
Saturday 29 August 2015

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



2 Low-density lipoprotein cholesterol: how low and how to lower?

LOW-DENSITY LIPOPROTEIN CHOLESTEROL: HOW
LOW AND HOW TO LOWER?

68 | BEDSIDE
Safety and efficacy of long-term very low achieved LDL-C in the
IMPROVE IT trial

R.P. Giugliano1, S.D. Wiviott1, M.A. Blazing2, S.A. Murphy1, J. Zhou1,
J.A. White2, T.A. Musliner3, A.J. Tershakovec3, C.P. Cannon1, E. Braunwald1

on behalf of IMPROVE IT Investigators. 1Brigham and Women’s Hospital,
Department of Medicine, Cardiovascular Division, TIMI Study Group, Boston,
MA, United States of America; 2Duke Clinical Research Institute, Durham,
NC, United States of America; 3Merck & Co., Kenilworth, NJ, United States of
America

Background: Intensive therapy with ezetimibe/simvastatin (E/S) in the IMPROVE
IT trial significantly reduced cardiovascular events in 18,144 patients post ACS
compared with simvastatin (S) alone. Questions have been raised regarding the
safety of maintaining very low LDL-C levels over the long-term.
Methods: This post hoc analysis compared baseline, safety and efficacy data
in patients stratified by achieved LDL-C at month 1 in IMPROVE IT during the 6
years of average follow-up.
Results: Of 15,195 patients without an event prior to month 1, the achieved LDL-
C values were <30, 30-<50, 50-<70, and ≥70 mg/dL in 6.4%, 31%, 36%, and
26% of patients, respectively. Those with lower LDL-C at month 1 were more
likely treated with E/S vs S, had lower baseline LDL-C, were more likely older,
male, statin naive, with prior DM and HTN, but less likely had a prior MI. Safety
events of special interest were not increased in patients achieving lower month 1
LDL-C levels compared with higher achieved LDL-levels (Table). Data for efficacy
outcomes with multivariate adjustment will be presented.

Safety Outcomes by LDL-C

LDL-C in mg/dL at Month 1 Trend P-value
<30 30–<50 50–<70 ≥70

(n=969) (n=4755) (n=5482) (n=3989)

Randomized to ezetimibe + simvastatin 85 72 44 22 <0.001
AE leading to drug discontinuation 6.9 6.9 6.5 6.5 0.38
AST or ALT ≥3x ULN 4.6 4.5 4.4 4.8 0.68
Myalgia with CK elevation per investigator 9.7 9.0 8.8 9.2 0.90
Myopathy per CEC 0 0.1 0.1 0.2 0.41
Rhabdomyolysis per CEC 0 0.1 0.1 0.2 0.16
Memory impairment/altered mental status 2.1 2.5 2.9 2.3 0.97
Hemorrhagic stroke 0.3 0.8 0.4 0.6 0.57

Data shown are % of patients calculated as n/N.

Conclusions: Patients who reached an LDL-C <30 mg/dL at month 1 had no
differences in safety events, including adverse events leading to discontinua-
tion, LFT elevations, muscle-related events, memory impairment, or hemorrhagic
stroke compared to those with higher LDL-C levels. These data support continu-
ation of intensive lipid lowering therapy without modification in patients achieving
very low LDL levels.
Acknowledgement/Funding: The IMPROVE IT Trial was supported by a re-
search grant from Merck
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Low LDL-cholesterol target achievement in statin-treated patients in
clinical practice in China and Europe: results of the Dyslipidemia
International Study (DYSIS)

A.K. Gitt1, B.M. Ambegaonkar2, M. Horack3, P. Brudi2, D. Lautsch4,
J. Ferrieres5, D. Hu6 on behalf of DYSIS Study Group. 1Herzzentrum
Ludwigshafen + Institut f. Herzinfarktforschung Ludwigshafen, Ludwigshafen,
Germany; 2Merck, Whitehouse Station, United States of America; 3Institut für
Herzinfarktforschung Ludwigshafen, Ludwigshafen am Rhein, Germany; 4Merck,
Vienna, Austria; 5Toulouse Rangueil University Hospital (CHU), Toulouse,
France; 6Peking University Peoples’ Hospital, Beijing, China, People’s Republic
of

Background: Chronic statin treatment is well established for patients with dys-
lipidemia and high risk for subsequent cardiovascular events and its use is
widespread in clinical practice. Little is known about differences in patient charac-
teristics and target achievements between Europe and China.
Methods: The cross sectional, observational study DYSIS examined lipid goal at-
tainment among statin-treated very high cardiovascular risk (defined as per 2011
EAS/ESC guidelines, including patients suffering from coronary heart disease,
diabetes, chronic kidney disease or peripheral atherosclerotic disease) patients
in Canada, Europe, Middle East countries and China. Data were collected under
real life conditions in physicians’ offices and hospital outpatient wards between
2008–2012. We compared the level of LDL-C goal achievement in Europe and
China.
Results: Of a total of 57,090 patients, 25,317 were enrolled in China and 31,773
in Europe. There are substantial differences in the prevalence of cardio-vascular
risk factors between China and Europe. Chinese patients less often were smok-
ers and less often suffered from obesity, diabetes and hypertension, sedentary
lifestyle as compared to European patients, but more often had prior cerebro-
vascular events. In both regions, two thirds of patients did not reach the recom-

mended LDL-Chol target <70mg/dl. Chinese patients more often had combined
dyslipidemia with low HDL-Chol as well as high triglycerides.

China (n=25,317) Europe (n=31,773) p-value

Age (years) 65.8 65.5 <0.01
Female gender 48.7% 43.0% <0.01
BMI ≥30 kg/m2 5.5% 34.9% <0.01
Hypertension 65.8% 77.1% <0.01
Diabetes mellitus 34.7% 37.8% <0.01
Smoker (current/former) 30.0% 50.1% <0.01
Sedentary lifestyle 19.7% 50.0% <0.01
Ischemic heart disease 37.2% 40.8% <0.01
Cerebrovascular disease 16.9% 9.9% <0.01
Peripheral artery disease 1.0% 9.7% <0.01
Statin = simvastatin 41.3% 43.4% <0.01
Statin = atorvastatin 41.6% 33.1% <0.01
Statin = rosuvastatin 9.7% 12.7% <0.01
LDL-Chol not at goal (<70 mg/dl) 66.8% 64.8% <0.01
LDL-Chol not at goal (<100 mg/dl) 44.5% 48.5% <0.01
Low HDL-Chol (<40 mg/dl in men,

<45mg/dl in women) 33.3% 26.9% <0.01
TG >15 0mg/dl 42.6% 38.2% <0.01

Conclusion: Patients treated with statins for secondary prevention in China have
a substantially different cardiovascular risk profile as compared to European pa-
tients. Despite statin treatment, two thirds of patients in China and Europe do not
reach the recommended LDL-Chol target value of <70mg/dl in clinical practice.
Acknowledgement/Funding: MSD
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Comparing the expected benefit of plasma cholesterol reduction with
or without LDL-C targets in a high-risk, healthy population

F.H. Cesena1, A.G. Laurinavicius1, M.S. Bittencourt2, R.D. Conceicao1,
R.D. Santos1. 1Hospital Israelita Albert Einstein, Sao Paulo, Brazil; 2University of
Sao Paulo, University Hospital, Sao Paulo, Brazil

Background: It is not well known how managing plasma cholesterol without LDL-
c targets compares with strategies using lipid targets.
Purpose: To compare the estimated impact of strategies with or without LDL-
c targets on the risk of major cardiovascular (CV) events in a high-risk, healthy
population.
Methods: From an initial population of 24,872 individuals undergoing a health
screening from 2006 to 2013, we selected those with a predicted 10-year
risk for atherosclerotic CV disease (ASCVD) ≥7.5% (Pooled Cohort Equations,
ACC/AHA, 2013). Those on lipid-lowering drugs, with previous CV disease or di-
abetes mellitus were excluded. The final sample comprised 1,783 individuals. We
simulated the impact of four strategies: two with no lipid target (30% [S30%] or
50% [S50%] LDL-c reduction), and two with LDL-c target (≤2.6 mmol/L [S2.6]
or ≤1.8 mmol/L [S1.8]). For each individual, we estimated the absolute risk re-
duction (ARR) of major CV events, according to the expected LDL-c after the
application of each strategy. For these calculations, we considered the relation-
ship between LDL-c reduction and relative risk reduction observed in the CTT
Collaboration meta-analyses. Criteria for drug prescription: LDL-c ≥1.8 mmol/L
(S30% and S50%) or at least 20% higher than the target (S2.6 and S1.8). Statis-
tical analyses: Student’s t test.
Results: Mean age of the sample was 57±8 years and 96% were men. Baseline
LDL-c was 3.7±0.9 mmol/L and the ASCVD risk was 13.2±6.6%. Applying the
S50%, 54% of individuals would achieve LDL-c >1.8 mmol/L. With the S30%,
51% would achieve LDL-c >2.6 mmol/L. With the S1.8, 43% of the treated popu-
lation would have LDL-c reduction <50%.

Projected outcomes in the population

S30% S50% S2.6 S1.8

Treated with drug (%) 98 98 77 97
Mean LDL-c reduction (%) 30±4 49±6 28±17† 49±14
Mean achieved LDL-c (mmol/L) 2.6±0.6 1.9±0.4 2.5±0.2† 1.8±0.1‡

Mean ARR (%) 4.0±2.3 6.7±3.8 4.4±4.0† 7.0±4.9§

Major CV events avoided per 100 4 7 4 7
†p≤0.01 vs S30%, ‡p<0.01 vs S50%, §p=0.06 vs S50%.

Conclusions: In this high-risk population, a strategy based on a 50% LDL-c re-
duction would avoid a similar number of major CV events compared to targeting
LDL-c ≤1.8 mmol/L, and both strategies could potentially prevent 75% more ma-
jor CV events than the less intense/aggressive options.
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REMOTE PATIENT MONITORING: BETTER CARE AT
LOWER COST. IS THIS A DREAM?

103 | BEDSIDE
A link to better care? The effect of remote monitoring on hospital
admissions and mortality after ICD implantation

G. Portugal1, M. Oliveira1, S. Almeida2, P.S. Cunha1, A. Lousinha1, B. Valente1,
J. Feliciano1, R. Pimenta1, A.S. Delgado1, R. Ferreira1. 1Hospital Santa Marta,
Department of Cardiology, Lisbon, Portugal; 2Hospital de Vila Franca de Xira,
Department of Cardiology, Vila Franca de Xira, Portugal

Recent studies suggest that remote monitoring (RM) may offer benefits regarding
patient outcomes. Our aim was to assess the effect of RM on hospital readmis-
sions and mortality, in patients (P) submitted to implantation of a cardioverter-
defibrillator (ICD) for primary prevention of sudden arrhythmic death.
Methods: Retrospective cohort study of consecutive P submitted to ICD; P with
concomitant cardiac resynchronization therapy were excluded. RM was offered
at the physician’s discretion. Data on hospitalizations and mortality was system-
atically assessed using a nationwide healthcare platform and P records analysed
to determine cause of hospitalization or death. A Cox model was employed to
estimate the effect of RM on mortality.
Results: 317 P were analyzed, mean follow-up of 44 months. 121 P (38.2%) were
under RM since the first outpatient visit post-ICD. No significant differences were
found regarding age (RM vs. controls, 56,9±1,3 vs. 57,9±1,1 yrs), left ventricular
ejection fraction (LVEF, 30.0%±1.14 vs. 28.2±0.69%), etiology (ischemic 52.89%
vs. 58.67%) or NYHA class (NYHA class >2 12.4% vs. 11.73%) p=NS for all.
Data for cardiovascular mortality and global mortality are described in table 1 (chi
sq.). Kaplan-Meier estimates for survival after stratification for RM are plotted in
graph 1. After multivariate survival analysis, the baseline variables independently
associated with overall mortality were age, LVEF, NYHA class and RM (hazard
ratio 0.45, CI 0.24–0.87, p=0.017).

Conclusion: Patients under RM after ICD implantation had less hospital admis-
sions due to HF, lower cardiovascular mortality and RM was an independent pre-
dictor of lower overall mortality. These results suggest that RM may be particularly
useful in this population, with a significant impact regarding clinical outcomes.

104 | BEDSIDE
Early detection and treatment of supraventricular arrhythmias with
remote monitoring may decrease atrial fibrillation burden in
pacemaker patients: the randomized, multicenter setam trial

W. Amara1, C. Montagnier2, S. Cheggour3, M. Boursier4, C. Barnay5,
F. Georger6, A. Deplagne7, S. Fromentin8, M. Mlotek9, J. Taeib5. 1Centre
Hospitalier Intercommunal Le Raincy-Montfermeil, Montfermeil, France;
2Centre Hospitalier Bretagne-Atlantique, Vannes, France; 3Centre Hospitalier
Henri Duffaut, Avignon, France; 4Centre Hospitalier Régional Metz-Thionville,
Hôpital de Mercy, Ars-Laquenexy, France; 5Centre Hospitalier du Pays d’Aix,
Aix-en-Provence, France; 6Centre Hospitalier de Béziers, Béziers, France;
7Centre Hospitalier Robert Boulin, Libourne, France; 8Centre Hospitalier Belfort-
Montbéliard, Montbéliard, France; 9Centre de Cardiologie Dorian-Libération,
Hôpital Privé de la Loire, Saint-Etienne, France

Background: Remote monitoring technology in pacemakers provides relevant
daily notifications on atrial high-rate for detection of supraventricular arrhythmias.
The SETAM trial has already demonstrated as a main endpoint that the time to
manage supraventricular arrhythmias was significantly reduced in pacemakers
patients followed with remote monitoring as compared to conventional follow-ups.
Purpose: As secondary objectives, the SETAM trial evaluated the benefits that
early detection and treatment of supraventricular arrhythmias could have in terms
of clinical events and atrial fibrillation burden per day (percentage of time with a
high-defined atrial rate).
Methods: Patients implanted with a dual chamber pacemaker were enrolled in
the study at hospital discharge if they had a sinus rhythm at enrollment, neither
antiarrhythmic, nor anticoagulant nor dual-antiplatelet therapy, and if they had a
CHA2DS2-VASc score for stroke risk of 2 or more. The patients were randomly
assigned to an active group, followed by remote monitoring, or a control group
without remote monitoring surveillance. The proportion of patients who experi-
enced at least one serious adverse event (SAE) as well as mean atrial fibrillation
burden (percentage of time over 24 hours during which atrial rate is >200 bpm)
were compared between the groups.

Results: A total of 595 patients (mean age = 79±8 y.o, 63% male, mean
CHA2DS2-VASc score = 3.7±1.2) were followed during 12.8±3.3 months. The
most prevalent co-morbidities were hypertension (81% patients), diabetes (29%)
and vascular disease (24%). The incidence of treated supraventricular arrhyth-
mias was 17% (49/291 patients) in the active group vs 14% (43/304 patients) in
the control group, p=ns. Anticoagulation and antiarrhythmic drugs were initiated
in 80% and 55% of patients respectively, without difference between the groups.
Whereas no significant difference was observed between the groups in terms of
SAE, 89% of patients receiving a treatment were free of significant supraventric-
ular arrhythmia (atrial fibrillation burden ≤10%/24h) at the end of the study in the
active group versus 68% in the control group (p=0.03). This significant difference
was observed over time: the mean atrial fibrillation burden over the last 4 months
of follow-up was reduced by 4 hours per day (18%) in the active group (6±19%
per day versus 24±41% per day in the control group, p=0.04).
Conclusion: The SETAM study provided evidence that early detection and treat-
ment of supraventricular arrhythmias with remote monitoring reduced atrial fibril-
lation burden in pacemaker patients.
Acknowledgement/Funding: BIOTRONIK SE & Co.KG
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Clinical and economic outcome of telemonitoring versus usual care
among patients with severe chronic heart failure

P. Dendale1, I. Cleemput2, R. Hoffmann1, D. Vandijck1. 1Hasselt University,
Faculty of Medicine and Life Sciences, Hasselt, Belgium; 2Belgian Health Care
Knowledge Centre (KCE), Brussels, Belgium

Background: Chronic heart failure (CHF) is a common, serious, and costly dis-
ease whose clinical course is often characterized by recurrent hospitalizations
due to fluid overload and/or worsening of renal function. Frequent (i.e. almost
real-time) adjustments of treatment are needed to lower morbidity, mortality, and
healthcare costs.
Purpose: To assess whether follow-up of CHF patients using telemonitoring (TM)
vs. usual care (UC) impacts patient and economic outcome.
Methods: One hundred and sixty CHF patients (mean age 76±10 years, 104
males, mean left ventricular ejection fraction 35±15%) were block randomized by
sealed envelopes and assigned to 6 months of intense follow-up facilitated by
TM or UC. The TM group measured body weight, blood pressure, and heart rate
on a daily basis with electronic devices that transferred the data automatically to
an online database. Email alerts were sent to the patients’ general practitioner
as well as to the heart failure centre to proactively intervene when pre-defined
limits were exceeded. Individual healthcare costs were obtained from the Belgian
healthcare expenditures database.
Results: All-cause mortality was significantly lower in the TM group than in the
UC group (5% vs. 17.5%, P=0.01). The total number of follow-up days lost to
hospitalization, dialysis, or death was significantly lower in the TM group as com-
pared with the UC group (13 vs. 30 days, P=0.02). The number of hospitalizations
for heart failure per patient showed a non-significant trend in favor of TM (0.24
vs. 0.42 hospitalizations/patient, P=0.06). Although the total drug and health-
care expenditures per patient/month were higher in the UC group than in the
TM group (�678.28±1,246.02 vs. �477.72±1,239.04 and �5,392.76±8,084.40
vs. �4,327.30±10,021.00), the differences were not statistically significant.
Conclusion: Although the use of TM in a cohort of patients with severe chronic
heart failure positively impacts clinical outcome, it does not reduce healthcare
costs. A large randomized trial is, however, needed to confirm these findings.
Acknowledgement/Funding: RIZIV, Belgium

TRIAGE OF CHEST PAIN IN THE EMERGENCY
DEPARTMENT
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Copeptin supports early discharge in low- to intermediate-risk patients
with suspected ACS: the BIC-8 study update for 90-day outcomes

M. Mockel1, A. Slagman2, C. Hamm3, J. Searle1, K. Huber4, C. Mueller5,
J. Vollert6, S. Blankenberg7, M. Vafaie8, E. Giannitsis8 on behalf of BIC
Research Group. 1Charite - Campus Virchow-Klinikum (CVK), Department
of Emergency Medicine (CVK, CCM), Berlin, Germany; 2Charite - Campus
Virchow-Klinikum, Department of Cardiology, Berlin, Germany; 3Kerckhoff Clinic,
Bad Nauheim, Germany; 4Wilhelminen Hospital, Vienna, Austria; 5University
Hospital Basel, Basel, Switzerland; 6Brahms Thermofisher, Berlin, Germany;
7University Medical Center Hamburg Eppendorf, Hamburg, Germany; 8University
Hospital of Heidelberg, Heidelberg, Germany

Background: The BIC-8 study was an international randomized multicentre pro-
cess trial and demonstrated that patients with suspected ACS and a negative
baseline troponin, who also tested negative for copeptin, could safely be dis-
charged and did not experience a higher frequency of major adverse cardiac
events (MACE) within 30 days compared to patients managed according to cur-
rent guidelines.
Objective: This BIC8 study update evaluates further secondary endpoint data
within 90 days after randomization.
Methods: In the BIC-8 study, patients (n=902) were randomized 1:1 into standard

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



4 Triage of chest pain in the emergency department / Pregnancy and heart disease – What we know! Where to go?

and experimental arm. In the experimental arm, further patient care was addition-
ally based on copeptin levels at admission. After 30 and 90 days, a telephone
follow-up was performed. Copeptin values were determined using the BRAHMS
Copeptin us Kryptor assay (Thermo Scientific).
Results: Of all patients enrolled in the original study (n=902) the follow up was
complete for 98.3% (n=887) after 90 days. Of these patients, 50.1% (n=444) were
randomized to standard of care and 49.9% (n=443) to the copeptin-supported
process. MACE occurred in 6.1% (n=54) of all patients and there was no differ-
ence between the study groups (6.1% (n=27) for both; table 1).

Table 1. Probability of secondary study

Endpoint All patients (n=902) Standard group (n=451) Copeptin group (n=451)
Patients with valid Patients with Patients with
valid 90 day FU valid 90 day FU valid 90 day FU

(n=887) (n=444) (n=443)

90-day MACE 6.1% (54) 6.1% (27) 6.1% (27)
90-day all cause death 0.3% (3) 0.5% (2) 0.2% (1)
90-day MI 1.2% (11) 0.7% (3) 1.8% (8)
90-day rehospitalisation

for ACS 1.4% (12) 1.8% (8) 0.9% (4)
90-day acute unplanned

PCI 2.7% (24) 2.9% (13) 2.5% (11)
90-day CABG 0.5% (4) 0.2% (1) 0.7% (3)

Conclusion: The new copeptin supported rule-out process for low- to intermedi-
ate risk patients with suspected ACS proved to be safe also with regard to 90-day
outcome, further supporting the implementation of this new algorithm into routine
clinical practice.
Acknowledgement/Funding: Research grants: B.R.A.H.M.S Thermofisher Sci-
entific

126 | BEDSIDE
Direct comparison of the safety and efficacy of two rule-out strategies
for acute myocardial infarction

K.S. Wildi, R. Twerenbold, M. Rubini Gimenez, T. Reichlin, C. Puelacher,
K. Grimm, T. Nestelberger, J. Boeddinghaus, S. Osswald, C. Mueller. University
Hospital Basel, Basel, Switzerland

Purpose: Addressing the increasingly recognized, yet unmet clinical need for
rapid rule-out of acute myocardial infarction (AMI), several novel strategies have
been developed. Due to the lack of direct comparisons in the same dataset, se-
lection of the best strategy for clinical practice is challenging. We therefore aimed
to directly compare the safety and efficacy of two previously defined strategies:
2-hour ADP algorithm versus the combination of hs-cTn with copeptin at baseline.
Methods: In a prospective international multicentre diagnostic study enrolling
1806 patients presenting with suspected AMI to the emergency department, the
final diagnosis of AMI was adjudicated by two independent cardiologists using all
available clinical information including serial hs-cTnT concentrations. Safety was
quantified as the negative predictive value for AMI in the rule-out zone of the re-
spective rule-out strategies. Efficacy was quantified as the percentage of the over-
all cohort assigned to the rule-out zone by the respective strategy. Both strategies
were applied using the two best-validated hs-cTn assays (hs-cTnT Roche with a
99th percentile cutoff of 14ng/l; and hs-cTnI Abbott with a 99th percentile cutoff of
26.2ng/l) to ensure that findings are independent from the hs-cTn assay used. For
copeptin, a predefined cutoff value of 9pmol/l was used. The 2h-ADP algorithm
combines a TIMI-score of 0 with a normal ECG and hs-cTn values at presentation
and 2h below cutott. As both strategies should only be applied once ST-elevation
MI (STEMI) has been excluded by the initial ECG, STEMI patients were excluded
from the analysis.
Results: Acute myocardial infarction was the final diagnosis in 15.7% of patients.
Using hs-cTnT, the safety was very high and comparable with both algorithms (2h-
ADP: NPV 100%, 95% CI 99.2–100% versus copeptin and hs-cTnT: NPV 98.1%,
95% CI 96.6–99.0%, p=0.004). Regarding efficacy, 2h-ADP allowed rule-out in
26.1% of patients versus 31.5% with the combination of copeptin and troponin
(p=0.008). Using hs-cTnI, the safety was very high with both algorithms (2h-ADP:
NPV 100%, 95% CI 99.0–100% versus copeptin and hs-cTnI: NPV 95.8% 95% CI
93.9–97.2, p<0.001). Regarding efficacy, 2h-ADP allowed the rule-out in 26.4%
of patients versus 42.9% with dual marker strategy (p<0.001).
Conclusion: While 2h-ADP algorithm performed better in safe ruling-out AMI,
irrespective of the underlying hs-cTn assay, the dual marker strategy with hs-cTn
and copeptin has the obvious advantage of allowing rule-out already with the
measurement at presentation and has shown to be more effective.

127 | BEDSIDE
The 99th percentile of an updated heart fatty acid binding protein
assay combines with high sensitive troponin I to rule out acute
myocardial infarction on presentation to the emergency department

J.W. Pickering1, J.M. Young2, P. George2, S. Aldous2, R. Troughton2,
A.M. Richards2, J. Wallace2, M. Than2. 1University of Otago Christchurch,
Christchurch, New Zealand; 2Christchurch Hospital, Christchurch, New Zealand

Background: Recent technological advances in central biochemistry, have led to
a new fully automated, commercially available assay for heart Fatty Acid Binding

Protein (hFABP), an early marker of myocardial ischemia. We validated whether
the 99th percentile of hFABP (3.6 ng/mL), derived from an independent healthy
population, was a clinically useful cutpoint in combination with high-sensitive Tro-
ponin I (hsTnI), and electrocardiography (ECG) to rule out AMI in patients attend-
ing the emergency department with chest pain at presentation.
Methodology: hsTnI and hFABP levels were measured on presentation (0hr) in
patients attending an emergency department with possible acute coronary syn-
drome without ST elevation on ECG in two independent validation cohorts. The
primary endpoint was index AMI adjudicated by cardiologists on the basis of TnI,
ECG and clinical data. hsTnI and hFABP were measured on stored samples.
hsTnI cutpoints were defined as >16 ng/L for females and >34 ng/L males. A
positive index test was hsTnI at presentation above the sex-specific cutpoint or
ECG positive for new ischemia. We evaluated the diagnostics of 0hr hFABP at
the 3.6 ng/mL cutpoint when combined with the index test. The proportion of pa-
tients deemed low risk who could be discharged from the emergency department
and undergo outpatient review was determined.
Results: AMI was diagnosed in 233 (23.5%) of 991 presentations in cohort 1,
and in 55 (14.4%) of 382 presentations in cohort 2. The index test identified 660
patients (66.6%) in cohort 1, as negative of whom 20 were false negatives (Sen-
sitivity 91.4% [95% CI 87.1% to 94.4%]). In cohort 2, 318 patients (83.2%) were
identified as negative for the index test, of whom 8 were false negatives (85.5%
[73.8% to 92.4%]). The addition of 0h hFABP at the 3.6 ng/mL cutpoint increased
the sensitivity for detecting AMI at presentation to 98.3% (95.7% to 99.3%) (co-
hort 1) and to 100% [93.5% to 100%] (cohort 2). The Negative Predictive Values
were 99.0% (97.3% to 99.6%) and 100% (96.9% to 100%), respectively. The pro-
portion of presentations deemed low risk was 381 (38.4%) in cohort 1, of whom 4
were falsely negative, and 121 (31.7%) of presentations, with no false negatives
in cohort 2.
Conclusion: Addition of hFABP at the 3.6 ng/mL cutpoint to hsTNI and ECG
resulted in clinically relevant improvements in sensitivity, with the potential to allow
for up to 38% of patients to be discharged from the emergency department at
initial presentation.
Acknowledgement/Funding: hFABP assay kits were provided free of charge
by Randox Cardiology. Funding by the Health Research Council of NZ & the
Christchurch Heart Institute.

PREGNANCY AND HEART DISEASE – WHAT WE KNOW!
WHERE TO GO?
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Risk assessment in pregnant women with structural heart disease

I.M. Van Hagen1, H. Boersma1, M.R. Johnson2, R. Hall3, J.W. Roos-Hesselink1

on behalf of the ROPAC investigators and EORP team. 1Erasmus Medical
Center, Cardiology, Rotterdam, Netherlands; 2Imperial College London,
Obstetrics, London, United Kingdom; 3University of East Anglia and Norfolk and
Norwich University Hospital, Cardiology, Norwich, United Kingdom

Background: With cardiovascular disease being the most prevalent cause of
maternal mortality, it is important to have an accurate tool for risk stratification
of women with known cardiac disease. It will contribute to better preconception
counselling.
Purpose: To validate the currently available modified World Health Organisation
(WHO) risk classification and identify additional risk factors for cardiac events
during pregnancy in women with any type of structural heart disease.
Methods: The ongoing prospective worldwide Registry Of Pregnancy And Car-
diac disease (ROPAC) included 2742 pregnancies in women with known cardiac
disease.
Results: Mean age of the population was 29.2 (±5.5) years and 1245 women
(45.4%) were nulliparous. Cardiac diagnoses were: congenital heart disease
(58.2%), valvular heart disease (31.4%), cardiomyopathy (5.9%), ischemic heart
disease (0.6%), aortopathy (3.7%) and pulmonary hypertension (0.3%). A cardiac

ROC curve modified WHO classification
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event (all-cause mortality, heart failure, supraventricular or ventricular tachycar-
dia, acute coronary syndrome, thrombotic event, aortic dissection, endocarditis
or cardiac intervention) occurred in 566 patients (20.6%). The WHO classifica-
tion had an Area Under the Curve of 0.71 (95% CI 0.69–0.74). Pre-pregnancy
additional independent predictors were an emerging country of origin (OR 2.53;
p<0.001), cardiac medication (OR 1.71; p<0.001), cardiac intervention (OR 0.62;
p<0.001) and atrial fibrillation (OR 1.73; p=0.034).
Conclusion: The modified WHO risk classification was confirmed as a useful
tool for predicting cardiac events during pregnancy. Originating from an emerging
country and having atrial fibrillation were found to be independently associated
with a higher risk.
Acknowledgement/Funding: The ROPAC is a registry within the EURObserva-
tional Research Programme (EORP) of the European Society of Cardiology.
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The risk of pregnancy in aortic stenosis: results from the ROPAC
registry

S. Orwat1, G.P. Diller1, I.M. Van Hagen2, R. Schmidt1, D. Tobler3,
M. Greutmann4, M.R. Johnson5, R. Hall6, J.W. Roos-Hesselink2,
H. Baumgartner1 on behalf of ROPAC investigators. 1Adult Congenital and
Valvular Heart Disease Center, University Hospital of Muenster, Muenster,
Germany; 2Erasmus Medical Center, Department of Cardiology, Rotterdam,
Netherlands; 3University Hospital Basel, Division of Cardiology, Basel,
Switzerland; 4University Hospital Zurich, Division of Cardiology, Zurich,
Switzerland; 5Imperial College London, Academic Department of Obstetrics and
Gynaecology, London, United Kingdom; 6University of East Anglia, Norwich
Medical School, Norwich, United Kingdom

Background: Controversial results on maternal risk and foetal outcome have
been reported in women with aortic stenosis (AS). These reports suffer from rel-
atively small patient numbers. We investigated maternal and foetal complications
in the current era based on a uniquely large international pregnancy registry.
Methods and results: The Registry on Pregnancy and Cardiac Disease
(ROPAC) is a global, prospective observational registry of women with structural
heart disease. The present study analysed data of women with moderate (peak
gradient 36–63mmHg) and severe AS (peak gradient ≥64mmHg). Out of 2,966
pregnancies in ROPAC collected from 2007 to 2014 we identified 99 pregnancies
in 96 women with AS, who had adequate baseline echocardiographic data and at
least moderate AS. Of these 34 had severe AS. Mean age was 29.9±5.2 years
and 36.3% were symptomatic (NYHA I/II/III/IV n=63/32/4/0). Mean transaortic
gradient was 42.3±22.3 mmHg (55.1±17.4 mmHg in pts. with severe AS). No
deaths were observed during pregnancy and the first week after delivery. How-
ever, 21.2% of women required hospitalization for cardiac reasons during preg-
nancy. This was significantly more common in pts. with severe AS compared to
moderate AS (35.3% vs. 13.8%, p=0.03) and reached the highest rate in symp-
tomatic severe AS with 42.1%. Pregnancy was complicated by heart failure in
6.7% of asymptomatic but 26.3% of symptomatic patients with severe AS.
Average pregnancy duration was 37.2±5.2 weeks, and this was significantly
shorter in patients with severe AS (35.5±6.4 vs. 38.1±4.2, p=0.03). Women with
severe AS had a significantly higher rate of caesarean section compared to those
with moderate AS (70.6% vs. 47.7%, p=0.006). Low APGAR score was present
in 8.7% of neonates (4.9% vs. 16.1% of pts. with moderate and severe AS, re-
spectively; p=0.16). Children of pts. with severe AS had significantly lower birth
weight (2648±797 vs. 3206±540 g, p=0.0002).
There were 2 miscarriages (both in moderate AS), no foetal losses between 24
weeks and delivery and 1 neonatal death (in severe AS).
Conclusions: The results of the large multinational ROPAC registry suggest that
mortality in pregnant women with AS, including those with severe AS is in the cur-
rent era close to zero. However, symptomatic and severe AS carry a substantial
heart failure risk and are associated with hospitalization for cardiac reasons of up
to 26.3 and 42.1%, respectively.
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Pregnancy in patients with a Fontan circulation, results from a single
centre

K.L. Von Klemperer1, M. Cauldwell2, P. Steer2, L. Swan1. 1Royal Brompton
Hospital, London, United Kingdom; 2Chelsea and Westminster Hospital NHS
Trust, London, United Kingdom

Background: The number of women with Fontan palliation reaching childbearing
age is increasing. Published pregnancy outcomes are limited.
Methods: Analysis of Cardiac Pregnancy Database for patients with fontan who
had preconception counselling and pregnancies managed in our service.
Results: 62 women received preconception counselling. There were 20 first and
3 second trimester miscarriages and 1 TOP recorded. 5 women with TCPC and
3 with AP fontan had 14 live births. Baseline characteristics were: maternal age
mean 30 yrs (range 26–37),NYHA class I (12) II (2),systemic ventricular function
good (12), mildly impaired (2),previous atrial arrhythmia (8). Resting saturations
ranged from 91–98%.
In 2 pregnancies supplemental oxygen was given. Medication in pregnancy in-
cluded LMWH (14) Beta Blocker (2), Aspirin (6). Mean gestation was 34 (range
29–40) weeks. Mode of delivery was SVD (3) assisted (4),elective CS (5), emer-

gency CS (2).There was postpartum haemorrhage in 7/14. Mean birthweight was
1682g (range 600g – 2710g) with 1 neonatal death at 10 days.
Maternal complications included atrial tachycardia (3) and suspected PE requiring
thrombolysis post-delivery (1). There was no deterioration in functional status or
ventricular function at last follow-up (mean 3.9yrs post delivery).
Conclusion: Women with fontan can have good pregnancy outcome with atten-
tive multidisciplinary care.

