group had a greater reduction in
cardiac output and weight loss compared to bolus group, together with an eleva-
tion of NGAL indicating possible acute kidney injury.

Changes from baseline after 24 hours Infusion (n=27) Bolus (n=27) p-value

Body weight (kg) −4.1 −2.5 0.026
Total body water (L) −3.88 −2.23 0.024
Creatinine (μmol/L) 30 14 0.122
Urea (mmol/L) 1.9 1.3 0.522
WRF (odds ratio) 1.19 1 0.771
BNP (pg/mL) −288 −381 0.484
NGAL (ng/mL) 54 −33 0.006
Cardiac output (L min-1) −1.00 −0.15 0.019
Mean arterial blood pressure (mmHg) −9 −7 0.670
Systemic vascular resistance (dyn sec cm–5) 102.43 −90.70 0.396

Conclusion: Frusemide infusion is superior to bolus in achieving diuresis, but is
associated with subclinical acute kidney injury.

HEART FAILURE MANAGEMENT

P832 | BEDSIDE
Effects of triiodothyronine (T3) replacement therapy in patients with
chronic heart failure and low-T3 syndrome: a randomized
placebo-controlled Study

A. Amin, M. Chitsazan, N. Babaali. Iran University of Medical Sciences & Health
Services, Tehran, Iran (Islamic Republic of)

Objectives: The present study assessed the changes in functional, biochemical
and echocardiographic measures following long-term liothyronin therapy in heart
failure (HF) patients with low-triiodothyronine (T3) syndrome.
Methods: In the present placebo-controlled, double-blind study adult patients
with clinically stable NYHA functional class I-III systolic heart failure and low T3-
syndrome receiving standard HF therapy were randomly assigned 1:1 to receive
oral liothyronin or placebo for 6 weeks. Low T3 syndrome was defined as a low
serum free T3 with normal TSH and free T4 values.
Results: Fifty patients, including 39 (78%) male with a mean±SD age of 60±15
85 years were included. The 6-minute walk distance increased in the liothyronin
group by 93±16 m and in the placebo group by 67±28 m, resulting in a treatment
effect of 26 m (p=0.003). A higher decrease of high-sensitivity CRP level was
seen in the liothyronin group than in the placebo group (p=0.009). Liothyronin
markedly decreased serum NT-pro-BNP level compared to the placebo (p=0.01).
A significant increase was also seen in the left ventricular ejection fraction by
liothyronin as compared to the placebo (<0.001).
Conclusion: T3 replacement by chronic liothyronin therapy seems to benefit HF
patients with the low T3 syndrome.

P833 | BEDSIDE
Importance of beta-blocker therapy optimization in elderly patients
with left ventricular systolic dysfunction

A.M. Romero, M. Cortes Garcia, J.A. Franco, J.A. Palfy, E. De La Cruz, P. Avila,
M.L. Martin, S. Briongos, I. Hernandez, J. Farre. Foundation Jimenez Diaz,
Madrid, Spain

Introduction: The elderly population with left ventricle systolic dysfunction
(LVSD) has been underrepresented in clinical trials of beta-blockers (BB) and
maybe this is the reason why theses drugs are used less commonly and in lower
doses in this group of population. The objective of this study is to evaluate the im-
portance of the optimization of the medical treatment with BB in elderly population
with LVSD.
Methods: We included all patients (pts) ≥75 years old, with LVEF ≤35%, studied
in our center between January 2008 and April 2012. Clinical variables of inter-
est were collected and clinical follow-up was performed. In each pt was collected
information about treatment with BB and the dose reached. With this data we cre-
ated a variable that determined the percent dose of BB (BB%) compared to the
target level established in clinical guidelines (50 mg / d for carvedilol and 10 mg
/ d for bisoprolol). To analyze the effect of BB% on mortality and cardiovascular
events (death, hospitalization for heart failure or ventricular arrhythmia), we used
a Cox model adjusting for confounding and interaction with relevant clinical vari-
ables. In addition, to show the survival curves, the variable %BB was categorized
into 3 groups (not BB, doses <50% and ≥50% doses).
Results: 556 pts were included. The mean age was 81.9 years, mean LVEF was
28% and there 34% of women. 143 pts (25.7%) did not take BB, 268 (48.2%)
took low doses BB and 145 (26.1%) achieved high doses. During follow 223 pts
died (40.2%), 92 in the untreated group, 97 in the low dose and 34 at the high

dose. After adjusting the Cox model with confounding and interaction variables,
we found an HR estimated of mortality (for each 10% increase over the target
dose) of 0.84 (95% CI 0.79-0.90). The final model included variables BB%, age,
renal failure, previous heart failure, diuretics and LVEF. Finally, another Cox model
for major events, showed a HR of 0.93 (95% CI 0.89-0.97) per every 10% increase
in the BB dose.
Conclusion: The elderly population with LVSD clearly benefits from optimization
BB treatment. In this study we estimates that for every 10% increase in BB dose
to the target dose (ie, per 5 mg/d of carvedilol or every 1 mg/d of bisoprolol)
the probability of death is reduced by 10 to 21% and the probability of death or
hospitalization for heart failure or ventricular arrhythmia between 3 and 11%.

P834 | BEDSIDE
Continuous use of tolvaptan for heart failure with preserved renal
function

K. Fujioka1, S. Fujino1, M. Yamaguchi1, Y. Noji1, T. Mabuchi1, S. Niwa1,
T. Aoyama1, S. Mizuno2, M. Yamagishi3. 1Fukui Prefectural Hospital,
Cardiology Department, Fukui, Japan; 2Fukui Cardiovascular Center, Cardiology
Department, Fukui, Japan; 3Kanazawa University Graduate School of Medicine,
Division of Cardiovascular Medicine, Knazawa, Japan

Background: Though tolvaptan can increase urinary volume and reduce body
weight of the heart failure patients, especially with preserved renal function,
whether continuous use of it has benefit for them is uncertain.
Methods and results: We enrolled consecutive 96 heart failure patients (59
male; mean age, 77.2±11.2 years) who were given tolvaptan of 3.75-15 mg/day
after admission in our hospital. NYHA classes of almost all patients were III
(54.2%) or IV (43.8%) on admission and their body weight decreased significantly
(�= -3.8±3.4 kg) after in-hospital treatment. At the time of discharge, they were
divided into 2 groups according to continuation of tolvaptan; half of them contin-
ued it (Group A) and the others discontinued it (Group B). Baseline characteris-
tics were similar and there wasn’t significant difference in rehospitalization-free
rates between both groups (38.2% vs. 55.7%, P=n.s.) during one year follow-up
period after discharge. Then, patients with preserved renal function (eGFR≥30
ml/minute/1.73m2) were selected from each group; 29 patients from Group A
(Group A’) and 37 from Group B (Group B’). Though baseline characteristics
were similar, rehospitalization-free rate of Group A’ tended to be lower than that
of Group B’ (40.2% vs. 64.1%, P=0.05; Figure) during the follow-up period.

Figure 1. Kaplan-Meier survival curves.

Conclusions: Continuous use of tolvaptan isn’t recommended for the heart fail-
ure patients with preserved renal function in terms of increasing rehospitalization.

P835 | BEDSIDE
Vasopressin V2 receptor antagonist tolvaptan is effective in heart
failure patients with reduced left ventricular systolic function and low
blood pressure

S. Suzuki1, A. Yoshihisa1, Y. Abe2, T. Saito3, T. Ohwada4, H. Suzuki1,
S. Saitoh1, I. Kubota5, Y. Takeishi1. 1Fukushima Medical University, Fukushima,
Japan; 2Ohara Medical Center, Fukushima, Japan; 3Shirakawa Kosei General
Hospital, Shirakawa, Japan; 4Fukusima Red Cross Hospital, Fukushima, Japan;
5Yamagata University School of Medicine, Yamagata, Japan

Backgroud: Acute decompensated heart failure (ADHF) is a common and highly
morbid cardiovascular disorder, and diuresis is a major therapy for the reduction
of congestive symptoms. Carperitide has natriuretic and vasodilatory effects, and
tolvaptan is a selective vasopressin V2 receptor antagonist and produces water
excretion without electrolyte excretion. We previously reported the usefulness of
tolvaptan compared to carperitide in ADHF patients with fluid volume retention.
The purpose of this study was to examine the efficacy of tolvaptan compared to
carperitide based on the difference in left ventricular systolic function and blood
pressure.
Methods and results: One hundred and nine hospitalized ADHF patients were
randomly assigned to tolvaptan or carperitide treatment groups. Baseline clin-
ical characteristics were not difference between two groups, and urine volume
was significantly higher in the tolvaptan group (P<0.01). We divided these pa-
tients into two groups based on left ventricular ejection fraction (EF) by echo-
cardiography, and blood pressure (BP) at the time of admission. Daily urine vol-
ume between tolvaptan group and carperitide group in patients with preserved
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EF (>50%, n=42) was not difference, however, this was significantly higher in
tolvaptan group than in carperitide group in patients with reduced EF (<50%,
n=66). Daily urine volume was not difference between these two groups in pa-
tients with hypertension (BP>140 mmHg, n=39), however, this was significantly
higher in tolvaptan group than in carperitide group in patients without hyperten-
sion (BP<140mmHg, n=70).

Conclusions: The present study reveals that tolvaptan is more effective espe-
cially in ADHF patients with reduced left ventricular systolic function and without
hypertension compared to carperitide.

P836 | BEDSIDE
Heart rate reduction in heart failure: analysis of 1000 consecutive
outpatient clinic visits to a heart failure clinic

R. Dierckx, P. Putzu, S. Parsons, B. Dicken, P. Pellicori, J. Zhang, A.L. Clark,
J.G.F. Cleland. University of Hull, Hull York Medical School, Centre for
Cardiovascular and Metabolic Research, Hull, United Kingdom

Background: Amongst patients with heart failure (HF) due to left ventricular sys-
tolic dysfunction (LVSD) in sinus rhythm, those with higher resting heart rate (HR)
have a worse prognosis. Reducing sinus rate to 50-60 bpm might improve out-
comes. If beta blockers (BB) are not tolerated or HR remains >70 bpm despite
BB, ivabradine may reduce HR and improve outcome.
Aims: To characterize patients attending a HF clinic and identify the proportion
eligible for optimization of BB or ivabradine treatment. The clinic accepts refer-
rals from primary and secondary care and offers long term follow-up to patients
regardless of LVEF.
Methods and results: Between January 2013 and July 2013, 1000 consec-
utive HF clinic follow-up appointments were reviewed and demographic, clinical
and echocardiographic data were collected in patients who attended (n=959, 644
men). The median duration between initial assessment and follow-up was 941
(IQR 347-2153) days. Most patients had mild to moderate HF (25% NYHA I, 51%
NYHA II and 24%NYHA III/IV). Median age was 76 (IQR 68-82) years, NTproBNP
1091 ng/L (IQR 396-2230) and ejection fraction (EF) 45 (IQR 36-54)%, with 370
patients (39%) having a reduced EF (<40%), of whom 257 were in sinus rhythm
(mean HR 69±12 bpm) and 113 in atrial fibrillation (mean HR 75±15 bpm). Pa-
tients treated with BB (n=331, 92%) had a mean HR of 69±12 bpm compared to
82±19 bpm in those not taking BB.
In those with LVSD, sinus rhythm and a HR above 70 bpm (n=90), 18 patients
were already treated with target doses of BB, 24 had BB dose increased, 19 were
known to be intolerant of higher dose and 26 were eligible for uptitration of BB
but did not receive appropriate advice (“missed indication”). Thirty seven patients
who were receiving maximally tolerated BB doses or were BB intolerant were
eligible for ivabradine. Seven patients were already taking ivabradine at the time
of assessment and in 5 of these the dose was increased, 13 were started on
treatment following the clinic visit, and in 17 patients, the indication was initially
“missed”.
Conclusion: Among patients with LVSD (about 37% of those with HF), most are
treated with a BB at a dose that maintains HR <70bpm and only about 10%
are eligible for ivabradine (∼4% of overall HF clinic population). However, even
in an expert clinic missed opportunities to intervene to reduce HR are common.
Education and audit should increase awareness among physicians about the im-
portance of managing heart rate in patients in sinus rhythm.

P837 | BENCH
A debate about the impact of DPP4 inhibitors on heart failure- Cardiac
dysfunction and remodeling induced by pressure-overload is reversed
by DPP4 inhibition by modulating myofilament Ca2+ sensitivity

A. Aoyama, Y. Kureishi Bando, H. Kawase, A. Monji, T. Murohara. Nagoya
University Graduate School of Medicine, Department of Cardiology, Nagoya,
Japan

Purpose: According to the SAVORTIMI53 trial, DPP-4 inhibitor (DP4-I)
saxagliptin was unexpectedly found to increase incidence of heart failure (HF).
In contrast, EXAMINE trial with alogliptin (ALO) demonstrated that ALO had no
worsening effect on HF. Several reports demonstrated the beneficial effect of
vildaglipin on HF. Thus, the impact of DP4-I on HF remains controversial and
we examined the impact of ALO on HF.
Methods: To clarify the simple impact of ALO on HF, we chose mouse HF
model induced by thoracic aortic constriction (TAC) without any comorbidity. Male
C57BL6 mice (14w/o) were allocated into;TAC-induced HF with and without ALO
(10mg/kg/day for 4 weeks; TAC-ALO and TAC-CON) and sham counterparts.

Results: TAC-CON exhibited marked increase in casual blood glucose level com-
pared to sham-CON (in mg/dl; 214.0±14.6 for TAC-CON versus 152.8±8.1) and
concomitant decrease in circulating GLP-1 (in pM; 0.86±0.10 for TAC-CON ver-
sus 2.13±0.54) without affecting body weight. ALO normalized the hyperglycemia
in TAC with simultaneous increase in GLP-1 (in pM; 3.78±0.56). Echocardio-
graphy revealed that TAC-promoted systolic and diastolic LV dysfunction was
ameliorated by ALO. TAC-CON exhibited cardiac hypertrophy and fibrosis, which
were ameliorated by ALO. Although the only one report demonstrated the lack
of GLP-1 receptor (GLP1R) mRNA in ventricular myocardium (Nat Med 2013),
we confirmed the expression of GLP-1R at mRNA and protein levels by careful
dissection into each chamber of left and right atria, interventriacular and ventric-
ular free walls. Furthermore, Myocardial cyclic AMP (cAMP) concentration, which
is the 2nd messenger of the GLP-1/GLP1R axis was reduced in TAC-CON (in
pmole/mg protein; 33.0±1.4 and 42.2±1.5 for sham-CON), which was reversed
in TAC-ALO (in 65 pmole/mg protein). We next examined changes in signaling
related to myocardial remodeling (Akt, AMPK, ERK, and mTOR/S6K) and con-
tractility [SERCA, phospholamban (PL), troponin T/C and I (TnT/C, TnI), cardiac
α- (MYH6) and β-myosin heavy chain (MYH7)]. There was no changes in the
remodeling-related signaling. MYH7, the PKA-dependent Ca2+ sensitizing my-
ofilament proteins, was increased and the PKA-dependent phosphorylation of PL
was decreased in TAC-CON. Myocardial PKA activity was reduced in TAC-CON,
all which were reversed by ALO.
Conclusions: HF induced by TAC exhibits decline in the inotropic peptide GLP-1.
ALO reverses cardiac remodeling and dysfunction in TAC by modulating myofila-
ment Ca2+ sensitivity-related proteins [PL & MYH7] via GLP1/GLP1R-mediated
cAMP/PKA activation.