ACUTE CARDIAC CARE IN THE EMERGENCY
DEPARTMENT
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Direct comparison of the safety and efficacy of two rule-out strategies
for acute myocardial infarction:2h-algorithm versus undetectable
levels at presentation

M. Rubini Gimenez, R. Twerenbold, K. Wildi, T. Reichlin, J. Boeddinghaus,
C. Puelacher, K. Grimm, S. Osswald, C. Mueller. University Hospital Basel,
Department of Cardiology, Basel, Switzerland

Purpose: Addressing the increasingly recognized, yet unmet clinical need for
rapid rule-out of acute myocardial infarction (AMI), several novel strategies have
been developed. Due to the lack of direct comparisons in the same dataset, se-
lection of the best strategy for clinical practice is challenging. We therefore aimed
to directly compare the safety and efficacy of two previously defined strategies:
hs-cTnT 2h-algorithm versus LOD (Undetectable levels of high-sensitivity cardiac
troponin (hs-cTn) T at presentation).
Methods: In a prospective international multicentre diagnostic study enrolling
1814 patients presenting with suspected AMI to the emergency department (ED),
the final diagnosis of AMI was adjudicated by two independent cardiologists using
all available clinical information including serial hs-cTnT concentrations. Safety
was quantified as the negative predictive value (NPV) for AMI in the rule-out zone
of the respective rule-out strategies. Efficacy was quantified as the percentage of
the overall cohort assigned to the rule-out zone by the respective strategy. The 2h-
algoritm was defined as 0h and 2h values <14ng/l and �0–2h<4ng/l; LOD was
defined as <5ng/L. As both strategies should only be applied once ST-elevation
MI (STEMI) has been excluded by the initial ECG, STEMI patients were excluded
from the analysis.
Results: Acute myocardial infarction was the final diagnosis in 16% of patients.
The safety was very high and comparable with both algorithms (2h algorithm:
NPV 99.9%, 95% CI 99.5–100% versus LOD: NPV 99.8%, 95% CI 98.7–100%,
p=ns)
Regarding efficacy, 2h-algorithm allowed rule-out in 64% of patients versus 24%
with LOD (p<0.001).
Conclusion: Both investigated rule-out strategies allow a safe rule-out of AMI.
The 2h-algorithm has a significantly higher efficacy having similar safety; however
the LOD strategy has the obvious advantage of allowing rule-out in 1 of each 4
patients at presentation to the ED without the need of further serial sampling.
Trial Registration: ClinicalTrials.gov number, NCT00470587
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Refractory out-of-hospital cardiac arrest with ongoing
cardiopulmonary resuscitation at hospital arrival - survival and
neurological outcome after conservative post-resuscitation care

H. Soeholm1, J. Kjaergaard1, F.K. Lippert2, J.H. Thomsen1, L. Kober1,
M. Wanscher3, C. Hassager1. 1Rigshospitalet - Copenhagen University Hospital,
Heart Centre, Department of Cardiology, Copenhagen, Denmark; 2Emergency
Medicine and EMS, Head Office, Copenhagen, Denmark; 3Rigshospitalet -
Copenhagen University Hospital, Heart Centre, Department of Anaesthesia,
Copenhagen, Denmark

Background and purpose: The prognosis in refractory out-of-hospital cardiac
arrest (OHCA) with on-going cardiopulmonary resuscitation (CPR) at hospital ar-
rival is dismal, and the use of extracorporeal life systems (ECLS) for perfusion
enhancement during resuscitation has shown variable results. We aimed to in-
vestigate survival and neurological outcome in refractory OHCA managed con-
servatively without use of ECLS.
Methods: We included consecutive OHCA-patients with refractory arrest, treated
by the emergency medical services (EMS) 2002–2011. The EMS-physician could
either terminate active therapy in the pre-hospital setting or transport the patient
to a hospital with on-going CPR.
Results: A total of 3992 OHCA-patients were attempted resuscitated of which
1285 (32%) OHCA-patients were successfully resuscitated, and 108 (8%) had
on-going CPR at hospital arrival. Independent factors significantly associated
with transport with on-going CPR instead of pre-hospital termination of active
therapy were; younger age (per 5 years) (OR=1.2 (95% CI: 1.1–1.2), p<0.001),
OHCA in public (OR=3.7 (2.3–6.0), p<0.001), witnessed OHCA (OR=4.0 (2.1–
7.4), p<0.001), and shockable rhythm (OR=2.9 (1.8–4.5), p<0.001). Patients with
on-going CPR were 60±14 years old, 77% (n=83) were men, 51% (n=55) had
shockable rhythm, 86% (n=91) had witnessed arrest, and 87% (n=92) with pre-
sumed cardiac aetiology. Treatment was terminated in the emergency department
in 47% (n=50) after a median resuscitation attempt of 64 minutes (IQR: 45–83).
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Fifty-two (91%) patients were successfully resuscitated, and 90% of these had
lactate levels >5 mmol/L. Coronary angiography was performed in 35% (n=20)
with percutaneous coronary intervention in 50% (n=10) and coronary artery by-
pass grafting in 10% (n=2). Favourable neurological outcome (Cerebral Perfor-
mance Category 1 or 2) in patients surviving to discharge was noted in 86%
(n=19) of patients with on-going CPR compared to 84% (n=447) with pre-hospital
successful resuscitation (p=0.7). 30-day survival was 20% (n=22) in patients with
on-going CPR compared with 42% (n=540) of patients successfully resuscitated
in the pre-hospital setting (p<0.001).
Conclusion: 30-day survival after refractory OHCA with on-going CPR at hospital
arrival was 20% compared with 42% in patients resuscitated in the pre-hospital
setting. Though the prognosis was less favourable with on-going CPR the vast
majority of survivors were discharged with a favourable neurological outcome,
despite a conservative post-resuscitation care approach without the use of extra-
corporeal life systems.
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When does ST depression predict coronary occlusion after an
out-of-hospital cardiac arrest?

K. Ramanathan1, C. Cheung2, B. Grunau3, C.M. Taylor1, M.W. Deyell1,
D. Barbic4, K. Selvakumar5, D. Lee1, J. Christenson3, M.E. Farkouh6.
1University of British Columbia, Division of Cardiology, Vancouver, Canada;
2University of British Columbia, Department of Medicine, Vancouver, Canada;
3University of British Columbia, Department of Emergency Medicine, Vancouver,
Canada; 4Sunnybrook Health Sciences Centre, Department of Emergency
Medicine, Toronto, Canada; 5University of British Columbia, Vancouver, Canada;
6University Health Network, Division of Cardiology, Toronto, Canada

Background: Following an out-of-hospital cardiac arrest (OHCA), guidelines sup-
port immediate coronary angiography (CA) for acute ST-elevation (STE), although
no such recommendations exist for ST-depression (STD). We assessed the rela-
tionship between the presenting rhythm, post-resuscitation ECG, and CA findings.
Methods: A retrospective analysis of consecutive patients with OHCA between
November 2009 and December 2011. Patients were identified using the Resusci-
tation Outcomes Consortium Cardiac Arrest Registry and included if they had an
interpretable post-resuscitation ECG. ST-segment changes >0.1mV in 2 contigu-
ous leads were deemed significant.
Results: Our cohort of n=231 pts had a mean age of 65±17y (74% male). The
presenting rhythm was ventricular tachycardia/fibrillation (VT/VF; 49%), pulse-
less electrical activity (19%), asystole (17%), and unspecified (15%). The post-
resuscitation ECG demonstrated STE in 33%, STD in 27% and no ST abnormal-
ity in 40%. The rate of CA was 41% (n=94). Patients presenting with VT/VF were
more likely to have STE or STD, and STE or STD on the post-resuscitation ECG
was associated with occlusion on CA (both p<0.001). After excluding patients
with STE, VT/VF cardiac arrest was weakly associated with occlusion (p=0.046).
STD on the post-resuscitation ECG was associated with occlusion on CA
(p=0.027). The degree of STD (ie. 0–1mm, 1–2mm, 2–3mm, >3mm) was also
strongly associated with occlusion (p=0.010). No other baseline factors were as-
sociated. Using receiver-operating curve statistics, the degree of STD was moder-
ately predictive for occlusion (C-statistic 0.72). Patients with STD of 3 mm or more
were most likely to have an occlusion (40% sensitivity, 97% specificity; see Table).

ST Depression and coronary occlusion

Degree of ST depression Sensitivity (%) Specificity (%)

1 mm or more 0.667 (67) 0.677 (68)
2 mm or more 0.600 (60) 0.710 (71)
3 mm or more 0.400 (40) 0.968 (97)

Conclusions: In patients without STE on the post-resuscitation ECG, a VT/VF
cardiac arrest was associated with occlusion on CA. In these patients, the degree
of STD was strongly associated with occlusion, with STD of 3 mm or more demon-
strating high specificity. Although various factors can affect STD post-OHCA, sig-
nificant STD greatly increases the likelihood of occlusion on CA.
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Comparison of safety and efficacy of rule-out strategies in myocardial
infarction: copeptin in combination with troponin versus 2h algorithm

K.S. Wildi, R. Twerenbold, M. Rubini Gimenez, T. Reichlin, M. Wagener,
J. Boeddinghaus, T. Nestelberger, S. Osswald, C. Mueller. University Hospital
Basel, Basel, Switzerland

Purpose: Addressing the increasingly recognized, yet unmet clinical need for
rapid rule-out of acute myocardial infarction (AMI), several novel strategies have
been developed. Due to the lack of direct comparisons in the same dataset, se-
lection of the best strategy for clinical practice is challenging. We therefore aimed
to directly compare the safety and efficacy of two previously defined strategies
(dual marker strategy with high-sensitivity cardiac troponin (hs-cTn) and copeptin
at presentation versus the hs-cTn 2h-algorithm).
Methods: In a prospective international multicentre diagnostic study enrolling
1194 patients presenting with suspected AMI to the emergency department, the
final diagnosis of AMI was adjudicated by two independent cardiologists using
all available clinical information including serial hs-cTnT concentrations. Safety

was quantified as the negative predictive value for AMI in the rule-out zone of
the respective rule-out strategies. Efficacy was quantified as the percentage of
the overall cohort assigned to the rule-out zone by the respective strategy. Both
strategies were applied using a very well validated hs-cTn assay (hs-cTnT Roche:
99th percentile 14ng/l; 2h-algorithm 0h and 2h<14ng/l and �0–2h<4ng/l), the
cutoff value of copeptin was determined to be 9pmol/l. As both strategies should
only be applied once ST-elevation MI (STEMI) has been excluded by the initial
ECG, STEMI patients were excluded from the analysis.
Results: Acute myocardial infarction was the final diagnosis in 18% of patients.
The safety was very high and comparable with both algorithms (dual marker strat-
egy: NPV 97.2%, 95% CI 95.6–98.4% versus 2h-algorithm: NPV 99.9%, 95%
CI 99.3–100%, p<0.001). Regarding efficacy, copeptin in combination with hs-
cTnT allowed rule-out in 48.6% of patients versus 62.1% with the 2h-algorithm
(p<0.001).
Conclusion: Both investigated rule-out strategies allow a safe rule-out of AMI,
but the 2h-algorithm clearly performed better. While the dual marker strategy has
the obvious advantage of allowing rule-out already with the measurement at pre-
sentation, the 2h-algorithm is more effective and increases the number of patients
eligible for rule-out.
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Acute heart failure as a clinical presentation of acute aortic
syndromes: frequency, pathophysiological mechanism, and
prognostic effect

A. Corsini1, F. Vagnarelli1, M. Lorenzini2, G. Norscini2, L. Cinti2, A. Foa’2,
S. Soflai Sohee1, E. Biagini1, G. Melandri1, C. Rapezzi1. 1University of Bologna,
Institute of Cardiology, Bologna, Italy; 2University of Bologna, Bologna, Italy

Background: Acute heart failure (AHF) is a potential complication of acute aortic
syndrome (AAS), but clinical correlates of AHF as presenting feature of AAS are
poorly understood.
Aims: 1) to describe the frequency of acute heart failure (AHF) in AAS 2) to define
the clinical/instrumental profile of patients with AHF 3) to explore pathophysiolog-
ical mechanisms 4) to evaluate its impact on in-hospital mortality.
Methods: Our registry includes all 398 consecutive patients with AAS referred to
our Institution between 2000 and 2013. Patients with AHF were identified by the
presence of dyspnea as presentation symptom or radiological signs of pulmonary
congestion or cardiogenic shock.
Results: The overall frequency of AHF among patients with AAS was 28% (32%
in type A vs. 20% in type B AAS, p=0.01). These patients were more likely to
present with cardiac tamponade, significant aortic regurgitation, pleural effusion
and ACS-like ECG findings.
We identified 4 mechanisms leading to AHF, alone or in combination:cardiac tam-
ponade (26%), aortic regurgitation (25%), myocardial ischemia (17%), hyperten-
sive crisis (10%).
Overall, the median time from symptom onset to presentation was shorter among
patients with AHF whereas no difference was noted for diagnostic times; in ad-
dition, presentation with AHF led to increased surgical delay among type A AAS
patients (figure).
In-hospital (in-H) mortality was higher in patients with AHF compared to those
without AHF (34% vs. 17%, p<0.001). After multivariate analysis, AHF was as-
sociated with increased risk of in-H death (adjusted OR 2.91 95% CI 1.26–6.06,
p=0.004). The same findings were confimed in both type A and type B subgroups.

Conclusion: AHF affects up to 28% of AAS patients and is a strong independent
predictor of in-hospital mortality.
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Effects of hemolysis on the diagnostic accuracy of cardiac troponin I
for the diagnosis of myocardial infarction

C. Puelacher1, R. Twerenbold1, Z. Moreno-Weidmann1, K. Wildi2,
J. Boeddinghaus1, K. Grimm1, T. Nestelberger1, C. Jaeger1, K. Rentsch3,
C. Mueller1. 1University Hospital Basel, Cardiology, Basel, Switzerland;
2University Hospital Basel, Anesthesia, Basel, Switzerland; 3University Hospital
Basel, Clinical Chemistry, Basel, Switzerland

Background: Experimental studies have shown that extensive hemolysis does
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increase levels of cardiac troponin I (cTnI). It is unknown, whether the extent of
hemolysis commonly observed clinically in blood samples taken in the emergency
department (ED) might affect the diagnostic accuracy of cTnI.
Methods: We performed a multicentre study recruiting 1095 unselected patients
presenting with suspected acute myocardial infarction (AMI) to the ED, in whom
3612 blood samples were drawn serially after presentation. In a core labora-
tory, samples were visually evaluated for hemolysis by a laboratory expert. CTnI
was measured using three more sensitive cTnI assays. Diagnostic accuracy was
quantified by the area under the receiver-operating characteristics curve (AUC)
and compared between normal and hemolytic samples. The final diagnosis was
adjudicated by two independent cardiologists blinded to these measurements.
Results: AMI was the adjudicated diagnosis in 181 patients (16.5%). Hemolysis
was detected in 518 (14.3%) samples, with similar incidences at the different time
points (p=ns). Diagnostic accuracy for levels of cTnI as quantified by the area
under the receiver-operating characteristics curve (AUC) in hemolytic samples
versus normal samples was comparable in all three assays (0.93 vs 0.93, 0.93 vs
0.94, 0.93 vs 0.91, p=ns). When combining baseline and serial measurements,
AUC were similar as well (e.g. 0h + 1h: 0.94 vs 0.92, 0.94 vs 0.95, 0.95 vs 0.90,
p=ns, see Figure).

AUC for AMI, normal vs hemolytic (dots)

Conclusion: Hemolysis occurs in one out of seven ED blood samples taken from
patients with suspected AMI, but does not seem to impair the high diagnostic
accuracy provided by more sensitive cTnI assays.
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Copeptin for the prediction of adverse events in non-ST-elevation
acute coronary syndrome

B. Morawiec1, D. Kawecki1, B. Przywara-Chowaniec1, M. Opara1,
A. Gabrysiak2, R. Szymanski3, L.A.M. Ho4, O. Muller5, E. Nowalany-Kozielska1.
12nd Department of Cardiology, Medical University of Silesia, Zabrze,
Poland; 2Specialist Hospital in Zabrze, Laboratorium Fryda, Zabrze, Poland;
3American Heart of Poland, 3rd Department of Interventional Cardiology and
Electrophysiology, Dabrowa, Poland; 4Tuen Mun Hospital, Hong Kong, Hong
Kong SAR, People’s Republic of China; 5University Hospital Centre Vaudois
(CHUV), Department of Cardiology, Lausanne, Switzerland

Background: Timing of diagnostic and therapeutic procedures in low-risk pa-
tients with acute coronary syndrome (ACS) is still problematic. The aim was to
investigate if copeptin provides early information on prognosis in patients with
symptoms of non-ST-elevation ACS (non-STE ACS) and non-conclusive ECG.
Methods: Consecutive patients with chest pain lasting ≤6 hours were enrolled
prospectively in the study. Copeptin was blindly measured at presentation with the
cutoff of 17,4 pmol/l (97,5th percentile of healthy population). At presentation, hs-
TnT and NT-proBNP were measured and GRACE risk score was assessed. At 12-
months follow-up patients were evaluated for New York Heart Association class
and NT-proBNP. The primary end-point was cardiac death, secondary end-point
was major adverse cardiac and cardiovascular event (MACCE) (death, myocardial
infarction, repeat revascularization, stroke).
Results: Out of 154 enrolled patients, 48 (31%) were identified with elevated
copeptin levels. Mean GRACE score was 125 (IQR 104;146). Copeptin corre-
lated with maximal hs-TnT (0.33 [0.18–0.47], p<0.001), GRACE score (r=0.27
[0.13–0.43], p<0.001), admission and follow-up NT-proBNP (r=0.26 [0.09–0.41],
p=0.002; r=0.28 [0.11–0.46], p=0.002, respectively) and follow-up NYHA class

Kaplan-Meier curves for 12 months f-up.

(r=0.27 [0.09–0.43], p=0.003). Copeptin was higher in patients who died than in
survivors (21.3 vs. 11.0 pmol/l, p=0.003) and in patients who experienced MACCE
vs. free from MACCE (15.2 vs. 10.0 pmol/l, p=0.05). There was a significant in-
crease in mortality and higher MACCE rate among copeptin positive patients (fig-
ure).
Conclusions: In patients with non-STE ACS copeptin emerges as a valuable
marker in prediction of death and an adjuvant prognostic tool for adverse events
and heart failure in one-year follow-up.
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Clinical characteristics of the ST segment patterns induced in patients
with acute left circumflex coronary artery occlusion

M. Vives Borras1, A.H. Moustafa1, J. Alvarez Garcia1, A. Ferrero Gregori1,
A. Serra1, J. Garcia-Picart1, J. Balcells Iranzo2, J. Cinca1. 1Hospital de la Santa
Creu i Sant Pau, Cardiology, Barcelona, Spain; 2Althaia Xarxa Assistencial
Universitaria, Cardiology, Manresa, Spain

Background: The electrocardiographic diagnosis of acute myocardial infarction
(AMI) secondary to occlusion of the left circumflex coronary artery (LCX) is chal-
lenging as it may or not depict elevation of the ST segment. Moreover, the clinical
profile and prognosis of the two ECG patterns remain unclear.
Purpose: This study aimed to describe the clinical characteristics and short-term
outcomes of patients with acute LCX occlusion who presented either a pattern of
ST segment elevation (STEMI) or a pattern characterized by ST segment depres-
sion in precordial leads or repolarization abnormalities (NSTEMI).
Methods: Clinical, ECG, echocardiographic, blood test analysis, and angio-
graphic data were retrospectively analyzed in 151 AMI consecutive patients ad-
mitted to hospital since 2006 to 2010 with acute occlusion of the LCX documented
by coronary angiography.
Results: Ninety-one patients (60.3%) were categorized as STEMI and the re-
maining 60 patients (39.7%) as NSTEMI. As compared with NSTEMI, pa-
tients with STEMI presented shorter door to balloon time (865.9±1319 min
vs. 197.9±457 min, p<0.001), higher CK peak levels (2071.1±1.684.4U/L vs.
3159.5±3721.1U/L, p=0.29), similar LV ejection fraction (54.8±9% vs. 53.5±9,
p=0.4), comparable inferior and lateral hipokinesia (43.3% vs. 52.9% and 60.0%
vs. 73.6%, p=ns), but higher incidence of ventricular arrhythmias (3.5% vs. 16.7%,
p=0.015). Post-AMI angina was present in 6.9% and 7.8% (p=0.84) of patients,
in-hospital heart failure in 5.3% and 15.9% (p=0.052) and 1 month heart failure
in 3.4% and 1.2% (p=0.566), respectively. In-hospital and 1-month mortality was
not statistically different among the two groups (1.7% vs. 3.3% and 0% vs.2%,
p=ns). Moreover, multivariable analyses showed that concomitant right coronary
artery stenosis (>70%) was independently associated with NSTEMI group (OR
0.40, CI 0.19–0,85, p=0.018).
Conclusions: Although STEMI patients with LCX occlusion appear to have more
extensive injury and are more susceptible to ventricular arrhythmias, the NSTEMI
pattern is associated with comparable LV dysfunction. Concurrent right coronary
stenosis might in part account for the lack of ST segment elevation in acute LCX
occlusion.
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High sensitivity troponin measurements in patients with acute
non-cardiac and unknown origin diagnoses: Results form the
TRAPID-AMI trial

R.M. Nowak1, J. McCord2, R. Body3, E. Giannitsis4, M. Christ5, F. Verschuren6,
R. Christenson7, P. Dilba8, G. Bendig8, C. Mueller5 on behalf of The
TRAPID-AMI investigators. 1Henry Ford Health System, Emergency Medicine,
Detroit, Michigan, United States of America; 2Henry Ford Health System,
Cardiology, Detroit, United States of America; 3Central Manchester University
Hospitals NHS Foundation Trust, Manchester, United Kingdom; 4University
Hospital of Heidelberg, Heidelberg, Germany; 5University of Basel, Basel,
Switzerland; 6Cliniques Saint-Luc UCL, Brussels, Belgium; 7University of
Maryland, Baltimore, United States of America; 8Roche Diagnostics, Penzberg,
Germany

Introduction: High sensitivity cardiac troponin (hs-cTn) assays allow measure-
ments below the 99th percentile (99%). Hs-cTn values have not been detailed in
Emergency Department (ED) patients with possible AMI but with non-cardiac or
unknown origin (NCUO) diagnoses.
Purpose: To describe the baseline, 1 hour and delta hs-cTn values in ED patients
with NCUO diagnoses in the TRAPID-AMI trial.
Methods: Patients with AMI symptoms were enrolled. Baseline (T0) and 1 hour
(T1) hs-cTn was measured with hs-cTnT, Roche, level of detection (LoD) 5 ng/L,
99% 14 ng/L and contemporary cTnI-ultra, Siemens, LoD 6 ng/L, 99% 40 ng/L.
The final diagnosis was independently adjudicated using all 60 day data, including
the cTnI-ultra values.
Results: Of the 1282 patients studied 288 (22.5%) had a final non-cardiac di-
agnosis while 501 (39.1%) had unknown diagnosis. Troponin levels ≥ LoD at
baseline and 1 hour were observed in 37.5 and 39.2% (hs-cTnT) and 29.9 and
33.0% (cTnI-ultra) respectively in patients with a NCUO etiology. Patients with
unknown diagnosis had hs-cTn more often measured at T0 v T1 by hs-cTnT than
by cTnI-ultra (p<0.05). The hs-cTn levels at baseline and 1 hour were very low
and the delta change (T0:T1) negligible (Table).

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



8 Acute cardiac care in the emergency department / Updates on ICD therapy

Hs-cTn levels in NCUO diagnoses patients

hs-cTnT cTnI-ultra p-value

Non-cardiac disease
T0 (% ≥ LoD) 37.5 (108/288) 29.9 (86/288) 0.073
Med, IQR, Max 5, 5 121 6, 1 180
T1 (% ≥ LoD) 39.2 (113/288) 33.0 (95/288) 0.184
Med, IQR, Max 5, 2, 120 6, 1, 186
T0:T1 (Med, IQR, Max) 0, 1, 7 0, 2, 22

Unknown origin
T0 (% ≥ LoD) 37.3 (187/501) 28.4 (142/500) 0.001
Med, IQR, Max 5, 3, 59 6, 0, 61
T1 (% ≥ LoD) 37.5 (188/501) 28.0 (140/500) <0.001
Med, IQR, Max 5, 3, 55 6, 0 70
T0:T1 (Med. IQR, Max) 0,1,22 0, 2, 28

Med (median), Interquartile range (IQR), Maximum (Max) values in ng/L.

Conclusions: Very low hs-cTn levels were measureable in 28.0% to 39.2% (T0
and T1) of ED patients with suspected AMI but with a final NCUO diagnosis. The
1 hour delta hs-cTn in these patients was minimal.
Acknowledgement/Funding: Roche Diagnostics
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Point-of-care heart-type fatty acid binding protein versus
high-sensitivity troponin T testing in emergency patients at high risk
for acute coronary syndrome

F.H. Verbrugge, S. Kellens, M. Vanmechelen, L. Grieten, J. Van Lierde, J. Dens,
M. Vrolix, P. Vandervoort. Hospital Oost-Limburg (ZOL), Cardiology, Genk,
Belgium

Background: High-sensitivity cardiac troponin T (hs-TnT) testing is used to de-
tect myocardial damage in patients with acute chest pain. Heart-type fatty acid
binding protein (H-FABP) may be an alternative biomarker, available as point-of-
care (POC) test.
Purpose: To compare the diagnostic yield of POC H-FABP versus hs-TnT in pa-
tients with high pre-test probability of acute coronary syndrome (ACS).
Methods: Emergency department patients (n=203), referred for suspected ACS
or presenting with typical chest pain and ≥1 cardiovascular risk factor were
prospectively included in a single-centre cohort study. hs-TnT and POC H-FABP
testing were concomitantly performed at admission and after 6h.
Results: Maximal hs-TnT levels above the 99th percentile were observed in 152
patients (75%) with 127 (63%) fulfilling criteria for myocardial infarction. Upon
admission, hs-TnT and H-FABP were associated with an AUC (95% CI) of 0.83
(0.77–0.89) and 0.79 (0.73–0.85), respectively, to predict myocardial infarction,
which increased to 0.93 (0.90–0.97) and 0.88 (0.84–0.93), respectively, after 6h.
The diagnostic accuracy for non-ST-segment elevation myocardial infarction was
somewhat lower at 0.80 (0.72–0.87), 0.90 (0.84–0.96), 0.73 (0.64–0.81), and 0.77
(0.67–0.86), respectively. However, when assessment was performed within 3h
of chest pain onset, diagnostic accuracy of H-FABP versus hs-TnT was similar
(Figure). Each standard deviation increase in admission H-FABP was associated
with a 68% relative risk increase of all-cause mortality (P-value=0.027) during
666±155 days of follow-up.

Conclusions: POC H-FABP testing has lower diagnostic accuracy compared to
hs-TnT assessment in patients with high pre-test ACS probability, but might be of
interest when assessment is possible early after chest pain on set.
Acknowledgement/Funding: Frederik Verbrugge is supported by a Ph.D. fellow-
ship of the Research Foundation – Flanders (FWO, 11L8214N)
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Primary prevention indication for implantable cardioverter-defibrillator
in post infarct patients: the value of myocardial infarction scar
characterization by magnetic resonance imaging

D. Voilliot1, F. Odille2, M. Andronache1, I. Magnin-Poull1, D. Mandry3,
P.-Y. Marie3, J. Felblinger2, E. Aliot1, N. Sadoul1, C. De Chillou1. 1University
Hospital of Brabois ILCV, Cardiology, Nancy, France; 2University Hospital of
Brabois, IADI, INSERM U947, Nancy, France; 3University Hospital of Brabois,
Nuclear medecine, Nancy, France

Introduction: The use of implantable cardioverter-defibrillators (ICD) in post my-
ocardial infarction (MI) and low left ventricular ejection fraction (LVEF) is recom-
mended to prevent the cardiac sudden death. However, most patients never re-
ceive ICD therapy and ventricular tachycardia (VT) may occur in patients with
subnormal LVEF. Our current risk stratification based on LVEF seems inadequate.
We studied whether the characteristics of MI scar, as assessed by magnetic res-
onance imaging (MRI), could predict the occurrence of VT in post MI.
Methods: Group 1: 74 patients with a MI>6 months and a primary prevention
indication for ICD implantation. Group 2 and 3 (54 patients, LVEF<40% and 15
patients, LVEF≥40%), hospitalized for VT were used to test criterion determined
on group 1. All patients underwent a cardiac MRI study before implantation. De-
layed contrast enhancement was used to assess scar morphology.
Results: In group 1: VT occurred in 22 patients (30%) after a follow-up of 47±28
months. There were no differences between patients who experienced VT and
those who did not for demographic data, LVEF, total myocardial and MI surface.
In patients with VT, MRI showed greater intramural scar surface (ISS) (4.90±3.96
vs. 2.71±2.79 cm2; p=0.008), looking like a barrier at infarct borders. ISS was sig-
nificantly associated with the occurrence of VT (HR, 1.17/cm2; CI, 1.02–1.35;
p=0.002). ISS>1.65 cm2 was the best predictor of VT occurrence at 5 years
(67.2% vs. 0%; p<0.0001). All patients of group 2 and 3 had ISS>1.65 cm2.
There was a linear correlation between ISS and the cycle length of VT (r=0.30;
p=0.008).

Conclusion: A critical surface of IS at an infarct border may be key factors for
the occurrence of VT after MI, regardless of LVEF, and may be block and/or slow
conduction area.

P165 | BEDSIDE
Risk stratification of ICD patients for appropriate shock and mortality
in a multi-centre cohort. The EU-TrigTreat study

L. Bergau1, R. Willems2, A.E. Tuinenburg3, M.A. Vos3, P. Flevari4, C. Sohns1,
C. Roever1, T. Friede1, G. Hasenfuss1, M. Zabel1. 1University Medical Center
Goettingen, Goettingen, Germany; 2KU Leuven, Leuven, Belgium; 3University
Medical Center Utrecht, Utrecht, Netherlands; 4Attikon University Hospital,
Athens, Greece

Improved selection of pts for ICD therapy is highly desirable. We aimed to evaluate
multiple risk stratifiers for malignant arrhythmias and mortality.
Methods and results: In 4 centers, 672 ICD pts were prospectively stud-
ied. Baseline tests by protocol were: 12-lead ECG including short term vari-
ability of QT interval (STV-QT), T-wave alternans (TWA, Cambridge Heart), 24h-
Holter recording, inducibility on programmed stimulation (PVS), LVEF, NYHA, NT-
proBNP, and eGFR. All-cause mortality and first appropriate shock were prospec-
tively defined as endpoints. F/U was 2.4±1.2 yrs.
Of 632 analyzable pts (n=490 TWA, age 63±13 yrs, 81% male, 63% primary pre-
vention, 42% ICM, 34% DCM, LVEF 40±14%), 13% had AF as basic rhythm, 20%
were inducible for VT/VF. First appropriate shock occurred in 76 (5.4%/yr), 52
(3.4%/yr) died. In univariate regression age, LVEF, COPD, AF, eGFR, PVCs/24h,

Hazard ratios of multivariate analysis.
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NT-proBNP (p<0.001), QRS (p=0.001), QTc (p=0.01), NYHA (p=0.002), hsCRP
(p=0.002), HRT onset and deceleration capacity (both p=0.006) were pre-
dictors of mortality. LVEF, secondary prevention (p=0.006), eGFR (p=0.002),
VT/VF inducibility (p<0.001), PVCs/24h (p=0.002), TWA A (p=0.005) and B-rules
(p=0.02), STV-QT (p=0.02), COPD (p=0.007), NT-proBNP (p=0.03) were predic-
tors of shocks. In a multivariate basic model, age (p=0.011), LVEF (p=0.013), AF
(p=0.01), and QRS (p=0.045) remained for mortality, LVEF, indication (p=0.002),
and eGFR (p=0.008) for shocks. Multivariate regression of all other variables
adding one each to the base model is shown in the figure.
Conclusions: In a large cohort of ICD pts, appropriate shocks are independently
predicted by VT/VF inducibility, non-negative TWA and number of PVCs on Holter.
Mortality predictors are led by PVCs and hs-CRP. These results should aid in
patient selection for implantation.

P166 | BEDSIDE
Use of primary prophylactic implantable cardioverter defibrillators in
Europe - data from the EU-CERT-ICD Registry

C. Sticherling1, J. Hastrup Svendsen2, S. Wijers3, M. Scharfe1, G. Schmidt4,
B. Vanderbeck5, A. Lubinski6, B. Merkely7, F. Braunschweig8, M. Zabel9

on behalf of EU-CERT-ICD Investigators. 1University Hospital Basel, Basel,
Switzerland; 2Rigshospitalet - Copenhagen University Hospital, Copenhagen,
Denmark; 3University Medical Center Utrecht, Utrecht, Netherlands; 4Deutsches
Herzzentrum Technische Universitat, Munich, Germany; 5University Hospitals
(UZ) Leuven, Leuven, Belgium; 6Medical University of Lodz, Lodz, Poland;
7Semmelweis University Heart Center, Budapest, Hungary; 8Karolinska
University Hospital, Stockholm, Sweden; 9University Medical Center Gottingen
(UMG), Gottingen, Germany

Background: Therapy with an implantable cardioverter defibrillator (ICD) has be-
come standard of care for primary prevention of sudden cardiac death (SCD) in
patients at risk. These recommendations are based on trials conducted more than
a decade ago and enrolling pts not later than 2001.
Purpose: We aimed to determine the current role of primary prophylactic ICD
therapy in a cohort of contemporary European patients implanted between 1992
and 2013, thereof 96% after 2002.
Methods: Primary prophylactic ICD pts with an ejection fraction (EF) ≤35% from
13 centres in11 European countries were followed for a median of 35 (IQR 17–59)
months. Survival status, type of death, occurrence of inappropriate or appropriate
ICD interventions, death without using the ICD, as well as patient characteristics
were collected in all patients.
Results: A total of 4’868 pts (82% male, mean age at implant 62±12 yrs, ischemic
cardiomyopathy 62%, EF 28±10%, QRS width 124±33 ms, 26% diabetics) re-
ceived single chamber (49%), dual- chamber (21%) or cardiac resynchronization
therapy (CRT)-ICD (30%). 15% had at least one ICD replacement. 39% were in
NYHA class II, 39% in NYHA class III and 33% had a history of atrial fibrillation.
After a median F/U of 35 months, 19% of patients had died and 1.7% under-
went heart transplantation. 21% had at least one appropriate ICD intervention
(thereof 14% a shock) and 7.7% experienced at least one inappropriate therapy.
First appropriate intervention occurred after a median of 15 months (6–32). 557
of 940 (59%) pts who died never used their ICD, 30% had an appropriate and 8%
only inappropriate ICD therapies. The overall mortality (14.4 vs. 20.4%, P<0.001)
as well as the proportion of patients with appropriate ICD use (15.3 vs. 22.1%,
p<0.001) were significantly lower in women compared to men.
Compared to pts without a CRT-D, resynchronized patients had a higher mortal-
ity (23.9 vs. 17.3%, p<0.001). At the same time, fewer CRT-D pts experienced
appropriate ICD interventions (18.4 vs. 21.9%, p<0.05).
Conclusions: A contemporary European ICD population implanted after the
landmark ICD trials for primary prevention has a mortality of 19% over a me-
dian follow-up of 35 months. Two third died without ever appropriately using their
ICD. Of note, compared to men women are underrepresented and have a signif-
icant lower overall mortality and fewer experience appropriate ICD interventions.
CRT-D pts had a higher mortality and were less likely to appropriately use their
ICD.

P167 | BEDSIDE
Identifying a population of patients suitable for the implantation of a
subcutaneous defibrillator (S-ICD) among patients implanted with a
conventional transvenous device (TV-ICD)

L. Zabala Diaz1, J. Romero Roldan1, J. Abad Vicente1, L. Perez2, X. Vinolas3,
J.B. Martinez4, F. Perez5, E. Garcia6, J. Alzueta7, E. Diaz Infante8. 1Complejo
Hospitalario de Navarra, Área Clínica del Corazón, Pamplona, Spain; 2Complejo
Hospitalario Universitario de A Coruña, A Coruña, Spain; 3Hospital de la Santa
Creu i Sant Pau, Barcelona, Spain; 4Hospital Universitario Araba, Vitoria/
Gasteiz, Spain; 5Hospital General Universitario Reina Sofía, Murcia, Spain;
6Complejo Hospitalario de Vigo, Vigo, Spain; 7Hospital Universitario Vírgen
de la Victoria, Málaga, Spain; 8Hospital Universitario Vírgen Macarena, Sevilla,
Spain

Background and objectives: The new S-ICD minimizes the complications asso-
ciated with the use of intravascular leads in a TV-ICD. However, it have limitations
such as the inability to provide pacemaker function or pacing to treat ventricu-
lar tachycardia (VT). There are a few trials that analize the potential candidates

for this new device. The aim of our study was to identify patients implanted with
TV-ICD who would be potential candidates for S-ICD.
Methods: We included patients from UMBRELLA, a prospective study involving
ICD patients followed through the Carelink system. We selected patients who
underwent a single-chamber ICD first implantation in both primary and secondary
prevention, presenting with no monomorphic VT and without indication for pacing
at the time of the implant procedure. During the follow-up the emergence of new
indication of stimulation was assessed, as well as the appearance of at least one
episode of VT successfully ended by antitachycardia pacing (ATP).
Results: Among a total of 1652 patients who underwent a first time ICD implan-
tation, 444 met the inclusion criteria (26.9%). During a median follow-up of 31
months, 31 patients (6.9%) needed stimulation, 56 (12.6%) presented episodes
of VT terminated by ATP and 76 (17.1%) achieved the combined endpoint. Mul-
tivariate analysis indicated the determinants of the unsuitability for an S-ICD (ta-
ble).

Table 1

Need for stimulation Effective ATP Combined endpoint
OR (95% CI) p OR (95% CI) p OR (95% CI) p

Age (per 1 year) 1,03 (1,00–1,07) 0,071 0,99 (0,97–1,02) 0,494 1,01 (0,99–1,04) 0,372
Male gender 1,69 (0,37–7,72) 0,497 1,39 (0,50–3,90) 0,528 1,53 (0,61–3,88) 0,368
Secondary

prevention 1,00 (0,24–4,14) 1,000 2,39 (0,69–8,33) 0,172 2,44 (0,88–6,74) 0,085
Ischemic disease 1,46 (0,58–3,68) 0,424 0,60 (0,30–1,19) 0,145 0,80 (0,43–1,49) 0,483
Heart failure 1,14 (0,44–3,01) 0,787 1,63 (0,70–3,81) 0,255 1,37 (0,68–2,76) 0,381
QRS ≥120 ms 1,55 (0,67–3,60) 0,310 1,03 (0,50–2,12) 0,941 0,90 (0,48–1,73) 0,756
Atrial fibrillation 3,27 (1,44–7,42) 0,005 3,16 (1,61–6,20) 0,001 2,77 (1,53–5,02) 0,001
LVEF ≤35% 0,40 (0,14–1,21) 0,105 3,77 (1,26–11,29) 0,018 1,92 (0,80–4,58) 0,144

Atrial fibrillation and LVEF ≤35% predicted the endpoints.

Conclusions: Selected candidates for S-ICD implantation depending on the ab-
sence of need for stimulation and monomorphic VT episodes at the time of the
implant procedure, maintain the suitability for such device throughout the time,
especially if they do not present with atrial fibrillation or severe LVEF depression.

P168 | BEDSIDE
Anti-tachycardia pacing is not associated with increased mortality

S. Sun1, M.L. Brown2, J.W. Johnson2, V. Sharma2, O.A. Obel1. 1University
of Texas Southwestern Medical School, Department of Medicine, Division of
Cardiology, Dallas, United States of America; 2Medtronic PLC, Minneapolis,
United States of America

Background: Several analyses from primary prevention trials on implantable
cardioverter-defibrillator (ICD) therapy have shown a clear association between
ICD shocks and increased mortality. Recently a large trial comparing ICD ther-
apies suggested a possible link between anti-tachycardia pacing (ATP) and in-
creased mortality.
Purpose: The objective of this study was to examine the relationship between
ATP, ICD shocks, and mortality.
Methods: Patients followed through the Medtronic CareLink database, implanted
between January 2006 through May 2014 were included. Patients who met the
following baseline programming were included: ventricular fibrillation (VF) num-
ber of intervals to detect 18/24, 24/32, or 30/40; VF detection interval ≤320 msec;
supraventricular tachycardia (SVT) ventricular rate limit ≥260 msec; at least one
SVT discrimination algorithm turned on; and ATP before or during charging. Pa-
tients with one or more treated episodes were classified according to: receiving
only ATP, receiving only shocks, receiving both therapies. Survival data was ob-
tained from the Medtronic Device and Registrant Tracking database. A Cox re-
gression analysis was used to compare the risk of death between groups.
Results: The data included 66968 patients, mean age 66±12 years, 74% male,
and mean follow-up was 31.1±21.3 months. Of these, 7197 (10.7%) patients died.
Patients were classified into one of four groups based on therapy received: no
treated episodes (n=47433, 71%); ATP only (n=7471, 11%), shock only (n=1902,
3%), and ATP + shock (n=10162, 15%). Hazard ratios for death are shown in the
table. Patients receiving shock or ATP + shock had significantly higher likelihood
of death compared to patients with no treated episodes, while those receiving
only ATP were not at higher risk. Mortality was not significantly different between
shock only and ATP + shock groups (p=0.59).

Hazard ratio for death

No episodes ATP only Shock only ATP + Shock

N 47433 7471 1902 10162
Number of deaths 4631 (9.8%) 782 (10.5%) 260 (13.7%) 1524 (15.0%)
Hazard ratio compared to no episodes – 1.06 2.02 2.10 95%

(95% CI) (0.98,1.14) (1.79,2.30) (1.98,2.23)
p=0.146 p<0.001 p<0.001

Conclusion: In this large observational study of “real world” ICD use, ATP therapy
is not associated with increased risk of death. Delivering ATP before or during
adds no incremental mortality risk to shock alone.
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P169 | BENCH
Magnetic resonance imaging in patients with a subcutaneous
implantable cardioverter-defibrillator (S-ICD)

P. Neuzil, M. Janotka, J. Keller, J. Vymazal, J. Weichet, J. Brada, M. Mudroch,
J. Zacek, J. Petru. Na Homolce Hospital, Prague, Czech Republic

Background: With the increasing number of patients with cardiac implantable
devices who are indicated for MRI, there is a growing need for establishing MRI
compatibility of cardiac implantable devices. This is the first publication demon-
strating that patients implanted with an S-ICD can be safely scanned with a 1.5T
MRI.
Methods: Patients with implanted S-ICD systems (minimum 3 months after im-
plantation procedure) underwent one or more types of anatomical MRI scans. The
SICD was programmed “of f” and patient were monitored throughout the imaging
procedure (ECG and oxygen saturation). Device function was evaluated pre and
post each scan. Patients were asked to report immediately any pain, torqueing
movement or heating sensation in the area of the pocket or electrode
Results: Fifteen patients underwent a total of 19 examinations at 1.5T. Scans
included brain, spine, cardiac and extremities. Two patients were re-scanned due
complaints of heating over the can during lumbar scans which was caused by
a thermistor probe placed on the skin to measure skin temperature. All the re-
maining scans occurred without incident. In one patient we properly diagnosed
protrussion of the L5 disc and adequate therapy was indicated. No evidence of
device malfunction, depletion of batteries, interaction with programmed parame-
ters or tissue injury by potential overheating was obversed.

Conclusions: MRI scanned of patients with the implanted S-ICD can be per-
formed safely under controlled conditions.

P170 | BEDSIDE
The role of implantable cardioverter defibrillators in patients with
ventricular assist devices

A. Gkouziouta, A. Kostopoulou, D. Kalogerakis, A. Tsipis, G. Theodorakis,
S. Adamopoulos. Onassis Cardiac Surgery Center, Athens, Greece

Purpose: Ventricular assist device (VAD) use is a justifiable strategy for patients
with end-stage heart failure (HF) as bridges to transplantation (BTT), as tempo-
rary support to allow myocardial recovery and as destination therapy for trans-
plant ineligible patients. Complications remain common for those patients and
the optimal use of other pharmacological and non-pharmacological therapies re-
mains uncertain. Ventricular tachyarrhythmia (VA) events while on VAD support,
range from 22–52% while the majority of events seem to occur in the early post-
operative period, after implantation.Implantable cardioverter-defibrillators (ICDs)
are known to improve survival in patients with both ischemic and non-ischemic HF
etiologies by reducing the incidence of sudden cardiac death. Given the possible
survival benefit of ICDs in VAD-supported HF patients, we sought to confirm the
efficacy of ICDs in a large transplant referral center of VAD-supported HF patients
to improve clinical outcomes in this patient population that will surely expand in
the coming years.
Methods: We reviewed data for consecutive adult HF patients receiving VAD as
a bridge to transplantation from 2003 to 2013. The primary outcome was survival
to transplantation.
Results: A total of 97 VADs were implanted [34 left ventricular (LVAD), 63 biven-
tricular (BIVAD), mean age 40±12 years, 90% male, left ventricular ejection frac-
tion 18±9%, 74% dilated cardiomyopathy]. Mean length of support was 740 days
(range 30–1460); 53 patients survived to transplantation. Sixty patients had an
ICD (22 LVAD, 38 BIVAD). More LVAD patients had an appropriate ICD shock
before implantation than after (16 vs 7; P=0.02). There was a trend toward higher
shock frequency before LVAD implant than after (3.3±5.2 vs 1.1±3.8 shocks/y;
P=0.06). Mean time to first shock after VAD implant was 129±109 days. LVAD-
supported patients with an ICD were significantly more likely to survive to trans-
plantation [1-y actuarial survival to transplantation: LVAD: 91% with ICD vs 57%
without ICD; BIVAD: 54% vs 47%. ICD shocks on VAD support when appropri-

ate and frequent predicted adverse outcomes and hospitalizations such as aortic
regurgitation or right heart failure when on LVAD support.
Conclusions: Shock frequency decreases after VAD implantation, likely owing to
ventricular unloading, but appropriate ICD shocks still occur in VAD patients. An
ICD is associated with improved survival in LVAD-supported HF patients.

POST MYOCARDIAL INFARCTION OUTCOME

P171 | BEDSIDE
Self-reported use of guideline-recommended medication 12 months
after acute coronary syndrome: a national longitudinal study

O.A. Alabas, K. Laut, T.B. Dondo, M. Van Laar, C.P. Gale. University of Leeds,
Division of Epidemiology and Biostatistics, LICAMM, Leeds, United Kingdom

Background: Non-adherence and falling persistence to cardiovascular medica-
tions following acute myocardial infarction (AMI) is a global threat, associated with
increased mortality. There are no contemporary whole-country longitudinal data
on non-adherence to medication after AMI.
Methods: Nationwide longitudinal study of 5257 patients, among 48 hospitals in
England, 2011–13, using data from the Evaluation of the Methods and Manage-
ment of Acute Coronary Events project (EMMACE-3). Self reported use (adher-
ence) and prescription (compliance) was recorded at hospital discharge, 1, 6 and
12 months after hospital discharge. Patients were classified as adherent to their
medication when the level of medication use exceeded 75%. Similar cut-off point
was used for the compliance.
Results: Mean (SD) of age was 64.4 (11.0) years, there was 26.9% female and
60.1% with non ST-segment elevation myocardial infarction (NSTEMI). At dis-
charge the prescription of medication was: aspirin 99.5%, beta-blockers 99.3%,
ACEIs 98.7%, statins 99.6% and clopidogrel 97.6% and at 12 months was 93.0%,
88.0, 77.8, 95.3 and 71.2%, respectively. Medication adherence was high at 1
month (99.8%, 99.7%, 99.7%, 98.8%, and 99.3%), 6 months (99.3%, 99.6%,
99.2%, 98.2% and 99.3%) and 12 months (98.9%, 99.1%, 99.2%, 97.7% and
98.9%) for aspirin, beta-blockers, ACEIs, statins and clopidogrel, respectively
(Fig.1).

Fig.1: Medication adherence/compliance

Conclusion: Prescription of evidence-based medication for AMI was high at hos-
pital discharge. However, up to 12 months after hospitalisation with AMI med-
ication compliance falls in contrast to medication adherence. Non-compliance
undermines evidence-based therapy and may, therefore, contribute to avoidable
cardiovascular deaths.

P172 | BEDSIDE
Biomarker-based prediction model for recurrent ischemic events in
revascularised patients with acute coronary syndromes

D. Lindholm1, J. Lindback2, S.K. James1, R.C. Becker3, A. Himmelmann4,
A. Siegbahn1, P.G. Steg5, H.A. Katus6, C. Varenhorst1, L. Wallentin1. 1Dept of
Medical Sciences, Uppsala University, and Uppsala Clinical Research Center,
Uppsala, Sweden; 2Uppsala Clinical Research Center, Uppsala, Sweden;
3Academic Health Center, Division of Cardiovascular Health and Disease, Heart,
Lung and Vascular Institute, Cincinnati, United States of America; 4AstraZeneca
Research and Development, Mölndal, Sweden; 5INSERM-Unité 1148; AP-HP;
FIRE, Hôpital Bichat; Université Paris-Diderot; NHLI Imperial College, Paris,
France; 6University Hospital of Heidelberg, Medizinische Klinik, Heidelberg,
Germany

Background: Acute coronary syndrome (ACS) risk scores have been developed
to guide selection for early revascularisation. Currently it is recommended that
troponin-positive patients undergo early invasive management. Thus, there is a
need to estimate prognosis and guide treatment decisions in revascularised pa-
tients.
Purpose: To develop a risk score for cardiovascular death (CVD)/spontaneous
myocardial infarction (MI)/stroke in revascularised ACS patients based on clinical
characteristics, angiographic findings and biomarkers.
Methods: In the PLATO trial, 9,448 patients with ST-elevation or non-ST-elevation
ACS underwent revascularisation, and had information on biomarker levels and
clinical characteristics. A Cox-regression model was constructed, comprising
all prognostic clinical variables, extent of coronary artery disease (CAD) and
biomarkers. This model was then approximated by a smaller model, including
the most important variables. The new model was internally validated using 100
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bootstrap samples and compared with GRACE and TIMI scores by C index and
decision curve analysis. The development and validation of the model followed
the recently published TRIPOD (Transparent Reporting of a multivariable predic-
tion model for Individual Prognosis Or Diagnosis) statement.
Results: The final model included age, gender, body mass index, ECG findings,
extent of CAD, NT-proBNP, GDF-15, prior stroke/TIA, prior MI, and diabetes mel-
litus. It showed good internal validity, and predicted the composite endpoint with
a C index of 0.68, as compared with 0.60 for TIMI and 0.60 for GRACE score.
Decision curve analysis showed net benefit of using the new model compared
with GRACE score. In the prediction of CVD alone, the C index for the new model
was 0.77, compared with 0.65 for TIMI and 0.73 for GRACE score.
Conclusion: This novel biomarker-based risk score more accurately predicts
recurrent ischaemic events (when compared with TIMI and GRACE scores) in
revascularised ACS patients, and may be useful as decision support to guide
continued medical and interventional therapy.
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Impact of invasive strategies and sex on 5-year mortality after AMI.
Insights From the French ST-elevation and non-ST-elevation
myocardial infarction (FAST-MI) 2005 registry

E. Puymirat1, M. Donataccio2, B. Parapid3, G. Steg4, H. Eltchaninoff5,
E. Ferreri6, S. Charpentier7, J.E.A.N. Ferrieres8, N. Danchin1, T. Simon9

on behalf of FAST-MI investigators. 1Hôpital Européen Georges Pompidou,
Université Paris Descartes, Paris, France; 2AP-HP - European Hospital Georges
Pompidou, Paris, France; 3Clinical center of Serbia, Belgrade, Serbia; 4Hospital
Bichat-Claude Bernard, Université Paris Diderot, Paris, France; 5University
Hospital of Rouen, Rouen, France; 6University Hospital Pasteur of Nice, Nice,
France; 7Purpan University Hospital, Emergency Department, Toulouse, France;
8Toulouse Rangueil University Hospital (CHU), Department of Cardiology;
UMR1027, INSERM, Toulouse, France; 9AP-HP - Hospital Saint-Antoine, Faculty
of Medicine Pierre & Marie Curie Paris 6, Paris, France

Rationale: Previous studies have reported a lower use of Invasive strategies (IS)
in women with AMI, although such strategies are recommended for both STEMI
and non-STEMI. Whether the sex difference in IS use still persists at the acute
stage and translates into differences in long term mortality deserves evaluation.
Methods and results: We used the data from a nationwide French prospective
multicentre registry from 3,670 AMI patients (1155 women (31.5%), 2515 men
(68.5%)) recruited in 223 centers in 2005 and followed-up for 5 years. We ex-
amined 5-year mortality in patients categorized according to sex and use of IS
(i.e. coronary angiography during the hospitalisation with a view to revasculari-
sation). IS was less frequently used in women than in men (adjusted OR=0.66;
95% CI: 0.52–0.85), regardless AMI type, age group or risk category. The 5-
year mortality did not differ according to sex in the overall population as well as
hospital-discharged population. However, use of IS was associated with lower 5-
year mortality in both women (HR=0.66; 95% CI: 0.51–0.86) and men (HR=0.48;
95% CI: 0.38–0.60). Taking men with an IS as the reference category, adjusted
HR of 5-year death was 0.93 (0.72–1.20) for women with an IS, 1.90 (1.44–2.52)
for men without IS, and 1.71 (1.28–2.29) for women without IS. When analysed
separately in the populations of men and women, IS was a correlate of lower mor-
tality both in men (adjusted HR=0.48; 95% CI: 0.38–0.60) and women (adjusted
HR=0.66; 95% CI: 0.51–0.86).
Conclusion: Invasive strategy remains less frequently used in women than
in men, yet is associated with improved five-year survival irrespective of sex.
Whether avoiding sex disparity in using invasive strategy would result in further
improvement in survival in women remains an open question.
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Long term myocardial recovery after revascularization for ST-segment
elevation myocardial infarction as assessed by cardiac magnetic
resonance imaging

R. Delewi1, M.E.C.J. Hassell1, A. Hirsch1, R. Nijveldt2, L. Robbers2,
J.G.P. Tijssen1, A.C. Van Rossum2, F. Zijlstra3, J.J. Piek1. 1Academic Medical
Center, Amsterdam, Netherlands; 2VU University Medical Center, Amsterdam,
Netherlands; 3Erasmus Medical Center, Department of Cardiology, Rotterdam,
Netherlands

Background: Limited studies have evaluated long term ventricular function us-
ing cardiac magnetic resonance imaging (CMR) after ST-segment elevated my-
ocardial infarction (STEMI). The present study assesses the long term functional
outcome in STEMI patients treated by primary PCI.
Methods: Study population consisted of 155 primary percutaneous coronary
intervention treated first STEMI patients. CMR was performed at 4±2 days, 4
months and 24 months follow-up. Patients were treated with beta-blockers, ACE-
or AT-II- inhibitors, statins and dual antiplatelet during follow-up according to cur-
rent international guidelines.
Results: Mean left ventricular ejection fraction (LVEF) at baseline was 44±8%.
Twenty-one percent of the study population had an increase of more than 5.0%
after 4 months of follow-up and 21% of the cohort had a decrease of more than
5.0%, indicating that left ventricular function is still dynamic, even after 4 months.
CMR analysis shows that patients with long term LVEF detoriation have sig-
nificantly larger end systolic volumes than patients with improvement of LVEF

(61±23ml/m2 compared to 52±21ml/m2, p=0.02). In contrast, patients with LV im-
provement had significantly greater improvement in wall thickening in the infarct
areas, but also in the no-infarct or remote zone.

Conclusion: Contrary to previous studies, we demonstrate that myocardial re-
modeling is a long-term process continuing up to 24 months post-PCI in AMI pa-
tients. Patients with LVEF long term detoriation are characterized by an increase
in end systolic volume and less wall thickening in the remote zones. Patients with
LVEF improvement exhibit an increase in left ventricular wall thickening both in
the infarct as well as in the remote zones.
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Galectin 3 is a powerful risk predictor for recurrent coronary events in
acute coronary syndrome patients

A. Schiopu, T. Yndigegn, H. Grufman, J. Nilsson, I. Goncalves. Lund University,
Department of Clinical Sciences Malmö, Malmo, Sweden

Background: Galectin 3 and ST2 are mediators and biomarkers of myocardial
fibrosis and remodeling that have recently entered the clinical practice guidelines
as prognostic factors in heart failure patients. Elevated galectin 3 and ST2 levels
in acute myocardial infarction patients have also been associated with increased
incidence of adverse events during follow-up.
Purpose: We aimed to assess the comparative ability of Galectin 3 and ST2 to
offer additional prognostic information for risk stratification in acute coronary syn-
drome (ACS) patients, on top of traditional cardiovascular risk factors and other
established prognostic biomarkers.
Methods: We measured the levels of galectin 3, ST2, N-terminal pro-B type na-
triuretic peptide (NTproBNP), high-sensitivity C-reactive protein (hsCRP), high-
sensitivity troponin T (TnT), cystatin C, and lipids in plasma collected from 524
ACS patients (STEMI, non-STEMI and unstable angina) on day 1 following the
acute event. Biomarker levels were correlated with the risk to develop recurrent
coronary events, in linear regression models adjusted for age, sex and tradi-
tional risk factors (smoking, diabetes mellitus, hypertension, LDL, HDL and triglyc-
erides).
Results: During a mean follow-up period of 2.13 years, 63 (12%) of the patients
suffered a new coronary event. Baseline galectin 3, ST2, hsCRP, NTproBNP and
cystatin C were significantly higher in these patients compared to the event-free
controls. In a Cox proportional hazards model with forward step selection that
included all biomarkers alongside traditional risk factors, age (HR per year of age
1.06, 95% CI 1.03–1.09), galectin 3 (HR per SD log increase 1.88, 95% CI 1.41–
2.51) and cystatin C (HR per SD log increase 1.39, 95% CI 1.12–1.74) were
selected as the only independent predictors of recurrent events in the population.
In receiver operating curve (ROC) analyses, addition of galectin 3 significantly
improved the c-statistic of the model based on traditional risk factors alone (0.81
vs. 0.76, P<0.001). Importantly, the model including only age and galectin 3 had
similar discrimination ability as the fully adjusted model (c-statistic 0.80 vs 0.81,
n.s.). None of the other biomarkers could further improve the c-statistic of the
model.
Conclusions: We found galectin 3 to be the most powerful predictor of recurrent
coronary events in ACS patients, among the tested biomarkers. A simple model
including age and galectin 3 significantly improved risk prediction compared to
traditional cardiovascular risk factors in this patient group.
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Trajectories of quality of life after myocardial infarction: a national
longitudinal study

O.A. Alabas, T.B. Dondo, K. Laut, M. Van Laar, C.P. Gale on behalf of The
Evaluation of the Methods and Management of Acute Coronary Events project
(EMMAC-3). University of Leeds, Division of Epidemiology and Biostatistics,
LICAMM, Leeds, United Kingdom

Background: There are no nationwide longitudinal health-related quality of life
(HRQoL) studies following acute myocardial infarction (AMI). To assess HRQoL
among AMI survivors.
Methods: Nationwide longitudinal study (48 hospitals, 5257 patients, England,
2011–13), using data from the Evaluation of the Methods and Management of
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Acute Coronary Events project (EMMACE-3). HRQoL was measured using the
EuroQol-5D (EQ-5D) at baseline and then at 1, 6 and 12 month follow up periods.
EQ-5D and EQ-VAS scores were stratified by age, sex and AMI phenotype (ST
elevated and non-ST elevated myocardial infarction (STEMI and NSTEMI)).
Results: There were 1335 (39.9%) STEMI and 2008 (60.1%) NSTEMI. The mean
age was 61.2 (SD=11.4) years for STEMI, 66.2 (SD=11.6) years for NSTEMI
and 74.1% males in the cohort. In general, study participants’ HRQoL improved
over time for EQ-5D and EQ-VAS (EQ-5D: mean=0.76, SD=0.27 and mean=0.79,
SD=0.26 at admission and 12 month respectively; EQ-VAS: mean=64.9, SD=
19.6 and mean=74.5, SD=18.4 at admission and 12 month respectively). There
were no differences in HRQoL between age groups. Males had better EQ-5D
compared with females at admission (mean, (SD) 0.76 (0.27) vs. 0.69 (0.30)), 1
month (0.77 (0.24) vs. 0.71 (0.27)), 6 months (0.81 (0.25) vs. 0.73 (0.28)) and at
12 months (0.81 (0.25) vs. 0.74 (0.28)). STEMI had better EQ-5D compared with
NSTEMI at admission (0.77 (0.28) vs. 0.74 (0.28)), 1 month (0.79 (0.24) vs. 0.74
(0.26)), 6 months (0.83 (0.24) vs 0.78 (0.26)) and at 12 months (0.83 (0.25) vs.
0.78 (0.27)) (Fig. 1).

Fig. 1. EQ-5D and EQ-VAS scores.