P838 | BEDSIDE
Time of enrollment impacts time to randomized treatment in clinical
trials of acute heart failure: findings from the RELAX-AHF study

L. De Mattos Boer Martins1, M. Metra2, G. Cotter3, B.A. Davison3, T.A. Hua1,
J.R. Teerlink4 on behalf of the RELAX-AHF Executive Committee and
investigators. 1Novartis Pharmaceuticals Corporation, East Hanover, United
States of America; 2University of Brescia, Brescia, Italy; 3Momentum Research,
Inc., Durham, United States of America; 4University of California San Francisco,
San Francisco, United States of America

Purpose: Enrollment rates in acute heart failure (AHF) clinical trials have been
historically low. Reduced capability of hospitals during nighttime compared to day-
time may influence enrollment performance in this setting. In this post-hoc analy-
sis we evaluated time trends of enrollment rates of AHF patients (and their clinical
characteristics) included in RELAX-AHF trial.
Methods: We compared patients with pulmonary congestion, dyspnea, mild-to-
moderate renal impairment and systolic blood pressure (SBP) >125mmHg en-
rolled in the RELAX-AHF study (NCT00520806) according to the time of presen-
tation (TP): daytime (D) and nighttime (N) (presented between 08:00 and 19:59h,
and 20:00 and 07:59h, respectively). Patients were enrolled and randomized to
treatment within 16 hours of TP. Baseline (BL) characteristics of patients and en-
rollment were assessed related to TP.
Results: Overall, 2/3 (67%) of enrolled patients presented during D. As for enroll-
ment rates, D accounted for 69.4% of total enrolled patients of whom 86.2% were
enrolled during business hours (08:00-17:00h). Eastern Europe accounted for
53.1% of N vs. D patients compared with Western Europe, South America, North
America, and Israel (12.7%, 5.4%, 10.1%, and 18.7%, respectively, p=0.0260 ver-
sus Eastern Europe). At BL, D had higher proportion of males (65.7% vs. 56.0%,
p=0.0013), increased mean weight (kg) (83.3 vs. 80.4, p=0.0125) and fewer cases
of NYHA class I at 1 month before admission (2.4% vs. 3.4%, p=0.0234) com-
pared with N. Nighttime patients had higher mean levels of troponin T (mcg/L)
(0.041 vs. 0.032, p<0.0001) and lower prevalence of atrial fibrillation (32.7% vs.
45.6%, p<0.0001), mitral regurgitation (26.9% vs. 33.2%, p=0.0031), and beta-
blocker use (62.2% vs. 71.5%, p=0.0013). No difference in mean ± SD SBP
at the end of screening was found between D and N groups (142.0±17.0 vs.
142.7±15.7, p=0.4814). However, mean time (h) from presentation to random-
ization was significantly longer for N compared with D (10.0±4.0 vs. 6.8±4.6,
p<0.0001).
Conclusion: Time of presentation impacts enrollment rates and time to random-
ized treatment in clinical trials of patients with AHF. Such findings are important
not only for the design of future studies to facilitate recruitment, but also in terms
of routine clinical practice.

P839 | BEDSIDE
Wireless left ventricular endocardial cardiac resynchronisation in
heart failure patients: 12 months follow-up

C. Butter1, P.P. Delnoy2, L. Van Erven3, J. Brachmann4, S. Spitzer5,
S. O’Connor6, A. Auricchio7 on behalf of WiSE-CRT Study Group. 1Brandenburg
Heart Center, Bernau bei Berlin, Germany; 2Isala Clinics, Zwolle, Netherlands;
3Leiden University Medical Center, Leiden, Netherlands; 4Cardiac Center of
Coburg, Coburg, Germany; 5PraxisKlinik Herz und Gefässe, Dresden, Germany;
6EBR Systems Inc., Sunnyale, United States of America; 7Cardiocentro Ticino,
Lugano, Switzerland

Purpose: HF pts remain untreated due to peri-operative and long-term compli-
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cations or lack of response to CRT in >40% of cases. These issues have been
addressed through alternative approaches including the Wireless Cardiac Stim-
ulation System, WiCS-LV, a novel system which provides ultrasonic based wire-
less endocardial LV pacing synchronously with RV pacing via a co-implanted PM
or ICD. The WiCS-LV comprises a subcutaneous battery-powered transmitter,
implanted in an appropriate acoustic window identified during mandatory pre-
implant TTE, and a leadless, passive electrode anchored to LV endocardium via
retrograde aortic approach using a steerable delivery system. Sensing of RV pac-
ing output from co-implanted device synchronously triggers, within 3ms, ultra-
sonic energy transmission to the 9mm x 3mm passive electrode, which converts
this energy into electrical energy with consequent stimulation of the LV.
Methods: 13 (76.4%) of 17 pts enrolled in this first in man study, WiSE-CRT, were
implanted. Pre-operative TTE screening identified adequate acoustic window in
all patients between 4-7th intercostal spaces. The leadless, passive electrode
was placed in the LV mid-lateral wall. Study duration was 6m but pts continue in
a registry. We report 12 month results on 10 pts with mean ± SD follow-up time
of 371±15 days. 3pts were not evaluable, x2 high threshold and x1 death.
Results: Baseline characteristics for this group, all NYHA III, were: mean ±
SD age = 66.7±7.8yrs, LVEF =24.6±4. 7%, intrinsic QRS duration 188±32ms.
Implantation was uneventful. At 12 month follow-up, mean ± SD LVEF had in-
creased to 33.2±7.8%, with only 1 (10%) pts showing a reduction, and NYHA
was 2.1±0.6, with 8 (80%) pts showing a reduction of at least one functional
class 1 with the remaining 2 pts showing no change. The mean ± SD % QRS
duration was reduced to 141±43ms with BiV pacing.
Conclusions: WiCS-LV has provided CRT successfully over 12 months in 10 pts,
including 5 (50%) pts who could not have otherwise received CRT therapy due
to failed implant attempt(s) or no response to conventional CRT therapy. Addi-
tional studies are in progress to further evaluate the potential of this novel pacing
approach.

P840 | BEDSIDE
Trimetazidine, but not isosorbide dinitrate, improves endothelium-
dependent reactivity of muscular type arteries in patients with stable
angina and heart failure

Y.M. Lopatin, O.V. Ilyukhin, M.V. Ilyukhina, E.L. Kalganova, T.H. Temirsultanova,
A.K. Prom, D.L. Tarasov. Volgograd State Medical University, Volgograd Regional
Cardiology Centre, Volgograd, Russian Federation

Background: Several small randomized controlled trials showed that trimetazi-
dine (TMZ) improves cardiac function parameters, exercise tolerance, quality of
life and even prognosis in patients (pts) with heart failure (HF). The improvement
in endothelium-dependent vasodilation by TMZ may be considered as one of the
explanations of the positive effects of this agent in this category of pts. The aim of
our study was to compare the effects of TMZ modified release (MR) and isosor-
bide dinitrate (ISDN) on endothelium-dependent reactivity of the radial artery in
pts with stable angina and HF.
Methods: 41 male pts (mean age 56.1±4.1 years) with stable angina (CCS
2.4±0.2) and HF (NYHA 2.2±0.2) were included into this open, parallel-group
randomized clinical trial. Pulse wave velocity (PWV) was calculated by automatic
computerized system. In order to assess endothelium-dependent reactivity of the
radial artery we used a technique based on the change in PWV in the radial
artery during reactive hyperemia. Measurements were made at baseline and after
4 months of the treatment with TMZ MR, 70 mg/day, or ISDN, 80 mg/day. All pts
with stable angina and HF received a guideline-based therapy, which remained
unchanged.
Results: A significant reduction in the number of angina attacks and the number
of short-acting nitrates per week was noted during the treatment with both com-
pared agents. However, TMZ MR therapy, but not ISDN, resulted in a significant
decrease in the NYHA functional class (-22.7%, p<0.05 vs -9.5%, NS). After 4
months of therapy, carotid-femoral PWV did not change in pts with stable angina
and HF. The decrease % in PWV in the radial artery during reactive hyperemia
in pts with stable angina and HF grew from 15.4% to 19.5% (p<0.05). An oppo-
site effect was observed in the group of pts receiving ISDN: initially the decrease
% in PWV in the radial artery during reactive hyperemia was 14.8%, and after
4 months of treatment just 4.4% (p<0.01). Moreover, ISDN increased, whereas
TMZ MR significantly decreased, the number of paradoxical responses for PWV
in the radial artery during reactive hyperemia unchanged in pts with stable angina
and HF.
Conclusion: Trimetazidine modified release, but not isosorbide dinitrate, im-
proves endothelium - dependent reactivity of muscular type arteries in patients
with stable angina and heart failure. This effect can be of great importance for the
choice of agents in the treatment of this category of patients.

P841 | BENCH
Diastolic Ca2+ leak and the role of the Na+/Ca2+ exchanger (NCX) in a
model of heart failure with preserved ejection fraction

U. Primessnig1, A. Hoell1, S. Pfeiffer1, T. Bracic1, T. Rau1, P. Wakula2,
B.M. Pieske2, F.R. Heinzel2. 1Medical University of Graz, Department of
Cardiology, Graz, Austria; 2Medical University of Graz, Department of Cardiology
/ LBI for Translational Heart Failure Research, Graz, Austria

Background: Heart failure with preserved ejection fraction (HFPEF) is increas-

ingly common but the established HF drugs are not effective. The underlying cel-
lular mechanisms are incompletely understood. Therefore we investigated car-
diomyocyte function and intracellular Ca2+ homeostasis in a model of HFPEF.
Methods: Young male Wistar rats were subjected to subtotal nephrectomy (NXT)
or sham operation (SOP). Serial blood/urine samples, echocardiography and
pressure-volume loops at 8 and 24 weeks were performed. After sacrifice, left
ventricular (LV) hypertrophy and NCX function (Caffeine induced Ca2+ transient,
TAU) and protein expression (Western blot) were determined. Cardiomyocyte
function (Ca2+ transients, sarcoplasmic reticulum (SR) diastolic Ca2+ leak (Ca2+
sparks) and SR Ca2+ content) were quantified in cardiomyocytes with and withou
NCX inhibitor SEA0400 (300nM).
Results: NXT rats showed stable compensated renal impairment and signifi-
cantly hypertrophied LV at 8 weeks with a further increase after 24 weeks. LV
systolic function was preserved. End diastolic pressure (EDP) volume relation-
ship was markedly shifted left- and upwards and lung weight was significantly in-
creased, indicating HFPEF with pulmonary congestion. LV cardiomyocytes from
NXT showed no significant differences in amplitudes of Ca2+ transients. However,
time for early (50%) decay of the Ca2+ transients at 8 weeks was significantly pro-
longed with a further increase after 24 weeks (RT50 17.2±2.9 and 30.8±2.7 vs.
27.6±1.8 and 41.8±2.6 ms; n≥20; p<0.05); this was significantly correlated with
diastolic dysfunction in vivo. TAU was significantly prolonged at 8 and 24 weeks
indicating reduced NCX forward mode activity, while NCX protein expression was
upregulated. At 8 weeks, Ca2+ spark frequency tended to be increased (p=0.07)
while SR Ca2+ content was unchanged. SEA0400 accelerated Ca2+ transient
decay but did not affect Ca2+ spark frequency. At 24 weeks, Ca2+ spark fre-
quency was increased (4.3±0.7 vs. 11.5±1.8 sparks/s/μm3; n≥20; p<0.05) and
SR Ca2+ content was decreased (p<0.05). SEA0400 significantly accelerated
Ca2+ transient decay and reduced Ca2+ spark frequency in NXT.
Conclusion: In this model of HFPEF, cytosolic Ca2+ decay of the LV cardiomy-
ocytes was slower. Diastolic Ca2+ leak increased significantly during diseases
progression. Whereas NCX forward mode activity was already reduced early
despite increased NCX protein expression. Acute treatment with NCX inhibitor
SEA0400 normalized cytosolic Ca2+ transients in young NXT rats, suggesting a
role of reverse mode NCX activity and decreased Ca2+ leak at later time points.

P842 | BEDSIDE
The effect of exercise on left ventricular twist in patients with type 2
diabetes and diastolic dysfunction

S. Hoydahl, S.M. Hollekim, C. Bjork Ingul. Department of Circulation and Medical
Imaging, Medical Faculty, NTNU, Trondheim, Norway

Purpose: Type 2 diabetes mellitus (T2DM) is associated with diastolic dysfunc-
tion (DD). Left ventricular (LV) twist and untwist are important for normal LV func-
tion, and have been found to be altered in patients with diastolic dysfunction. We
sought to find out how the effect of high intensity interval exercise (HIIE) alter LV
twist parameters in patients with T2DM (duration <10 years) and DD, compared
to moderate intensity exercise (MIE), in accordance to International Diabetes Fed-
eration recommendations.
Methods: A total of 36 patients (mean age 57 years, 22 male) with T2DM and
DD (early diastolic tissue velocity (e’) <8 cm/s) were randomized to either HIIE
(4x4minutes) at 90-95% of maximal heart rate 3 times/week (n=19) or MIE for 210
minutes/week (n=17). LV twist and untwist were measured by two-dimensional
speckle tracking echocardiography pre and post the 12-week period of exercise.
Results: Diastolic function improved significantly in both groups after 12 weeks
of exercise (HIIE mean difference e’ 1.8±1.1, P<0.001 versus MIE 0.5±0.7 cm/s,
P=0.017). The amplitude of twist, twist rate and untwist rate decreased, but the
time to peak untwist rate from aortic valve closure was shorter after exercise
(Table).