Conclusion: Despite improvements in the HRQoL over a 12 month follow up
period, quality of life improved less rapidly for NSTEMI compared with STEMI,
and females tended to have poorer quality of life compared with males over the
study period.
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Prognostic impact of chronic total occlusions. A report from the
Swedish Coronary Angiography and Angioplasty Registry (SCAAR)

E. Omerovic1, T. Ramunddal1, L. Hoebers2, J. Henriques2, C. Dworeck1,
G. Olivecrona3, J. Harnek3, U. Jensen4, M. Aasa4, D. Ioanes1. 1Sahlgrenska
University Hospital, Gothenburg, Sweden; 2Academic Medical Center of
Amsterdam, Amsterdam, Netherlands; 3Skane University Hospital, Lund,
Sweden; 4South Hospital Stockholm, Stockholm, Sweden

Background: Chronic total occlusions (CTO) are present in many patients with
coronary artery disease and are difficult to treat with percutaneous coronary in-
tervention (PCI). Our aim was to determine the prognostic impact of CTO on
long-term mortality in a large prospective cohort.
Methods: The study population consisted of all consecutive patients who un-
derwent coronary angiography in Sweden between January 1th 2005 and Jan-
uary 1th 2012 who were registered in the Swedish Coronary Angiography and
Angioplasty Registry (SCAAR). We compared the long-term mortality rates of
patients with and without CTO by using shared frailty Cox proportional-hazard re-
gression adjusted for confounders. We tested for interactions between CTO and
several prespecified characteristics: indication for angiography and PCI [stable
angina, ST-elevation myocardial infarction (STEMI), unstable angina/non-STEMI,
and other], severity of CAD (one-, two-, and three-vessel and/or left main dis-
ease), age, gender, and diabetes.
Results: During the study period, 14,441 CTO and 75,431 non-CTO patients
were registered in SCAAR. CTO was associated with higher mortality (hazard
ratio 1.29, 95% confidence interval 1.22–1.37, P<0.001). In subgroup analyses,
risk was lowest in patients with stable angina and highest in those with STEMI.
In addition, CTO was associated with highest risk in patients under 60 years of
age and lowest risk in octogenarians. There was no interaction between CTO and
either diabetes or gender, suggesting an equally adverse effect in both groups.
Conclusion: In this large prospective observational study of patients with coro-
nary artery disease, CTO was associated with increased mortality. This associa-
tion was most prominent in younger patients and in patients with acute coronary
syndromes.
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Effect of beta-blocking therapy on cardiac sympathetic nerve function
in patients with idiopathic pulmonary arterial hypertension

M.T. Rijnierse1, J.S. Van Campen2, K. De Boer1, H.J. Harms3, F.S. De Man2,
A.A. Lammertsma3, P. Knaapen1, H.J. Bogaard2, A. Vonk-Noordegraaf2,
C.P. Allaart1. 1VU University Medical Center, Department of Cardiology,
Amsterdam, Netherlands; 2VU University Medical Center, Department of
Pulmonary Diseases, Amsterdam, Netherlands; 3VU University Medical Center,
Department of Nuclear Medicine & PET, Amsterdam, Netherlands

Introduction: Patients with pulmonary arterial hypertension (PAH) and right ven-
tricular (RV) failure suffer from impaired cardiac sympathetic innervation, which
may be related to the severity of PAH. Previous studies in patients with LV failure
suggest that beta-blocking therapy improves cardiac sympathetic nerve function
but the effect in patients with PAH is not clear.
Purpose: The aim of this study was to assess regional sympathetic innervation
in patients with idiopathic PAH using [11C]hydroxyephedrine positron emission
tomography ([11C]HED PET) and to evaluate the effect of beta-blocking therapy.
Methods: This prospective double blind placebo-controlled cross-over trial con-
sisted of 18 patients (17 women, age 48±16 years, RVEF 43±18%) with idio-
pathic PAH, who were randomized for treatment with bisoprolol or placebo using
a cross-over design with two periods of 6 months. [11C]HED PET was performed
at baseline (n=13), at time of cross-over (n=16), and at the end of the study (n=16)
to assess sympathetic innervation. Ventricular function was assessed using car-
diac magnetic resonance imaging. [11C]HED uptake was evaluated using the
retention index (RI) in the LV, RV, and septum. Septum/LV and RV/LV RI ratios
were calculated. A linear mixed model was used to analyze the effect of bisopro-
lol therapy on [11C]HED PET variables and to correct for missing data.
Results: At baseline, both the RV and septum showed lower [11C]HED RI values
than LV. (3.25±0.84 and 4.19±1.41 vs. 4.58±1.18, both p<0.05). In addition, sep-
tal RI and septum/LV RI ratio showed good correlations with RV function (r=0.77,
p<0.01 and r=0.93, p<0.01, respectively). Bisoprolol therapy did not affect abso-
lute RI but it did result in a significant increase in septum/LV and RV/LV RI ratios
(both +0.07, 95% CI 0.02–0.12, p<0.01).
Conclusion: Patients with idiopathic PAH demonstrated a heterogeneous pat-
tern of sympathetic nerve dysfunction, particularly in the RV and septum, which
suggest detrimental effects of RV failure. More importantly, reduced septal nerve
function was closely related to RV dysfunction. Bisoprolol therapy resulted in in-
creased septum/LV and RV/LV RI ratios, suggesting positive effects on regional
neuronal remodeling.
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Update on nuclear scan strategy to implement diagnosis in special
populations of a large series of patients with chest pain analyzed with
the propensity score matching for cardiovascular risk factors

A. Conti1, S. Bianchi2, D. Lazzeretti2, A. Covelli3, A.M. Lencioni3, E. Angeli3,
R. Bonini3, L. Vaggelli4, C. Gallini4, E. Costanzo4. 1North-West Tuscan Care,
NOA General Hospital and University of Florence, Emergency Department
and Chest Pain Care, Massa-Carrara, Italy; 2Careggi Hospital and University
of Florence, Emergency Department and Chest Pain Care, Florence, Italy;
3North-West Tuscan Care, NOA General Hospital, Emergency Department
and Chest Pain Care, Massa-Carrara, Italy; 4Careggi Hospital, Department of
Nuclear Medicine, Florence, Italy

Background: Nuclear scan strategy is a valuable second-line testing to imple-
ment diagnosis in chest pain patients. We sought to update the use of costly
nuclear scan strategy in special populations.
Methods: Intermediate-risk chest pain patients with negative first-line work-up
including clinical evaluation, serial ECGs, serial Troponins and echocardiography
underwent stress Single-Photon Emission Computed-Tomography (ex-SPECT)
and exercise tolerance test (ex-ECG). Baseline characteristics were adjusted with
the propensity score matching for possible confounders. SPSS software allowed
estimation of the propensity-score using logistic regression and specifying near-
est neighbor matching (1:5) in cardiovascular risk-factors and age. Patients with
perfusion defects underwent angiography whereas the remaining patients were
discharged and followed up. Endpoint was the composite of coronary stenosis
≥70% on angiography or cardiovascular death, acute coronary syndrome and
revascularization on follow-up.
Results: Out of 1234 patients enrolled (mean age 64.6±11.8, range 30–92
years), 526 were female, 461 showed hypertension (Hyp), 169 diabetes mellitus
(DM), 30 metabolic syndrome (Mets), 210 basal non-diagnostic ECG or echocar-
diographic abnormalities (ECG/echo-abnormalities). When we compared the re-
sults of ex-SPECT to ex-ECG we found that the sensitivity was 86% vs 27%,
respectively; p=0.0011; the specificity 85% vs 91%, respectively, p=0.296; the
positive predictive value 51% vs 34%, respectively, p<0.001; and the negative
predictive value 97% vs 87%, respectively, p=0.097. In addition, the area un-
der the Receiver Operator Curve of ex-SPECT (0.85, CI 95% 0.82–0.89) was
larger than area of clinical parameters (0.64, CI 0.59–0.68) and exercise ex-

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



Developments in nuclear cardiology, prognosis, risk stratification and management strategies 13

ECG (0.59, CI 0.54–0.63); p<0.001. On multivariate analysis, the presence of
ECG/echo-abnormalities and female gender were independent predictors of the
coronary events. Interestingly, predictive values were higher in patients with DM
and Mets (sensitivity 92%, specificity 81%, positive predictive value 46%, neg-
ative predictive value 98%) when compared to other populations. The positive
predictive value was higher in patients with ECG/echo-abnormalities (77%).
Conclusions: In chest pain patients with intermediate-risk, the costly ex-SPECT
strategy added incremental prognostic value over ex-ECG, especially in patients
presenting with DM and Mets.
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Measurement of left ventricular volumes and function with
oxygen-15-labelled-water gated positron emission tomography:
comparison with cardiovascular magnetic resonance imaging

R.S. Driessen1, J.E. Van Timmeren2, W.J. Stuijfzand1, M.T. Reinierse1,
P.G.H.M. Raijmakers2, A.A. Lammertsma2, H.J. Harms2, A.C. Van Rossum1,
M.C. Huisman2, P. Knaapen1. 1VU University Medical Center, Cardiology,
Amsterdam, Netherlands; 2VU University Medical Center, Radiology and Nuclear
Medicine, Amsterdam, Netherlands

Background: Quantitative myocardial perfusion imaging is increasingly utilized
for the diagnosis of coronary artery disease (CAD). Left ventricular (LV) func-
tion is well known for its prognostic importance. The aim of this study was to
compare LV volumes and function derived from gated oxygen-15-labelled water
(H215O) positron emission tomography (PET) with cardiovascular magnetic res-
onance (CMR) imaging as the reference technique.
Methods: Fifty-seven subjects with a varying degree of LV volumes and function
were studied. LV end-diastolic volume (LVEDV), LV end-systolic volume (LVESV)
and LV ejection fraction (LVEF) were assessed using H215O dynamic first-pass
PET and CMR. Inter- and intraobserver variability were determined using the in-
traclass correlation coefficient (ICC).
Results: PET derived LVEDV was comparable with CMR (206±71 mL and
212±68 mL respectively; P = not significant). However, LVESV was underesti-
mated by PET (113±67 mL versus 127±70 mL; P<0.05) and LVEF was overes-
timated by PET (49±14% versus 44±14%; P<0.05). Observed correlations for
LVEDV, LVESV, and LVEF were respectively 0.933, 0.914, and 0.873 (P<0.01 for
all correlations). Interobserver variability demonstrated a ICC for LVEDV, LVESV
and LVEF, of 0,975 (95% CI: 0,945–0,989), 0,966 (95% CI: 0,932–0,983), and
0,906 (95% CI: 0,836–0,951) respectively. Intraobserver variability expressed with
ICC was 0,986, 0,978 and 0,852 for LVEDV, LVESV and LVEF respectively.
Conclusions: It is feasible to assess cardiac functional data using gated dynamic
H215O PET during routine quantitative myocardial perfusion studies without in-
creasing patients burden. Good correlations with CMR were found across a wide
range of LV volumes and function. However, LVEF was overestimated compared
to CMR.
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Combination of fibrosis by cardiac magnetic resonance and late
heart-to-mediastinum ratio by cardiac 123-I MIBG imaging improves
risk stratification in candidates for primary prevention implantable car

P. Garcia-Gonzalez1, P. Cozar-Santiago2, O. Fabregat-Andres3, J. Estornell-
Erill1, R. Sanchez-Jurado2, B. Bochard-Villanueva3, A. Valle-Munoz4,
R. Paya-Serrano3, J. Ferrer-Rebolleda2, F. Ridocci-Soriano3. 1University
General Hospital of Valencia, Cardiac Unit Imaging-ERESA, Valencia,
Spain; 2University General Hospital of Valencia, Department of Nuclear
Medicine-ERESA, Valencia, Spain; 3University General Hospital of Valencia,
Department of Cardiology, Valencia, Spain; 4Hospital Marina Salud, Department
of Cardiology, Denia, Spain

Purpose: Identification of noninvasive prognostic markers of arrhythmic risk in
patients with advanced heart failure is a growing need. We tested whether a
myocardial scarring by cardiac magnetic resonance imaging (MRI) combined
with cardiac sympathetic denervation by 123-iodine metaiodogenzylguanidine
(123I-MIBG) imaging would improve risk stratification in patients evaluated for
implantable cardioverter defibrillator (ICD).
Methods: 86 heart failure patients referred for ICD therapy were prospectively
enrolled in a single center. During evaluation of ICD implantation, patients un-
derwent 123I-MIBG and MRI. Early and late 123I-MIBG imaging was performed
to assess cardiac innervation (heart-to-mediastinum ratio – HMR – and cardiac
washout rate) and MRI to assess late gadolinium enhancement (LGE). Endpoint
of the study was the composite of appropriate ICD therapy, ventricular tachycar-
dia, and cardiac death. A multivariate Cox proportional hazards model was used
to analyze the influence of late HMR and LGE in predicting the endpoint.
Results: During a mean follow-up of 21.5 months the endpoint was documented
in 19 patients (22%). The endpoint was more frequently reached in patients with
LGE ≥9.13% (p=0,066) and late H/M ratio ≤1.32 (p=0,021). 8 events was docu-
mented in patients with late HMR ≤1.32 & LGE ≥9.13% and 2 events was docu-
mented in patients with late HMR >1.32 & LGE <9.13%. Cox regression analysis
showed late HMR ≤1.32 (HR 3,159; CI 95% 1,095–9,115, LGE ≥9.13 (HR 9,955
CI 95% 1,403–11,147) and atrial fibrillation (HR 3,271 CI 1,175–9,109) as inde-
pendent predictors for the endpoint.
Conclusion: The combination of fibrosis by MRI with late HMR by 123I-MIBG

Kaplan-Meier of end-point.

improves risk stratification in primary prevention ICD candidates identifying high
and low risk patients.
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Incremental prognostic value of SPECT imaging over renal function: a
reclassification analysis

A. Ahmed1, W. Qureshi2, F. Khalid2, M. Al-Mallah1. 1King Abdul Aziz Medical
City, King Abdulaziz Cardiac Center, Riyadh, Saudi Arabia; 2Wake Forest
University, Cardiology, Winston-Salem, United States of America

Purpose: The aim of this study is to evaluate the prognostic implications of sin-
gle photon emission computerized tomography - myocardial perfusion imaging
(SPECT-MPI) over renal function and its impact on risk reclassification.
Methods: Patients presenting for a clinically indicated SPECT-MPI between April
2004 and May 2009 were included. Patients were followed up for a composite
endpoint of cardiac death, nonfatal myocardial infarction (CD/MI). Multiple nested
Cox proportional hazard models and net reclassification index were computed to
determine the incremental prognostic value of MPI over clinical features.
Results: A total of 11,494 patients (mean age, 65±12 years; 52% men) were
included in the study. The prevalence of stage I, II, III and IV or more chronic
kidney disease (CKD) were 14.9%, 46.8%, 30.5 and 7.8%, respectively. After
a median follow-up of 5 years (25th to 75th percentiles, 3 to 6.5 years), 1,692
(17.5%) patients had CD/MI (740 MI and 1182 CD). The risk of CD increased
with the presence of perfusion defects. Using Cox regression, total perfusion de-
fect improved discriminatory ability beyond traditional risk factors and renal func-
tion [AUC = 0.7386, (95% CI, 0.72616–0.75104) vs. 0.7852, (95% CI, 0.77332–
0.79699), p<0.0001]. SPECT MPI improves risk assessment of patients with an
NRI of 10.15% (p<0.001) above renal function.

Reclassification.

Conclusions: Across the spectrum of renal function, SPECT-MPI improves the
clinical prediction of CD/MI and reclassifies patients appropriately.
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18F-FDG-PET-CT assessed subclinical arterial inflammation is
positively associated with non-invasive markers of arterial stiffness in
recently diagnosed type 2 diabetes patients

S.A. De Boer1, M.C. Hovinga - De Boer2, J.D. Lefrandt1, A.M. Van Roon1,
P.W. Kamphuisen1, H.L. Lutgers3, A.W.J.M. Glaudemans4, H.J. Lambers
Heersprink5, R.H.J. Slart4, D.J. Mulder1. 1University Medical Center Groningen,
Department of Vascular Medicine, Groningen, Netherlands; 2Meander Medical
Center, Department of Radiology & Nucleair Medicine, Amersfoort, Netherlands;
3University Medical Center Groningen, Department of Endocrinology, Groningen,
Netherlands; 4University Medical Center Groningen, Department of Radiology &
Nucleair Medicine and Moleculair Imaging, Groningen, Netherlands; 5University
Medical Center Groningen, Department of Clinical Pharmacology, Groningen,
Netherlands

Introduction: Type 2 diabetes mellitus (T2DM) is accompanied by premature
arterial stiffness. The underlying mechanisms are unclear.
Purpose: We investigated the possible relation between subclinical arterial in-
flammation, calcification, and arterial stiffness in type T2DM.
Methods: 34 patients with recently diagnosed T2DM, without cardiovascular dis-
ease and not using glucose lowering drugs, were studied (age 63 (55–66) yrs,
65% male, HbA1c 46±4.3 mmol/mol (6.4±0.4%), 18% smokers). Arterial stiffness
was non-invasively assessed by aortic systolic blood pressure (aSBP, mmHg) and
aortic (carotid–femoral) pulse wave velocity (aPWV) using applanation tonometry.
A whole body 18F-FDG-PET-CT scan was performed to assess arterial inflamma-
tion (standard uptake value (SUV)max (according to EARL guidelines)) and CT-
scored arterial calcification (AC: visual score: 0 (no) to 4 (>50% calcified plaque)).
SUVmax and AC scores were calculated for the total aortic tree (aSUVmax) and
for 4 individual segments (carotid arteries (1), ascending aorta and aortic arch
(2), descending and abdominal aorta (3), and iliac and femoral arteries (4)).
Results: aSBP was strongly associated with aSUVmax (log transformed, fig-
ure) and with SUVmax of all segments separately, even after adjustment for
age, gender, current smoking, BMI, eGFR, HbA1c, lipids, CRP, and AC score
(R2=0.29; p=0.001). aPWV correlated significantly with SUVmax of segments 2
and 4 (both r=0.35; p=0.046), and tended to correlate with 1,3, and aSUVmax
(r=0.33; p=0.059). None of AC scores correlated with aPWV, aSBP, or any of the
SUVmax segments.

Association aSBP with aSUVmax in T2DM

Conclusion: 18F-FDG-PET-CT assessed subclinical arterial inflammation but
not calcification, is positively associated with determinants of arterial stiffness
in recently diagnosed T2DM patients.

P184 | BEDSIDE
Diagnostic performance of the cadmium-zinc-telluride SPECT system
with low-dose technetium-99m as assessed by fractional flow reserve

S. Hida, T. Chikamori, N. Tanaka, J. Yamashita, Y. Igarashi, C. Shiba, T. Saitoh,
K. Hirose, Y. Otaki, A. Yamashina. Tokyo Medical University, Tokyo, Japan

Background: Although stress myocardial perfusion single-photon emission com-
puted tomography (SPECT) using a Cadmium-zinc-telluride (CZT) camera is re-
ported to reduce the dose of radioisotope, few studies evaluate its diagnostic
accuracy by fractional flow reserve (FFR).
Methods: We prospectively evaluated 60 consecutive patients with suspected
or known coronary artery disease with low-dose stress/rest (technetium-99m ra-
dioisotopes 185/370MBq) SPECT using a Discovery NM 530c. Image acquisition
was performed in supine and prone positions after stress for 10 and 3 min, re-
spectively, and in supine position at rest for 6 min. Within 3 months, coronary
angiography was performed; FFR was measured if intermediate coronary steno-
sis were observed. A significant stenosis was defined as ≥90% diameter narrow-
ing on visual estimation, or as a lesion with <90% and ≥50% stenosis and FFR
≤0.80.
Results: To detect individual coronary stenosis, respective sensitivity, specificity
and accuracy were 90%, 76% and 85% for left anterior descending artery (LAD)
stenosis, 73%, 84% and 82% for left circumflex (LCX) stenosis, and 83%, 86%
and 85% for right coronary artery (RCA) stenosis. Limiting to 65 intermediate
stenotic lesions in which an FFR was measured, stress SPECT showed 85%
sensitivity, 88% specificity and 86% accuracy, whereas the diagnostic value de-
creased to 62% sensitivity, 56% specificity and 60% accuracy based only on vi-
sual estimation of ≥75% diameter narrowing.
Conclusions: Even using low-dose technetium-99m protocol with 555 MBq, CZT

SPECT demonstrated a good diagnostic yield in detecting a significant coronary
stenosis as assessed by FFR.

NEWS IN CARDIAC ANATOMY

P185 | BENCH
Branch-related ruptures cause intramural hematoma and dissecting
abdominal aortic aneurysm in angiotensin II-infused ApoE−/− mice

B. Trachet1, R.A. Fraga-Silva1, A. Piersigilli2, L. Aslanidou1, A. Astolfo3,
M.F.M. Stampanoni3, N. Stergiopulos1, P. Segers4. 1Swiss Federal Institute of
Technology of Lausanne, Institute of Bioengineering, Lausanne, Switzerland;
2Swiss Federal Institute of Technology of Lausanne, School of Life Sciences,
Lausanne, Switzerland; 3Paul Scherrer Institute, Swiss Light Source, Villigen,
Switzerland; 4Ghent University, IBiTech-bioMMeda, Ghent, Belgium

Background: Angiotensin II is known to provoke abdominal aortic aneurysms in
ApoE −/− mice. However, the exact anatomy and physiopathology of these lesions
is not fully understood.
Purpose: To visualize the mechanism behind abdominal aortic aneurysm forma-
tion in angiotensin II-infused mice.
Methods: N=36 male mice were followed up in vivo. Animals that did not die with
hemothorax (n=5) or hemoabdomen (n=9) were sacrificed after 10 (n=4), 18 (n=5)
and 29 (n=13) days of angiotensin II infusion. Abdominal aortic samples were
scanned ex vivo using phase contrast X-ray tomographic microscopy (PCXTM),
a novel imaging technique combining soft tissue image contrast with a 6.5 micron
isotropic resolution.
Results: Two independent phenomena caused dilatation of the outer abdominal
aorta diameter. On the one hand, an intramural hematoma was observed in 23/34
scanned samples. The median size of a hematoma was 10.2 mm (range: 1.37–
23.8 mm). Hematoma size linearly correlated to the number of medial ruptures
that occurred in the vicinity of small abdominal side branches (R2=0.71, median
3 ruptures/hematoma, range 0–13). On the other hand, a false channel was ob-
served in 20/34 samples, most often near the celiac artery (n=16). A loss of con-
tinuity in the tunica media could be observed cranial or caudal to the celiac artery
in 26/34 samples. The median size of this tear was 1.66 mm (range: 0.24 - 5.94
mm). The interaction between tear and hematoma determined the occurrence,
shape and size of the false channel.

Conclusion(s): Our data are the first ones visualizing and quantifying the branch-
related origin of dissecting abdominal aortic aneurysms in angiotensin II-infused
ApoE −/− mice. Further research is needed to elucidate the relevance and trans-
lational value to human aortic aneurysm pathogenesis.

P186 | BENCH
Quantification of focal lacerations in the tunica media that cause
ascending aortic aneurysm in angiotensin II-infused mice

B. Trachet1, A. Piersigilli2, R.A. Fraga-Silva1, L. Aslanidou1, A. Astolfo3,
M.F.M. Stampanoni3, P. Segers4, N. Stergiopulos1. 1Swiss Federal Institute of
Technology of Lausanne, Institute of Bioengineering, Lausanne, Switzerland;
2Swiss Federal Institute of Technology of Lausanne, School of Life Sciences,
Lausanne, Switzerland; 3Paul Scherrer Institute, Swiss Light Source, Villigen,
Switzerland; 4Ghent University, IBiTech-bioMMeda, Ghent, Belgium

Background: Angiotensin II is known to provoke ascending aortic aneurysms in
ApoE−/− mice. However, the exact anatomy and physiopathology of these lesions
is not fully understood.
Purpose: To unveil the mechanism behind ascending aortic aneurysm formation
in ApoE−/− mice.
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Methods: The geometry of the ascending aorta of n=47 male mice was followed
up in vivo with contrast-enhanced micro-CT. Animals that did not die with hemoth-
orax (n=5) or hemoabdomen (n=9) were sacrificed after 3 (n=11), 10 (n=4), 18
(n=5) and 28 (n=13) days of angiotensin II infusion. Samples were scanned ex
vivo using phase contrast X-ray tomographic microscopy (PCXTM), a novel imag-
ing technique combining soft tissue image contrast with a 6.5 micron isotropic
resolution.
Results: In all samples (n=42/42) we detected at least 1 and maximum 4 patch-
like lesions in the ascending aorta, characterized by a loss of continuity in one
or several of the inner elastic laminae of the tunica media. The median length of
these lacerations was 0.60 mm (range 0.07 - 3.50 mm), wall surface area was
1.05 mm2 (range 0.09–68.8 mm2) and wall volume was 0.03 mm3 (range 0.001–
1.86 mm3). They were located on the ventral (n=14), dorsal (n=2), left (n=27)
or right (n=27) portions of the ascending aorta. Ventral lacerations and those
causing hemothorax upon transmural rupture were significantly larger (p<0.05).
The size of the lesions was linearly correlated to the in vivo increase in ascending
aortic lumen (n=4, r2=0.99).

Mouse-specific micro-CT versus PCXTM

Conclusion(s): Our data are the first to visualize and quantify the size and lo-
cation of focal mechanical failures occurring in the inner medial laminae of the
ascending aorta in angiotensin II-infused mice. Further research is needed to
elucidate the relevance and translational value to human aortic aneurysm patho-
genesis.

P187 | BENCH
A comprehensive study of the human interatrial septum anatomy

M.K. Holda, M. Koziej, K. Piatek, J.P. Holda, W. Klimek-Piotrowska. Jagiellonian
University Medical College, Department of Anatomy, Krakow, Poland

Introduction: The interatrial septum is a common target for many medical proce-
dures. A thorough understanding of the anatomy of this region is critical to safely
perform this procedures and anticipate difficult situations and further complica-
tions.
Purpose: Our aim was to create an anatomical map that took into account the
size and position of different structures within the interatrial septum.
Methods: We collected and examined 135 randomly selected autopsied adult hu-
man hearts (Caucasian) of both sexes (28% females) aged from 19 to 94 years
old (47.±18.2) with BMI=27.1±6.0 kg/m2. The morphology of the interatrial sep-
tum were assessed as well as its precise measurements were performed. Focus
was put especially on the assessment of the fossa ovalis, PFO and septal pouch
morphology.
Results: The mean height and width of the interatrial septum were 35.0±7.3mm
and 29.3±8.1mm respectively. The interatrial septum height was correlated with
age (r=0.36; p=0.00), BMI (r=0.35; p=0.00), heart weight (r=0.39; p=0.00) and
circuit (r=0.28; p=0.002). Also the interatrial septum width was correlated with
age (r=0.27; p=0.001) and heart circuit (r=0.18; p=0.04). Mean values of cran-
iocaudal and anteroposterior fossa ovalis diameters were 11.9±3.8mm and
13.9±3.8mm respectively and were higher in heavier hearts (r=0.30;p=0.001 and
r=0.21;p=0.028), and increased with age (r=0.234; p=0.015 and r=0.34; p=0.000).
The fossa ovalis was situated 9.9±4.4mm above the mitral annulus, 20.5±5.2mm
from the inferior vena cava ostium and 12.6±5.2mm under the right atrium roof.
The PFO was present in 24.4% with mean channel length =10.5±5.2mm. The
tunnel-like PFO (channel length ≥12 mm) was observed in 8.9%. The PFO chan-
nel length was inversely correlated with BMI (r=−0.38; p=0.034) and increased
with the length of the left atrial appendage (r=0.38; p<0.05). The septal pouch
(SP) - incomplete fusion of the interatrial septum - was observed in 57.9% (left
–46%, right –6.7%, double –5.2%). The mean deep of the left sided SP was
9.1±5.4mm and the right sided SP was 6.3±3.8mm. Right SPs were always di-
rected with their apex upward, while left SPs downward.
Conclusions: The anatomical map of the interatrial septum was presented which
will allow for better planning of diagnostic and treatments procedures. The right
sided SP may imitate the PFO channel and the use of excessive force while guid-
ing the catheter through the septal pouch can be a direct cause of the penetration
into the aortic root. This is the first study to give an example of double SP which
indicates that the septum primum and septum secundum may start to fuse from
the center.

P188 | BENCH
Anatomical model as a key for the cavo-tricuspid isthmus ablation

M.K. Holda, M. Koziej, K. Piatek, J.P. Holda, W. Klimek-Piotrowska. Jagiellonian
University Medical College, Department of Anatomy, Krakow, Poland

Introduction: The cavo-tricuspid isthmus (CTI) is located between the inferior
vena cava (IVC) and tricuspid valve, and is associated with a great inter-individual
variability. The CTI is a target for ablation for treating atrial flutter. Despite a
high success rate of ablation it can be extremely difficult in patients with atypi-
cal anatomical conditions.
Purpose: The aim of our study is to provide useful information about the anatomy
of the CTI and surrounding stuctures, which could help to plan the CTI ablation.
Methods: We examined 100 autopsied human hearts (Caucasian) of both sexes
(27% females; 50.4±17.4 years old). The morphology of the CTI, IVC ostium and
Triangle of Koch were evaluated.
Results: Figure 1 presents the schematic view of the investigated heart re-
gion with results of our measurements. Central part of the CTI presents differ-
ent morphology: trabeculae (62%), intratrabecular recesses (26%) and trabec-
ular bridges (12%). The length of the smooth CTI part increases with the age
(r=0.26; p=0.009). The Eustachian valve is present in 69% with mean height
4.9±2.3mm. The Eustachian valve height is correlated with the length of the in-
ferolateral isthmus (r=0.27; p=0.02). A deep sub-Eustachian recess is present in
10%. The mean area of the Triangle of Koch amounts 142.2±51.6mm2 and is cor-
related with the age (r=0.29; p=0.003) and height of the Eustachian valve (r=0.24;
p=0.04). Dimensions of the tricuspid valve, the heart weight and circuit turned out
to be precise predictors for most CTI dimensions.

A schematic view of the CTI anatomy

Conclusions: We have created an anatomical model of the CTI area which can
be helpful in performing electrocardiological procedures. Presence of intratra-
becular recesses (26%), trabecular bridges (12%) and deep sub-Eustachian re-
cesses (10%) can make the CTI ablation more laborious.

P189 | BENCH
An as yet unrecognised anatomic variant of intramural course of
coronary arteries possibly correlating with the mid-wall sign in cardiac
magnetic resonance imaging

K. Wassilew1, D. Messroghli2. 1Deutsches Herzzentrum Berlin, Cardiac
Pathology Unit, Department of Cardiothoracic and Vascular Surgery,
Berlin, Germany; 2Deutsches Herzzentrum Berlin, Department of Internal
Medicine/Cardiology, Berlin, Germany

Introduction: On cardiovascular magnetic resonance (CMR), the mid-wall sign
(MS) in the interventricular septum (IVS) is regarded as a characteristic feature
of dilated cardiomyopathy. To our knowledge, there are no studies focussing on
its anatomic correlates in healthy individuals. Therefore we investigated histolog-
ically full thickness sections of the IVS of cardiac donors for anatomic correlates
of the MS in CMR.
Methods: We carefully examined all hearts of cardiac donors (n=36, male=16,
age range 1–73, mean age 50,5 years) received in 2014 at our institution from
the cardiovascular tissue bank. From each heart full thickness sections of the
IVS taken from 2 cm beneath the aortic annulus were studied on formalin fixed
embedded tissue sections using conventional histology (hematoxylin eosin) and
a collagen stain (Sirius red).
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Results: Macroscopically a subtle thin line separating right from left ventricular
myocardial wall was demonstrated in all patients at different levels of the IVS. Two
patients showed a macroscopically distinguishable thick line, extending from the
anterior epicardium to the posterior IVS. Its morphological correlate was dilated
coronary arteries, accompanied by lymphatics and veins, embedded in a thick
layer of edematous fibrofatty tissue. In all other donors, branching, non-dilated
intramural coronary arteries within scarce perivascular fibrous tissue correlated
to the macroscopically assessed subtle line.
Conclusion: Our results suggest that the MS is based on a normal anatomic
variant of a straight intramural course of congested vessels, surrounded by ex-
panded perivascular space. Our results warrant further correlative investigations
including CMR in this field, in order to define the role of MS in LV remodeling.

P190 | BENCH
The left atrial appendage morphology and its clinical significance

M.K. Holda, M. Koziej, K. Piatek, J.P. Holda, W. Klimek-Piotrowska. Jagiellonian
University Medical College, Department of Anatomy, Krakow, Poland

Introduction: In the past, the left atrial appendage (LAA) has been considered
to be an insignificant portion of cardiac anatomy. At present, we know that it is
not only a small muscle sac. Since the LAA is widely recognized as a point of
blood stasis and source of systemic embolisms, the interest in its morphology
and pathology has greatly increased.
Purpose: The anatomy of the LAA has become a subject of our research. De-
tailed anatomical knowledge of the LAA and its surrounding structures may facili-
tate a minimally invasive and surgical approaches to the LAA.
Methods: This study is a prospective analysis of 100 randomly selected autop-
sied hearts dissected from adult human (Caucasian) aged 20–94 (mean 50.1)
years old (25% females; BMI=27.0±6.5 kg/m2). The shape and number of LAA
lobes were assessed. Precise measurements of the LAA and surrounding struc-
tures have been performed.
Results: LAA shapes were categorized into four different morphological types
(Cauliflower –41%, Chicken Wing –37%, Cactus –12%, Windsock –10%). The
most common number of lobes was one (n=44), followed by two (n=38), three
(n=17), and four (n=1). The mean LAA volume was 3.5±1.8 ml; mean total
length =32.4±11.9mm; mean internal width =16.6±5.3mm; mean external circuit
=58.0±11.0mm. In 47% we observed sharp bend (>90°) of main LAA lobe (mean
distance from the LAA orifice to the bend =21.1±7.7mm). There were no statisti-
cally significant differences between mean thickness of pectinate muscles at the
orifice and in the apex of LAA (1.83mm vs. 1.16mm). The LAA ostium was oval in
53% and round in 47% with mean ostium area =1.6±0.9cm2 and in 43% it was lo-
cated above the superior circuit of the left inferior pulmonary vein (LIPV) ostium.
The mean distances between LAA and LIPV ostia =21.8±6.3mm, and between
LAA ostium and mitral annulus =13.9±5mm. The LAA volume is correlated with
BMI (r=0.24; p=0.005) and heart weight (r=0.33; p=0.00). The total length of the
LAA increases with age (r=0.21; p=0.035). There is no statistically significant dif-
ferences in the LAA volume between different shapes and numbers of LAA lobes.
Conclusions: The present study demonstrates detailed anatomy of the LAA in a
normal Caucasian population. The LAA is vastly variable in shape and volume.
Also its size correlates with BMI. The morphological shape of the LAA does not
significantly affect its size and its position relative to the adjacent heart structures,
but is crucial for planning invasive cardiology procedures. Sharp band shaped
LAA (47%) seems to be more hazardous source of thrombi than the others.

PROGNOSIS IN PERICARDIAL DISEASE

P192 | BEDSIDE
Recurrent pericarditis in children and adolescents.A multicentre
cohort study

M. Imazio1, A. Brucato2, N. Pluymaekers3, L. Breda4, L. Cantarini5, R. Cimaz6,
G. Limongelli7, A. Valenti2, Y. Finkelstein8, A. Martini9. 1Cardiology Department,
Maria Vittoria Hospital, and University of Torino, Cardiology, Torino, Italy;
2Ospedale Papa Giovanni XXIII, Internal Medicine, Bergamo, Italy; 3Maastricht
University, Maastricht, Netherlands; 4University of Chieti-Pescara, Chieti, Italy;
5University of Siena, Siena, Italy; 6Meyer Children Hospital, Florence, Italy;
7Monaldi Hospital, Second University of Naples, Cardiology, Naples, Italy;
8Hospital for Sick Children, University of Toronto, Divisions of Emergency
Medicine and Clinical Pharmacology and Toxicology„ Toronto, Canada;
9University of Genoa and Pediatria II Istituto Gianna Gaslini, Pediatric, Genova,
Italy

Objective: Limited data are available about recurrent pericarditis (RP) in children.
We sought to explore contemporary aetiologies, characteristics, therapies, and
outcomes of RP in pediatric patients.
Methods: A multicentre (8 sites), cohort study of 110 consecutive cases of pae-
diatric patients with ≥2 recurrences of pericarditis over an 11-year period (2000–
2010) (median 13 years, IQR=5, 69 males).
Results: Recurrences were idiopathic or viral in 89.1% of cases, followed by
post-pericardiotomy syndrome (9.1%) and familial Mediterranean fever (0.9%).
RP was treated with non-steroidal anti-inflammatory drugs (NSAID) in 80.9% of
cases, corticosteroids in 64.8% and colchicine was added in 61.8%. Immuno-
suppressive therapies were administered in 15.5% of patients after subsequent

recurrences. After a median follow-up of 60 months, 528 subsequent recurrences
were recorded (median 3, range 2–25). Corticosteroid-treated patients experi-
enced more recurrences (standardized risk of recurrence per 100 person years
was 93.2 for patients treated with corticosteroids and 45.2 for those without),
side effects, and disease-related hospitalizations (for all p<0.05). Adjuvant ther-
apy with colchicine was associated with a decrease in the risk of recurrence from
3.74/year before initiation of colchicine to 1.37/year after (p<0.05). Anakinra ther-
apy (n=12) was associated with a drop the number of recurrences from 4.29/year
before to 0.14/year after (p<0.05). Transient constrictive pericarditis developed in
2.7% of patients.
Conclusions: RP has an overall favourable prognosis in children although it may
require frequent readmissions and seriously affect the quality of life, especially in
patients treated with corticosteroids. Colchicine or anakinra therapies were asso-
ciated with significant decrease in the risk of recurrence.

P193 | BEDSIDE
Predictors of adverse outcomes in pericardial diseases

T. Kudaiberdiev1, G. Imanalieva2, K. Tilemanbetova2. 1National Center of
Cardiovascular Surgery and Organ Transplantation, Bishkek, Kyrgyzstan;
2Scientific Research Institute of Cardiac Surgery and Organ Transplantation,
Bishkek, Kyrgyzstan

Background: Though management of pericardial diseases (PD) has improved
during last decades, outcomes in patients (pts) undergoing surgery is less estab-
lished.
Purpose: The aim of the present study was to define predictors of adverse out-
comes in cohort of pts undergoing invasive and surgical management of pericar-
dial diseases.
Methods: We retrospectively analyzed records of 166 pts admitted to our insti-
tution with diagnosis of PD of various etiologies. Among them 84 pts, who un-
derwent pericardiocentezis, and surgery procedures were included in the study.
We analysed demographic (age, gender, NYHA class), clinical (blood pressure,
BP, and heart rate, HR), hemodynamic, electrocardiographic (ECG) (low voltage
QRS, QRS alternans and STT abnormalities), echocardiographic (echo) and in-
traoperative variables. Pericardial involvement was classified as effusion, effusion
with compression (cardiac tamponade, CT), constriction and constriction with ef-
fusion. Effusion was classified according to echo and intraoperative data as small,
moderate and large. Similarly pericardial thickening was defined according to
echo and intraoperative data - absent, thickening, calcification. We recorded also
signs of constriction and CT. Adverse outcomes as composite measure of death,
re-hospitalisation and heart failure were recorded. Logistic regression analyses
(LRA) was used to determine predictors of adverse outcomes.
Results: Among 84 pts (mean age 44.0±11.5 years), 44 pts underwent pericar-
diocentezis, 21 pts - pericardioectomy, and 19 patients who underwent pericardial
surgery along with other cardiac operations. Adverse outcomes developed in 16
(19%) pts. Pts with and without adverse outcomes did not differ by age, gender,
duration of hospitalisation, and ejection fraction, rate of QRS alternans and STT
abnormalities, signs of CT and extent of effusion. However they had lower systolic
BP and higher HR (p=0.01 for both), higher NYHA class (p=0.02), more frequent
thickening/calcification (p<0.0001) and signs of constriction (p=0.002).
LRA demonstrated that presence of pericardial thickening/calcification (OR 11.3,
p=0.001), signs of constriction (OR 12.1, p<0.0001), higher NYHA class (OR 9.2,
p=0.002), higher HR (OR 8.5, p=0.003) and low voltage QRS (OR 6.8, p=0.009)
were associated with adverse outcomes in our cohort of patients undergoing in-
vasive/surgery procedures.
Conclusion: Thus pericardial calcification and constriction associated with higher
NYHA class, tachycardia and low voltage QRS remain as main predictors of un-
favorable outcomes in patients with PD undergoing surgery.

P194 | BEDSIDE
Incremental value of cardiac magnetic resonance for the evaluation of
cardiac tumors

S. Giusca, D. Mereles, A. Ochs, S. Buss, F. Andre, S. Seitz, J. Riffel, P. Fortner,
H.A. Katus, G. Korosoglou. University Hospital of Heidelberg, Cardiology
Department, Heidelberg, Germany

Aim: To assess the role of cardiac magnetic resonance imaging (CMR) in evalu-
ating cardiac tumors (CTums) in a tertiary cardiology center.
Methods: Between 2004 and 2014, 125 patients (pts.) from a total of 17000 who
received a CMR examination in our institution were referred with the suspicion of
CTum. A dedicated protocol was used that included standard cine SSFP acqui-
sitions for identifying the mass, its localization, relation to other cardiac structure
and dimensions as well as tissue characterization using T1 and T2 black-blood
(T1 BB and T2 BB respectively) with and without fat suppression, perfusion of
the structure and late gadolinium enhancement. Patients’ files were retrospec-
tively analyzed and data related to clinical status, results from other examinations
(echocardiography), therapeutic approach and histology results, when performed,
were gathered.
Results: In 65 pts. a diagnosis of CTum was reached after the CMR examination.
42 (65%) pts. had a benign tumor and 23 (35%) a malignant process. Myxoma
was the most frequent benign tumor, 27 (65%) and cardiac metastasis were the
most frequent form of malignicies, 21 (91%), with B Cell type Lymphoma being the
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most frequent one, 4 (19%). Benign tumors were mostly located in the left atrium,
27 (64%) vs 6 (26%), p=0.007, whereas malignant CTum had a predilection for
the right atrium und left ventricle (11 (48%) vs 3 (7%), p=0.001 and 8 (35%) vs
3 (7%), p=0.03). All benign CTum were single and did not show signs of infiltra-
tion. Conversely, malignant CTum were larger (43±35 vs 24±16, p=0.007) with a
significant proportion (65%) showing myocardial infiltration. No differences were
noted between benign and malignant CTum in their appearance in T1 BB and T2
BB images. Similarly, both groups showed similar proportion of perfusion (p=NS).
Pts with malignant CTum had a higher proportion of LGE (82% vs 60%,p=0.05).
45 Pts had a histology examination of the cardiac mass. The CMR examination
was concordant with the histology result in 35 (76%) pts. superior to that showed
by echocardiography, 26 (58%) pts, p=0.03.
Conclusion: CMR is a valuable tool in evaluating CTum offering complete infor-
mation related to the position, dimension, tissue characterization and vascular-
ization of the cardiac mass. Moreover it proves to be superior to the echocardio-
graphic examination in establishing a morphological diagnosis.

P195 | BEDSIDE
Percutaneous balloon pericardiotomy for severe malignant pericardial
effusion

I. Ponz De Antonio, O. Gonzalez Fernandez, S. Rosillo, S. Jimenez Valero,
R. Moreno, J.L. Lopez Sendon. Hospital La Paz, Madrid, Spain

Introduction: Severe malignant pericardial effusion (SMPE) is a predictor of bad
outcome and is associated with final stages of cancer, with a death rate close to
100% in 6 months. Percutaneous balloon pericardiotomy (PBP) seems to be an
alternative to pericardiocentesis - with high recurrence rates- and with less risk
than surgical pericardial window.
Methods: We analyzed a retrospective consecutive case series of patients with
SMPE who underwent PBP between October 2007 and April 2014, to determine
the safety and efficacy of such procedure.
Results: A total of 29 patients were included. Mean age was 61.7±18 years,
48.3% were female. Lung cancer was the most common tumor location (51.7%),
followed by breast cancer (13.8%). Metastatic spread was present in 82.8%
of tumors when SMPE was diagnosed. Mean effusion width was 29.7±7.6mm.
Echocardiographic signs of hemodynamic compromise occurred in 93.1% of pa-
tients, 17.2% had signs of cardiac tamponade. Pericardiocentesis was performed
in 7 pacients (24.1%) prior to PBP. Mean drained pericardial effusion (PE) volume
was 767.9±296 ml (range 220–1500ml). Pericardial effusion (PE) was analyzed
in 27 patients, 76.9% of them were positive for malignancy and 23.1% inconclu-
sive. Recurrence of effusion after PBP was 62.1% (table 1). Patients requiring a
new drainage were 24.1%, 4 patients (13.8%) PBP and 3 patients (10.3%) surgi-
cal drainage. PBP success, defined as absence of reintervention, was reached in
75.9% of patients. No intraprocedure complications or infections occurred. Severe
pleural effusion was presented in 2 patients, undergoing chemical pleurodesis
(CP). One of them had a PE recurrence, performing a new PBP. Median survival
was 5 months and mortality rate was 79.3%.

Table 1. Recurrence of SMPE after PBP

n=29 (100%)

Severe pericardial effusion 6 (20.7%)
Moderate pericardial effusion 4 (13.8%)
Mild pericardial effusion 8 (27.6%)
Without recurrence 11 (37.9%)

Conclusions: PBP is a safe technique which provides symptomatic relief in pa-
tients with a first episode as well as a recurrence of SMPE, and should therefore
be considered as the initial therapy. PE may recur in patients with severe pleural
effusion treated with CP.

P196 | BENCH
Acute tuberculous pericarditis is associated with impaired left
ventricular function

M.R. Matshela. Nelson R Mandela School of Medicine - University of KwaZulu
Natal, Durban, South Africa

Background: Strain and strain rate imaging is an important parameter for evalu-
ating left ventricular (LV) myocardial abnormalities. There is a positive impact of
pericardial disease on LV regional or segmental and global function, and a sig-
nificant correlation between strain parameters, LV contraction or relaxation and
regional/segmental stiffness. An assessment of LV myocardial mechanics in the
setting of pericardial disease could be challenging with the application of transtho-
racic echocardiography. We hypothesize that strain imaging could be beneficial for
the evaluation of LV mechanics in acute tuberculous pericarditis (ATBP).
Methods: A total of 93 ATBP patients, (56% male, mean age 33 years) with suit-
able echocardiographic images were included in the study for an off-line analysis
using the 2-Dimensional speckle tracking echocardiographic (2D-STE) imaging.
The study patients were subdivided based on documented evidence of retro-
viral disease (HIV), on or prior to introduction of antiretroviral therapy (ARVT).
The systolic and diastolic strain, and strain rate parameters were analyzed. Tis-
sue Doppler Indices (TDI), including mitral annular e’velocities, were reviewed for
comparison in a blinded fashion.

Results: The LV systolic and diastolic strain, and strain rate parameters were
lower in the ATBP patients compared with normal references (p<0.001 and 0.03
respectively). Significant differences were further demonstrated between HIV and
non-HIV (p=0.001), much lower in HIV compared to non-HIV and more so in
those not on ARVT. Global LV early diastolic strain rate (GLV SRe’) strongly cor-
related with septal e’ (r 0.51, P=0.001) and poorly correlated with lateral e’(r 0.16,
p=0.070). Mitral E/SRe’ and E/SR were higher in the HIV group compared with
the non-HIV group (p=0.04). Mitral E/SRe’ and E/SR performed better (p=0.002)
than TDI (septal E/e’ had p=0.004) in differentiating the groups, particularly from
those with advanced HIV. Mitral E/SRe’ and E/SR could better define patients with
an abnormal septal E/e’ ratio, with accuracy. At septal E/e’ cut-off of 14, E/SRe’
and E/SR reached an area under the curve (AUC) of 0.89 and 0.92, with sensitiv-
ity of 84 and 79, specificity of 88% and 83% respectively. Lower strain parameters
were associated with severe symptoms and poor outcomes.
Conclusion: The 2D-STE could be used to evaluate LV myocardial mechanical
properties in ATBP. In addition to TDI, 2D-STE could be used to evaluate LV
myocardial relaxation, when the results of the TDI parameters are equivocal in
the setting of pericardial diseases. Lower strain parameters were associated poor
outcomes
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Incidence and risk factors of postpericardiotomy syndrome requiring
medical attention: The FinPPS study

J. Lehto1, J. Gunn1, P.P. Karjalainen2, J. Airaksinen1, T.O. Kiviniemi1. 1Turku
University Hospital, Turku, Finland; 2Satakunta Central Hospital, Satakunta,
Finland

Objectives: Postpericardiotomy syndrome (PPS) is a well-known complication
after cardiac surgery. Nevertheless, little is known about the incidence and pre-
dictors of PPS requiring medical attention/hospitalization in a contemporary set
of patients undergoing isolated coronary bypass.
Methods: This retrospective analysis included 688 patients over the years 2008–
2010. Median follow-up time was 5.3 [4.5–6.0] years.
Results: The incidence of PPS was 61/688 (8.9%) and median time to diagno-
sis was 21 [11–52] days, but only 13 (22%) patients needed pleural drainage
and 3 (4.9%) pericardiocentesis. Patients with PPS had more often ≥1 red blood
cell units transfused (61% vs. 43%, p=0.008) after surgery and less often dia-
betes (12% vs. 31% p=0.002) or metformin medication (3.3% vs. 20%, p=0.001)
compared to those without PPS. In multivariable Cox regression model, renal in-
sufficiency, and ≥1 red blood cell units transfused remained as independent pre-
dictors of PPS and diabetes as protective factor. Incidence of recurrences was
high (38%) and increasing body mass index was the only predictor of relapse.

Table 1. Baseline characteristics, operative data and post-operative characteristics in patients
with PPS and without PPS who underwent isolated coronary artery bypass surgery

PPS (N=61) No PPS (N=627) p-value

Diabetes 7 (12%) 190 (31%) 0.002
Preop. eGFR 70 [62–83] 77 [65–90] 0.069
Preop. metformin 2 (3.3%) 130 (20%) 0.001
≥1 red blood cell units used 37 (61%) 270 (43%) 0.008
Postop. bleeding (ml) 980 [670–1300] 830 [620–1200] 0.099

Conclusions: The incidence of symptomatic PPS leading to medical care contact
was markedly lower compared to that reported in older clinical studies. PPS was
associated with the use of red blood cell units and was less common in patients
with medically treated diabetes.
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Improvement in functional capacity after pericardiectomy in patients
with constrictive pericarditis

F. Fernandes, D.T.P. Melo, F.J.A. Ramires, F.R. Souza, A.L.C. Sayegh,
M.J.N.N. Alves, C.E. Negrao, R.R. Dias, V.M.C. Salemi, C. Mady. Heart Institute
(InCor) - University of Sao Paulo Faculty of Medicine Clinics Hospital, Sao Paulo,
Brazil

Background: Patients with chronic constrictive pericarditis (CCP) have signs and
symptoms of heart failure and low exercise tolerance. The aim of this prospective
study was to evaluate the impact on functional capacity after pericardiectomy in
patients with CCP.
Methods: We prospectively analyzed 20 consecutive patients with CCP con-
firmed by cardiac magnetic resonance imaging (CMRI) and surgery with signs
and symptoms of heart failure. We compared changes in functional capacity by
cardiopulmonary exercise test performed pre- and post-operatory in patients who
underwent pericardiectomy. We correlated cardiopulmonary exercise testing with
clinical assessment (New York Heart Association Functional Class and Quality
of life evaluated by Minnesota Living with Heart Failure Questionnaire), echocar-
diography variables, CMRI and plasma levels of B-type brain natriuretic peptide
(BNP).
Results: Age ranged from 37 to 53 years, mean 45 years The pericarditis etiology
was mainly idiopathic (80%). Eleven patients (55%) had NYHA functional class
III/IV, left ventricular ejection as evaluated by echocardiography was 0.63±0.03
and pericardial thickness was 7.7±3.8 mm by CMRI and mean BNP was 133±67
pg/dL
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Preoperatively, patients undergoing CCP had markedly reduced peak oxygen
consumption (VO2; mean 18.9±1.2 mL·kg·min) [62.5% predicted]. After peri-
cardiectomy, peak VO2 increased significantly (25.1±1.3 mL·kg·min), p<0.001;
85.2% predicted). CCP patients showed as well a significant increase in peak
heart rate (136−6 vs. 158−6bpm, p=0.01, respectively), peak ventilation (51−3
vs. 65−4 L/min, p=0.04, respectively) and maximal velocity (2.4−0.1 vs. 3.2−0.2
mph, p=0.003, respectively). There was no difference in respiratory exchange
ratio before and after pericardiectomy (1.09− 0.03 vs. 1.16−0.02, p=0.19). After
pericardiectomy peak VO2 correlated with BNP (r=−0.73; p<0.0001), Minnesota
Score (r=−0.68; p<0.0001) and VO2 pre (r=0.72; p<0.0001).
Conclusions: This study demonstrates that pts with CCP that underwent peri-
cardiectomy improved their functional capacity. These results might be useful to
select patients with constrictive pericarditis considered for pericardiectomy

FROM PRE-DIABETES TO VASCULAR COMPLICATIONS
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Impact of serum 1,5-anhydro-D-glucitol level on prediction of major
adverse cardiac and cerebrovascular events

N. Ikeda, H. Hara, Y. Hiroi. National Center for Global Health and Medicine,
Cardiology Division, Tokyo, Japan

Background: Postprandial hyperglycemia is one of risk factors of coronary artery
disease (CAD) and cardiovascular events. Serum 1,5-anhydro-d-glucitol (1,5AG)
rapidly decrease concomitantly with the excretion of glucose in urine, and is a
useful clinical marker for short-term or postprandial glycemic status.
Purpose: The aim of this study is to evaluate the predictive value of 1,5AG for
major adverse cardiac and cerebrovascular events (MACCE).
Methods: Subjects consisted of 599 consecutive patients who underwent their
first coronary angiography (CAG) from July 2011 to January 2014. MACCE con-
sisted of all causes of death, stroke, non-fatal myocardial infarction and cardio-
vascular hospitalization. According to previous reports, study patients were di-
vided into two groups by using cut-off value 1,5AG 10.0μg/ml (1,5AG<10-Group
and 1,5AG≥10-Group). A Cox proportional hazard model was used to estimate
multivariate-adjusted hazard ratios (HR) with 95% confidence intervals (CIs) (Sex,
age, hypertension, dyslipidemia, estimated glomerular filtration rate and 1,5AG-
groups were adjusted).
Results: Mean follow up period was 645±301 days, and MACCE occurred in 134
patients. Kaplan- Meier curve showed significantly higher occurrence of MACCE
in 1,5AG<10-Group (p=0.001) (Figure). The multivariable adjusted HR of MACCE
in 1,5AG<10-Group was 1.55 (95% CI 1.06–2.26, p=0.024). Even among the pa-
tients without CAD at the baseline CAG (n=314), 1,5AG<10-Group was signifi-
cantly associated with a risk of MACCE (multivariable adjusted HR 2.28, 95% CI
1.13–4.61, p=0.022).

MACCE free survival and 1,5AG groups

Conclusions: Lower level of serum 1,5AG was strongly associated with a risk of
MACCE. Moreover, serum 1,5AG value was useful to detect a high risk group of
MACCE even in patients without CAD at baseline CAG.

P200 | BEDSIDE
Rosuvastatin dose-dependently causes Insulin resistance and
increases ambient glycemia In hypercholesterolemic patients

K. Koh, S. Han, P. Oh, W.-J. Chung. Gachon University, Incheon, Korea, Republic
of

Background: Genetic analysis from patients participated in the randomised tri-
als reported that the increased risk of type 2 diabetes noted with statins is at
least partially explained by HMG-coenzyme A reductase inhibition. We investi-
gated whether rosuvastatin dose-dependently decreases insulin sensitivity and
increases ambient glycemia in hypercholesterolemic patients.
Methods: This was a randomized, single-blind, placebo-controlled, parallel study.
Age, sex, and body mass index were matched among groups. Forty-eight patients
were given placebo, and 47, 48, and 47 patients given rosuvastatin 5,10, and 20
mg, respectively daily during a 2 month treatment period.
Results: Placebo therapy did not significantly change insulin, adiponectin, gly-
cated hemoglobin, and insulin sensitivity relative to baseline measurements.
Rosuvastatin 5,10, and 20 mg significantly dose-dependently increased insulin
(mean % changes; 19, 29, and 31%, respectively) and glycated hemoglobin levels
(mean % changes; 2, 2, and 2%, respectively), and decreased adiponectin levels
(mean % changes; 3, 9, and 14%, respectively) and insulin sensitivity (mean %

changes; 2, 3, and 4%, respectively) after 2 months therapy when compared with
either baseline (all P<0.05 by paired t-test) or with placebo (P<0.05 by ANOVA).
These effects with rosuvastatin 5,10, and 20 mg were significant when compared
with placebo (P=0.006 for insulin, P=0.012 for glycated hemoglobin, P=0.007 for
adiponectin, and P=0.002 for insulin sensitivity by ANOVA).
Conclusions: Despite beneficial reductions in LDL cholesterol and apolipopro-
tein B, rosuvastatin treatment significantly dose-dependently resulted in decreas-
ing insulin sensitivity and increasing ambient glycemia by reducing adiponectin
levels and increasing insulin levels in hypercholesterolemic patients.

P201 | BEDSIDE
Lack of association between on-treatment low-density lipoprotein
cholesterol levels and incident diabetes in statin-treated coronary
patients: the tnt and ideal studies

B. Arsenault1, P. Kohli2, D. Demicco3, R. Laskey3, M. Messig3, J.J.P. Kastelein4,
D.D. Waters2. 1Quebec Heart and Lung Institute, Quebec, Canada; 2University
of California San Francisco, San Francisco, United States of America; 3New
York, Pfizer, United States of America; 4Academic Medical Center, University of
Amsterdam, Department of Cardiology, Amsterdam, Netherlands

Background: Randomized clinical trials have shown that high-dose statin ther-
apy may be associated with an increased risk of incident diabetes compared
to moderate dose statins. Whether the efficacy of statins, as reflected by lower
plasma levels of low-density lipoprotein (LDL) cholesterol levels predict diabetes
incidence is unknown.
Purpose: To determine whether the magnitude of LDL cholesterol reduction and
on-treatment levels of LDL cholesterol on high and moderate dose statin therapy
predict the incidence of diabetes.
Methods: A total of 15,029 participants without diabetes of the TNT and IDEAL
studies, two trials comparing the efficacy of high-dose (atorvastatin 80 mg) vs.
moderate dose statin (atorvastatin 10 mg in TNT and simvastatin 20–40 mg in
IDEAL) therapy on cardiovascular outcomes, were included. We used a Cox pro-
portional hazard model adjusted for age and sex to assess the predictive value
of LDL cholesterol levels at 3 months following randomization and the percent
change in LDL cholesterol changes at 3 months.
Results: During the median follow-up of 4,9 years, 1063 patients met criteria for
incident diabetes. Compared to patients who did not achieve low LDL cholesterol
levels, those who did were not at increased risk for incident diabetes (Hazard ra-
tio [HR] per 1-standard deviation [SD] decrease of LDL cholesterol at 3 months
[26,9 mg/dL]=1,04 [95% CI: 0,98–1,11], p=0,17). Similar results were reported
when we studied patients treated with moderate or high dose statins separately.
In terms of percent reduction, there were no association between percent LDL
cholesterol reductions and diabetes incidence (HR per 1-SD percent decrease
of LDL cholesterol between randomization and 3 months [24,2%]=0,98 [95% CI:
0,93–1,04], p=0,53). While no association were found for patients treated with
moderate dose statins, we found that patients on high-dose statins who had the
most important LDL cholesterol reductions appeared to have a reduced incident
diabetes risk (HR per 1-SD percent decrease of LDL cholesterol between ran-
domization and 3 months [24,2%]=0,91 [95% CI: 0,83–1,00], p=0,05). However,
this association was no longer observed after adjustment for smoking, hyperten-
sion, body mass index and triglycerides and high-density lipoprotein cholesterol
levels.
Conclusions: In statin-treated, coronary patients, those who achieved the lowest
LDL cholesterol levels were not at increased risk for incident diabetes. These re-
sults suggest that the undesirable effect such as diabetes that may be associated
with high-dose statins may not be associated with their efficacy in lowering LDL
cholesterol levels.

P202 | BEDSIDE
Does uric acid predict future development of diabetes mellitus in the
general population?

T. Tanaka1, H. Takase1, T. Okado1, K. Makino1, S. Takayama1, H. Hayashi2,
T. Sugiura3, N. Ohte3, Y. Dohi3. 1Enshu Hospital, Hamamatsu, Japan;
2Hamamatsu University School of Medicine, Hamamatsu, Japan; 3Nagoya City
University Graduate School of Medical Sciences, Nagoya, Japan

Purpose: Both uric acid and diabetes mellitus are important risk factors of car-
diovascular disease. We tested the hypothesis that elevated uric acid predicts the
new onset of diabetes mellitus in subjects with normal fasting plasma glucose.
Methods: Consecutive 8,282 participants without diabetes mellitus (male=5,196,
55.0±11.5 year-old) who visited our hospital for a physical check-up were en-
rolled in this study. After baseline examination including plasma uric acid and
fasting plasma glucose measurements, they were followed up for 1,100 days (me-
dian) with the endpoint being the development of diabetes mellitus. Diabetes mel-
litus was defined as fasting plasma glucose≥126mg/dl and/or use of anti-diabetic
medications.
Results: During the follow-up period, diabetes mellitus developed in 281 subjects
(11.5 per 1000 person-year), with the incidence being more frequent in male than
female subjects (13.9 vs. 7.4 per 1000 person-year). Non-adjusted hazard ratio
(HR) (95% confidence interval [CI]) of uric acid for the new onset of diabetes
mellitus was 1.256 (1.156–1.364). After adjustment for age, gender, body mass
index, systolic blood pressure, heart rate, serum creatinine, uric acid, high-density
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lipoprotein cholesterol, low-density lipoprotein cholesterol, current smoking habit
and family history of diabetes mellitus at baseline, Cox proportional hazard anal-
ysis demonstrated that uric acid was the significant predictor of new diabetes
mellitus (HR: 1.137, 95% CI: 1.025–1.261). However, after additional adjustment
for baseline fasting plasma glucose, uric acid did not predict the new onset of dia-
betes mellitus (HR: 1.066, 95% CI: 0.963–1.179). Similar results were obtained in
sub-analysis using subjects without anti-hyperuricaemic medications (n=8,012).
Conclusions: Although uric acid is associated with the development of diabetes
mellitus in subjects with normal fasting plasma glucose, the prediction of diabetes
mellitus with uric acid is largely dependent on baseline fasting plasma glucose
levels, suggesting the complementary role of uric acid levels for the prediction of
diabetes mellitus.

P203 | BEDSIDE
Relation of diabetes control, baseline risk and extent of coronary
plaque to coronary and other vascular outcomes over 7 years

D.A. Halon1, M. Azencot2, E. First1, M.Y. Flugelman1, R. Rubinshtein1,
B. Zafrir1, B.S. Lewis1. 1Lady Davis Carmel Medical Center, Department of
Cardiovascular Medicine, Haifa, Israel; 2Lady Davis Carmel Medical Center,
Department of Radiology, Haifa, Israel

Background: Type 2 diabetics have an increased burden of coronary atheroma
and its extent is a determinant of long term coronary heart disease outcomes. It
is unclear if this relationship exists for other vascular outcomes and to what extent
it might be modified by tighter control of diabetes.
Methods: A population based cohort of asymptomatic diabetics (N=630) un-
derwent baseline risk assessment (United Kingdom Prospective Diabetes Study
coronary heart disease risk score (UKPDS) and total coronary artery plaque vol-
ume was measured on CT angiography (CTA). Diabetes control was assessed by
haemoglobin A1C (HbA1C) over the follow-up period. Coronary heart disease
events (cardiovascular death, myocardial infarction, unstable angina) (N=41),
macrovascular (coronary, cerebrovascular and major amputations) (N=67) and
microvascular (retinopathy, vascular intraocular and renal failure) events (N=59),
were assessed over 6.5±1.0 yr.
Results: Baseline UKPDS was a strong predictor for all 3 outcome types. Coro-
nary plaque volume strongly predicted coronary and macrovascular outcomes
but was not associated with microvascular events. Poorer glycemic control (as re-
flected by higher HbA1C) did not predict coronary and macrovascular events and
had no impact on the relation of UKPDS and plaque volume with these outcomes
but was a strong predictor of microvascular events independently from baseline
UKPDS (Table).

Outcome predictors

Variable Coronary heart disease Macrovascular event Microvascular event
Hazard ratio p-value Hazard ratio p-value Hazard ratio p-value

UKPDS* 1.3 (1.1–1.5)# 0.003 1.3 (1.1–1.4) 0.002 1.4 (1.2–1.5) <0.003
Plaque volume 3.0 (1.9–4.7)$ <0.001 2.1 (1.6–2.8) <0.001 0.96 (0.8–1.2) 0.75
Follow-up HbA1C 1.0 (0.8–1.3) 0.95 1.1 (0.9–1.3) 0.28 1.3 (1.1–1.6) <0.001

*UK Prospective Diabetes Study coronary heart disease risk score, #per 10% 10 year risk, $per
quartile.

Conclusion: 1. Coronary plaque volume by CTA was a strong independent pre-
dictor of coronary and of macrovascular events. 2. Degree of glycemic con-
trol over 7 years predicted microvascular events independently of the baseline
UKPDS risk score and the extent of coronary plaque. 3. Glycemic control did
not predict coronary or macrovascular events and had no impact on the posi-
tive correlation of baseline UKPDS score and plaque volume with coronary and
macrovascular outcomes.
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Pre-diabetes augments the risk for target organ damage in newly
diagnosed hypertensives

P. Xaplanteris1, C. Vlachopoulos2, D. Terentes-Printzios1, P. Pietri1,
M. Abdelrasoul1, N. Ioakeimidis1, G. Vyssoulis1, D. Tousoulis1. 1Hippokration
Hospital, University of Athens, 1st Department of Cardiology, Athens, Greece;
2Hippokration General Hospital, Athens, Greece

Purpose: Impaired fasting glucose (IFG) is considered a “pre-diabetic” state re-
lated to future development of diabetes mellitus. Its combination with hyperten-
sion may portend heightened risk. We explored their cumulative impact on indices
of target-organ damage.
Methods: 1225 individuals (59% males) with newly diagnosed, never treated hy-
pertension were studied. Fasting plasma glucose, HbA1c, uric acid, CRP and
lipid profile were measured. Arterial stiffness [carotid-femoral pulse wave velocity
(cfPWV)], central hemodynamics [augmentation index (AIx,%) and central (aor-
tic) BPs] were measured. Left ventricular hypertrophy (LVH) was assessed by
measuring the left ventricular mass index (LVMI, g/m2) by transthoracic echocar-
diography.
Results: Mean BP was 165±9/101±8 mm Hg, 5.9% were diabetics and 12.7%
had IFG. There was a significant increase of cfPWV, aortic SBP and PP, LVMI,
HbA1c, uric acid and CRP as glycemia progressed from euglycemia through IFG
to frank DM (P<0.05 for all). IFG patients had significantly higher levels of all the

aforementioned parameters compared to the euglycemic group (P<0.05 for all
after Bonferonni correction). In logistic regression analysis, IFG presence inde-
pendently predicted LVH (P<0.001) after adjusting for age, sex, smoking, periph-
eral SBP, DBP and total cholesterol. This was also the case for cfPWV, uric acid
and CRP (P<0.001) but not for AIx and aortic BPs in multiple linear regression
analyses.

Conclusions: The presence of IFG in newly diagnosed hypertensives portends
a higher risk of target organ damage, manifested as LVH, stiff arteries, and is
accompanied by elevated levels of CRP and uric acid. These findings underscore
the need for a meticulous workup of prediabetic hypertensives and aggressive
pharmacotherapy to reverse target organ damage.

P205 | BEDSIDE
Are coronary arterial findings related to microvascular associated
outcomes in asymptomatic type 2 diabetics? A prospective CT
angiographic 7 year outcomes study

D.A. Halon1, M. Azencot2, R. Rubinshtein1, B. Zafrir1, M.Y. Flugelman1,
B.S. Lewis1. 1Lady Davis Carmel Medical Center, Department of Cardiovascular
Medicine, Haifa, Israel; 2Lady Davis Carmel Medical Center, Department of
Radiology, Haifa, Israel

Background: Extent of coronary arterial plaque predicts coronary heart related
events in asymptomatic type 2 diabetics (DM) but its relation to microvascular
associated outcomes is less clear. We examined this relationship in a CT angiog-
raphy based prospective 7 year outcome study.
Methods: A population based cohort of DM with no history of coronary heart dis-
ease (CAD) (N=630) and serum creatinine <1.4 mg/dl underwent clinical risk as-
sessment (United Kingdom Prospective Diabetes Study CAD risk score, UKPDS),
peak exercise tolerance on treadmill stress testing (METS) (N=526), coronary
artery calcium (CAC) scoring and measurement of total coronary plaque length,
volume and stenosis on CT angiography (CTA). Microvascular related events
(intra-ocular intervention for retinopathy, acute vascular event in the eye, hos-
pitalization for renal failure) (MIVE) were assessed over 6.5±1.0 yr.
Results: Coronary plaque was found in 500 (79.4%) pt and MIVE occurred in 59
(9.4%). UKPDS, baseline retinopathy and METS univariately predicted MIVE but
coronary plaque extent did not. METS was of borderline value in the multivariate
model and its addition improved discrimination non-significantly on ROC analysis
(Table). When pts with baseline retinopathy (N=100) were excluded only UKPDS
(p=0.001) was retained in the model.