Left ventricular twist parameters

Parameters Moderate intensity exercise High intensity interval exercise
Baseline Post 12 weeks P Baseline Post 12 weeks P

Peak twist ° 13.3 (4.6) 9.3 (5.9) 0.024 12.5 (3.6) 9.4 (3.9) 0.010
Peak twist rate, °/s 95.8 (29.8) 67.9 (26.8) 0.033 78,7 (27.3) 58.1 (21.3) 0.019
Peak untwist rate, °/s −98.9 (37.0) −69.7 (17.2) 0.008 −87.0 (28.7) −67.3 (37.2) 0.046
Time to peak early

apical untwist rate,
% of diastole 18.2 (9.9) 12.4 (6.4) 0.044 21.3 (9.8) 12.4 (8.7) 0.001

Time to peak early
basal untwist rate,
% of diastole 21.9 (17.3) 13.6 (9.3) 0.046 18.6 (9.1) 9.1 (5.6) 0.02

Time to peak early
untwist rate,
% of diastole 24.3 (14.4) 13.1 (13.4) 0.081 22.0 (18.0) 9.9 (11.9) 0.003

Values are expressed as mean (standard deviation), % of diastole – the total length of the diastolic
period was set to 100% and the time to peak early untwist rate was definded as the time from
AVC to peak untwist rate divided by the diastolic period.

Conclusions: In T2D patients with diastolic dysfunction, exercise shortened the
time to peak untwist rate as well as improved the diastolic dysfunction, especially
in the high intensity exercise group.
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P843 | BEDSIDE
Efficacy and safety of Tolvaptan for pediatric patients with congestive
heart failure. Multicenter survey in the working group of Japanese
Society of PEdiatric Circulation and Hemodynamics (J-SPECH)

K. Higashi1, T. Murakami1, T. Itoi2, H. Ohuchi2, Y. Kodama2, T. Honda2,
S. Masutani2, H. Yamazawa2, H. Senzaki2, S. Ishikawa2. 1Chiba Children’s
Hospital, Department of Cardiology, Chiba, Japan; 2Japanese Society of
PEdiatric Circulation and Hemodynamics, Tokyo, Japan

Background: Tolvaptan, a vasopressin V2-receptor antagonist, has been re-
ported to improve congestion in adult patients with heart failure. However, it is
unknown whether tolvaptan may be also effective for pediatric patients as well
as adult patients. This study aimed to evaluate the clinical efficacy and safety of
tolvaptan for pediatric patients with congestive heart failure.
Methods: Seven pediatric cardiology centers belonging to Japanese Society of
PEdiatric Circulation and Hemodynamics (J-SPECH) participated in this study.
Clinical status and laboratory parameters of patients aged <18 years old who
received tolvaptan during the period from November 2010 through January 2013
were analysed at baseline and at specified intervals (day 1, day 3, day 7 and
month 1 after tolvaptan administration).
Results: The 32 patients in this study had a median age of 6 years (range 4
month-18 years). The initial dose of tolvaptan was 0.22±0.16 mg/kg day and
the maximum tolerated dose was 0.43±0.42 mg/kg day. Urine output was sig-
nificantly increased at all intervals after tolvaptan administration compared with
baseline. On the other hand, both Urine osmolality and urine specific gravity were
significantly decreased at day 1, day 3 and day 7 compared with baseline. Serum
sodium concentration was 131.3±8.6 mmol/L at baseline, and was significantly
increased to 135.7±5.9 mmol/L at month 1 after tolvaptan administration. The
changes serum potassium and serum creatinine were not significant at any in-
tervals. None of the patients experienced hypernatremia. The adverse effects
attributed to tolvaptan were mild increases of AST and ALT, thirst and dry mouth.
Conclusion: It is suggested that tolvaptan can be effectively and safety adminis-
tered to pediatric patients with congestive heart failure.

RENAL FUNCTION

P845 | BEDSIDE
Prognostic role of kidney arterio-venous oxygen difference in patients
with heart failure

A.I. Danza, M. Cicenia, S. Calcagno, P. Severino, R.E. Stio, M. Mancone,
F. Fedele. Sapienza University of Rome, Department of Cardiovascu-
lar,Respiratory,Nephrologic,Geriatric Sciences, Rome, Italy

Background: Cardiorenal syndrome is a clinical condition well known as a ma-
jor cause of worsening in patients with acute heart failure (AHF). There are not
haemodynamic parameters able to stratify renal impairment. In particular the kid-
ney oxygen extraction (KOE) is really low in basal conditions. However, KOE may
increase in AHF patients as compensation mechanism. The aim of our study is to
assess the kidney arterio-venous oxygen difference (KAVD) as a new predictor of
heart failure severity.
Materials and methods: In our observational and prospective study, we en-
rolled 17 patients hospitalized with AHF (study group SG). A control group of
13 patients with an indication to cardiac catheterization (effort angina and posi-
tive stress test, mild pulmonary hypertension and others). We excluded patients
with: chronic renal failure in dialysis treatment, significant renal artery stenosis,
severe pulmonary hypertension and arterio-venous fistulas. All patients under-
went a complete right and left cardiac catheterization. To evaluate KAVD, blood
samples from renal artery and vein were analyzed in all pts. We collected clinical
data and hemodynamic parameters as cardiac output (CO), cardiac index (CI),
and KAVD. On the basis of CI, patients were divided into two groups: study group
(SG: CI <2,2 l/min/m2) and control group (CG: CI >2,2 l/min/m2). For statistical
analysis, we used t test to compare AVD means of two groups. AVD in the CG
was used as normal reference value.
Results: We identified 17 patients in the SG (age 67±15,5; male 70%) and 14 in
the CG. In CG patients had an ejection fraction (EF) >45% and AVD was 3±1,6
ml/dl. This value was used as a cut-off in the SG identifying two different sub-
groups, group A (n=8) with KAVD 2,64±1,6 ml/dl similar to the CG (p=0,25) and
group B (n=6) with high KAVD (6,98±3,49 ml/dl) with statistically significant differ-
ence (p=0,0042). Patients in both groups B and A have not statistically significant
difference in EF, NYHA class, creatinine clearance and have similar frequency of
intraortic balloon pump positioning. Group B showed a longer hospitalization.
Conclusions: Our study analyzed for the first time the KAVD changes in AHF
patients and identify a normal cut-off value KAVD. Despite the small sample of the
study population, these preliminary results suggest that pts with a higher KAVD
are at higher risk, as showed by longer hospitalization. Therefore, future studies
will evaluate if this cut-off value is useful to identify AHF patients with a severe
renal impairment.

P846 | BEDSIDE
Contrast-induced acute kidney injury in patients undergoing cardiac
resynchronization therapy - incidence and prognostic importance.
Sub-analysis of data from randomized TRUST CRT trial

J. Kowalczyk, R. Lenarczyk, O. Kowalski, T. Podolecki, P. Francuz,
P. Pruszkowska-Skrzep, M. Szulik, M. Mazurek, B. Sredniawa, Z. Kalarus. Dept
of Cardiology, Congenital Heart Diseases & Electrotherapy, SCHD, Medical
University of Silesia, Zabrze, Poland

Purpose: Because data on contrast-induced acute kidney injury (CI-AKI) in
patients undergoing cardiac resynchronization therapy (CRT-D) are scarce, we
aimed to assess the incidence, natural course and prognostic importance of this
syndrome in CRT recipients.
Methods: Study population consisted of 100 consecutive patients enrolled into
the Triple Site Versus Standard Cardiac Resynchronization (TRUST CRT) trial,
who were treated with CRT-D. Two patients were excluded up to 3 months after
randomization and not analysed further. CI-AKI was defined as a rise in serum
creatinine of at least 26.5μmol/L (0.3mg/dL) within 48 hours after contrast expo-
sure, or at least 50% increase from the baseline value during index hospital stay
with CRT-D implantation according to KDIGO Clinical Practice Guideline for Acute
Kidney Injury.
Results: Among 98 subjects of TRUST CRT Trial 10 patients (10.2%) devel-
oped CI-AKI after CRT-D implantation. In patients with glomerular filtration rate
(GFR) <60mL/min/1.73m2 on admission the incidence of CI-AKI was almost 2-
fold (15.4%) higher than in subjects with GFR≥60 (8.3%). CRT-D recipients with
CI-AKI had significantly higher mortality rate (50.0%) compared to those without
CI-AKI (17.0%) during 30-months of follow-up (log-rank p=0.012; Figure 1). Mul-
tivariate Cox-regression analysis showed CI-AKI as significant and independent
risk factor for death in CRT-D recipients (hazard ratio 5.71; 95%CI 5.16–6.26;
p=0.001).

Figure 1

Conclusions: Contrast-induced acute kidney injury is a serious and frequent pro-
cedural complication of CRT-D implantation with a significant negative influence
on long-term survival. The results suggest that clinical evaluation regarding renal
function should be considered in CRT-D recipients, both before and after device
implantation.

P847 | BEDSIDE
Haemodynamically-controlled mechanical fluid removal is safe and
effective in critical heart failure - a pilot study

S. Keymel1, B. Stanske1, P. Luedike1, M. Totzeck1, G. Schieren2, L.C. Rump2,
T. Rassaf1, M. Kelm1, R. Westenfeld1. 1Department of Cardiology, Pneumology
& Angiology, Düsseldorf, Germany; 2Heinrich Heine University, Nephrology,
Düsseldorf, Germany

Purpose: Ultrafiltration is implemented in current guidelines as treatment for vol-
ume overload and diuretic resistance. Recent studies revealed unequal results
concerning outcome and safety. We hypothesize that mechanical fluid removal
with continuous hemodynamic monitoring is safe and effective in critically ill pa-
tients with advanced congestive heart failure (CHF).
Methods: We performed a prospective, observational trial in patients with ad-
vanced CHF and diuretic resistance who were evaluated for left ventricular as-
sist device implantation or high-urgency heart transplantation. Inclusion crite-
ria were signs of volume overload with 2 of 4 criteria: central venous pressure
(CVP) ≥10mmHg, congestion on X-ray, ≥2 pillow orthopnea and ++ peripheral
edema. Patients with systolic blood pressure ≤90mmHg, severe renal insuffi-
ciency (GFR≤20 mL/min) were excluded. Mechanical fluid removal was comple-
mented by continuous hemodynamic measurements for 48h. Filtration rate was
started at 200ml/h and adjusted by protocol to continuous blood pressure moni-
toring. Symptomatic improvement and serum chemistry were obtained at 0, 24,
48 hours of treatment.
Results: All patients (n=8) had advanced CHF with severely depressed ejec-
tion fraction <25% (6 ischemic heart disease, 2 dilative cardiomyopathy). In-
otropic support consisted of levosimendan (n=2), dobutamine (n=3), or com-
bined inotropic therapy (n=2). Net fluid loss ranged between 1208 to 6849mL.
Only one patient received ultrafiltration with a continuous rate of 200ml/h. Six pa-
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tients required reductions of filtration rate. All patients displayed relief from dysp-
noea within 12 hours of treatment throughout the observation period (dyspnoea
scale from 7,1±1 to 3,4±1, p=0,01). CVP was reduced (17±9 to 13±8mmHg
(p=0.046)). Overall NT-proBNP did not decrease during fluid removal (differen-
tial response with reduction in 5 patients, increase in 3 patients). Cardiac index
remained unchanged. In patients receiving ultrafiltration serum creatinine tran-
siently increased in 1 patient by 0.3mg/dL, while remained unchanged or was
reduced in the other patients (n=4) resulting in a non-significant reduction of
serum creatinine from 1,26±0,4 to 1,00±0,4mg/dL (p=0,197). Haematocrit re-
mained stable indicating adequate plasma refilling.
Conclusion: Mechanical volume depletion is a safe and potentially beneficial
procedure in patients with advanced CHF, provided that ultrafiltration is coupled to
hemodynamic stability. It may facilitate priming of patients for LVAD implantation,
where increased atrial filling pressures are associated with postoperative right
heart failure.

P848 | BEDSIDE
The evidence between minor degree renal functional impairment,
sub-clinical cardiac systolic dysfunction and impaired diastology

W.-R. Lan, K.-T. Sung, J.-Y. Kuo, J.-Y. Hou, H.-I. Yeh, C.-L. Hung. Mackay
Memorial Hospital, Department of Cardiovascular Medicine, Taipei, Taiwan

Purpose: Decline of renal function correlated linearly with cardiac dysfunction.
To what extent of such relation may happen in a cohort with minor degree renal
dysfunction and preserved global systolic performance remains controversial
Methods: 6201 (mean age: 49.1 years, 31.4% female) participants underwent
cardiovascular health survey in a tertiary medical center with echocardiography
and Tissue Doppler imaging (TDI), Mitral inflow E divided by TDI derived my-
ocardial relaxation E’ (E/E’) estimated LV filling pressure, with eGFR assessed by
using MDRD method, and categorized into three stages.
Results: Reduced eGFR was associated with larger LA/LV diameter, greater LV
mass index, and evidences of diastolic dysfunction (all trend p<0.05) though un-
changed LVEF. Most of these parameters in conjugate with elevated Pro-BNP
did not change significantly after adjusting for clinical variables (adjusted p for
trend<0.05). Lower eGFR had effect modification by TDI on Pro-BNP level (inter-
action p<0.05).

Echocardiographic parameters

eGFR categories Trend Adjusted
p value trend p‡Stage 1: Stage 2: Stage 3:

eGFR (≥90) eGFR (60–89) eGFR (<60)
(n=2702) (n=3319) (n=180)

LV mass index (g/m2) 75.3±14.4 77.2±14.4 86.5±17.4 <0.001 0.03
Left atrial diameter (mm) 30.2±4.6 31.2±4.7 33.6±5.1 <0.001 0.02
Interventricular septum (mm) 8.9±1.1 9.2±1.2 9.8±1.0 <0.001 0.294
LV end-diastolic diameter (mm) 46.4±3.7 47±3.5 47.7±3.5 <0.001 0.024
LV ejection fraction (%) 67.3±4.6 67.2±4.5 66.2±6.1 0.127 0.9
Lateral E’ 10.8±2.9 10.1±2.7 7.7±2.12 <0.001 0.027
Lateral S’ 9.6±2.2 9.4±2.2 8.7±2.1 <0.001 0.01
Isovolumic relaxation time (ms) 89±13.7 91±14.9 99.2±20.3 <0.001 0.045
E/E’ 6.5±2.0 6.9±2.4 8.4±3.5 <0.001 0.042
NT-ProBNP† 38.4 43.2 295.8 <0.001 <0.001

(13.2–43.8) (11.8–43.3) (26.9–166.3)
†NT-ProBNP expressed as (mean, 25th–75th percentile, ng/ml); ‡adjusted for age, gender, body
mass index, systolic blood pressure, smoking behavior, and histories of hypertension, diabetes,
hyperlipidemia, cardiovascualr disease.