Outcome predictors

Baseline variable Univariate Multivariate C-statistic
Hazard ratio p-value Hazard ratio p-value

UKPDS* 1.4 (1.2–1.5) <0.001 1.4 (1.2–1.5) <0.001 0.669
Retinopathy 6.0 (3.6–9.9) <0.001 5.9 (3.4–10.3) <0.001 (0.68)
Insulin treated 2.8 (1.7–4.7) <0.001 0.46
Exercise tolerance (METS) 0.86 (0.78-0.96) 0.008 0.90 (0.81–1.0) 0.078 0.64
CAC score [(log (CAC+1)]# 1.1 (0.87–1.4) 0.41
Obstructive CAD 2.0 (1.2–3.4) 0.007 0.13 (0.58)
UKPDS + retinopathy 0.769
UKPDS + retinopathy + METS 0.785$

*Per 10% 10 year risk; #per quartile; $p<0.001 vs UKPDS alone, p=0.17 vs UKPDS + retinopathy.

Conclusion: In DM with no history of CAD: 1. UKPDS coronary heart disease
risk score and baseline retinopathy were independent predictors of microvascular
associated events. 2. Neither CAC score, coronary plaque extent or stenosis nor
METS independently predicted MIVE.
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P206 | BEDSIDE
Indications for left atrial appendage occlusion and the impact on
procedural safety and long-term outcome: a report from the Amplatzer
Cardiac Plug multicenter registry

A. Tzikas1, X. Freixa2, S. Gafoor3, S. Shakir4, H. Omran5, S. Berti6,
W. Schillinger7, B. Meier4, J.W. Park8, H. Karvounis1 on behalf of The LAA-ACP
Study Group Investigators. 1Ahepa University Hospital, Thessaloniki, Greece;
2Hospital Clinic de Barcelona, Barcelona, Spain; 3CardioVascular Center
Frankfurt, Frankfurt am Main, Germany; 4Bern University Hospital, Bern,
Switzerland; 5University Hospital of Bonn, Bonn, Germany; 6Fondazione
Toscana Gabriele Monasterio, Massa, Italy; 7Universitätsmedizin Göttingen,
Göttingen, Germany; 8Asklepios Hospital Hamburg, Hamburg, Germany

Background: Left atrial appendage occlusion (LAAO) is a valuable alternative
to oral anticoagulation (OAC) therapy for stroke prevention in patients with non-
valvular atrial fibrillation (AF). According to the latest ESC guidelines, LAAO may
be considered in patients with contraindication to OACs.
Purpose: This study aimed to investigate the impact of indication for LAAO ther-
apy on procedural safety and long-term patient outcome.
Methods: Data from the Amplatzer Cardiac Plug (ACP) multicenter registry on
1047 consecutive patients were analyzed. Procedural safety variables included
death, stroke, transient ischemic attack (TIA), myocardial infraction, device em-
bolization, cardiac tamponade, and major bleeding (grouped as major adverse
events, MAEs), and minor bleeding. Clinical outcome variables included death,
stroke, TIA, major and minor bleeding.
Results: The mean age was 75±8 years, and permanent AF was present in
594 patients (57%). The mean CHA2DS2-VASc score was 4.5±1.6. The mean
HAS-BLED score was 3.1±1.2. The main indication for LAAO was previous major
bleeding (493 patients; 47.1%), which was classified to: intracranial (198 patients;
18.9%), gastrointestinal (151 patients; 14.4%), and non-specified (144 patients;
13.8%). Other indications were high risk for bleeding (365 patients; 34.9%), CAD
and stenting (228 patients; 21.8%), drug interaction (191 patients; 18.2%), stroke
on warfarin (163 patients; 15.6%), previous minor bleeding (160 patients; 15.3%),
renal/hepatic disease (142 patients; 13.5%), labile INR (99 patients; 9.5%), and
risk of falls (79 patients; 7.5%). The composite of previous bleeding (major or
minor) and high bleeding risk was 73%. Procedural success was 97.3%. There
were 51 (4.9%) MAEs. Follow-up was complete in 1001/1019 (98.2%) of success-
fully implanted patients (average 13 months – total 1349 patient-years). One-year
all-cause mortality was 4.2%. There were 9 (0.9%) strokes, 9 (0.9%) transient is-
chemic attacks, 15 (1.5%) major bleedings, and 17 (1.7%) minor bleedings during
follow-up. Patients with an indication of major gastrointestinal bleeding had more
peri-procedural major bleedings (4.6 vs 0.8%, p=0.002), more cardiac tampon-
ades (4.6 vs 0.7%, p=0.001), more MAEs (11.3 vs 3.8%, p<0.001), and more
bleedings during follow up (6.2% vs 3.4%, p=0.013). All other indications were
not associated with significant differences.
Conclusions: Previous major gastrointestinal bleeding as an indication for LAAO
was associated with more peri-procedural adverse events and with increased fre-
quency of bleeding during follow-up.
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Left atrial appendage occlusion for stroke prevention in patients with
atrial fibrillation - a systematic review and network meta-analysis of
randomized controlled trials

H. Hanif1, E. Belley-Cote1, N. Dvirnik1, B. Neupane1, A. Alotaibi1, D. Holmes2,
J. Eikelboom3, R. Whitlock3. 1McMaster University, Department of Cardiac
Surgery, Hamilton, Canada; 2Mayo Clinic, Rochester, United States of America;
3Population Health Research Institute, Hamilton, Canada

Background and introduction: Atrial fibrillation (AF) is a leading cause of
stroke. The risks associated with oral anticoagulation limit patient and physician
adherence to recommended therapy. Left atrial appendage (LAA) occlusion is a
treatment alternative in patients with AF. We performed a systematic review and
network meta-analysis (NMA) to examine the impact of LAA occlusion on stroke
and mortality compared to warfarin, aspirin, and no therapy.
Methods: We searched MEDLINE, EMBASE, PubMed, and Cochrane Library for
randomized controlled trials comparing LAA occlusion and standard of care (war-
farin). Data was extracted in duplicate and pooled using a random effects model.
We also performed a Bayesian NMA using consistency model to indirectly com-
pare LAA occlusion versus aspirin and placebo/no treatment using randomized
controlled trials on antithrombotic therapy to prevent stroke in patients with AF.
Results: Five trials (1285 patients) were identified for the conventional meta-
analysis. No significant difference was observed between LAA occlusion and
warfarin for stroke (RR 0.78; 95% CI 0.47–1.29). LAA occlusion was associated
with a significant reduction in mortality (RR 0.71; 95% CI 0.50–0.99). The NMA
yielded a network data set of 18,247 patients in 26 trials. LAA occlusion was
found to significantly reduce the incidence of stroke when compared to no treat-
ment (OR 0.37; 95% CrI 0.19–0.73) and a trend toward reduction versus aspirin
(OR 0.51; 95% CrI 0.28–1.00). LAA occlusion was also found to be more effica-
cious than no treatment (OR 0.47; 95% CrI 0.28–0.80) and aspirin (OR 0.57; 95%
CrI 0.34–0.95) for mortality prevention. SUCRA ranking suggested that LAA oc-

clusion appeared to be the most effective treatment, followed by warfarin, aspirin
and placebo/no treatment in both the stroke and mortality networks.
Conclusion: LAA occlusion appears to, at minimum, preserve some of the benefit
of warfarin therapy for stroke prevention, while offering a reduction in stroke and
mortality compared to aspirin or no therapy. There is a need for large high-quality
trials to definitively assess LAA occlusion, as it may be an important option for AF
patients with contraindications to long term anticoagulation.

P208 | BEDSIDE
Recurrent cerebral ischemia after patent foramen ovale percutaneous
closure in older patients: a two-centers registry study

P. Scacciatella1, I. Meynet1, P. Presbitero2, M. Giorgi1, C. Lucarelli2, D. Zavalloni
Parenti2, L. Biava1, S. Marra1. 1University of Turin, San Giovanni Battista
“Molinette” Hospital, Cardiology Department 2, Turin, Italy; 2Clinical Institute
Humanitas IRCCS, Department of Invasive Cardiology, Rozzano, Italy

Background: The registries data and the recent randomized trials about patent
foramen ovale closure are focused on patients younger than 55 years, and little is
known about older patients.
Purpose: The aim of this study is to describe the cerebral ischemia recurrence
rate after percutaneous patent foramen ovale closure in patients older than 55
years and their outcomes, compared with younger patients.
Methods: 458 patients underwent PFO closure for cryptogenic cerebral ischemia
and were stratified into an “older” (≥55 years, 151 patients) and a “younger” (<55
years, 307 patients) group.
Results: Older patients had a mean age of 63±6 years and more atrial septum
aneurysm (p=0.05), hypertension, diabetes and dyslipidaemia (p=0.001). Proce-
dural success was achieved in 100% of cases. Mean follow up was 4.5±2.8 years
(range 19–5217 days). Older patients had a higher rate of ischemic recurrence
(0.3% vs 4.0%, p=0.002), after a mean time of 3.1±2.6 years. The Kaplan-Meier
curve confirmed an event-free survival significantly higher in the younger group
(p=0.008). None of the patients with ischemic recurrence had significant resid-
ual shunt. Age and hypertension were correlated to ischemic recurrence, but age
was the only independent predictor at multivariate analysis. The rates of death,
device-related complications, need for a second closure and atrial fibrillation on-
set were not different in the two subgroups.
Conclusions: Recurrent cerebral ischemia after patent foramen ovale closure is
more frequent in patients above 55 years and most likely related to age itself than
to paradoxical embolism. The closure in older is as safe as in younger patients,
bearing a low rate of procedural and long term device-related events.
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Does the percutaneous left atrium appendage closure influence left
atrial performance?

M. Madeira, R. Teixeira, C. Faustino, L. Paiva, L. Reis, I. Almeida, A. Quaresma,
A. Botelho, M. Costa, G. Lino. Hospital and University Center of Coimbra; Faculty
of Medicine, University of Coimbra, Department of Cardiology, Coimbra, Portugal

Purpose: The most recent European guidelines recommend that percutaneous
left atrium appendage (LAA) occlusion may be considered an option in AF pa-
tients with a high stroke risk and contraindication for anti-coagulation therapy.
However, the influence of LAA occluder in the left atrium (LA) performance has
not been studied. Our aim was to evaluate the impact of LAA closure device
in LA function assessed by transthoracic echocardiographic parameters and 2D
speckle tracking (2D-ST).
Methods: We included 13 consecutive patients (P) undergoing percutaneous
LAA closure with optimal echocardiographic window for the study of the LA me-
chanics. LA maximum and minimum volume was assessed with biplane method.
LA mechanics were assessed with 2D-ST. We performed an analysis for the
LA reservoir phase strain (εR) and strain rate (SRR); and used the 12 segment
model.
Results: Mean age of our sample was 70±10 years, with male gender pre-
dominance (62%). 77% of P had permanent AF. Embolic and bleeding risk
scores used were: CHA2DS2-VASc 5±1 and HASBLED 3±1. Major bleeding
(62%) was the commonest indication to the procedure, followed by labile INR
(22%), high bleeding risk (8%) and embolic events despite anticoagulation (8%).
Percutaneous LAA closure was performed successfully in all P using Amplatzer®

occluder device (24±2mm), without any major complications during or after the
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procedure. No differences were found in LA maximum (44±11 vs 42±11, p=1.0),
minimum volume (32±7 vs 34±10, p=0.4) or LA emptying fraction (21±14% vs
20±11%, p=0.895). The εR (10.1 [7.9–14.7] vs 12.7 [5.4–16.5]%, p=0.81) and
SRR (1.0±0.3 vs 1.1±0.4 s-1, p=0.39) before and after the procedure were similar.
Conclusions: Our preliminary data demonstrated for the first time that the per-
cutaneous LAA closure does not affect the LA performance.
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Percutaneous device closure of ruptured sinus of valsalva aneurysm:
immediate and mid-term follow-up results

M.J. Varghese, V.S. Thompson, O.K. George, P.V. George, G. Joseph. Christian
Medical College, Cardiology, Vellore, India

Background: Rupture of the sinus of valsalva aneurysm (RSVA) is a rare but
potentially life threatening condition necessitating early closure. Although clas-
sically surgery was the preferred treatment, percutaneous closure is used more
frequently of late in patients without associated conditions such as ventricular
septal defect.
Purpose: To evaluate the clinical efficacy and safety of percutaneous closure in
patients with RSVA.
Methods and results: In our tertiary care center from 2004 to 2014, percu-
taneous device closure of RSVA was attempted in 17 patients [4 females and
13 males, median age 33.3 years (12- 34 years)]. Echocardiographic and angio-
graphic imaging revealed, the RSVA involved the rupture of right coronary cusp
to right atrium in 6 patients, to right ventricle in 6 and into left ventricle in 1 pa-
tient. Three patients had rupture of non-coronary cusp (NCC) into right atrium
and 1 had NCC rupturing into right ventricle. Seven of the eighteen patients were
in New York heart Association (NYHA) functional class III or IV. The procedure
was successfully completed in 16 patients (94%). In all the patients except one,
a duct occluder was used for the closure; a vascular plug was used for closure in
one patient. The median size of the defect was 7 mm (3–9 mm) and the median
size of the occluder used was 14 mm (6–18 mm). In one of the patients, device
migrated on day 2 of procedure and was retrieved surgically. During a median
follow-up of 13 months (3–36 months), none of the patients had residual shunt,
aortic regurgitation or infective endocarditis and all were in NYHA functional class
I or II on follow-up.

Ruptured sinus of valsalva aneurysm

Conclusion: In selected patients of RSVA, percutaneous device closure is a safe
and effective alternative to surgery with positive immediate and intermediate term
outcomes.
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Transcatheter very small patent ductus arteriosus closure without
special implantable devices

D. Zverev, A. Pavlov, T. Makushkina, T. Tatarinova, V. Privorotsky, V. Gurev.
Federal Almazov Medical Research Centre, Interventional Cardiology,
St.-Petersburg, Russian Federation

Background: Patent ductus arteriosus (PDA) accounts for approximately 10%
of all congenital heart diseases and PDA closure is indicated in any patient with
signs of left ventricular volume overload due to a ductus or to eliminate the risk
of infective endocarditis. Routine transcatheter PDA closure by coils or occluders
is established as the standard of care, but the appropriate transcatheter manage-
ment of the very small PDA is less clear.
Purpose: Aim of our study was to evaluate the rationale and efficiency of the very
small PDA closure without special implantable devices.
Methods: We performed a retrospective review of 629 patients admitted to the
cardiac catheterization laboratory for occlusion of a PDA at our Centre from Jan-
uary 2003 to February 2014. The study selected 11 patients aged 1 to 11 years
(weight from 9,3 to 34 kg), with the presence of a PDA confirmed by ausculta-
tion, echocardiography and angiographically. All PDA’s had long tubular structure
with a narrowing and angulate at the pulmonary end, ranging in size from 0,5
to 1,2 mm and length from 8,5 to 12 mm. The left-to-right ductal shunting in all
cases was hemodynamically insignificant (means Qp/Qs ratio 1,1/1). Procedures
were performed under general anesthesia with using the femoral artery approach
and selective catheterization of PDA. With straight manipulation by a hydrophilic
catheter (3F or 4F) and a curved tip of hydrophilic wire (0,0035" or 0,0014") to
cross PDA from aorta was caused the occluding dissection at the pulmonary end
of PDA with the visible thromb formation in duct. All patients had complete occlu-

sion duct on angiography 5–10 min after the thromb formation. All patients un-
derwent auscultation and echocardiography intraoperatively for 20–30 minutes,
as well as the next day after the procedure, to avoid ductal spasm and to con-
trol the absence of residual flow through the PDA. All procedures were conducted
without complications and patients were discharged home within 24 hours. All pa-
tients were followed up in 1, 6 and 12 months. At the end of follow-up was clinical
and echocardiographic evaluation. None of the patients examined patients were
noted resumption ductal noise, as well as residual flow through the duct.
Conclusion: Transcatheter closure of very small PDA without special implantable
devices is safely and effective method but the ductal spasm during transcatheter
occlusion must be excluded before the ending of procedure.
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Long term result of the left atrial appendage closure for stroke
prevention in single high volume center

Y. Matsuo1, M. Sandri2, G. Schuler2, N. Mangner2, M. Kurabayashi1,
S. Winkler2. 1Gunma University School of Medicine, Dept. of Cardiovascular
Medicine, Maebashi, Japan; 2Heart Center of Leipzig, Leipzig, Germany

Background: Transcatheter left atrial appendage (LAA) closure is an alterna-
tive therapy for stroke prevention in atrial fibrillation (AF) patients. However, real-
world efficacy, safety and complications in real life have yet to be investigated. We
sought to determine the long-term outcomes of LAA closure in clinical routine at
a single high volume center.
Methods and results: A total of 210 patients (122 males, 72.9±8.9 years old,
mean CHADsVasc score 4.3±1.6) with AF received LAA closure in single German
center from August 2009 to January 2013 were investigated. The mean follow up
term was 45.0±11.9 month. Successful implantation rate was 98.6%, whereas 3
patients were not implanted due to anatomical reasons. There were 196 Watch-
man case and 11 ACP case. Four patients had device dislocation (Watchman 2,
ACP 2) within 12 hours after implantation. At 45-day follow up, 99.5% showed suc-
cessful sealing of LAA and discontinued OAC. Stroke or TIA occurred in 5 patients
(2.5%), and pulmonary thromboembolism occurred in one patient. Eight bleeding
complications (4.0%) including traumatic subdural hematoma were reported. Ma-
jor of bleeding complications were occurred before 6-month after implantation.
There were 14 deaths (6.9%) during study (no device related death).
Conclusions: This long-term follow up results of the patients with LAA closure
in single high volume center supports the use of LAA closure as an alternative to
OAC in selected high risk patients with AF.

HEART FAILURE THERAPY
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Factors associated with dropout during the run-in period prior to
randomization in PARADIGM-HF

A.S. Desai1, B. Claggett1, J.J.V. McMurray2, M. Packer3, J. Rouleau4,
K. Swedberg5, M. Zile6, M. Lefkowitz7, V. Shi7, S. Solomon1 on behalf of
PARADIGM-HF Investigators. 1Brigham and Women’s Hospital, Boston, United
States of America; 2University of Glasgow, BHF Glasgow Cardiovascular
Research Centre, Glasgow, United Kingdom; 3University of Texas Southwestern
Medical School, Department of Clinical Sciences, Dallas, United States of
America; 4University of Montreal, Institut de Cardiologie, Montreal, Canada;
5Sahlgrenska Academy, University of Gothenburg, Dept. of Molecular &
Clinical Medicine, Gothenburg, Sweden; 6Medical University of South Carolina,
Charleston, United States of America; 7Novartis Pharmaceuticals Corporation,
East Hanover, NJ, United States of America

Background: In the PARADIGM-HF trial, LCZ696 reduced death and heart fail-
ure (HF) hospitalization relative to enalapril. The 8442 randomized patients were
a subset of 10521 who entered a run-in period to assess tolerability of both study
drug and the comparator.
Purpose: Identify patient factors associated with dropout prior to randomization.
Methods: All initially eligible patients were treated with enalapril 10 mg twice daily
for 2 weeks and then with LCZ696 200 mg twice daily for 4–6 weeks. Patients
tolerating both drugs without unacceptable side effects were then randomized.
Multivariable logistic regression models were used to identify patient factors as-
sociated with dropout prior to randomization. Inverse probability weighting was
used to reanalyze the primary trial results accounting for dropouts.
Results: 2079 (19.8%) subjects discontinued the study prior to randomization,
including 1102 (10.5%) in the enalapril phase and 977 (9.3%) in the LCZ696
phase. In multivariable models,female sex, lower systolic blood pressure (BP),

Predictors of dropout during run-in

Characteristics at screening Discontinued study during Randomized P
run-in period (N=2079) (n=8442)

Age (yrs) 64.75±11.77 63.80±11.38 p<0.001
Female sex 499 (24.0%) 1847 (21.9%) p=0.037
Height (cm) 167.68±10.09 168.73±9.61 p<0.001
Systolic BP (mm Hg) 124.94±17.04 128.40±16.69 p<0.001
Creatinine (mg/dL) 106.14±31.26 98.44±25.17 p<0.001
NT-proBNP (pg/mL) 476±724 341±470 p<0.001
Ischemic etiology for HF 1325 (63.7%) 5058 (59.9%) P=0.001
ICD 417 (20.1%) 1246 (14.8%) p<0.001

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



22 Heart failure therapy

lesser height, higher serum creatinine, higher NT-proBNP, ischemic etiology for
HF, and presence of a defibrillator were associated with higher risk for dropout
(Table). Inverse probability weighting for the likelihood of dropout did not alter
the benefit of LCZ696 over enalapril with regard to cardiovascular death or HF
hospitalization (HR 0.80, 95% CI 0.73–0.87, p<0.001)
Conclusions: Female patients with lower BP, higher creatinine, and more severe
HF were at higher risk for study drug intolerance during the run-in period. Reanal-
ysis of the primary outcome giving greater weight to randomized patients similar
to those who dropped out did not influence the benefit of LCZ696 over enalapril.
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Elevated high sensitivity troponin is associated with poorer outcomes
in patients with heart failure and reduced by LCZ696

P. Jhund1, B. Claggett2, S. Solomon2, A.A. Hagege3, M.F. Prescott4,
J.L. Rouleau5, K. Swedberg6, M.R. Zile7, J.J.V. McMurray1, M. Packer8

on behalf of PARADIGM-HF Committees and Investigators. 1University of
Glasgow, Glasgow, United Kingdom; 2Brigham and Women’s Hospital, Boston,
United States of America; 3European Hospital Georges Pompidou, Paris,
France; 4Novartis Pharmaceuticals Corporation, Hanover, United States of
America; 5University of Montreal, Montreal, Canada; 6University of Gothenburg,
Gothenburg, Sweden; 7Medical University of South Carolina, Charleston, United
States of America; 8University of Texas Southwestern Medical School, Dallas,
United States of America

Background: We determined the effect of study drug on high sensitivity troponin
T (hsTnT) in the Prospective Comparison of ARNI with ACEI to Determine Impact
on Global Mortality and Morbidity in Heart Failure Trial (PARADIGM-HF) and ex-
amined the relationship between hsTnT and the primary outcome of CV death or
HF hospitalization (CV/HFH).
Methods: 8399 patients were randomized to LCZ696 200mg bid or enalapril
10mg bid. We measured hsTnT in 2054 patients at baseline, 1977 at 1 month and
1805 at 8 months after randomization. Patients were grouped as: hsTnT unde-
tectable (≤0.003 ug/L), detectable/not indicative of myocyte injury (0.004–0.014)
or myocyte injury [>0.014]. We adjusted for randomized treatment and known
predictors of risk when examining the association between hsTnT and CV/HFH.
Results: Median hsTnT at randomization was 0.015 ug/L in each treatment
group. The proportions of patients with hsTnT in the injury range in the LCZ696 vs
the enalapril group at randomization, 1 month and 8 months were: 50.5 vs 52.1%,
48.4% vs. 57.3% and 48.3 vs 56.5%, respectively. LCZ696 reduced hsTnT at 1
and 8 months (Figure; both p<0.001). There was no interaction between base-
line hsTnT and the effect of randomized treatment on CV/HFH (p=0.71). Higher
hsTnT was associated with a higher risk of CV/HFH. For hsTnT 0.004–0.014
(n=894, 44%), the adjusted HR was 1.62 (0.78–3.34, p=0.19) and for >0.014
(n=1053, 51%) the HR was 2.97 (1.43–6.18, p=0.004), compared to those with
undetectable hsTnT (n=107, 5%).

Conclusions: hsTnT was elevated in the majority of patients in PARADIGM-HF
and hsTnT concentration did not modify the effect of study treatment. Compared
with enalapril, LCZ696 reduced hsTnT at 1 and 8 months after randomization, an
action which may have contributed to its clinical benefits over enalapril.
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hSDF-1 over-expression to treat high risk ischemic heart failure
patients - Phase II STOP-HF trial 1 year findings

M. Penn1, L.W. Miller2, R.D. Anderson3, F. Mendelsohn4, J. Shin5, K.H. Silver1,
J. Pastore6, R. Aras6, A.N. Patel7, E.S. Chung8 on behalf of STOP-HF
Investigators. 1Summa Health System, Summa Cardiovascular Institute,
Akron, United States of America; 2Pepin Heart Institute, Tampa, United States
of America; 3University of Florida, Gainesville, United States of America;
4Center for Therapeutic Angiogenesis, Birmingham, United States of America;
5Montefiore Medical Center (Bronx), New York, United States of America;
6Juventas Therapeutics, Inc., Cleveland, United States of America; 7University of
Utah, Salt Lake City, United States of America; 8The Christ Hospital, Heart and
Vascular Institute, Cincinnati, United States of America

Purpose: Stromal cell-derived factor-1 (SDF-1) promotes tissue repair by mul-
tiple mechanisms including modulating microvascular perfusion, increasing cell

survival, and remodeling injured tissue. STOP-HF, a Phase II multi-center double
blind randomized placebo-controlled trial, was designed to study the effects of a
single-dose of SDF-1 plasmid (JVS-100) delivered via endomyocardial injection
on structural and clinical parameters.
Methods: 93 IHF subjects on stable medical therapy with reduced LV function
(EF ≤40%), poor Minnesota Living with Heart Failure Questionnaire scores (ML-
WHFQ >20 points) and limited six minute walk distances (6MWd ≤400 meters)
were randomized in a double blind placebo controlled trial 1:1:1 to receive 30
or 15 mg of SDF-1 plasmid or placebo via 15 injections through an endocardial
injection catheter.
Results: Enrollment was completed in October of 2013. Profile of subjects at
baseline (mean ± SD): age 65±9 years, NYHA Class III 67%, LVEF 29% ± 7%,
LVESV 29% ± 7% and 6MWd 289±99 meters. The population was well treated
at baseline with >80% ACE-I/ARB, >90% b-blocker and ∼60% MRA use. Over
50% of the patients had biventricular pacing and all patients had an ICD. All sub-
jects received injections with 96% of patients receiving all 15 injections. The drug
was well tolerated and there were no drug related serious adverse events. We
prespecified an analysis based on the tertile of ejection fraction (EF<26%, EF
≥26% and <32% and EF ≥32%). We observed significant increases in EF and
decreases in LVESV in the first tertile of EF. The changes in EF (%) and LVESV
(ml) between the 30 mg and placebo cohorts at 12 months after treatment by EF
tertile were 11% (p<0.01), 3.5% and 3.5% and −33.5 ml (p=0.12), −3.5 ml and
−8 ml, respectively. There was a total of 14 heart failure hospitalizations with no
differences between groups.
Conclusions: STOP-HF was designed to test the hypothesis that up-regulating
endogenous stem cell trafficking to the heart improves clinical status and out-
comes in patients with symptomatic chronic heart failure. The JVS-100 vector is
designed express for ∼20 days, these data demonstrate that a single transient
treatment with SDF-1 over-expression leads to sustained benefits in myocardial
remodeling in a dose dependent manner 1 year later, especially in high-risk heart
failure patients.

P217 | BEDSIDE
Novel oral anticoagulants in patients with atrial fibrillation and heart
failure: a meta-analysis

G. Savarese1, G.M.C. Rosano2, J. McMurray3, R.P. Giugliano4, B. Trimarco1,
P. Perrone-Filardi1. 1Department of Advanced Biomedical Sciences; Federico
II University, Naples, Italy, Naples, Italy; 2St George’s University of London,
Cardiovascular and Cell Sciences Research Institute, London, United Kingdom;
3Cardiovascular Research Centre of Glasgow, Institute of Cardiovascular and
Medical Sciences, Glasgow, United Kingdom; 4Brigham and Women’s Hospital,
Cardiovascular Medicine, Boston, United States of America

Background: Symptomatic heart failure (HF) has a prevalence of 30% in pa-
tients with atrial fibrillation (AF). Patients with HF are older and frailer, have more
comorbidity and are at higher risk of both stroke and bleeding, compared with
younger patients. We investigated the efficacy and safety of novel oral anticoag-
ulants (NOAC) in patients with AF and HF, in a meta-analysis of all the recent
phase III warfarin comparison trials.
Methods: Medline, Cochrane, ISI Web of Science and Scopus databases were
searched for articles about NOAC treatment in patients with AF until September
2014. Study inclusion criteria were: randomization to NOAC or warfarin; report
of at least one outcome among stroke/systemic embolism (SSE), major or to-
tal or intracranial bleeding or CV death in the subgroup of patients with HF and
AF. Meta-analysis was performed to assess the influence of treatments on out-
comes.
Results: 4 phase III, randomized trials (ARISTOTLE, ENGAGE-AF, RE-LY,
ROCKET-AF) comparing NOAC versus warfarin in patients with AF, and includ-
ing 26,384 subjects with AF and HF [median age 70 years [IQR: 68–72], 36%
females, median follow-up 2 years (IQR: 1.8–2.3)], were included in the meta-
analysis. NOAC, compared to warfarin, significantly reduced the risk of SEE by
14.4% (RR: 0.856 [CI: 0.756 to 0.968]; p=0.014, i2=0%), major bleeding by 23.2%
(RR: 0.768 [95% CI: 0.682 to 0.865]; p<0.001, i2=0%) and intracranial bleeding
by 44.9% (RR: 0.551 [CI: 0.387 to 0.785]; p<0.001, i2=53%). NOACs had a sim-
ilar effect to warfarin on the risk of total bleeding (RR: 0.881 [CI: 0.760 to 1.023];
p=0.096, i2=88%) and CV death (RR: 0.926 [CI: 0.838 to 1.024]; p=0.133, i2=0%).
Conclusion: In AF patients with HF, NOACs, compared to warfarin, significantly
reduced the risk of SSE, major and intracranial bleeding.
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Comparative associations between angiotensin converting enzyme
inhibitors, angiotensin receptor blockers and their combination, and
outcomes in patients with heart failure and reduced ejection fraction

G. Savarese1, M. Edner1, U. Dahlstrom2, P. Perrone-Filardi3, F. Cosentino1,
L.H. Lund1. 1Karolinska Institute, Department of Medicine, Cardiology Unit,
Stockholm, Sweden; 2Linkoping University, Department of Medical and Health
Sciences, Linkoping, Sweden; 3Department of Advanced Biomedical Sciences;
Federico II University, Naples, Italy, Naples, Italy

Background: ACE-Is and ARBs are recommended in heart failure with reduced
ejection fraction (HFREF), but there is limited data on ARBs vs. ACE-Is in unse-
lected populations and on combined ACE-I and ARB.
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Purpose: To compare the associations between ACE-Is, ARBs and their combi-
nation and outcomes in HFREF.
Methods: 22,947 patients (age 72±12; 29% women) with HFREF (LVEF<40%)
enrolled in the Swedish Heart Failure Registry between 2005 and 2012 and re-
ceiving ACE-Is but not ARBs (n=15,801), ARBs but not ACE-Is (n=4,335), their
combinations (n=571) or neither (n=2,240) were prospectively studied. Adjusted
Cox’s regression models were performed using total mortality, HF hospitalization
(with censoring at death) and their composite as outcomes.
Results: As compared with patients receiving ACE-Is as monotherapy, the risk
of all-cause death was not reduced in patients using ARBs as monotherapy
(HR=0.97; CI: 0.91 to 1.03; p=0.274) or the combinations of ACE-Is and ARBs
(HR=0.98; CI: 0.84 to 1.14; p=0.76), whereas the risk of HF hospitalization was
increased by 8% in patients receiving ARBs as monotherapy (HR=1.08; CI: 1.02
to 1.15; p=0.006) and by 49% in the ones using the combinations of ACE-Is and
ARBs (HR=1.49; CI: 1.33 to 1.68; p<0.001). As compared with patients treated
by ACE-Is as monotherapy, the risk of the composite outcome was unchanged
in patients receiving ARBs as monotherapy (HR=1.03; CI: 0.99 to 1.08; p=0.151)
and increased by 35% in patients using the combinations of ACE-Is and ARBs
(HR=1.35; CI: 1.21 to 1.50; p<0.001). As compared with patients receiving ACE-
Is as monotherapy, patients using neither ACE-Is nor ARBs showed an increase
of the risk of all-cause death by 41% (HR=1.41; CI: 1.33 to 1.50; p<0.001), of HF
hospitalization by 16% (HR=1.16; CI: 1.08 to 1.25; p<0.001) and of the composite
outcome by 28% (HR=1.28; CI: 1.21 to 1.35; p<0.001).
Conclusions: This analysis performed on a large cohort of unselected contem-
porary patients with HFREF confirms the current recommendation of using ACE-
Is as first choice therapy in HFREF patients. ARBs can be considered a good
alternative to reduce mortality in patients who cannot use ACE-Is. The combina-
tions of ACE-Is and ARBs was not associated with additional benefit over either
alone and may potentially be associated with worse outcomes.
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Sitagliptin and the risk of hospitalization for heart failure in diabetic
patients with chronic heart failure

S.H. Sung1, P.F. Hsu1, H.M. Cheng1, S.Y. Chuang2. 1Taipei Veterans General
Hospital, Taipei, Taiwan, ROC; 2National Health Research Institutes, Institute of
Population Health Sciences, Miaoli County, Taiwan, ROC

Objective: While saxagliptin is associated with hospitalization for heart failure
(HF), the prognostic impact of Dipeptidyl peptidase-4 inhibitors (DPP4i) in diabetic
patients with and without existed HF is yet determined.
Methods: The study population, derived from the National Health Insurance Re-
search Database of newly diagnosed type 2 diabetic subjects, comprised 32282
sitagliptin users and 32282 age-, sex, and HF history-matched non-users. Among
them, 3680 subjects in each cohort had existed HF (CHF group) and 1203 sub-
jects had been hospitalized for HF within the past year (AHF group)
Results: Sitagliptin was clearly associated with higher rate for HF hospitaliza-
tion in non-HF group, in CHF group and in AHF group. (Figure) With account-
ing for age, gender, hypertension, CAD, CKD, stroke, COPD, malignancy, and
uses of sulfonyurea, bigluanide, α-glicosidase inhibitor, thiazolidinedione and in-
sulin, Sitagliptin independently correlated with HF hospitlizaiton in non-HF group
[HR and 95% CI: 1.56 (1.31–1.85)], in CHF group [1.72 (1.30–2.29)], and in
AHF group [1.93 (1.59–2.35)]. With propensity score adjusting, sitagliptin re-
mained an independent predictor for HF admission. The impact of DPP4 was
increased along the order of non-HF subjects, CHF subjects, and AHF subjects
with risk differences of 3, 16.2 and 96.94 per 1000 person-years (p-value for trend
<0.001).