Conclusion: Worsened renal function parallel changes of cardiac geometries
and accompanied both impaired systolic and diastolic function, even with un-
changed global ejection fraction. Thus, minor renal functional decline manifested
with co-existence of cardiac anomaly to a certain level.

P849 | SPOTLIGHT
The impact of age among patients with impaired renal function and left
ventricular diastolic dysfunction

A. Kumar1, S. Mutnuri1, T. Hudali1, A. Khan1, R. Ramineni2, R. Sharif1,
M. Morsy2, Y.F. Kuo1, M. Ahmad2, W. Khalife2. 1University of Texas Medical
Branch, Internal Medicine, Galveston, United States of America; 2University of
Texas Medical Branch, Cardiology, Galveston, United States of America

Background: Evidence regarding impaired renal function (RI) as a major deter-
minant of left ventricular diastolic dysfunction (LVDD) is emerging. Studies show-
ing the impact of age on this interaction are lacking.
Methods: In this cross-sectional study, we reviewed the electronic medical
records of patients who presented to the echocardiographic lab in a tertiary care
academic center between 2008 and 2011. CKD staging was categorized based
on the estimated glomerular filtration rate (eGFR). Diastolic function was evalu-
ated based on echocardiographic characteristics. Using logistic regression anal-
ysis, the association between CKD severity and LVDD was examined after ad-
justing for potential demographic and clinical confounders. Analysis was re-run to
determine the how age modifies the interaction of CKD and LVDD.
Results: Among 2443 patients, 1018 (41.7%) had normal eGFR, 757 (31%) had
stage II, 443 (18.1%) stage III, 106 (4.3%) stage IV, and 119 (4.9%) stage V.
LVDD was found in 1697 patients. Our data suggested that patients with CKD

stage V have higher likelihood of developing LVDD (OR: 2.62, 95%CI 1.53-4.47,
p=0.0006) when compared to patients with normal eGFR. Also Patients with CKD
stage V were more likely to develop LVDD II/III (OR: 4.12, 95% CI: 2.30-7.40) than
LVDD I (OR: 1.99, 95% CI: 1.27-3.13).Besides 6.5%, 12.3%, 13.8%, 17.0% and
20.2% patients with normal eGFR, CKD stage II, III, IV and V had LVDD stages
II or higher respectively. Patients aged less then 65 years with CKD stage 5 were
3.9 times (OR: 3.90, 95% CI: 2.08-7.32)more likely to develop LVDD II/III and
2.5 times (OR: 2.5, 95% CI: 1.46-4.29) more likely to develop LVDD I compared
to patients with normal eGFR. Among patients with CKD5 who were older than
65, there was no significant difference in the risk of developing LVDDI (OR: 0.87,
95%CI: 0.34 – 2.26) or LVDDII/III (OR: 1.01, 95%CI: 0.31-3.39) when compared
to those with normal eGFR.
Conclusion: Our Study indicates a clear association between RI and DD. The
Severity of CKD tends to correlate with the severity of DD. Also younger patients
with CKD5 were more likely to develop LVDD and in more severe stages.

P850 | BEDSIDE
High renal arterial resistance index is independently associated to
worsening of renal function in heart failure outpatients

A. Doronzo1, M. Iacoviello2, V. Paradies1, V. Antoncecchi1, G. Citarelli1,
F. Monitillo1, M. Leone1, A. Puzzovivo1, M.M. Ciccone1. 1University of Bari, Dept
of Emergency and Organ Transplantation, Cardiology Unit, Bari, Italy; 2Polyclinic
Hospital of Bari, Cardiology Unit, University of Bari, Bari, Italy

The aim of this study was to evaluate in a group of chronic heart failure (CHF) out-
patients whether a parameter reflecting renal perfusion (Renal Resistance Index,
RRI) is associated to the worsening of renal dysfunction (WRF).
We enrolled 168 outpatients (79% males, 64±14 years, NYHA class 2.2±0.6,
left ventricular ejection fraction, LVEF, 34±9%) with CHF (ESC criteria) due to
left ventricular systolic dysfunction, in stable clinical conditions (>1 month) and in
conventional therapy. Peak systolic velocity and end diastolic velocity of segmen-
tal renal artery was obtained by pulsed Doppler flow and RRI was then calculated.
Standard renal function assessment was obtained by measurement of creatinine
serum levels and the calculation of glomerulare filtration rate by MDRD formula.
The evaluation of renal function was repeated after 1 year and WRF was defined
as an increase of creatinine >0.3 mg/dl.
During follow-up 23 patients (14%) showed WRF. Patients with WRF were char-
acterised by higher RRI when compared with those without WRF (76±8 vs. 68±9,
p<0.001). At multivariate Cox regression analysis baseline RRI >72% was sig-
nificantly associated to WRF (p: 0.04) in a model including hospitalizations due
to acute decompensated heart failure within first year (p: 0.036), high loop di-
uretic dose (p: 0.049), presence of high central venous pressure (p: 0.054) and
GFR-MDRD (p: 0.63). Figure 1 shows the absolute and percentage changes of
creatinine serum levels and the rate of WRF according to RRI cut-off of 72.

Figure 1

In conclusion, our findings demonstrate the possible clinical uselfuness of a pa-
rameter reflecting renal perfusion in order to better characterise CHF outpatients
prone to experience progression of cardiorenal syndrome.

P851 | BEDSIDE
Acute renal function worsening in therapeutic patients, hospitalized
with acute decompensated heart failure and hypertensive urgency

Y. Pigareva, S. Villevalde, Z. Kobalava. City Clinical Hospital No. 64, Moscow,
Russian Federation

Purpose: To assess the prevalence and predictors of acute worsening of renal
function (WRF) in patients admitted to therapeutic departments of city clinical
hospital.
Methods: 565 consecutive therapeutic in-patients (female 60%, 64±18 years
(MSD), arterial hypertension 71%, myocardial infarction (MI) 16%, chronic heart
failure (CHF) 59%, atrial fibrillation 21%, diabetes mellitus (DM) 16%, chronic
kidney disease 17%, serum creatinine (SCr) 9546 mol/l) were included in the
study. Acute WRF was diagnosed by SCr change ≥30% during hospitalization.
Early WRF was diagnosed by SCr decrease during hospitalization compared with
SCr on admission. Late WRF was diagnosed by SCr increase during hospitaliza-
tion. Acute kidney injury (AKI) was assessed according 2012 KDIGO Guidelines.
Mann-Witney test and multivariate analysis were performed. P<0.05 was consid-
ered significant.
Results: Acute WRF was revealed in 19.4% of patients, 67.6% of them had late
WRF. 42,5% of patients with late WRF met AKI criteria, 57.5% had 30-50% in-
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crease of SCr. Patients with late WRF compared with patients without WRF had
higher rate of hypertension (91 vs 69%), MI (40 vs 13%), CHF (79 vs 56%),
DM (37 vs 13%), first hospital prescription of ACE inhibitors (45 vs 30%), beta-
blockers (70 vs 36%) and loop diuretics (43 vs 20%), (p<0.01 for all compar-
isons). Patients with AKI compared with patients with 30-50% increase of SCr
had no differences except higher rate of loop diuretic therapy in hospital (2=5.93,
p=0.01). Acute decompensation of HF (33%) and hypertensive urgency with de-
crease of systolic blood pressure >60 mmHg for 24 hours (37%) were the main
causes of late WRF. The following predictors of WRF were determined: arterial
hypertension (odds ratio (OR) 4.3, 95% confidential interval (CI) 1.92-9.59), MI
(OR 4.2, 95% CI 2.49-7.34), DM (OR 3.9, 95% CI 2.28-6.85), CHF (OR 3.0, 95%
CI 1.67-5.51), first prescription of beta-blockers (OR 3.8, 95% CI 2.26-6.53), loop
diuretics (OR 2.9, 95% CI 1.72-4.84), ACE inhibitors (OR 1.97, 95% CI 1.19-3.25).
Conclusions: Late WRF was diagnosed in 12.4% of admitted therapeutic pa-
tients, 42.5% of them met AKI criteria. Patients with AKI and 30-50% of increase
SCr had comparable basic characteristics. Acute decompensation of HF and hy-
pertensive urgency with decrease of systolic blood pressure >60 mmHg for 24
hours were the main causes of late WRF. First prescription of beta-blockers, ACE
inhibitors and loop diuretics in hospital was associated with late WRF. These data
emphasize the need to follow the algorithms of initiation and titration of drugs in
HF.

P852 | BEDSIDE
Long-term mortality and cardiac morbidity and progression rate in
patients with Becker muscular dystrophy and limb-girdle muscular
dystrophy type 2

H. Petri1, M.L. Sveen2, J.J. Thune1, C.R. Vissing2, J.R. Dahlqvist2, N. Witting2,
H. Bundgaard3, L. Koeber1, J. Vissing2. 1Rigshospitalet - Copenhagen
University Hospital, Heart Centre, Dept. of Cardiology, Copenhagen, Denmark;
2Rigshospitalet - Copenhagen University Hospital, Neuromuscular Research
Unit, Copenhagen, Denmark; 3Rigshospitalet - Copenhagen University Hospital,
Heart Centre, Unit for Inherited Cardiac Diseases, Copenhagen, Denmark

Purpose: To assess long-term mortality and progression of cardiac involvement
in patients with limb-girdle muscular dystrophy type 2 (LGMD2A–L) and Becker
muscular dystrophy (BMD).
Methods: A follow-up study of 130 patients assessed by electrocardiogram
(ECG), echocardiography, vital status and biochemistry (NT-proBNP). Addition-
ally, Holter-monitoring was performed at follow-up.
Results: After a median (range) of 8.9 (0.4–13.7) years, 12 patients had died
(100% follow-up): BMD (n=2, age 43 and 45 years), LGMD2 (n=10, age 61 (11)
years). Of the remaining 118, a total of 89 patients completed follow-up: BMD
(n=25, age 40 (13) years) and LGMD2 (n=64 (35 men), age 48 (13) years) of
whom 28 patients had LGMD2I (10 men, age 44 (13) years).
A pacemaker (PM) was implanted in one patient with LGMD2E and an im-
plantable cardioverter defibrillator (ICD) in two patients with LGMD2I and BMD,
respectively, both for secondary prophylaxis.
The number of BMD patients with LVEF ≤50% increased from 12/30 (40%) at
baseline to 14/27 (52%) at follow-up. Median LVEF decreased significantly in
BMD (60% (10–62) to 50% (10–64), p=0.02), i.e. by 1 percentage point pr. year.
The number of patients with LGMD2 with a LVEF ≤50% increased only in the
subtype LGMD2I from 13/38 (34%) to 11/28 (39%). LVEF decreased from 59%
(15–72) to 55% (20–61), p=0.03, i.e. by 0.4 percentage point pr. year. Patients
with LGMD2I had a significant increase in LVIDD (4.6 cm (3–8) to 4.9 cm (4–7),
p=0.01).
NT-proBNP was significantly higher in patients with LVEF ≤50% (16 (6–28) vs. 6
(6–28), p<0.001) regardless of genotype.
During follow-up, only minor electrocardiographic changes occurred: BMD (AVB
grade I progressed from 0/21 patients to 1/17 patients (6%)), RBBB (0/20 to 2/17
(12%)) and LBBB (0/20 to 1/17 (5.9%)); LGMD2 (AVB grade I (0/74 to 2/53 (4%))
and RBBB (0/74 to 2/53 (4%)).
At follow-up, the prevalence of supraventricular tachycardia (SVT) was 2/13 (15%)
in BMD and 16/51 (31%) in LGMD2. Non-sustained ventricular tachycardia was
present in 2/13 (15%) BMD patients and in 5/51 (10%) LGMD2 patients, and the
prevalence of ventricular tachycardia (VT) in BMD and LGMD2 was 2/14 (14%)
and 2/20 (10%), respectively.
Conclusion: In this longitudinal study of patients with BMD and LGMD2 with a
median follow-up of 9 years, we observed a total mortality of 9%. PM or ICD
was implanted in 2.3%. LVEF decreased significantly in patients with BMD and
LGMD2I. Only minor progression of ECG abnormalities was observed, but SVT
and VT were observed in both groups. Our results substantiate the need of regu-
lar cardiac surveillance of patients with BMD and LGMD2I.

P853 | BEDSIDE
Iron deficiency status relation with health-related quality of life in
chronic heart failure patients

I. Rangel1, A. Goncalves2, C. Sousa1, M. Campelo1, E. Martins1, S. Amorim1,
B. Moura1, A. Sousa1, J. Silva-Cardoso1, M.J. Maciel1. 1Sao Joao Hospital,
Porto, Portugal; 2Harvard Medical School, Cardiology, Boston, United States of
America

Introduction: Chronic heart failure (CHF) is a prevalent disease with appreciable

impact on patient’s health-related quality of life (HRQoL) and prognosis. Iron is
an important element in many metabolic processes and its deficiency may lead
to impaired functional capacity and quality of life in CHF patients.
Objective: To assess the impact of iron deficiency (ID) in HRQol in a CHF outpa-
tient population, irrespectively of anemia.
Methods: We evaluated 127 patients with stable CHF with reduced (≤45%) left
ventricular ejection fraction (LVEF). HRQoL was assessed with the Kansas City
Cardiomyopathy Questionnaire (KCCQ), based on the overall summary score
(range, 0–100; higher=better). Data on medical records were used to assess clin-
ical and analytical status and to obtain information regarding the occurrence of
the composite outcome of overall mortality and nonfatal cardiovascular events.
Iron deficiency was defined as ferritin <100 mg/L (absolute ID) or ferritin between
100-300 mg/L with transferrin saturation <20% (functional ID). Anemia was de-
fined as hemoglobin level <12 g/dL in women and <13 g/dL in men.
Results: From October 2011 to November 2012, 127 patients with CHF and re-
duced LVEF (81% men, median age: 62 years [P25-75 53-68]) were enrolled in
this study.Median LVEF was 28% ± 9. Most patients were in NYHA class II (67%).
The prevalence of ID was 38%, and 26% of the ID patients were anemic.
Iron deficiency was most frequently found in women (58% vs 32%, p=0.015),
patients with higher plasma BNP levels (>400 pg/mL: 52% vs 32%, p=0.048) and
with right ventricular systolic dysfunction (60% vs 32%, p=0.037).One hundred
and fourteen (90%) patients completed the KCCQ. The KCCQ overall summary
score was 59±12 for ID patients versus (vs) 67±13 for non-ID patients (p=0.002).
A worse KCCQ score was also related to a more advanced NYHA functional
class, classified as ≥III (48±8 vs 66±12, p<0.001) higher BNP levels (55±15
vs 66±12, p<0.001) and a higher rate of subsequent mortality or cardiovascular
events (48±12 vs 68±10, p<0.001), in a follow-up of 20 months. When adjusted
for other factors associated with HRQoL, ID (OR 3.167, p=0.047) independently
predicted worse KCCQ overall summary (classification≤50), whereas anemia did
not (OR 2.565, p=0.120).
Conclusion: In a CHF outpatient population, ID was related to a worse HRQoL,
irrespectively of the presence of anemia.

P854 | BEDSIDE
Multi-center feasibility study on a single peripheral venous access
approach for ultrafiltration in the treatment of congestive heart failure

G. Marenzi1, N. Aspromonte2, F. Colivicchi2, M. Pasqualini3, M. Brunazzi3,
R. Valle4, L. Roncon5, M. Goldoni6, M. Morpurgo1. 1University of Milan,
Foundation Monzino (IRCCS), Center Cardiology, Dpt of Cardiology, Milan, Italy;
2San Filippo Neri Hospital, Rome, Italy; 3Hospital Carlo Poma, Mantova, Italy;
4Chioggia Hospital, Chioggia, Italy; 5General Hospital of Rovigo, Rovigo, Italy;
6Legnago Hospital, Legnago, Italy

Purpose: Fluid overload is a major characteristic of congestive heart failure
(CHF) and is among the most important targets of treatment. Several studies
have shown that ultrafiltration (UF), by improving hemodynamic abnormalities
causing diuretic hypo-responsiveness, is able to improve signs and symptoms
of congestion and to reduce re-hospitalizations rate. However, the need for a cen-
tral venous catheter has always limited the widespread use of UF in daily clinical
practice. CHIARA (Congestive Heart Impairment Advanced Removal Approach)
is a new device for UF using a single-lumen cannula (17G multi-hole) inserted
in a peripheral vein. The CHIARA system is based on a syringe-pump acting on
a silicone membrane that draws the blood from the vein and re-injects it back,
thanks to dedicated check valves. This kind of application has never been used in
clinical practice, and we have no information about its efficiency. The aim of this
study was to evaluate the feasibility of this innovative “mini-invasive” approach for
the treatment of CHF patients.
Methods: We planned to perform 100 UF treatments lasting>6 hours and with an
UF rate >100 ml/h. The required condition to start UF treatment was a withdrawal
flow from the peripheral vein >60 ml/min, verified by a dedicated tool (Haemo-
catch). For each session, we evaluated the performance of the venous access,
the ultrafiltrate volume removed, the length of UF treatment, and the cause for its
interruption.
Results: This initial analysis regards the first 40 treatments (out of 100), per-
formed in 26 patients (average 1.5 treatment/patient). The mean duration of the
treatment was 7.5±8 hours (range 6-14 hours) with removal of 1417±433 ml of
fluid (188±31 ml/hour). The treatment was successfully completed in 38 cases
out of 40 (95%). The mean suction flow rate from the vein was 72±22 ml/min,
while the mean re-injection flow rate was 110±20 ml/min. In two cases the treat-
ment was prematurely stopped due to kinking of the cannula (4 hours after the
start) in one case, and to irregular withdrawal flow in the other one. There were
no clinically relevant complications related to the venous access and/or to the an-
ticoagulant therapy with heparin (one case of asymptomatic thrombocytopenia).
Conclusions: The preliminary results of our study seem to confirm the clinical
applicability and efficacy of the CHIARA system in the treatment of CHF, in terms
of adequate fluid removal through a single peripheral venous access.
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P855 | BEDSIDE
The interaction between worsening renal function and persistent
congestion in acute decompensated heart failure

D. Aronson, W. Darawsha, M. Wattad, Z.S. Azzam. Rambam Health Care
Campus, Haifa, Israel

Background: Worsening of renal function (WRF) is common in hospitalized pa-
tients with acute decompensated heart failure (ADHF) and is associated with in-
creased mortality. WRF may occur in the context of successful decongestion or
when congestion has not been satisfactorily alleviated. These 2 clinical scenarios
likely differ with respect to the risk of mortality.
Methods: We studied 566 patients with ADHF with at least 1 sign of conges-
tion at admission. Congestion status was reevaluated at the time of WRF (>0.3
mg/dL increase in serum creatinine) and at discharge in patients without WRF.
Persistent congestion at the time of WRF was defined as >1 sign of congestion
(peripheral edema >+1, third heart sound, pulmonary rales, increased jugular
venous pressure or hepatomegaly). Patients were subdivided into 4 groups ac-
cording to the development or not of WRF and the persistence of congestion. The
study endpoint was all-cause mortality at 2 years.
Results: The figure shows the Kaplan-Meier curves of the 4 groups. Compared
with patients without WRF or congestion (lowest mortality group), the adjusted
hazard ratio for mortality was 1.75 (95% CI 1.20–2.54) in patients with persis-
tent congestion and without WRF, 1.66 (95% CI 1.28–3.14) in patients with WRF
and without congestion and 2.98 (95% CI 2.03–4.42) in patients with WRF and
persistent congestion.

KM curves.

Conclusion: Both WRF and persistent congestion are independent predictors of
mortality in ADHF. Patients who develop WRF while remaining congested have
the worst outcome.

P856 | BEDSIDE
Variations of hemoglobin and of iron metabolism in long-term
survivors of cardiac decompensation for systolic heart failure

M. Kaspar1, F. Hammer1, G. Gelbrich2, S. Stoerk1, G. Gueder1, S. Brenner1,
P.U. Heuschmann3, G. Ertl1, C.A. Angermann1. 1University Hospital Wuerzburg,
Department of Internal Medicine I, Wuerzburg, Germany; 2Institute of Clinical
Epidemiology and Biometry, University of Würzburg, Würzburg, Germany;
3University of Wuerzburg, Institute of Clinical Epidemiology and Center for
Clinical Studies, Wuerzburg, Germany

Purpose: Anemia (A) and iron deficiency (ID) are common in heart failure (HF).
Little is known about spontaneous remission or frequency of new onset of A/ID.
We performed repeat assessment of hemoglobin (Hb) and iron metabolism in
participants of the extended INH Study.
Methods: Patients were eligible, if left ventricular ejection fraction was ≤40%
prior to discharge after hospitalization for decompensated HF and if 6, 12 and 18
month follow-ups (FUP) were performed. Neither treatment with iron or agents
stimulating erythropoiesis, nor transfusion of red blood cells were allowed dur-
ing this period. A was defined as Hb <13/12g/dL in men/women, ID as ferritin
<100ng/ml or ferritin ≥100, but <300ng/ml plus transferrin saturation <20%.
Results: 495 patients qualified for this analysis (median age 67 [58-74] years,
22.2% female, 34% NYHA III/IV). From baseline to FUP 6 (6-12,12-18) A resolved
in 45.3% (27.7%, 38.4%) of anemic patients and ID in 33.8% (22.9%, 24.9%) of
patients with ID at prior assessments. New A developed between baseline and
FUP 6 (6-12, 12-18) in 9.3% (11.0%, 6.8%) and new ID in 28.5% (18.7%, 20.0%)
of patients without A or ID at prior assessment. During the 3 FUP periods,
106/117 episodes of onset/resolution of A, and 180/185 of onset/resolution of ID
occurred. Changes in A/ID were independent of each other (P=0.99). Resolution
of A and ID were independently associated with an increase and the onset of each
with a decrease in total cholesterol [mg/dL]: resolved A +18 (95% CI +7 to +30,
P=0.001), A onset -16 (-23 to -8, P<0.001), resolved ID +9 (+3 to +15, P=0.003),
ID onset -8 (-14 to -2, P=0.009). Resolution of ID was also associated with im-
provement in self-rated health (scale 1-5) by 0.17 points (0.05 to 0.29, P=0.005).

Distribution of A and ID categories

Patients (n=495) Baseline FUP 6 months FUP 12 months FUP 18 months

A−/ID− (%) 44.8 47.7 44.6 46.9
A−/ID+ (%) 33.7 33.3 32.7 33.9
A+/ID− (%) 9.1 6.5 9.9 8.1
A+/ID+ (%) 12.3 12.5 12.7 11.1

Conclusions: Repeat follow-up examinations of long-term survivors after cardiac
decompensation showed that prevalence rates of both A and ID fluctuate over
time and independently of each other, even without therapeutic interventions to
stimulate erythropoiesis or to replace ID.
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P858 | BENCH
Influence of inter lead distance between two left ventricle (LV) leads on
LV dp/dt measurements in CRT? Dual LV CRT ICD study data

W. Kranig, R. Grove, E. Wolff, G. Imnadze, K. Vahlkamp, M. Kowalski, J. Thale.
Schuechtermann-Klinik, Cardiology, Bad Rothenfelde, Germany

Introduction: CRT with two LV leads and two stimulation sites (dualsite pacing
= DSP) with minor distance in between the two sites (multipoint pacing = MPP)
or with great distance (multisite pacing = MSP) can improve CRT response: We
analysed the influence of the distance on LV dp/dt intraoperatively.
Patients and methods: 30 patients (pts) (14 CAD, 16 DCM) were enrolled (11
�, 19 �, age 66,9±10 years), NYHA class III/IV, EF ≤35%, Sinus rhythm, LBBB,
QRS>120ms. Due to anatomy 2 LV leads were implanted in 28 pts postero-lateral
(pl) (or lateral) and antero-lateral (al) (or antero-septal or high lateral), in 19 pts in
MSP, in 9 in MPP configuration.
Both LV leads were connected with Y-adapter (MD 5866-38M or 2872) to the LV
port of the ICD (Protecta CRT-D™ / Medtronic). During operation LV pressure
difference per time (LV dp/dt) was measured by PressureWire® (RADI Medical
System, Sweden) without stimulation (SR>60/min.) or AAI- (SR<60/min.) and
VDD- (SR>60/min.) or DDD-stimulation (SR<60/min.) with AV delays from 60 to
210ms in 30ms steps in three biventricular stimulation configurations: RV+LV al,
RV+LV pl and RV+ dual LV. VV delays (LV 20/40ms before RV) were tested in two
best dp/dt AV delays.
Results: Compared to no pacing the intraoperative dp/dt measurements showed
a mean increase of LV dp/dt in all pts during CRT: Conventinal CRT (28 pts):
RV+LV al by 27,5±18%, RV+LV pl by 31,4±20%. DSP-CRT: RV+LV al+LV pl (28
pts) by 38±27%: MPP (9 pts) by 32±14,7%, MSP (19 pts) by 40±30,6%.
Conclusions: DSP-CRT with 2 LV leads is superior to conventional CRT with a
single LV lead. The configuration with long inter LV lead distance (MSP) is supe-
rior to a short distance (MPP).

P859 | BEDSIDE
Hydration status evaluation by bioimpedance vector analysis has no
independent prognostic value in patients with acute decompensation
of heart failure

A. Klimenko, S. Villevalde, Z. Kobalava. Peoples Friendship University of Russia
(RPFU), Moscow, Russian Federation

Objective: Volume overload is the known main driver for morbidity, mortality
and hospital readmission in patients with acute decompensation of heart failure
(ADHF). Acute kidney injury (AKI) occurs up to 70% in ADHF. Bioimpedance vec-
tor analysis (BIVA) is a non-invasive accurate technique for hydration status (HS)
evaluation. The aim of the study was to evaluate HS in ADHF patients by BIVA
and clinical/ radiographic criteria and to determine the diagnostic and prognostic
value of these methods.
Methods: In 183 patients admitted with ADHF (125 male, 69±9 years (M±SD),
arterial hypertension 87%, ischemic heart disease 56%, myocardial infarction
53%, atrial fibrillation 51%, diabetes mellitus 36%, known chronic kidney dis-
ease 40%, ejection fraction (EF) 44±15%) HS was assessed by BIVA and clini-
cal/ radiographic criteria. AKI was defined using 2012 KDIGO Guidelines. Mann-
Whitney test was performed. P<0.05 was considered statistically significant.
Results: In 78% overhydrated patients clinical evaluation corresponded to BIVA
results (G1), 9% patients were overhydrated only by BIVA (G2). Patients G1 com-
pared with patients G2 had more marked clinically presentation of systemic con-
gestion: ascites (37 vs 0%, p<0.01), Rg-hydrothorax (70 vs 0%, p<0.001), echo-
hydropericardium (20 vs 0%, p<0.05). Patients G1 compared with patients G2
were older (70±9 vs 60±10 years, p<0.01), had higher rate of prior HF hospi-
talizations (81 vs 53%, ×2=7, p<0.01), lower EF (45±15 vs 53±13%, p<0.01),
higher level of NT-proBNP (13171±3655 vs 8945±2301 fmol/ml, p<0.05). There
were no differences between groups in frequency of AKI (41 in G1 vs 53% in G2,
p>0.05), but all AKI in G2 was transient (100 vs 41%, p<0.01). Patients G1 com-
pared with patients G2 had higher rate of HF rehospitalization (54 vs 0%, ×2=17,
p<0.001) and 30-days mortality (9 vs 0%, ×2=10, p<0.01).
Conclusions: In 78% of patients with ADHF and overhydration clini-
cal/radiographic criteria corresponded to BIVA results, 9% patients were over-
hydrated by BIVA only. Patients with overhydration by BIVA only had less evi-
dent systemic congestion; AKI was transient and was not associated with poor
short-term and long-term outcomes. Hydration status evaluation by BIVA has no
independent prognostic value in patients with ADHF.
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Ventricular stimulation for the risk stratification of sudden cardiac
death in non-ischemic dilated cardiomyopathy patients: Old tools
never die; they just fade away

E. Kanoupakis, J. Fanourgiakis, E. Kallergis, H. Mavrakis, S. Maragoudakis,
M. Vernardos, K. Roufas, S. Petousis, P. Vardas. University Hospital of Heraklion,
Cardiology, Heraklion, Greece

Purpose: The identification of patients with non-ischaemic dilated cardiomyopa-
thy (NIDC) who are at high risk for sudden cardiac death (SCD), and could subse-
quently benefit from an implantable cardioverter-defibrillator (ICD) implantation, is
substantial. The role of programmed ventricular stimulation (PVS) in the risk strat-
ification of these patients remains controversial.
Methods: The study population consisted of 187 patients with NIDC who had
NYHA functional class II-III heart failure, a left ventricular ejection fraction (LVEF)
<35%, and were candidates for ICD implantation for primary prevention of SCD.
All patients underwent PVS before the procedure of implantation.
Results: Ventricular tachycardia/ventricular fibrillation was triggered in 39 pa-
tients (group I, 20.8%) versus 148 patients (group II, 79.2%), where ventricular
tachycardia/ventricular fibrillation was not induced. The major end point of the
study was appropriate ICD activation.
Appropriate ICD activation rate was higher in group I compared with group II, ei-
ther as antitachycardia pacing or as shock delivery. Induction of ventricular tachy-
cardia/ventricular fibrillation during PVS was an independent prognostic factor for
future ICD activation.
Conclusion: In contrast to the prevailing view, we conclude that induction of ven-
tricular tachycardia/ventricular fibrillation during PVS in patients with NIDC is as-
sociated with subsequent serious arrhythmic events in this patient population.