Conclusions: The associations between sitagliptin and HF hospitalizations were
universally present in patients with and without existed HF. Giving HF patients
possessed higher HF admission risks than those without HF, cautions should be
paid at prescribing DPP4i to patients with recent HF hospitalizations.

HYPERTENSION PATHOPHYSIOLOGY I
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Interaction between alcohol habits and gene polymorphism of tumor
necrosis factor receptor superfamily, member 1B (TNFRSF1B) on the
risk of essential hypertension

M. Eto1, M. Okayama2, T. Takeshima3, M. Kumada3, T. Aonuma1, Y. Nakamura4,
E. Kajii3 on behalf of The Jichi Community Genetics Team (JCOG). 1Wakuya
Medical and Welfare Center, Wakuya, Japan; 2Kobe University, Division of
Community Medicine and Medical Education, Kobe, Japan; 3Jichi Medical
University, Division of Community and Family Medicine, Center for Community
Medicine, Shimotsuke, Japan; 4Jichi Medical University, Department of Public
Health, Shimotsuke, Japan

Objectives: To examine the interaction between alcohol habits and single nu-
cleotide polymorphism (SNP) of TNFRSF1B gene on the risk of hypertension in
a large-scale cross-sectional study of community-based patients
Methods: We analyzed 19279 subjects, including 8708 hypertensive (HT) cases
(SBP≥140 and/or DBP≥90mmHg or use of medication for HT) and 10571 non-
HT controls. All subjects were divided into four groups according to gender and
age (≤49, ≥50). Genotyping of SNP (rs653667) in intron 3 of TNFRSF1B was
performed in a medical university. For the frequency of alcohol drinking, three cat-
egories were assessed: (1)never, (2)sometimes and (3)daily drinkers. We com-
pared the frequencies of alcohol habits, genotypes and combinations of both be-
tween cases and controls by chi-square test. The effects of alcohol habits and
genotypes on HT were estimated by odds ratios (ORs) and 95% confidence in-
tervals (CI) by using logistic regression analysis. For the interaction, we assessed
joint ORs for alcohol habits and genotypes combined. Namely, we subdivided the
data into 9 strata according to the cross-classification. We then obtained the ORs
(95% CI) for each of the strata relative to the first stratum defined by non-risk CC
major homozygote and never drinker. The ORs were adjusted for age and BMI.
Results: (1)Genotype distributions significantly differed between cases and con-
trols in M≤49. Compared to CC (major homozygote), the ORs (95% CI) of AA
(minor homozygote) were 1.70 (1.22–2.38, p=0.002) in M≤49, 1.09 (0.90–1.33)
in M≥50, 0.98 (0.64–1.52) in F≤49, and 0.98 (0.81–1.18) in F≥50.(2)The fre-
quencies of alcohol habits significantly differed between cases and controls in all
groups. Compared to never drinkers, the ORs (95% CI) of daily drinkers were
1.77 (1.32–2.37, p<0.001) in M≤49, 1.64 (1.44–1.87, p<0.001) in M≥50, 1.26
(0.88–1.80) in F≤49, and 1.13 (0.90–1.43) in F≥50. (3)The frequencies of both
combinations significantly differed between cases and controls in all groups. Com-
pared to never drinkers with CC, the ORs (95% CI) of daily drinkers with AA were
2.77 (1.60–4.81, p<0.001) in M≤49, 1.67 (1.23–2.28, p=0.001) in M≥50, 1.03
(0.35–3.07) in F≤49, and 1.13 (0.59–2.59) in F≥50.
Conclusions: (1) Compared to CC, AA genotype on TNFRSF1B may signifi-
cantly increase the risk of hypertension in males ≤49. (2) Compared to never
drinkers, daily drinkers may significantly increase the risk of hypertension in
males. (3) The interaction between TNFRSF1B genotype and alcohol habits on
the risk for hypertension was confirmed in males ≤49.

P221 | BEDSIDE
Natural history of patients with acute kidney injury and hypertensive
urgency

S.-H. Wan, J.P. Slusser, D.O. Hodge, H.H. Chen. Mayo Clinic, Rochester, United
States of America

Background and introduction: Acute kidney injury (AKI) and hypertensive
urgency are common comorbid conditions that lead to worse outcomes among
hospitalized patients. Among patients hospitalized for hypertensive urgency, the
natural history of those with AKI compared to those without AKI remains unclear.
Purpose: Our objective is to better understand the epidemiologic profile, natural
history, and outcomes among those hospitalized with hypertensive urgency and
AKI.
Methods: A retrospective chart analysis, including collection of demographic,
clinical and laboratory data, of adults from Olmsted County hospitalized between
2000 and 2008 with primary ICD diagnosis of hypertensive urgency, with follow up
until 2013. Hypertensive urgency was defined as a systolic blood pressure above
180 mmHg or diastolic blood pressure above 110 mmHg. AKI was defined as an
increase in plasma creatinine of 0.3 mg/dL or 25% during hospitalization.
Results: 55 subjects met inclusion criteria and had serial creatinine measured
throughout hospitalization. The mean age was 65 years, 41% were male, and
71% had chronic renal dysfunction (eGFR<60 ml/min/1.73m2). Among those
hospitalized with hypertensive urgency, 51% developed AKI. Those who had
AKI were more likely than their non-AKI counterparts to have underlying chronic
kidney disease (36% vs 4%, p=0.008). Those with AKI development com-
pared to those without AKI had worse baseline eGFR (35.5±27.1 vs 57.1±20.4
ml/min/1.73m2, p<0.001). Hospitalization length was longer for those with AKI
compared to those without AKI (8.7±10.0 vs 3.4±3.8 days, p=0.013). Additionally,
those with AKI compared to those without AKI had greater cardiac rehospital-
ization (81% vs 48%, p=0.019) at 10 years and all-cause rehospitalization (87%
vs 66%, p=0.046) at 5 years. AKI development during hospitalization was a pre-
dictor of all cause rehospitalization (Hazard Ratio 1.840, 95% CI {1.003, 3.377},
p=0.049).
Conclusions: In those hospitalized for hypertensive crisis, those who developed
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AKI during hospitalization compared to those without AKI were more likely to have
underlying chronic kidney disease. Outcomes including hospital length of stay and
both all cause and heart failure rehospitalization were worse in those hospital-
ized with hypertensive urgency that develop AKI. Further studies are warranted
to determine if the prevention of AKI during hypertensive urgency will improve
outcomes.

P222 | BEDSIDE
Hypertension awareness, treatment and control: does the risk factor
profile matter? The Polish Norwegian Study (PONS)

G. Vaidean1, M. Manczuk2, K. Zatonska3, A. Szuba3. 1Mount Sinai School of
Medicine, Institute of Translational Epidemiology, New York, United States of
America; 2The Maria Sklodowska-Curie Institute of Oncology, Warsaw, Poland;
3Wroclaw Medical University, Wroclaw, Poland

Background: The clinical guidelines emphasize the integration of blood pressure
(BP) control with the cardiovascular (CV) risk profile.
Purpose: To determine the prevalence of awareness, treatment and control of
hypertension (HTN) in a large community-based sample and to estimate whether
it varies with the CV risk profile.
Methods: We used cross-sectional data of 12754 participants (age 45 to 64
years), in an ongoing cohort study (PONS). Baseline data (2010–2011) were col-
lected through structured questionnaires and fasting blood samples. HTN was
defined as self-reported diagnosis or use of HTN medication, or average of two
BP measurements ≥140/90mm Hg.
Results: The prevalence of optimal BP (<120/80 mmHg) was 15%. The preva-
lence of HTN was 61.41%, was higher in men than in women (69.93% vs.
57.06%) and it increased with increasing age groups, presence of CV disease,
low education level and obesity. The prevalence of isolated systolic HTN was
23.11%. Among aware (63.60%) hypertensives, 90.56% were treated, among
which, 41.34% had their BP controlled. Medication included angiotensin con-
verting enzyme inhibitors (17.41%), beta blockers (11.81%), diuretics (8.77%),
calcium channel blockers (5.3%), angiotensin receptor blockers (5.15%). Among
those unaware, mean (SD) systolic and diastolic BP were 151.32 (13.38) and
89.04 (9.17) mmHg, respectively.
Among treated hypertensives, the factors associated with controlled BP were fem-
inine gender, normal body weight and fasting glucose, absence of dyslipidemia,
presence of clinical CV disease. While being positively associated with increased
awareness, having visited a family doctor during the last 12 months was not as-
sociated with better BP control.
Among all hypertensives, 3.84% had a “low risk” profile (age<55 in men, no ad-
ditional CV risk factors and with SBP <160 and DBP <100 mmHg). The number
of CV risk factors was positively associated with the prevalence of HTN (OR 1.47,
95% CI 1.42–1.52) and negatively associated with the proportion of patients with
controlled BP (OR 0.70, 95% CI 0.67–0.72, for each additional factor).
Aware and controlled HTN patients had a slightly more favorable (but far from
optimal) CV risk profile (obesity, uncontrolled fasting glucose, dyslipidemia) than
those aware and uncontrolled. The CV risk profile of those unaware of HTN but
with current BP>140/90 mmHg was intermediate between that of the non-HTN
and HTN groups.
Conclusion: Educational messaging is needed to increase HTN detection and
control. Therapeutic management needs an aggressive targeting of the total CV
risk.

P223 | BENCH
Potential association of circulatory level of endothelin-1 and
hypertension in rural women in bangladesh: evidences from a
community based cross-sectional study

A. Rahman1, S. Jesmin2, A.K.M.A. Habib1, A. Khan1, F. Sohael3, S. Kawano2,
M. Moroi4, I. Iwashima5, O. Sarwar Hossain6, T. Khatun2. 1Shahid Ziaur
Rahman Medical College Hospital, Cardiology, Bogra, Bangladesh; 2University
of Tsukuba, Faculty of Medicine, Tsukuba-shi, Japan; 3Suhrawardi Medical
College, Gynaecology, Dhaka, Bangladesh; 4National Center for Global Health
and Medicine, Cardiology, Tokyo, Japan; 5National cardiovascular and cerebro
vasculer center, Hypertension, osaka, Japan; 6Sadar Hospital, Cardiology,
Chapai Nawab Gonj, Bangladesh

Background: High blood pressure is one of the primary risk factor for heart
disease, stroke and chronic kidney disease and the leading cause of death
worldwide. About 20% of adult populations are hypertensive in Bangladesh.
Endothelin-1 (ET-1), a potential marker of endothelial dysfunction has been
shown to be elevated in hypertensive subjects. No study yet has investigated
the circulatory level of ET-1 and hypertension in Bangladesh.
Purpose: The present study assessed circulating levels of ET-1 in subjects with
or without hypertension and further examined the association of ET-1 with clinical
and metabolic parameters.
Methods: A total of 2052 rural Bangladeshi women with mean age of 44.46 years
were studied using a cross-sectional survey. Multiple regressions were used to
examine the association between circulatory ET-1 level and hypertension.
Results: The prevalence of hypertension was 30.3%. ET-1 levels were signifi-
cantly higher in hypertensive (mean 3.08 pg/ml, SE ± 0.19) than non-hypertensive
subjects (mean 2.01 pg/ml, SE ± 0.30) (p=<0.001). In univariate analysis after

adjusting for age, ET-1 had significant positive associations with diastolic blood
pressure (DBP) (p=0.002), systolic blood pressure (SBP) (p=<0.001), fasting
blood glucose (p=0.002), mean arterial pressure (MAP) (p=0.001) and a negative
significant association with high-density lipoprotein cholesterol (HDL) (p=0.030).
Unlike blood pressures, other variables including, triglycerides, body mass index,
and waist circumference were not associated with ET-1. In multiple linear regres-
sion analysis after adjusting for age, ET-1 had significant positive associations
with fasting blood glucose (p=0.012) and mean arterial pressure (MAP) (p=0.05)
only. When we performed multiple logistic regression analysis considering hy-
pertension status as dependent variable, hypertensive had significant positive
associations with age (p=0.015), waist circumference (p=<0.001), fasting blood
glucose (p=0.009), triglyceride (p=0.001) and endothelin-1 (0.026). In tertile anal-
ysis, subjects with hypertension significantly increase as levels of ET-1 increase
(P for trend =0.02).
Conclusions: Thus the present study demonstrates that there is higher concen-
tration of ET-1 among hypertensive subjects of apparently healthy population in
Bangladeshi rural women who did not know they were hypertensive. The rela-
tion of ET-1 and hypertension needs further investigations to define the clinical
utility and predictive value of serum ET-1 levels in hypertension for South Asian
population.

P224 | BEDSIDE
Hypertension control and medication burden in patients with
additional risk factors in central and eastern Europe

J. Vaclavik1, S. Littnerova2, Z. Zbozinkova2, I. Schlegelmilch3, J. Dlask4.
1Palacky University, Faculty of Medicine and Dentistry, Department of Internal
Medicine I - Cardiology, Olomouc, Czech Republic; 2Masaryk University, Faculty
of Medicine, Institute for Biostatistics and Analysis, Brno, Czech Republic;
3Boehringer Ingelheim, Wien, Austria; 4Boehringer Ingelheim, Prague, Czech
Republic

Introduction: There is limited information on hypertension control and medication
burden of patients with additional cardiovascular (CV) risk factors in Central and
Eastern Europe.
Purpose: The purpose of this survey was to evaluate blood pressure (BP) goal
attainment and medication of patients with arterial hypertension and added car-
diovascular risk.
Methods: A questionnaire-based survey was performed among physicians in 5
European countries (Czech and Slovak Republic, Bulgaria, Romania and Rus-
sia). Physicians were asked to identify their patients with arterial hypertension
and added CV risk. The information on patient demographics, BP, concomitant
diseases and CV risk factors, and current antihypertensive therapy was filled into
the questionnaire and then recorded into an electronic database. Data were anal-
ysed with standard descriptive statistics and non-parametric statistical tests.
Results: Total of 9420 patients were enrolled in the survey, 8104 with complete
data were included in the analysis. 37.4% of patients already experienced any
cardiovascular event, 33% had type 2 diabetes mellitus, 60.7% had dyslipidemia,
39.4% left ventricular hypertrophy, 33.1% were smokers. Mean age was 60 years,
majority of patients were either overweight (49.4%) or obese (32.7%) with mean
body mass index 29. Most patients enrolled into the survey had moderate (38.7%)
or mild hypertension (38.4%), with mean BP 158/94 mmHg. Hypertension was
better controlled in the Czech Republic (39% of patients with systolic BP <140
mmHg) compared to other countries (13.7% in Slovakia, 8.6% in Russia, 7.5%
in Bulgaria, 1.4% in Romania). The average number of tablets taken daily for
hypertension was 2.5 pills, the average number of tablets taken daily for the other
comorbidities was also 2.5 pills.
Conclusions: Hypertension is inadequately controlled in majority of Central and
especially Eastern European patients with additional cardiovascular risk factors.
More intensive therapy is required with preferable use of fixed drug combinations
to reduce their substantial daily medication burden.

P225 | BEDSIDE
Serum uric acid in primary hypertension: cause or consequence? Data
from SEPHAR II Survey

D. Lighezan1, R. Buzas1, O. Tautu2, M. Dorobantu2. 1University of Medicine
Victor Babes, Internal Medicine Department, Timisoara, Romania; 2University of
Bucharest Carol Davila, Bucharest, Romania

Objectives: To evaluate a possible link between serum uric acid (SUA) levels and
arterial stiffness and atherogenic index of plasma on one hand and renal function
on the other and to test the role of SUA in the assessment of total cardiovascular
risk.
Materials and methods: We studied serum uric acid levels (SUA) in 1975 sub-
jects included in SEPHAR II survey (Study for the Evaluation of Prevalence of Hy-
pertension and Cardiovascular Risk in Romania). We measured arterial stiffness
parameters, calculated atherogenic index of plasma and estimated glomerular
filtration rate (eGFR) by MDRD and CKD-EPI formulae and assessed total car-
diovascular risk according to current ESH-ESC risk stratification chart.
Results: The highest SUA values were recorded in subjects with grade III hyper-
tension and were correlated with increased arterial stiffness parameters and with
increased atherogenic index of plasma levels. The lowest eGRF values, assessed
by both MDRD and CKD-EPI, were observed among subjects with hyperuricemia
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and a significant indirect correlation between SUA and eGFR was evidenced. A
proportional correlation between SUA values and total CV risk was also obtained.
Conclusions: The study supports SUA implication in the pathogenesis of ele-
vated blood pressure and the role of uric acid as a cardiovascular risk factor,
particularly for the development of hypertension and renal disease.

P226 | BEDSIDE
Relationship of renal impairment and diastolic dysfunction to
hypertension in minority ethnic groups: ethnic-echocardiographic
heart of England screening study (E-ECHOES)

A. Shantsila1, P.S. Gill2, E. Shantsila1, G.Y.H. Lip1. 1University of Birmingham,
Centre for Cardiovascular Sciences, City Hospital, Birmingham, United Kingdom;
2University of Birmingham, Primary Care Clinical Sciences, School of Health and
Population Sciences, Birmingham, United Kingdom

Background: Renal dysfunction confers a higher risk of cardiovascular disease
but limited data exist on role of kidney impairment on diastolic function in minority
ethnic groups with hypertension.
Purpose: We assessed the impact of renal impairment on parameters of diastolic
dysfunction in hypertensive individuals from the Ethnic - Echocardiographic Heart
of England Screening Study.
Methods: Glomerular filtration rate (eGFR) was estimated in 501 hypertensive
participants (age 62±11 years, 236 (47%) males, 232 (46%) of South Asian ori-
gin and 269 (54%) of Afro-Caribbean origin with normal left ventricular ejection
fraction (≥55%). People with history of ischemic heart disease, cardiac valves
pathology, peripheral artery disease, cancer, chronic obstructive pulmonary dis-
ease and atrial fibrillation were excluded. Echocardiography was used to mea-
sure left ventricular mass index (LVMI), establish presence of diastolic dysfunc-
tion (based on ESC criteria) and increased left ventricular filling pressure (i.e.,
E/e’ ratio ≥13).
Results: The mean eGFR was 107±38 (stage 3 CKD in 24, stage 4–5 CKD
in 5 patietns). On univariate regression lower eGFR was related to higher LVMI
(p=0.01,Table) and remained significant after adjustment for age, gender, body
mass index, systolic blood pressure, use of (ACE inhibitors, angiotensin receptor
antagonists, calcium channel blockers and diuretics) (p=0.04). On univariate re-
gression lower eGFR was associated with presence of diastolic dysfunction and
E/e’ ratio ≥13 (p=0.008 and p=0.006, respectively) but eGFR was no longer pre-
dictive after multivariable adjustment (Table).

Table 1. Diastolic dysfunction and eGFR

Predictor Univariate regression Multivariate regression
Odds ratio ± SD P value Odds ratio ± SD P value

Left ventricle mass index −0.12±0.05 0.01 −0.10±0.05 0.04
Diastolis dysfunction −0.01±0.003 0.008 −0.003±0.003 0.26
E/’e ration ≥13 −0.02±0.006 0.006 −0.01±0.01 0.07

SD, standard error; eGFR, glomerular filtration rate.

Conclusion: In minority ethnic groups, impaired renal function is independently
predictive of higher LVMI whilst the eGFR was not significantly associated di-
astolic dysfunction on multivariable analysis. Factors other than left ventricular
hypertrophy (i.e. excessive cardiac fibrosis and delayed relaxation) may play piv-
otal role in the pathogenesis of diastolic dysfunction amongst hypertensives with
renal impairment.

SEX DIFFERENCES IN CARDIOVASCULAR DISEASE
TRAJECTORIES

276 | BEDSIDE
Sex differences in risk factor trajectories prior to coronary heart
disease and stroke: the Rotterdam Study

M. Kavousi1, K. Dhana1, D. Vistisen2, A. Hofman1, M.A. Ikram1, O.H. Franco1.
1Erasmus Medical Center, Department of Epidemiology, Rotterdam, Netherlands;
2Steno Diabetes Center, Gentofte, Denmark

Background: Reported sex differences in association of risk factors with cardio-
vascular disease (CVD) are mainly based on a single measurement of risk fac-
tors. Investigating sex differences in the patterns of change in risk factors overtime
prior to CVD would yield valuable information regarding CVD pathogenesis and
prevention.
Purpose: To examine sex differences in trajectories of traditional risk factors prior
to development of coronary heart disease (CHD) and stroke.
Methods: Among 4250 women and 2508 men free of CVD from the population-
based Rotterdam Study (mean age: 69), body mass index (BMI), waist circum-
ference (WC), systolic blood pressure (SBP), total and high-density lipoprotein
(HDL) cholesterol and glucose were measured every 5 years. We developed tra-
jectories of risk factors using linear mixed-effects models.
Results: During 22 years of follow-up, 648 women and 587 men developed CHD
and 633 women and 366 men developed stroke. Women with CHD had higher
BMI (p=0.002), total cholesterol (p<0.001) and HDL cholesterol (p<0.001) than
men over the entire follow-up. These women had lower glucose at the start of
follow-up but increased with a steeper slope than men with CHD (p=0.002).

Women with stroke had higher total cholesterol (p<0.001) and HDL cholesterol
(p<0.001) than men over the entire follow-up. These women had lower WC at
the start of follow-up but increased with a steeper slope than men with stroke
(p=0.01). Men and women did not differ in their trajectories of WC and SBP for
CHD and BMI, SBP, and glucose for stroke.

Trajectories of glucose prior to CHD

Conclusions: Besides shedding light on sex differences in pathogenesis, differ-
ent trajectories of risk factor development between men and women prior to CVD
calls for sex-tailored strategies regarding risk factor assessment and intervals for
CVD risk estimation.
Acknowledgement/Funding: M. Kavousi is supported by the AXA Research
Fund. O.H. Franco works in ErasmusAGE, funded by Nestlé Nutrition (Nestec
Ltd.); Metagenics Inc.; and AXA.
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Five-year clinical outcomes of patients with coronary artery
spasm-induced acute myocardial infarction

J.B. Kim1, S.W. Rha2, B.G. Choi2, S.Y. Choi2, J.K. Byun2, J.J. Lee2, S.K. Lee2,
C.G. Park2, H.S. Seo2, D.J. Oh2. 1Division of Cardiology, Department of Internal
Medicine, Sejong General Hospital, Bucheon, Korea, Republic of; 2Korea
University Guro Hospital, Seoul, Korea, Republic of

Introduction: Although the prognosis of coronary artery spasm (CAS) is known
to be good, but CAS can evoke acute myocardial infarction (AMI) even in pa-
tients (pts) without culprit lesion. However, there is a paucity of data regarding
the long-term clinical outcomes of pts with CAS induced AMI. The purpose of this
study was to investigate the prognosis of the AMI pts without culprit lesion and
confirmed CAS by Acetylcholine (Ach) provocation test.
Methods: A total of 3,360 consecutive pts who were diagnosed CAS and without
significant coronary lesion were retrospectively identified. AMI was an initial pre-
sentation in 34 patients (CAS MI group), and not in other 3326 pts (CAS group).
The clinical outcomes up to 5 years were compared between the two groups.
Results: Baseline characteristics and cardiovascular risk factors did not differ
significantly between the two groups. And there was no significant difference in
angiographic parameters including spasm location, extent, length and severity of
spams during Ach provocation test between the two groups. However, the cu-
mulative incidence of recurrent angina[HR; 2.71 (95% CI; 1.20–6.13), p=0.016],
de novo myocardial infarction[MI, HR; 33.89 (95% CI; 8.76–131.1), p<0.001] and
major cardiovascular adverse events[MACEs HR; 10.94 (95% CI; 3.83–31.22),
p<0.001] up to 5 years were significantly higher in the CAS MI group on a multi-
variate analysis including cardiovascular risk factors (Fig).

Conclusion: In present study, although there was no significant difference in
baseline characteristics and risk factors, the CAS pts who presented with AMI
was associated with higher incidence of recurrent angina, de novo MI and MACE
compared to CAS pts who did not presented with AMI. Therefore, more intensive
treatment and close clinical follow up would be needed for these pts
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Trends in gender differences in cardiac care and outcome after acute
myocardial infarction in western Sweden

B. Redfors, O. Angeras, T. Ramunddal, P. Peturrson, I. Haraldsson, C. Dworeck,
J. Odenstedt, A. Ravn-Fischer, P. Albertsson, E. Omerovic. Sahlgrenska
Academy, Univ. of Gothenburg, Dept of Molecular & Clinical Medicine/Cardiology,
Gothenburg, Sweden

Background: Cardiovascular disease is the most common cause of death for
both genders. Debates are ongoing as to whether gender-specific differences in
clinical course, diagnosis and management of acute myocardial infarction (AMI)
exist.
Purpose: To compare outcome and likelihood of receiving evidence based treat-
ment for women and men who are treated for acute myocardial infarction.
Methods: We compared all men and women who were treated for AMI at cardiac
care units in Västra Götaland between January 1995 and October 2014 by ob-
taining data from the prospective SWEDEHEART registry (Swedish Websystem
for Enhancement of Evidence-Based Care in Heart Disease Evaluated According
to Recommended Therapies). We performed unadjusted and adjusted Cox pro-
portional hazard and logistic regression analyses on complete case data as well
as on imputed datasets.
Results: 48.118 patients (35.4% women) were diagnosed with acute myocardial
infarction. Women as a group had better age-adjusted prognosis than men but
this survival benefit was absent for younger women (<60 years) and for women
with ST-elevation myocardial infarction (STEMI). Compared to men, younger
women and women with STEMI were more likely to develop pre-hospital car-
diogenic shock (adjusted OR 1.67, 95% CI 1.30–2.16, p<0.001 and adjusted
OR 1.31, 95% CI 1.16–1.48, p<0.001) and were less likely to be prescribed
evidence-based treatment at discharge (p<0.001 for beta blockers, angiotensin
converting enzyme inhibitor/angiotensin receptor antagonist, statins and P2Y12
antagonists). Differences in treatment between the genders did not decrease over
the course of the study period (p>0.1 for all treatments).
Conclusions: Younger women and women with STEMI have disproportionally
poor short- and long-term prognosis after acute myocardial infarction and are
less likely than men to be prescribed evidence based treatment.

ATRIAL FIBRILLATION POPULATION BASED STUDIES

297 | BEDSIDE
The association between influenza infection, vaccination and atrial
fibrillation: a nationwide case-control study

T.F. Chao, T.Y. Chang, S.A. Chen. Taipei Veterans General Hospital, Taipei,
Taiwan, ROC

Background: Atrial fibrillation (AF) is the most common sustained arrhythmia.
The goal of the present study was to investigate whether influenza infection was
a risk factor of AF. Besides, we also aimed to study which patients would benefit
the most from influenza immunization.
Methods: From 2000–2009, a total of 11,374 patients with newly diagnosed AF
were identified from the National Health Insurance Research Database. On the
same date of enrollment, 10 control patients (without AF) with matched age and
sex were selected to be the control group for each study patient. The relationship
between the influenza infection and immunization before the enrollment and risk
of AF was analyzed.
Results: The odds ratio of AF for influenza infection only, influenza vaccination
only and influenza infection and vaccination both, were 1.182 (95% confidence
interval, 1.014–1.378; p value 0.032), 0.881 (95% confidence interval, 0.836–
0.928; p value <0.001) and 1.136 (95% confidence interval, 0.929–1.389; p value
0.214) (Figure). Influenza vaccination still correlated with decreased occurrence
of AF after being adjusted for age, gender, hypertension, diabetes, heart failure,
cardiovascular disease, COPD and ESRD.

Figure

Conclusions: Influenza infection may predispose to AF, and influenza vaccina-
tion may decrease the risk of AF. Physicians should encourage the patients to get
influenza vaccination annually in clinical practice. This may be a important issue
for public health to decrease the burden of AF.
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Comparative longitudinal outcomes of familial vs non-familial atrial
fibrillation: results in 3608 matched cases

A. Gundlund1, J.B. Olesen1, J.P. Piccini2, E.D. Peterson2, L. Koeber3,
C. Torp-Pedersen4, G.H. Gislason1, E.L. Fosboel1. 1Gentofte University
Hospital, Gentofte, Denmark; 2Duke University Medical Center, Durham,
United States of America; 3Rigshospitalet - Copenhagen University Hospital,
Copenhagen, Denmark; 4Aalborg University, Aalborg, Denmark

Background: Having a first degree relative with atrial fibrillation (AF) increases
a person’s risk of developing AF. However, it is unclear whether long term risks
of thromboembolic events or death differs among those with or without a family
history of AF.
Purpose: We examined long-term thromboembolic (ischemic stroke, TIA, sys-
temic thromboembolism) risk and all-cause death in patients with familial AF com-
pared with non-familial AF patients.
Methods: Using Danish nationwide registry data we identified all patients diag-
nosed with AF (1978–2012) and divided them into familial AF-patients (having
a first-degree family member with a prior AF admission) and non-familial AF-
patients. We paired those with and without familial AF according to age and gen-
der in a 1:1 match. Using cumulative incidences and multivariable adjusted Cox
models we examined the risk of long-term comparative outcomes.
Results: We identified and matched 3608 cases with familial AF with the same
number of non-familial AF controls. The median age was 47 years (IQR 41–
52) and the two groups were similar in terms of comorbidities. More patients
with familial AF were managed with digoxin (12.7% vs 8.8%, p=0.001), beta-
blockers (34.5% vs 30.1%, p<0.0001), and angiotensin-converting enzyme in-
hibitors (16.1% vs 13.8%, p<0.0001) but less with statins (11.8% vs 14.3%,
p=0.002). The rate of both death and thromboembolism was similar between the
groups (see Figure for thromboembolism) and this held true after multivariable
adjustment (hazard ratio 0.86 (95% CI 0.73–1.01) for death and 0.83 (95% CI
0.61–1.13) for thromboembolism).

Conclusion: Familial and non-familial atrial fibrillation were associated with simi-
lar long-term risk of death and thromboembolic events.