P861 | BEDSIDE
Coronary flow reserve is reduced during dobutamine stress for
Takotsubo stress cardiomyopathy

O. Collste1, P. Tornvall1, M. Alam2, M. Frick1. 1Karolinska Institute,
Sodersjukhuset, Department of Cardiology, Stockholm, Sweden;
2Karolinska Institute, Danderyds Sjukhus, Department of Cardiology,
Stockholm, Sweden

Objectives: Takotsubo stress cardiomyopathy (TSC) is an increasingly recog-
nized and diagnosed disease in recent years although the underlying pathophys-
iology is still not known. Our objective was to investigate the effect of dobutamine
stress echocardiography (DSE) and mental stress on non-invasive coronary flow
reserve (CFR) in TSC patients and controls.
Design: This study is a case-control study and a sub-study of the Stockholm
Myocardial Infarction with Normal Coronaries (SMINC) study.
Setting: An elective DSE and mental stress investigation was performed focus-
ing on non-invasive measurements of CFR. Mental stress was performed using
an anger recall interview and mental arithmetics tests. Both investigations were
performed more than 6 months after the acute event.
Subjects: Twenty-two patients with a previous episode of TSC and 22 controls
were recruited from the SMINC study. All TSC patients had a previous normal
cardiovascular magnetic resonance (CMR) investigation.
Results: CFR at low-dose DSE was significantly lower in the TSC group com-
pared to controls, 1.51 and 1.72, respectively (p=0.017). At high-dose DSE CFR
was 1.95 and 2.21 in the TSC group and controls, respectively (p=0.098). Dur-
ing both anger recall interview and mental arithmetics there were no significant
differences between the groups.
Conclusion: In this study we found a significant difference in non-invasive CFR
at low-dose and as a trend at high-dose DSE but not during mental stress.
These findings support the evidence that TSC is at least in part caused by a
catecholamine- or innervation-mediated microvascular dysfunction.

P862 | BEDSIDE
Meta-analysis identifying the source of conflict of differing reports of
CRT patients with narrow QRS heart failure

R. Jabbour, M. Shun-Shin, J.A. Finegold, S.M.A. Sohaib, C. Cook, Z. Whinnett,
C. Manisty, D. Francis. Imperial College Healthcare NHS Trust, imperial, London,
United Kingdom

Background: Biventricular pacing (CRT) shows clear benefits in heart failure with
wide QRS, but results in patients with narrow QRS have been conflicting. In this
meta-analysis we tested the hypothesis that trial design might have influenced
findings.
Method and results: We identified all reports of CRT-P/D therapy in subjects with
narrow QRS. 12 studies (2074 patients) met the inclusion criteria. Studies were
assessed for the presence of bias resistance steps, i.e. a randomized control arm,
and blinded outcome measurement. The effect on each endpoint was quantified
using a standardized z score. The weighted-mean effect size for CRT studies with
no bias resistance features was 0.75 (95% CI 0.45 to 1.05). For those with one
feature, randomization but not blinding, it was 0.84 (95% CI -0.14 to 1.81). For
those with two features (i.e. blinded, randomized controlled trials), it was -0.02
(95% CI -0.10 to 0.06). Study design had a strong effect on results (p=0.0007 for
contrast between the three groups; See Figure).

Figure 1

Conclusions: Only in studies which do not have randomization and full blinding
is CRT found to be effective in patients with narrow-QRS heart failure. When ran-
domization and full blinding are implemented, there appears to be no benefit. This
is driven by study design, not choice of endpoint. This means that either random-
ization or blinding inhibit positive physiological effects or that lack of blinding and
randomisation introduce positive bias unintentionally.

P863 | BEDSIDE
New pretherapeuic diagnostic criteria to predict non-responder to
adaptive servo ventilation in patient with heart failure

T. Kato1, N. Takama2, M. Tamura1, Y. Sugito1, Y. Seta1, K. Kaneko1,
M. Kurabayashi2. 1Public Tomioka General Hospital, Division of Cardiology,
Tomioka, Japan; 2Gunma University School of Medicine, Department of
Cardiovascular Medicine, Maebashi, Japan

Purpose: Adaptive servo-ventilation (ASV) was originally developed as a treat-
ment modality for patients with central sleep apnea (CSA) and complex sleep
apnea syndrome. Recently, it has also been used for heart failure (HF). However,
it is unclear how ASV non-responder could be diagnosed before ASV therapy.
We aim to estimate the new pretherapeuic diagnostic criteria to distinguish ASV
non-responder from ASV responder.
Methods: The study group consisted of 75 HF patients. The diagnostic criteria
for ASV non-responder was categorized according to fatal cardiovascular events
and/or worsening brain natriuretic peptide and/or left ventricular ejection fraction
after using ASV for �4 h/night. We estimate several parameters to diagnose
pretherapeutic factors using several polysomnographic parameters including inte-
grated area of desaturation (IAD) index, which is new measurement for assessing

Figure 1
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the severity of sleep apnea, which is obtained by integrating nocturnal desatura-
tion area.
Results: There were no significant differences with regard to polysomnographic
parameters including apnea hypopnea index, central apnea index, obstructive ap-
nea index, hypopnea index, and IAD index. New calculation formula (Hypopnea
index/IAD index) showed significantly difference between both groups {ASV non-
responder, 0.41 (0.08-0.70); ASV responder, 0.72 (0.20-1.61); p=0.036} (Fig. 1).
Conclusions: Hypopnea index/IAD index is important factor to predict efficacy of
ASV therapy in patients with HF.

P864 | BEDSIDE
Comparisons of early response markers as a surrogate of prognosis
after cardiac resynchronization therapy

A. Sugano1, Y. Seo2, A. Atsumi2, M. Yamamoto2, Y. Harimura2, T. Machino2,
R. Kawamura2, T. Ishizu2, Y. Noguchi1, K. Aonuma2. 1Tsukuba Medical Center
Hospital, Department of Cardiology, Tsukuba, Japan; 2University of Tsukuba,
Cardiovascular Division, Faculty of Medicine, Tsukuba, Japan

Background: Early changes in left ventricular (LV) volume and function after car-
diac resynchronization therapy (CRT) has been widely used as a surrogate of
response to CRT. However, it has been unclear which measurements are more
appropriate as a surrogate of prognosis. In addition, despite of the evidence of
less reverse remodeling in ICM, it also has been unclear whether optimal cut-
off values of surrogate markers for predicting prognosis are equivalent between
ischemic cardiomyopathy (ICM) and non-ICM.
Objectives:We sought to identify appropriate surrogate markers of outcome after
CRT and also clarify appropriate cut-off values of reverse remodeling in patients
with ICM and non-ICM.
Methods: From the prospective multicenter cohort studies in our country, 392
patients were enrolled. The primary endpoint was defined as the composite of
cardiac death and unplanned heart failure hospitalizations. We compared the abil-
ity of changes in LV end-diastolic volume (�EDV), end-systolic volume (�ESV),
ejection fraction (�EF), stroke volume (�SV) and brain natriuretic peptide level
(�BNP) at 6 months after CRT to predict the endpoint.
Results: Followed-up period are 437±232 days. In entire cohort, �ESV had bet-
ter predictive accuracy; area under curve (AUC) of receiver operating character-
istic (ROC) analysis was 0.75 in �ESV, 0.71 in �EDV, 0.71 in �BNP, 0.67 in
�EF, and 0.64 in �SV. Based on the ROC analysis, the optimal cut-off point of
�ESV was 14.7%, and patients with �ESV�15% had significantly lower rate of
the endpoint (22.1% vs 54.3%, log-rank x2=22.1, p<0.0001). In log-rank tests,
significant differences were not observed between non-ICM and ICM. In non-ICM
group, �ESV15% was the optimal cut-off point to predict primary endpoint (AUC
0.74, sensitivity 70%, specificity 69%). However, in ICM group, �ESV=9% was
identified as the optimal cut-off value (AUC 0.75, sensitivity 67%, specificity 77%)
but not �ESV=15% (sensitivity 67%, specificity 66%). In log-rank test in ICM
group, �ESV�9% showed significantly lower prevalence of endpoint (22.7% vs.
60%, p<0.0001).
Conclusion: �ESV�15%, which has been the most popular surrogate, was con-
firmed as a better predictor of prognosis after CRT. However, in patients with ICM,
lower remodeling level after CRT may be a clinically optimal surrogate for predict-
ing prognosis compared with non-ICM.

P865 | BEDSIDE
Chagas cardiomyopathy patients with pacemaker: predictors of left
ventricular remodeling

G. Peixoto1, R.O. Madia2, S.F. Siqueira1, M.M. Lensi1, R.A. Teixeira1,
S.A.D. Nishioka1, A.A.A. Pedrosa1, M.G.M. Saccab1, R. Costa1, M. Martinelli1

on behalf of Pacinchagas study. 1Heart Institute (InCor) - University of Sao Paulo
Faculty of Medicine (FMUSP), 2University of Sao Paulo, Sao Paulo, Brazil

Purpose: Chagas’ cardiomyopathy is often associated with permanent pacing
due to bradycardia.The aim of this study is to identify predictors of left ventricular
(LV) remodeling (LVR) after pacemaker (PM) implantation.
Methods: This study consists of a dynamic cohort including retrospective and
prospective follow-up data of136 patients withpositive serology for Chagas’ dis-
ease, left ventricular ejection fraction (LVEF) ≥55% at PM implantation (ini-
tial echocardiogram between 6 months before or after implantation) and a final
echocardiogram assessment done at least 12 months after the initial. Patients
with associated cardiomyopathies were excluded. LVR was defined as a reduc-
tion in the LVEF to 35% or less.
Results: The median time between echocardiographic evaluations was 9.28
years (ranging from 1.1 to 25.5). LVR was observed in fifteen patients (11.0%).
Univariate analysis identified ten variables associated with LVR: male gender,
paced QRS duration, echocardiogram parameters at the initial assessment (LVEF,
LV end-diastolic and end-systolicdiameter, LV end-systolic volume and LV end-
systolic volume index), cumulative burden of atrial and ventricularpacing and time
between echocardiographic evaluations.The Cox regression model identified the
following independent variables of LVR: male gender (Hazard Ratio [HR]4.376;
95%Confidence Interval [CI] 1.283-14.924;P=0.018) and initial LVEF (HR 0.909;
95%CI 0.830-0.995;P=0.039). A LVEF cutoff value of 65% yielded a sensitiv-
ity, specificity, positive predictive value and negative predictive value of 66.7%,
66.9%, 19.9% and 94.2% respectively.

Conclusions: Patients with Chagas’ cardiomyopathy and normal LVEF at the
time of PM implantation, in a long-term follow-up, presented a low annual rate
of LVR (0.84%). Despite the association between LVR with paced QRS duration
and cumulative burden of atrial and ventricular pacing, only male gender and
initial LVEF were predictors of LVR.

P866 | BEDSIDE
Difference in clinical outcome after recanalization for infrainguinal
artery disease in critical limb ischemia patients with and without
chronic heart failure

Y. Kobayashi, Y. Soga. Kokura Memorial Hospital, Kitakyushu, Japan

Background: The clinical outcome of recanalization in clitical limb ischemia (CLI)
patients with chronic heart failure (CHF) compared to without CHF remains un-
clear.
Purpose: The aim of this study is to examine differences in clinical outcome after
recanalization for infrainguinal artery disease in CLI patients with and without
CHF.
Methods and results: From January 2004 to December 2009, a retrospec-
tive analysis was conducted of data from a multicenter study. 460 CLI patients
(460 limbs, 66.6% men,116 patients with CHF,71.6±10.2 years old) with CLI un-
derwent EVT (223 patients) or surgical reconstruction (233 patients) for de novo
infrainguinal lesions. The main endpoints of this study were amputation-free sur-
vival (AFS), overall survival, freedom from major adverse cardiovascular events
(MACE; all-cause death, myocardial infarction and stroke) and freedom from ma-
jor adverse limb events (MALE; includes any repeat revascularization and major
amputation). Mean follow-up was 28±21 months.
The AFS, overall survival, freedom from MACE and freedom from MALE rate at
4 years were significantly lower in the CHF group (34.7% vs 58.2% P<0.0001;
41.6% vs 67.7% P<0.0001; 36.4% vs 60.2%, P<0.0001; 50.4% vs 60.8%,
P=0.01). After correcting all end points with baseline variables, CHF was effective
for worsening overall survival (hazard ratio [HR], 1.80; 95% confidential interval
[CI]. 1.26-2.57; adjusted P=0.001) and freedom from MACE (hazard ratio [HR],
1.67 95% confidential interval [CI]. 1.19-2.32; adjusted P=0.002). The others were
no significant differences between the groups.

Kaplan-Meier curve for overall survival.

Conclusions: CHF may worsen overall survival and freedom from MACE after
recanalization for infrainguinal artery disease in critical limb ischemia patients.
CHF may be a risk factor for patients with critical limb ischemia.

P867 | BEDSIDE
Impact of percutaneous coronary intervention on 12-month chronic
total occlusion outcomes in patients with new onset heart failure

S.W. Rha, B.G. Choi, S.Y. Choi, H. Li, C.U. Choi, J.W. Kim, E.J. Kim, C.G. Park,
H.S. Seo, D.J. Oh. Korea University Guro Hospital, Seoul, Korea, Republic of

Background: Heart failure is known to be associated with increased adverse clin-
ical outcomes in coronary artery diseases. The impact of percutaneous coronary
intervention (PCI) for chronic total occlusion (CTO) in patients (pts) with new on-
set heart failure is not clear. We compared the 12-month clinical outcomes of pts
treated by PCI with optimal medical therapy (OMT) for CTO lesions in pts with
new onset heart failure.
Methods: A total of 458 consecutive CTO pts newly diagnosed with heart failure
or showing symptoms of heart failure (NYHA ≥class 2 or CCS ≥class 2) were
divided into 2 groups; one group underwent PCI (PCI group; n=246) and the other
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group was treated with OMT (OMT group; n=212). Major clinical outcomes were
compared between the two groups up to 12 months.
Results: At baseline, the OMT group had a higher prevalence of elderly, cere-
brovascular accidents, de novo lesion, left main disease, multivessel disease,
multivessel CTO, RCA-CTO, and abundant collaterals (≥grade 2), whereas the
PCI group had a higher prevalence of male gender, prior MI, prior PTCA and
LAD-CTO lesions. Clinical outcomes at 12 months were similar between the 2
groups except lower mortality in the PCI group (Table). After baseline adjustment
by multivariate analysis, however, there was no difference between the 2 groups.
Conclusions: In our study, mechanical revascularization by PCI for CTO lesions
in pts with new onset heart failure as compared with OMT seems to have no
benefit in reducing 12-month mortality. Long-term follow up with a larger study
population will be necessary for further determination.

P868 | BEDSIDE
Lower average intrathoracic impedance in ICD and CRT-D patients is
associated with higher mortality

V. Sharma, J.W. Johnson, E. Warman. Medtronic Inc., Cardiac Rhythm Disease
Management, Research, Minneapolis, United States of America

Purpose: Several ICD and CRT-D devices measure intrathoracic impedance (Z)
across RV-coil to can vector. Fluid index derived as cumulative sum of difference
between raw and expected Z has utility in predicting HF events and long term
mortality. However, the prognostic value of Z alone has not been well studied. We
show that average long-term Z can be used to stratify patients (pts) at varying risk
of mortality.
Methods: We analyzed data from 146,238 ICD and CRT-D pts implanted over ∼8
years duration. The dataset contained pt age, sex, and date of death. Excluding
first 9 months (mos), average follow-up (FU) was 29±19 mos. 85% pts were alive
at the time of last device transmission. Average intrathoracic Z for a pt was com-
puted using Z from 6 to 9 mos post implant. First 6-mos Z was excluded because
of its tendency to increase with device pocket maturation. The average 3-mo Z
was divided into tertiles (Z1: 27–65 �, Z2: 66–72 �, Z3: 73–170 �) and relation-
ship between Z and mortality studied using Cox-regression method. Analysis was
repeated by adjusting for age, sex and device type.
Results: Lower average 3-mo Z was associated with higher mortality. After a
mean follow-up of 26±18 mos, 82% of pts in Z1 were alive. The percentage of
pts alive in Z2 and Z3 were 86% (FU: 29±19 mos) and 87% (FU: 32±20 mos),
respectively. Pts in Z1 were at a higher mortality risk compared to those in Z2
and Z3 (Z1 vs. Z2 HR, 95% CI: 1.54 [1.50-1.60], Z1 vs. Z3: 1.83 [1.77-1.89], both
p<0.001). After adjusting for age, gender, and device type, the corresponding
HRs and 95% CIs were 1.38 [1.33-1.42] and 1.39 [1.34, 1.44] (both p<0.001).

Conclusion: Lower intrathoracic Z pts are at higher mortality risk vs. higher Z pts.
Long-term average intrathoracic Z may be useful in stratifying HF pts at mortality
risk.

P869 | BEDSIDE
Modulation of the inflammatory response and apoptosis by cardiac
resynchronization in heart failure

M.A. Nogueira1, A. Abreu1, T. Pinheiro2, C. Ramos2, P.S. Cunha1, M. Oliveira1,
J. Feliciano1, R. Soares1, M. Mota-Carmo1, R. Cruz-Ferreira1. 1Hospital Santa
Marta, Department of Cardiology, Lisbon, Portugal; 2Technical Superior Institute,
Lisbon, Portugal

Purpose: Cardiac inflammation and apoptosis are important pathomechanisms
in the progression of Chronic Heart Failure (CHF). Cardiac Resynchronization
Therapy (CRT) is aimed to ameliorate functional capacity and induce reverse re-
modelling, but its effects on the inflammatory process and apoptosis are not well
documented. We intended to evaluate the inflammatory response and apoptosis
modification in CHF patients after CRT.
Methods: We assessed a cohort of 82 CHF patients (P) consecutively implanting
CRT, 67% of which were male, with mean age 68±10 (34-87) years old. 22%
of P had ischemic cardiomyopathy and 78% nonischemic cardiomyopathy. 42%
of P were in class III and 58% in class II (NYHA), with left ventricular ejection

fraction (LVEF) <35%, under optimal pharmacological treatment. Both ischemic
and nonischemic P had comparable clinical and demographic characteristics.
Blood samples were collected immediately before and at 2 and 6 months after
CRT, in order to evaluate the serum levels of Tumor Necrosis Factor-alpha (TNF-
a) and soluble Fas Ligand (sFasL).
Results: There was a statistically significant reduction in TNF-a levels from base-
line (4.3±1.3 pg/mL) to 2 months (1.5±1.9 pg/mL) and to 6 months post-CRT
(2.4±1.7 pg/mL), with p=0.019 and p=0.0001, respectively.
There was also a statistically significant variation in sFasL levels from baseline
(57.3±25.2 pg/mL) to 2 months (62.6±32.1 pg/mL) and to 6 months post-CRT
(60.6±17.3 pg/mL), with p=0.0001.
Both groups (ischemic and nonischemic) had similar results.
Conclusions: In this cohort of chronic heart failure patients, there is a significant
improvement in inflammatory status and apoptosis after CRT, independently of
the ischemic or nonischemic etiology of the cardiomyopathy. Further studies will
be needed to correlate these findings with long-term follow-up regarding clinical
outcomes.

ASSESSING VENTRICULAR FUNCTION

P871 | BEDSIDE
The ratio of the bilateral-filling pressure is superior to the right atrial
pressure alone for predicting right ventricular dysfunction in patients
with post-capillary pulmonary hypertension

D. Nagatomo, M. Sakuma, N. Kotooka, Y. Hikichi, J. Oyama, K. Node. Saga
University, department of cardiology, Saga, Japan

Purpose: The right ventricular (RV) filling pressure (i.e. the right atrium pressure
(RAP)) correlates with the left ventricular filling pressure (i.e. pulmonary capillary
wedge pressure (PCWP)) in cases with left heart failure (HF). Furthermore, the
ratio of the bilateral filling pressure (RAP/PCWP) is subject to the influence of
the right ventricular function. The aim of this study was to elucidate the clinical
significance of using the RAP/PCWP compared to the RAP alone to predict right
ventricular dysfunction.
Methods: There were 542 patients who underwent right heart catheterization in
our hospital from January 2009 to July 2013. We investigated 119 patients who
had post-capillary pulmonary hypertension (PH).
Results: The RAP showed a significantly (p<0.01) higher correlation than did the
RAP/PCWP with the following parameters: dose of loop diuretic (r=0.40, 0.37), to-
tal bilirubin (r=0.35, 0.27) and diameter of the inferior vena cava (r=0.50, 0.39).
However, the RAP/PCWP provided a better prediction of RV dysfunction, as de-
fined by the RV stroke work index, than did the RAP alone (r=-0.38, -0.31). Al-
though this superiority of the RAP/PCWP compared to the RAP alone was in-
creased in the subgroup of patients with an ejection fraction (EF) >40% (r=-0.50,
-0.32), this superiority disappeared in those with an EF <40% (r=-0.35, -0.37).
Neither the RAP/PCWP nor the RAP alone correlated with the renal function,
brain natriuretic peptide level, PCWP, degree of mitral regurgitation, cardiac out-
put or the prognosis.

Correlation (RVSWI-RAP, RVSWI-RAP/PCWP).

Conclusions: These data suggest that, in cases with post-capillary PH, the RAP
alone can reflect the pathophysiology of right heart failure, but the RAP/PCWP
has an advantage over the RAP alone for predicting RV dysfunction, especially in
the patients of the HF with preserved EF.

P872 | BEDSIDE
Echocardiographic and cardiopulmonary phenotypes related to the
severity of functional mitral regurgitation during maximal exercise
testing in heart failure

G. Generati, F. Bandera, M. Pellegrino, V. Donghi, E. Alfonzetti, V. Labate,
M. Guazzi. IRCCS, Policlinico San Donato, Heart Failure Unit, San Donato
Milanese, Italy

Background: In heart failure (HF) patients the severity of mitral regurgitation
(MR) at rest has a well established prognostic value and its increase during ex-
ercise further adds to an increased risk. Our goal was to define the relationship
between the degree of exercise MR severity with cardiopulmonary and echocar-
diographic related phenotypes in a cohort of HF patients.
Methods: 71 HF reduced ejection fraction patients (mean age 67±11; male 72%;
ischemic etiology 61%; NYHA class I, II, III and IV 13%, 36%, 39% and 12%,
mean ejection fraction 33±9%) underwent cardiopulmonary exercise test (CPET)
on tiltable cycle-ergometer combined with echocardiography at rest and during
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exercise. The population was divided into two groups according to the degree
of functional peak MR: no to mild/moderate MR (no MR, MR1+ and MR2+) vs
moderate/severe MR (MR3+ and MR4+).
Results: A good correlation (ρ coefficient= 0.49) was found between the degree
of dynamic MR and PASP at peak exercise. Despite similar echocardiographic
profile at rest patients with significant peak MR (MR≥3+) had worse exercise
performance (lower peak VO2, O2 pulse and workload) and impaired ventilatory
efficiency (higher VE/VCO2 slope).

Peak exercise variables No MR MR 1+ MR 2+ MR 3+ MR 4+ P coeff.
(n=11) (n=19) (n=7) (n=15) (n=19) Anova

Pulmonary artery systolic pressure
(PASP), mmHg 44±7 55±23 57±10 62±17 71±16 0.005

Cardiac output, l/min 7.4±2 6.1±3 0.015
Cardiac power output, Watt 1.75±0.6 1.3±0.7 0.018
Oxygen consumption (VO2), ml/kg/min 13.8±3.4 11.6±3 0.036
O2 pulse, ml/beat 9.6±2.2 8±2.8 0.008
Workload, Watt 70±23 54±19 0.002
VE/VCO2, slope 33±9 37±8 0.07

Conclusions: In HF patients the severity of exercise-induced MR is associated
with the most unfavorable performance and pulmonary hemodynamic response.
A combined approach with CPET and echocardiographic assessment can help to
early unmask and target functional MR and its related unfavorable phenotypes.

P873 | BENCH
Evaluation of atrial-ventricular matching by left atrial ejection force
divided by the square of left ventricular filling pressure in healthy
volunteers

L. Zhong, F.Q. Huang, L.K. Tan, Z.P. Ding, R.S. Tan. National Heart Centre
Singapore (NHCS), Singapore, Singapore

Background: Left atrial ejection force (LAEJF) reflects LA contractile state, but
it is dependent on age. Atrial-ventricular matching (AVM), the ratio of LAEJF and
left ventricular filling pressure (i.e., E/E’), provides a framework for analyzing the
interaction between LA mechanical function and afterload. In the optimal con-
dition, LA ejection force and afterload are coupled to maximize the amount of
energy transferred from the source to the load. The present study, we aimed to
propose and validate an AVM index by left atrial ejection force divided by (E/E’)2

that is little altered by age.
Methods: 137 normal healthy subjects (mean age 46±13 years, ranges 22 to 83
years; male/female: 58/79) were prospectively recruited and underwent standard
and tissue-Doppler echocardiography. The LAEJF was calculated as 1/3×mitral
annulus area × (blood density) × (peak velocity of A wave)2 according to New-
ton’s law of motion and hydrodynamics; wherein A is the peak Doppler-derived
blood velocity with the sample volume placed at the mitral annulus level at atrial
systole. AVM index was defined as the ratio between LAEJF and the square of
(E/E’).
Results: ANOVA analysis revealed that the LAEJF and septal E/E’ increased sig-
nificantly with age. This age dependence was reduced by dividing LAEJF by E/E’
but was eliminated when LAEJF divided by (E/E’)2 (see table). Linear regres-
sion analysis revealed no correlation between AVM index and age. The results
remained unchanged when analyses were performed adjusting for sex.

Table 1. Correlations between left atrial ejection force (LAEJF) and E/E’ against age in healthy
volunteers

Total (n=137) Male (n=58) Female (n=79)

LAEJF (kdynes) 0.446** 0.386** 0.505**
Septal E/E’ 0.337** 0.272* 0.397**
LAEJF/(E/E’) (kdynes) 0.231** 0.160 0.330**
LAEJF/(E/E’)2 (kdynes) −0.034 −0.107 0.094

*P<0.05; **P<0.01.

Conclusion: Left atrial ejection force divided by (E/E’)2 provides a measure of
atrial ventricular matching that is not influenced by age and has potential for non-
invasive clinical use.

P874 | BEDSIDE
A simulation study for estimating myocardial fiber strain from the wall
kinetics measured by speckle tracking echocardiography in patients
with hypertension and those with hypertrophic cardiomyopathy

S. Yamada1, Y. Abe2, K. Okada3, H. Nishino4, M. Nakabachi4, D. Murai1,
T. Hayashi1, S. Yokoyama4, T. Mikami3, H. Tsutsui1. 1Hokkaido University
Graduate School of Medicine, Department of Cardiovascular Medicine, Sapporo,
Japan; 2Toshiba Medical Systems, Otawara, Japan; 3Hokkaido University,
Faculty of Health Sciences, Sapporo, Japan; 4Hokkaido University Hospital,
Division of Laboratory and Transfusion Medicine, Sapporo, Japan

Background: The contraction of left ventricular (LV) myocyte contributes to lon-
gitudinal and circumferential myocardial shortening, and radial myocardial thick-
ening both by myocardial fiber shortening and by the secondary induction of
changes in myocardial fiber and sheet orientation. A simulation study for estimat-
ing myocardial fiber strain (FS) using speckle tracking echocardiography (STE)
was conducted.

Methods and results: The hollow cylindrical midventricular segment with fiber
angle changing gradually from 60° inside to -60° outside was assumed. Layer-
specific FSs at the innermost, mid-, and outermost layer were arbitrarily decided,
and measured values of longitudinal strains (LSs) by using STE were entered
into the simulated calculation. The required amount of myocardial sheet shear to
supply the gap between the FS and LS was calculated, and theoretical values
of circumferential strains (CSs) and radial strains (RSs) were computed. When
entering -22% as FS in 3 myocardial layers, theoretical values of CSs and RSs
were consistent with the observed values in 51 normal control subjects. Similarly,
FS was estimated to be -22%, -22.5%, and -22% at the inner, mid-, and outer
layer, respectively, in 41 hypertensive patients with LV hypertrophy and preserved
ejection fraction (HHD). In contrast, in 43 patients with hypertrophic cardiomyopa-
thy (HCM), FS was estimated to be -20%, -20% and -19% at the inner, mid-, and
outer layer, respectively.
Conclusion: The results of the present study indicated for the first time that the
estimated FS from the wall kinetics measured by STE was preserved normal in
HHD but impaired in HCM. This technique might provide unique information re-
garding active myocardial fiber shortening and give important insight into patho-
physiology of myocardial diseases.

P875 | BEDSIDE
Prognostic value of global longitudinal systolic strain in patients with
anterior myocardial infarction

S.Y. Jang, D.H. Yang, J.H. Kim, S.H. Park, M.H. Bae, J.H. Lee, H.S. Park, Y. Cho,
S.C. Chae. Kyungpook National University Hospital, Daegu, Korea, Republic of

Introduction: Left ventricular ejection fraction (LVEF) is a potent prognostic pa-
rameter in acute myocardial infarction patients. However, global longitudinal sys-
tolic strain (GLS) from 2D speckle-tracking echocardiograpy is a potent novel
method to estimate the left ventricular function. This study was aimed to eval-
uate the value of GLS as a predictor for 1 year all-cause mortality in patients with
anterior myocardial infarction (MI).
Method: Among the 546 first-STEMI patients, who underwent primary percuta-
neous coronary intervention (PCI), From November 2007 to December 2011, 216
patients (mean age 60.5±12.4, 171 male) with anterior myocardial infarction were
enrolled.
Results: Mean LVEF of the patients was 46.1±10.1% and mean GLS was -
12.0±3.9%. Receiver operating curve of GLS for 1 year mortality demonstrated
that GLS showed excellent prediction for 1 year mortality in anterior MI patients
(area under curve [AUC] 0.84, 95% confidence interval [95CI] 0.771 - 0.915).
Cutoff value of GLS for mortality prediction was -11.7% (sensitivity 94%, speci-
ficity 58%). A Group with high GLS (n=100) showed significantly poor prognosis
than low GLS (n=116) group in Kaplan-Meier survival analysis (mortality 16% vs.
0.9%, log rank p<0.001, Fig. 1). Compared with LVEF, GLS showed better pre-
diction for mortality, but not significant (AUC 0.84 vs. 0.79, p=0.31). Univariable
analysis showed that age, gender, killip class, symptom-to-balloon time, systolic
blood pressure, estimated GFR, post PCI TIMI flow and GLS were predictors for
1 year mortality. In multivariable anaylsis, GLS was an independent predictor for
mortality in anterior MI patients (hazard ratio 1.205, 95CI 1.031-1.408, p=0.019)

Figure 1

Conclusion: GLS can be a major predictor in patients with anterior myocardial
infarction.

P876 | BEDSIDE
Attenuation of stress-based contractility index in heart failure: novel
role of echocardiography in assessing left ventricular systolic function

L. Zhong1, F.Q. Huang1, T.T. Le1, R.S. Tan2. 1National Heart Centre Singapore
(NHCS), Singapore, Singapore; 2Duke-NUS Graduate Medical School Singapore
- National Heart Centre Singapore, Singapore, Singapore

Background and aims: We have developed a novel stress-based contractility
index of left ventricle (LV) and demonstrated its prognostic value in hospitalized
heart failure patients. We aimed to examine its utility in the evaluation of LV sys-
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tolic function in heart failure and normal ejection fraction (HFNEF) and reduced
ejection fraction (HFREF).
Methods: 115 heart failure (HF) patients based on clinical diagnosis and 43 age
and sex-match normal controls were prospectively recruited. All subjects under-
went noninvasive echocardiography. All HF patients underwent blood sample col-
lection for NTproBNP at the time of presentation of HF in the wards or emergency
department prior to staring anti-failure treatment. Stress-based contractility index
dσ*/dtmax was calculated using the formula 1.5×Vpeak×A/Vm, where Vpeak is
LV outflow tract (LVOT) velocity; A, LVOT area from 2D-echo LVOT diameter; Vm,
LV myocardial volume.
Results: We found that 24% of HF patients had normal left ventricular ejection
fraction (EF) (eg, EF≥50%). dσ*/dtmax was 5.28±1.79 1/s in control subjects;
reduced in HFNEF, 2.81±0.95 1/s, and HF with reduced EF (HFREF), 1.55±0.59
1/s (ANOVA P<0.001). In comparison with normal subjects, dσ*/dtmax was found
to be the significant indicator to differentiate HFNEF and HFREF. The area under
the curve of the receiver operating characteristics (ROC) in detecting HFNEF
compared with normal controls (dσ*/dtmax <3.69 1/s) was 0.932 (P<0.0001)
(sensitivity=0.88 and specificity = 0.88), and in detecting HFREF compared with
HFNEF (dσ*/dtmax <1.87 1/s) was 0.87 (P<0.0001) (sensitivity=0.81 and speci-
ficity=0.75).
Conclusion: This prospective study confirms that dσ*/dtmax derived from non-
invasive echocardiography is a powerful independent indicator in patients with
HFNEF. Using readily available transthoracic echo, dσ*/dtmax may be a useful
adjunct in heart failure diagnosis and management.

P877 | BEDSIDE
Short duration of symptoms at presentation is associated with left
ventricular recovery in dilated cardiomyopathy: results from a
prospective cohort study

K. Broch1, K. Murbraech2, A.K. Andreassen2, S. Aakhus2, L. Gullestad2.
1University of Oslo, Rikshospitalet University Hospital, Dept. of Cardiology, Oslo,
Norway; 2Oslo University Hospital, Dept. of Cardiology, Oslo, Norway

Purpose: Outcome data in dilated cardiomyopathy (DCM) stem from research
performed prior to the widespread use of inhibitors of the renin-angiotensin-
aldosterone axis, beta blockers, cardiac resynchronization therapy (CRT) and left
ventricular (LV) assist devices (LVAD). We report prospective outcome data from
a cohort of patients with DCM treated according to current guidelines.
Methods: We included 102 patients with idiopathic DCM and LV ejection fraction
(LVEF) <40%. Baseline (BL) work-up included echocardiography, measurement
of peak oxygen consumption (peak VO2) and right-sided heart catheterisation.
Follow-up (FU) was performed after 12 months. Predictors of the absolute change
in LVEF (delta EF) were analysed by regression analysis.
Results: At FU, two patients were transplanted and one was on an LVAD. Four
patients did not show. In the others, LVEF had increased by 13±13 percentage
points (p<0.001). BL data and predictors of delta EF are presented in the Table.
LV function improved more in patients with severely reduced LVEF at BL. Pa-
rameters associated with LVEF, such as LV filling pressure and biomarkers, were
likewise univariate predictors of delta EF, but not in multivariate analysis. Apart
from LVEF, only symptom duration at BL was independently associated with delta
EF.

Predictors of delta EF

Variable Baseline value Univariate r p-value Multivariate β p-value

Age (years) 51±14 −0.18 0.08 0.03 0.77
Gender (%M/F) 73/27 0.06 0.70 0.02 0.77
Body mass index 28±5 −0.14 0.18 −0.10 0.27
Systolic blood pressure 116±20 −0.11 0.27 0.11 0.27
Heart rate 75±16 0.34 0.001 0.13 0.21
Duration of symptoms (days) 208 (93–477) −0.45 <0.001 −0.45 <0.001
LVEF (%) 26±10 −0.56 <0.001 −0.57 <0.001
Peak VO2 (% of expected value) 69±22 −0.20 0.06 0.05 0.65
Pulmonary capillary wedge

pressure (mmHg) 15±8 0.23 0.03 −0.12 0.25
NT-proBNP (pg/ml) 1332 (584–2901) 0.30 0.003 0.02 0.88

Conclusion: Most patients with DCM experience a substantial increase in LVEF
over 12 months. Patients with a severely reduced LVEF at presentation have a
greater potential for LV recovery. A short duration of symptoms is an independent
predictor of improvement in LVEF.

P878 | BEDSIDE
Assessment of left ventricular function by strain echocardiography in
healthy first degree relatives of non-familial idiopathic dilated
cardiomyopathy patients

C. Gurgun, M.S. Okten, E. Simsek. Ege University, Cardiology, Izmir, Turkey

Purpose: It has been shown that cardiac deformation parameters detected by
strain echocardiography may be impaired in some cardiac diseases although left
ventricular ejection fraction (LVEF) and chamber diameters are in normal limits.
The aim of this study is to evaluate subclinical myocardial dysfunction with strain
imaging in first-degree relatives of patients with non-familial idiopathic dilated car-
diomyopathy (IDC).

Methods: Forty-one first-degree relatives of 19 patients with non-familial IDC
were recruited in the study. The LV deformation parameters were compared with
the age, sex and body surface area healthy control group (n=86) in terms of de-
formation prospectively.
Results: There were statistically significant reductions in EF (62.3±6.8 vs
65.65±6.3%, p=0.002), global longitudinal strain (-17.9±2.32 vs -19.21±2.16%,
p: 0.002), strain rate (0.97±0.14 vs 1.03±0.14, p=0.04), radial strain (34.9±8.2%
vs 42.79±11.91%, p<0.001) and circumferential strain (-16±3.2% vs -
18.29±3.39%, p<0.001) in the study population when compared with the control
group. Results of all parameters are shown in Table 1.

Table 1

Parameters Patient group (n=41) Control group (n=86) p value

Age (years) 37.8±9.4 34.48±10.96 0.06
Sex (n) (F/M) 19/22 38/48 0.71
BSA (m2) 1.85±0.24 1.81±0.19 0.28
LVEDd (cm) 4.78±0.5 4.60±0.43 0.04
LVEF (%) 62.3±6.8 65.65±6.3 0.002
E/A 1.2±0.28 1.51±0.51 <0.001
GLS (%−) 17.9±2.32 19.21±2.16 0.002
GLSr (s-1) 0.97±0.14 1.03±0.14 0.04
GCS (%− 16±3.2 18.29±3.39 <0.001
GCSr (s-1) 1.1±0.29 1.2±0.25 0.08
GRS (%+) 34.9±8.2 42.79±11.91 <0.001
GRSr (s-1) 1.71±0.4 1.75±0.29 0.68
Torsion 10.4±5.5 12.42±5.78 0.07

Conclusions: Left ventricular deformation parameters are impaired in first-
degree relatives of patients with IDC. Strain imaging can be used for early de-
tection of subjects who are at risk for development of IDC.

P879 | BENCH
Novel technique to monitor cardiac output by measuring pulmonary
electrical impedance, potentially applicable to patients with a cardiac
resynchronization/defibrillation device

K. Uemura, M. Inagaki, M. Sugimachi. National Cerebral and Cardiovascular
Center Research Institute, Suita, Japan

Purpose: In heart failure (HF) patients implanted with a cardiac resynchroniza-
tion/defibrillation device, a device-based algorithm that detects cardiac deteriora-
tion may improve the outpatient management of HF. Although several algorithms
have been developed to detect pulmonary congestion, there have been no device-
based algorithms to detect reduction in cardiac output (CO). We have developed
a novel technique to monitor CO, which can be implemented into those devices.
Methods: Our technique estimates CO from pulsatile changes in electrical
impedance measured between can electrode (generator) implanted in left tho-
rax subcutaneously and coronary vein electrode (Fig. 1A). The generator and
the coronary sinus lead were integrated into an implantable telemetry system for
experiments. In canine models of acute HF (n=6) induced by coronary emboliza-
tion and chronic HF (n=3) induced by rapid right ventricular pacing, we examined
whether CO estimated by our technique (COest) reliably tracked CO measured
by thermodilution pulmonary artery catheter (COref).
Results: In one representative chronic HF dog, COest accurately tracked COref
during induction of HF by ventricular pacing and during recovery after pacing
was stopped over a long period of time (Fig. 1B). Regression analysis of pooled
data (9 dogs) indicated that serial changes in COest and those in COref were
significantly correlated with reasonable accuracy (Fig. 1C). Reduction in COest
predicted reduction in COref with 86% sensitivity and 100% specificity.

Figure 1

Conclusion: Highly sensitive and specific detection of CO reduction by our tech-
nique may help the outpatient management of HF.
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Purpose: Modern imaging technology has resulted in an improved detection of

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/35/suppl_1/1/541954 by guest on 10 April 2024



172 Assessing ventricular function

left ventricle non-compaction cardiomyopathy (LVNC). Hypertrophic cardiomy-
opathy (HCM) shares several morphological features with LVNC. However, prog-
nosis and treatment strategy in LVNC is very different from HCM. We aimed to
evaluate if regional LV myocardial function in these diseases may help discrimi-
nation between LVNC and HCM.
Methods: We studied 15 patients with LVNC (age 50±15), 25 patients with HCM
(age 44±15) and 25 healthy controls (age 40±13), diagnosed according to cur-
rent guidelines. Global longitudinal strain (GLS) by echocardiography was calcu-
lated from a 16 LV segments model with speckle tracking technique. LV basal (6
segments) and apical (4 segments) longitudinal strains were averaged.
Results: Patients with LVNC and HCM had reduced LV function compared
to healthy by EF (37±12% vs. 55±5% vs. 61±5%, p<0.001) and by GLS (-
11.5±10% vs. -16.3±3.1% vs.-21.2±1.8, p<0.001). LVNC had reduced function
compared with HCM (EF: p<0.001 and GLS, p=0.04). LV apical strain was worse
in LVNC compared to HCM (-15.3±6.7% vs.-18.9±4.4%, p=0.04), while LV basal
strain did not differ (-13.9±5.7% vs.-14.5±3.9%, p=0.69). Function increased
from base to apex in HCM (-14.5±3.8 vs. -18.9±4.4%, p<0.001) and in healthy
controls (-20.2±1.6% vs.-21.6±2.7%, p=0.008), as opposed to a more homoge-

neously decreased function in LVNC (-13.9±5.7%, vs.-15.3±6.7%, p=0.34) (Fig-
ure).
Conclusion: This study demonstrated a basal to apical gradient with relatively
preserved apical function in HCM, while function was homogenously reduced in
LVNC. These characteristics may help to discriminate between these two car-
diomyopathies. D
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