299 | BEDSIDE
Atrial fibrillation accelerates aging of the brain in the general elderly
population

H. Stefansdottir1, S. Sigurdsson2, T. Aspelund2, L.J. Launer3, V. Gudnason2,
D.O. Arnar4. 1University Hospital Regensburg, Regensburg, Germany; 2Icelandic
Heart Association, Kopavogur, Iceland; 3National Institutes of Health, Bethesda,
United States of America; 4Landspitali University Hospital, Reykjavik, Iceland

Background: Atrial fibrillation (AF) has been associated with a decline in cog-
nitive function. Additionally, AF has been associated with lower brain volumes in
elderly subjects but only in a cross sectional study. Brain atrophy has been shown
to be a risk factor for mortality and morbidity.
Purpose: The purpose of this study was to examine if AF is a risk factor for loss
of brain volume and decline in cognitive function in a general elderly population.
Methods: We analyzed data from 2472 non-demented participants (mean age
76±3 years) in the population-based Age, Gene/Environment Susceptibility-
Reykjavik Study. The presence of AF or a history of a diagnosis of the arrhythmia,
cognitive function and brain volumes, using magnetic resonance imaging and ad-
justed for intracranial volume, were assessed at baseline (2002–2006) and at
follow-up (2007–2013). The mean follow-up period was 5.2+0.2 years. Further
adjustments were made for demographic factors, cardiovascular risk factors and
cerebral infarcts. Incident AF was defined as either new AF at the time of the
follow up visit or as a documented episode of AF between visits. As there was a
significant interaction between AF and gender, the analysis was stratified by sex.
Results: Out of the 2472 subjects, 121 had AF at baseline and 132 had devel-
oped incident AF at follow-up. In men, both incident and prevalent AF were as-
sociated with accelerated decrease in gray matter volume (GM) (p<0.0001 and
p=0.024 respectively) and increase in white matter lesions volume (p<0.0001 and
p=0.016 respectively). Incident AF was also associated with an increased loss of
white matter (WM) (p=0.014) and total brain volume (TBV) (p<0.001). For the
cognitive tests, incident and prevalent AF were related to a greater loss of speed
of processing (p<0.001 and p=0.012 respectively). In addition incident AF was as-
sociated with increased loss of memory (p=0.037). In women, prevalent AF was
not associated with progression of cognitive dysfunction or significant changes in
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brain volume. Incident AF, however, was associated with increased loss of GM,
WM and TBV (p = <0.001, p=0.001 and p<0.001 respectively) but not with loss
of cognitive function.
Conclusions: Both prevalent and incident AF in the elderly were associated with
an accelerated loss of brain volumes. Prevalent and incident AF were also asso-
ciated with an increased loss of cognitive function in men but not women. These
results suggest that AF may lead to detrimental effects on the brain in more ways
than by cerebral embolisms.

CARDIOPROTECTION AND POST MYOCARDIAL
INFARCTION REMODELLING

336 | BEDSIDE
The interleukin-6 receptor antagonist tocilizumab reduces
inflammation and myocardial damage in non-ST elevation myocardial
infarction - a randomized, double-blind, placebo controlled study

O. Kleveland1, G. Kunszt2, M. Bratlie3, T. Ueland3, B. Amundsen1, S. Aakhus2,
J.K. Damaas4, P. Aukrust3, R. Wiseth1, L. Gullestad2. 1St Olavs Hospital, Clinic
of Cardiology, Trondheim, Norway; 2Oslo University Hospital, Rikshospitalet,
Department of Cardiology, Oslo, Norway; 3University of Oslo, Research Institute
of Internal Medicine, Oslo, Norway; 4Norwegian University of Science and
Technology, Centre of Molecular Inflammation Research, Trondheim, Norway

Background: Inflammation plays a pivotal role in coronary artery disease and
acute coronary syndromes (ACS). Interleukin-6 (IL-6) has been shown to con-
tribute to both atherosclerotic plaque development and destabilization as well as
myocardial injury during ischemia-reperfusion. IL-6 has also emerged as a marker
of poor outcome in ACS. Thus, IL-6 appears as an attractive therapeutic target in
ACS.
Purpose: We investigated the effect of a single dose of the anti-IL-6-receptor
antibody, tocilizumab, in patients with acute non-ST elevation myocardial infarc-
tion (NSTEMI). We hypothesized that tocilizumab would have beneficial effects
on systemic and plaque inflammation, resulting in increased plaque stability and
attenuation of myocardial damage.
Methods: 117 eligible patients with NSTEMI were included at a median of 2 (0–
12) days after symptom onset (placebo n=59, tocilizumab n=58). On the day of
inclusion, baseline blood samples were obtained and study drug or placebo was
infused with a double-blind design prior to coronary angiography. Blood samples
were obtained at 6 consecutive timepoints between day 1 and 3. High-sensitive
CRP (CRP) and high-sensitive Troponin T (TnT) were measured at all timepoints
with area under the curve (AUC) for CRP being the primary endpoint.
Main results: AUC for CRP was 55% lower in the tocilizumab group (p=0.009).
Absolute changes in CRP and TnT from baseline (�) were consistently lower in
tocilizumab- versus placebo-treated patients throughout all measurements. A sta-
tistical significant difference in � between treatment groups was reached for both
CRP (p<0.001) and TnT (p<0.05) at 5 out of 6 timepoints. There was a signifi-
cant correlation between CRP and TnT through all timepoints (r>0.5, p<0.001)
in both treatment groups. The differences between the two groups were driven by
PCI-treated and early included (≤2 days from symptom onset) patients. 6 months
of follow-up did not uncover safety issues in tocilizumab-treated patients.
Conclusions: Tocilizumab exerts a potentially favorable effect in patients with
NSTEMI in terms of attenuated inflammatory response and troponin release. This
effect is most pronounced in patients with early administration of the drug and
in patients undergoing PCI following drug administration. No safety issues were
uncovered. Larger scale studies are warranted to evaluate the clinical implications
of these findings.
Acknowledgement/Funding: Oslo University Hospital, Rikshospitalet. St. Olavs
University Hospital. South Eastern and Central Norway Regional Health Authori-
ties.
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Exosomes mediate activation of CD4+ T cells by dendritic cells after
myocardial infarction

H. Liu1, W. Gao1, J. Yuan1, C. Wu1, K. Yao1, J. Zhu1, X. Guo2, W. Yu2,
Y. Zou1, J. Ge1. 1Zhongshan Hospital, Fudan University, Shanghai Institute
of Cardiovascular Diseases, Shanghai, China, People’s Republic of; 2Yinzhou
People’s Hospital Affiliated to Medical school of Ningbo University, Clinical
Laboratory Center, Ningbo, China, People’s Republic of

Introduction: Activation of CD4+ T cells plays key roles in facilitating wound heal-
ing after myocardial infarction (MI). However, the mechanism of how CD4+ T cells
are activated remains largely unknown. Exosomes secreted from dendritic cells
(DEXs) could target and activate T cells, which play roles in regulation of immune
responses of tumor cells. We therefore suppose that DEXs could also act as an
activator of CD4+ T cells after MI.
Purpose: This study was to assess whether and how DEXs mediate activation of
CD4+ T cells after MI.
Methods: The supernatant of necrotic HL-1 myocardial cells was used as the
in vitro simulator of post MI cardiomyocytes microenvironments. Mouce bone
marrow-derived DCs (BMDCs) suspensions were incubated with the supernatant
of necrotic (Necrosis group) or normal HL-1 myocardial cells (Control group), or

with medium (Negative group). DEXs were then isolated from the supernatant of
BMDCs and identified by electron micrograph and Western Blotting. For DEXs
tracker and dynamics experiments, the labeled DEXs (DiR) were injected into
mice through tail vein and monitored by fluorescence imaging. For DEXs uptake
experiments, the labeled DEXs (PKH67) were added to CD4+ T cells suspensions
or injected into the tail vein of mice, the CD4+ T cells and frozen splenic sections
were fixed for confocal imaging. The cytokines in the supernatant of CD4+ T cells
and plasma of mice were determined by mouse CBA inflammation Kit (IL-6, IL-
10, MCP-1, IFN-gamma, TNF and IL-12p70) and CBA Flex Set (IL-2, IL-4, IL-5,
IL-13, IL-17A, MIP-1α and MIP-1β).
Results: The supernatant of Necrosis group up-regulated DC maturation mark-
ers such as CD40, CD80 and CD86. After tail vein injection of DEXs, the average
fluorescence efficiency in spleen was increased and peaked on day 7 in Negative
and Control groups but on day 2 in Necrosis group, and the peak of fluorescence
efficiency was significantly higher in Necrosis group than in Control and Negative
groups whereas there was no significant difference between Control and Nega-
tive groups. The uptake of DEXs from Necrosis group by CD4+ T cells, certified
by confocal imaging, induced significant increase in the cell proliferation and the
secretion of chemokines and proinflammatory cytokines by the cells both in vitro
and vivo as compared with those from Negative and Control groups.
Conclusions: These data demonstrate that exosomes secreted from DCs could
activate CD4+ T cells through an endocrine pathway after MI. Our findings provide
a novel strategy for the treatment of MI through systemic delivery of DEXs after
MI.
Acknowledgement/Funding: National Natural Science Funds of China (Grant
No 81230007,81200147, 81400263, 81470386)
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Elevated circulating senescence-associated microRNAs reduce Sirt1
activity in patients with coronary artery disease: Randomized Study of
aggressive or moderate therapy with Pitavastatin

M. Satoh, Y. Takahashi, K. Takahashi, M. Tamada, T. Itoh, T. Nasu, Y. Morino,
M. Nakamura. Iwate Medical University School of Medicine, Morioka, Japan

Inflammation plays a key role in atherosclerosis. Sirt1 regulates transcription fac-
tors involved in inflammatory processes and blunts atherosclerosis. This study
was to determine whether Sirt1 and senescence-associated microRNAs are ex-
pressed in coronary artery disease (CAD), and whether pitavastatin might affect
these levels.
This study included 98 patients with CAD and 30 controls. Patients are random-
ized 12 months of treatment with pitavastatin 1 mg/day or 4 mg/day. Peripheral
blood mononuclear cells were obtained from peripheral blood at baseline and
after12 months.
Levels of miR-34a and miR-181a were higher in the CAD group than in the con-
trols (all P<0.01). There were no significant differences in other senescence-
associated microRNAs (miR-9, miR-132, miR-195, miR-199a, miR-199b and
miR-204) between the two groups. Levels of SIRT1 protein were lower in the
CAD group than in the controls (P<0.01). A randomized clinical study showed
that the aggressive group (4 mg/day) decreased miR-34a and miR-181a levels
and increased SIRT1 levels (all P<0.05), whereas the moderate group (1 mg/day)
showed no change in these levels. Functional approaches showed that transfec-
tion of miR-34a and miR-181a intoTHP-1 cells resulted in regulation of SIRT1
expression.
In conclusion, elevated senescence-associated microRNAs are involved in the
progression of coronary atherosclerosis via down-regulated Sirt1. In addition, a
randomized study suggests the beneficial effects of pitavastatin on Sirt1 activity
through senescence-associated microRNAs in this disorder.

CATHETER INTERVENTION FOR MITRAL
REGURGITATION – FROM INNOVATION TO EVIDENCE

349 | BEDSIDE
One-year outcome after mitraclip implantation - Results from the
German TRAMI registry

M. Puls1, W. Schillinger1, E. Lubos2, P. Boekstegers3, R.S. Von Bardeleben4,
C. Butter5, C. Zuern6, T. Ouarrak7, H. Eggebrecht8, J. Senges7 on behalf of
German TRAMI registry investigators. 1Universitätsmedizin Göttingen, Abteilung
Kardiologie, Göttingen, Germany; 2University Heart Center Hamburg, Klink und
Poliklinik für allgemeine und interventionelle Kardiologie, Hamburg, Germany;
3Helios Hospital Siegburg-Bonn, Herzzentrum Siegburg, Siegburg, Germany;
4Johannes Gutenberg University Mainz (JGU), Medizinische Klinik und Poliklink,
Mainz, Germany; 5Brandenburg Heart Center, Bernau bei Berlin, Germany;
6University hospital, Innere Medizin III, Tuebingen, Germany; 7Heart Attack
Research Center, Ludwigshafen am Rhein, Germany; 8Cardiology Centre
Bethanien (CCB), Frankfurt am Main, Germany

Purpose: Mitraclip therapy has emerged as a viable option for percutaneous
treatment of mitral regurgitation in surgical high-risk patients. The transcatheter
mitral valve interventions (TRAMI) registry was established in order to assess
the safety and efficacy of catheter-based mitral valve interventional techniques
in Germany. Between August 2010 and July 2013, 843 patients (median age 76
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years, median log. EuroSCORE I 20.0%) who underwent mitraclip Implantation
in 21 German centres were prospectively enrolled into the TRAMI registry. We
present the one-year outcome in these patients (which is the largest cohort pub-
lished to date).
Methods: The one-year follow-up was completed in July 2014. All-cause mor-
tality, MACCE rates, and NYHA classes were recorded. Independent predictors
of 1-year mortality in patients discharged alive after mitraclip implantation were
identified by multivariate analysis using a Cox Regression model.
Results: The 1-year mortality was 19.2%, and the MACCE rate 21.8% (myocar-
dial infarction 1.2%, stroke 2.1%). At 1 year, 63.3% of patients pertained to NYHA
classes I or II (in contrast to 10.8% before the procedure), 76% were independent
from institutional nursing, and 81.2% described the intervention as successful in
terms of symptom reduction.
Independent predictors of 1-year mortality were the failure of the procedure (de-
fined as operateur-reported failure, conversion to surgery, failure of clip place-
ment, or residual post-procedural severe mitral regurgitation) (HR 4.3; P=0.0009),
pre-procedural ejection fraction <30% (HR 2.2; P=0.001), renal failure with serum
creatinine ≥1.5 mg/dl (HR 2.0, P=0.002), severe tricuspid regurgitation at base-
line (HR 1.7; P=0.02), and absence of medication with ACE Inhibitors or AT1
blockers at time of discharge (HR 1.7; P=0.04).
Conclusions: Treatment of significant MR with mitraclip resulted in significant
clinical improvements in a high proportion of TRAMI patients after 12 months.
However, randomized studies to verify the efficacy of mitraclip therapy are still re-
quired. In the TRAMI patient cohort, the failure of procedural success emerged as
strongest independent predictor of 1-year mortaliy. Therefore, every effort should
be undertaken to decrease the incidence of procedural failure, i.e. by prospective
studies to define anatomical criteria that allow a better prediction of procedural
success.
Acknowledgement/Funding: Heart Attack Research Center (Institut für
Herzinfarkt-forschung, IHF) / Ludwigshafen; German Heart foundation; Abbott
Vascular Germany
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Elevated residual pressure gradient at mitral valve after MitraClip
implantation deteriorates long term outcome in patients with severe
mitral regurgitation and severe heart failure

T. Schau, A. Isotani, M. Pilz, M. Schoepp, M. Seifert, J. Weissenborn, M. Neuss,
C. Butter. Ev.-Freikirchliches Hospital and Heart Center Brandenburg in Bernau,
Bernau bei Berlin, Germany

Introduction: The percutaneous transcatheter repair of the mitral valve with Mi-
traClip (MC) implantation has established as a new technique for patients with
severe mitral regurgitation and high surgical risk. This study investigated the in-
fluence of increased remaining pressure gradient after MC implantation on the
long term outcome of patients.
Methods: 268 patients were enrolled, who received MC-implantation between
April 2009 and July 2014 in our heart center (75±9 years, � 68%, 76±15kg, NT-
proBNP 3696 [1989–7711]pg/ml, LVEF 39±16%, CRT 53%, logEURO-Score 20
[12–33]%). The pressure values of LA, LV and AO were intraprocedural invasively
measured using fluid filled pigtail catheters. The pressure gradients at the mi-
tral valve were simultaneously determined invasively and echocardiographically
(TEE) after MC deployment. A Kaplan-Meier-analysis was performed and corre-
lated with the recorded pressure gradients. Primary endpoint was combined (all-
cause-mortality, LVAD, MVR). Secondary endpoint was the all-cause-mortality.
Results: The Kaplan-Meier-analysis showed significant poorer long-term-
outcome in case of elevated remaining mitral valve pressure gradients at implan-
tation time (invasive >5 mmHg, echocardiographic >4.4mmHg) for the combined
endpoint (p=0.001) and the all cause mortality (p=0.018). In Cox model the in-
creased residual mitral valve pressure gradient >5 mmHg was a significant out-
come predictor in univariate and multivariate analysis (HR 2.3 (1.4–3.8),p=0.002
multivariat after adjustment for NTproBNP, age and remaining mitral regurgita-
tion).
Conclusion: Elevated postinterventional pressure gradients >5mmHg at mitral
valve (echocardiographically >4.4 mmHg) are significant predictors of a poor
longterm patient outcome. It is recommended to check the quality of the implan-
tation result carefully and to evaluate repositioning of the MC in case of slightly
elevated pressure gradient at mitral valve.

351 | BEDSIDE
Transapical off-pump mitral valve repair with neochord implantation:
6-months clinical and echocardiographic follow-up

A. Colli1, F. Zucchetta2, E. Manzan2, E. Bizzotto2, L. Besola2, R. Bellu2,
D. Pittarello3, G. Gerosa3. 1University of Padova, Cardiolocical, Thoracic and
Vascular Sciences, Padua, Italy; 2University of Padova, Cardiac, Thoracic and
Vascular Sciences, Padua, Italy; 3University of Padova, Institute of Anesthesia,
Padua, Italy

Background: Transapical Off-Pump mitral valve repair with Neochord implanta-
tion (TOP-MINI) is an innovative minimally invasive procedure to treat degenera-
tive mitral regurgitation (MR) due to prolapse or flail.
Purpose: The aim of this single center independent study is to present results at
6 months follow-up (FU) of patients treated with TOP-MINI.

Methods: Clinical and echocardiographic outcomes through 6 months FU of con-
secutive patients were obtained from the Institutional database.
Results: Over a period of 13 months, a total of 56 patients were treated. A 30-
days FU was obtained for 53 patients whilst 29 and 8 people reached a 6-months
and 1-year FU, respectively.
Median age was 71.5 years (range 31–90) and median Euroscore-I 6% (range
0.9–38.9). Fifty-one patients (91.1%) presented a posterior leaflet disease, 4
(7.1%) an anterior leaflet disease and 1 (1.8%) a combined disease. Three neo-
chordae were implanted in 19 patients (33.9%), 4 in 26 (46.4%), 5 in 9 (16.1%),
6 in 2 people (3.6%). Acute procedural success was achieved in all patients.
Major adverse events at 30 days FU included 1 sudden cardiac death with nor-
mal functioning repaired mitral valve, 1 Acute Myocardial Infarction treated with
PCI and stenting and 1 case of mitral valve replacement for early native chordal
rupture.
MR at 30 days after the procedure was absent in 20 patients (37.7%), grade
1+ in 21 patients (39.6%), grade 2+ in 9 patients (17%). Three patients (5.7%)
presented a recurrence of MR>2+ after 30 days and underwent successful con-
ventional mitral valve surgery.
At 6-months FU no other major or minor adverse events occurred. All 29 patients
achieved significant improvement in NYHA functional class with a stable correc-
tion of the MR.
The 6-months Echocardiographic FU showed that mitral valve antero-posterior
annular dimension reduced from 35.7±6mm to 32.1±4.5mm (p=0.075), latero-
lateral annulus dimension slightly reduced from 35.2±5.4mm to 33.8±5.1mm
(p=0.5). Left Ventricle End-Systoilic volumes changed from 30.9±14.2 ml/m2 to
30±8.5 ml/m2 (p=0.85). Left Ventricle End-Diastolic Volumes reduced from 76±22
mL/m2 to 72±15 ml/m2 (p=0.58). Left Atrial volumes decreased from 49±12 ml/m2

to 36±15 ml/m2 (p=0.02).
Conclusions: The MR correction obtained with the TOP-MINI procedure pro-
vides acute good clinical and Echocardiographic results that are maintained up to
6 months.

COMORBIDITIES AND HEART FAILURE PROGNOSIS

358 | BEDSIDE
Prevalence of sleep-disordered breathing in heart failure patients: first
results of the prospective German SchlaHF-XT Registry

O. Oldenburg1, M. Arzt2, E. Erdmann3, H. Teschler4, B. Wellmann1,
K. Wegscheider5, H. Woehrle6 on behalf of the SchlaHF-XT investigators.
1Department of Cardiology, Heart and Diabetes Centre North Rhine-Westphalia,
Ruhr University Bochum, Bad Oeynhausen, Germany; 2University Hospital
Regensburg, Regensburg, Germany; 3Cologne University Hospital - Heart
Center, Cologne, Germany; 4Ruhrlandklinik Lung Centre, Essen, Germany;
5University Medical Center Hamburg Eppendorf, Hamburg, Germany; 6ResMed
Science Center, ResMed Germany Inc., Martinsried, Germany

Background: Sleep-disordered breathing (SDB) is thought to be a highly under-
diagnosed but relevant co-morbidity in heart failure (HF) patients. The SchlaHF-
XT registry is a longitudinal study of patients with HF and aims to document the
prevalence and to understand the importance of diagnosis and treatment of SDB
in patients with HF.
Methods: The SchlaHF-XT registry prospectively includes patients with stable
HF as defined as a symptom complex of shortness of breath and rapid fatigability
on the basis of cardiac disease or any impairment in cardiac function as deter-
mined by a cardiologist. Thus, patients of all NYHA functional classes and cardiac
dysfunction with reduced (HF-REF) or preserved (HF-PEF) ejection fraction are
included. SDB was determined by multichannel polygraphy recording and using
the apnoea-hypopnoea-index (AHI) as a metric of SDB (no SDB: AHI<5/h; mild
SDB: AHI 5–14/h; moderate SDB: AHI 15–29/h; severe SDB: AHI ≥30/h).
Results: To date 1517 patients are included (68±11 years, 66% male): NYHA I
7.3%; NYHA II 43.2%; NYHA III 19.8%; NYHA IV 1.4%; HF-REF: 41.9%; HF-PEF
36.3%; pending HF-classification: 21.8%. SDB was excluded in 23.5% (noSDB),
where SDB was classified as mild in 36.6%, moderate in 21.3% and severe in
18.6%. Most of the patients with SDB (AHI ≥5/h) were classified as having ob-
structive sleep apnea (OSA: 63.5%) whereas only 21.5% were classified as cen-
tral sleep apnea (CSA), the remaining patients had mixed SA or were not classi-
fiable. Moderate to severe OSA was present in 34% of HF patients and 14.4% in
CSA, respectively.
Conclusion: In a prospective longitudinal HF registry, prevalence of moderate
to severe SDB was about 48% with most of the patients having OSA. The low
proportion of CSA in this cohort might be due to the inclusion of HF-PEF patients
and those with mild cardiac dysfunction and symptoms.

359 | BEDSIDE
Vascular disease as a risk factor of stroke or death in heart failure
patients in sinus rhythm: a nationwide cohort study

L. Melgaard1, A. Gorst-Rasmussen1, G. Lip2, T.B. Larsen1. 1Aalborg University
Hospital, Thrombosis Research Unit, Aalborg, Denmark; 2University of
Birmingham, Centre for cardiovascular sciences, city hospital, Birmingham,
United Kingdom

Purpose: The association between different manifestations of vascular disease
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and risk of stroke or death among heart failure patients is poorly described. We
conducted an observational study to evaluate the risk of “stroke or death” among
heart failure patients in sinus rhythm with peripheral artery disease (PAD) or prior
myocardial infarction (MI).
Methods: Population-based cohort study of patients diagnosed with incident
heart failure and not in therapy with a vitamin K antagonist during 2000–2012,
identified by record linkage between nationwide registries in Denmark. We clac-
ulated relative risks of “stroke or death” after 1 and 5 years follow-up to compare
patients with either PAD, prior MI or no vascular disease.
Results: 39,018 heart failure patients were included, among which 73.9% had
no vascular disease, 6.7% had PAD only, and 16.9% had prior MI only (2.5% had
both). When comparing heart failure patients with either PAD or prior MI to pa-
tients without vascular disease, we found PAD to be associated with a significantly
higher risk of “stroke or death” both at short- and long-term follow-up (1- and 5-
year adjusted relative risk [RR]: 1.33 and 1.23). Findings for the comparison of
patients with PAD to patients with prior MI showed that PAD was associated with a
significant higher risk (1- and 5-year adjusted RR: 1.14 and 1.18). The increased
risk associated with PAD was predominantly driven by events of death.

Relative risk of “stroke or death” after 1 and 5 years follow-up according to different
manifestations of vascular disease

Stroke or death – 1 year after HF diagnosis Crude RR (95% CI) Adjusted RR (95% CI)

PAD vs. no vascular disease 1.37 (1.29–1.46) 1.33 (1.26–1.41)
Prior MI vs. no vascular disease 0.87 (0.83–0.92) 1.16 (1.11–1.23)
PAD vs. prior MI 1.58 (1.46–1.70) 1.14 (1.06–1.23)

Stroke or death – 5 years after HF diagnosis Crude RR (95% CI) Adjusted RR (95% CI)

PAD vs. no vascular disease 1.29 (1.25–1.33) 1.23 (1.20–1.27)
Prior MI vs. no vascular disease 0.88 (0.85–0.91) 1.04 (1.02–1.07)
PAD vs. prior MI 1.46 (1.41–1.53) 1.18 (1.14–1.22)

Conclusion: Among incident heart failure patients in sinus rhythm, a previous
diagnosis of PAD was associated with a higher risk of “stroke or death” compared
to a prior diagnosis of MI and no vascular disease. This finding was consistent
with the observation of a more aggressive medical treatment of MI.

360 | BEDSIDE
Heart failure patients hospitalised with bacterial infections: a U.S.
nationwide analysis of concomitant clostridium difficile infection rates
and in-hospital mortality

P. Mamic1, P. Heidenreich1, L. Tennakoon2, K. Staudenmayer2. 1Stanford
University, Department of Medicine, Palo Alto, United States of America;
2Stanford University, Department of Surgery, Palo Alto, United States of America

Heart failure (HF) patients have altered gut microbiota, as do patients who re-
ceive antibiotics for bacterial infections. Altered gut microbiota is associated with
increased susceptibility to Clostridium difficile infection (CDI). It is not known if
HF patients hospitalized with bacterial infections experience CDI more frequently
and whether CDI impacts their mortality.
We utilized Healthcare Cost and Utilization Project National Inpatient Sample data
from 2010 to 2012 to determine the rate of CDI and associated in-hospital mor-
tality for HF patients hospitalized with urinary tract infection (UTI), pneumonia
(PNA) or sepsis in the United States. Univariate and multivariate analyses were
performed. Unweighted data are presented.
We identified 868,401 HF patients hospitalized with UTI, PNA, or sepsis. There
were 2,825,390 patients without HF hospitalized with the same infections. HF pa-
tients were on average older (75.4 vs 65.1 years, p<0.001) compared to patients
without HF. In unadjusted analysis, HF patients hospitalized with UTI, PNA or sep-
sis had higher rates of CDI compared to patients without HF hospitalized with the
same infections (UTI 3.9% vs 2.7%, PNA 2.9% vs 2.3%, sepsis 6.8% vs 5.3%;
p<0.001 for all). Heart failure remained significantly associated with CDI (OR 1.2,
95% CI 1.18–1.23, p<0.001), even after controlling for patient demographics, in-
surance status, hospital characteristics, and presence of ischemic heart disease.
Heart failure patients hospitalized with UTI, PNA or sepsis and diagnosed with
CDI had higher in-hospital mortality rates compared to HF patients hospitalized
with UTI, PNA or sepsis who did not develop CDI (UTI 12.7% vs 6.5%, PNA
18.5% vs 9.8%, sepsis 24.4% vs 19.2%; p<0.001 for all). CDI remained sig-
nificantly associated with in-hospital mortality for HF patients hospitalized with
bacterial infections (OR 2.0, 95% CI 1.9–2.1, p<0.001), even after controlling for
patient demographics, insurance status, hospital characteristics, and presence of
ischemic heart disease.
Heart failure is associated with higher rates of CDI among patients hospitalized
with common bacterial infections, even when adjusting for other known risks for
CDI. Furthermore, within the HF population, CDI is associated with markedly
higher in-hospital mortality. These findings suggest an opportunity to improve
outcomes for HF patients through improved C. difficile screening and prophylaxis
protocols.

STENT TECHNOLOGY AND CLINICAL OUTCOMES
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Comparative effectiveness and safety of new- versus early-generation
drug-eluting stents according to the complexity of coronary artery
disease. A patient-level pooled analysis of 6,081 patients

R. Piccolo1, D. Heg2, J. Rat2, A. Franzone1, S. Silber3, P.W. Serruys4,
T. Pigrim1, P. Juni2, S. Windecker1. 1Bern University Hospital, Cardiology
Department, Bern, Switzerland; 2University of Bern, Bern, Switzerland; 3Heart
Centre at the Isar, Munich, Germany; 4Erasmus Medical Center, Rotterdam,
Netherlands

Background and introduction: Although new-generation drug-eluting stents
(DES) are considered the standard-of-care in patients undergoing percutaneous
coronary intervention, it is unknown whether the clinical benefit associated with
their use is preserved with more advanced coronary artery disease.
Purpose: To compare the 1-year effectiveness and safety of new-generation vs.
early-generation DES according to the severity of coronary artery disease as
assessed by the SYNTAX Score.
Methods: Patient-level data from four contemporary, all-comer DES trials were
pooled. The primary endpoint was the composite of cardiac death, myocardial in-
farction, or target-lesion revascularization (TLR). The principal effectiveness end-
point was TLR, and the principal safety endpoint was definite stent thrombosis
(ST). Adjusted hazard ratios (HR) with 95% confidence intervals (CI) were cal-
culated at 1-year for overall comparisons as well as stratified for low-complexity
(SYNTAX score ≤11) and high-complexity (SYNTAX score >11) patients.
Results: A total of 6,081 patients were included in the study. New-generation
(n=4,554) vs. early-generation DES (n=1,527) significantly reduced the primary
composite endpoint (HR [95% CI] 0.70 [0.58–0.86], p<0.001), without signifi-
cant interaction (p=0.412) between patients with low-complexity (HR [95% CI]
0.78 [0.56–1.09], p=0.143) and high-complexity (HR [95% CI] 0.65 [0.51–0.81],
p=0.001). Among patients with SYNTAX score >11, new-generation DES signifi-
cantly reduced TLR (HR [95% CI] 0.41 [0.30–0.56], p<0.001) and definite ST (HR
[95% CI] 0.28 [0.15–0.55], p<0.001) without interaction with the low-complexity
group. New-generation DES decreased the risk of cardiac mortality in patients
with SYNTAX score >11 (HR [95% CI] 0.45 [0.27–0.76], p=0.003) but not in pa-
tients with SYNTAX score ≤11 (p for interaction=0.015). There was no modulating
effect of the SYNTAX score when introduced in Cox regression analyses.
Conclusions: New-generation DES improved clinical outcomes compared with
early-generation DES and the greater safety and effectiveness profile is main-
tained across the entire spectrum of anatomical severity of coronary artery dis-
ease. Additional benefits conferred by new-generation DES can be expected in
patients with high SYNTAX scores, which may have important implications in the
comparative effectiveness of PCI versus coronary artery bypass grafting.

363 | BEDSIDE
Clinical outcome of first vs second generation DES according to DAPT
duration: Results of ARCTIC-GENERATION

J.-P. Collet1, J. Silvain1, M. Kerneis1, T. Cuisset2, O. Barthelemy1, G. Range1,
G. Cayla3, E.R.I.C. Van Belle4, E.R.I.C. Vicaut5, G. Montalescot1 on behalf
of ACTION Study Group. 1AP-HP - Hospital Pitie-Salpetriere, Paris, France;
2AP-HM - Hospital La Timone, Marseille, France; 3University Hospital of Nimes,
Nimes, France; 4CHRU Lille, Lille, France; 5Hospital Lariboisiere, Paris, France

Background: There is an apparent benefit with extension of DAPT beyond 1 year
after stenting with DES.
Objectives: ARCTIC-generation assessed whether there is a difference of out-
come between first vs. second generation DES and if there is an interaction with
DAPT duration in the ARCTIC-Interruption study.
Methods: ARCTIC-Interruption randomly allocated 1259 patients one year after
stent implantation to a strategy of interruption of DAPT (n=624) in which aspirin
antiplatelet treatment only was maintained or a strategy of DAPT continuation
(n=635) for 6–18 additional months. The primary endpoint was the composite of
death, myocardial infarction, stent thrombosis, stroke, or urgent revascularization.
Findings: A total of 520 and 722 patients were implanted with a first and a second
generation DES, respectively. Baseline characteristics were balanced between
both groups. After a median follow-up of 17 months (IQR 15–18) after random-
ization, the primary endpoint occurred in 32 (6.2%) and 19 (2.6%) patients with
a first and second generation DES, respectively (HR 2.31 [95% CI 1.31–4.07];
p=0.004). This was observed irrespective of the strategy of interruption or contin-
uation of DAPT and timing of study recruitment. Major bleeding events occurred in
4 (0.8%) and 3 patients (0.4%) with a first and second generation DES, respec-
tively (HR 1·79 [0·40–8·02]; p=0·44). The results did not change after multiple
adjustments for potential confounding variables.
Interpretation: ARCTIC-Generation showed worse clinical outcome with first ver-
sus second generation DES, a difference which appeared to persist even with
prolonged DAPT.
Acknowledgement/Funding: Fondation de France, Sanofi-Aventis, Cordis,
Medtronic, Boston Scientific, Fondation SGAM
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Increased incidence of revascularization in higher risk patients treated
with the absorb everolimus-eluting bioresorbable scaffold: 12-months
clinical results

R.P. Kraak, M.J.D. Grundeken, K.T. Koch, J.P.S. Henriques, J.J. Piek, J. Baan Jr,
M.M. Vis, J.G.P. Tijssen, R.J. De Winter, J.J. Wykrzykowska. Academic Medical
Center of Amsterdam, Cardiology, Amsterdam, Netherlands

Purpose: We aimed to report the 12-months clinical outcome of ABSORB biore-
sorbable vascular scaffold (BVS) implantation in patients reflecting daily PCI prac-
tice.
Methods: Patients treated with BVS in routine clinical practice were included in
this single centre registry. 12-months clinical outcomes were collected by tele-
phone contact and SYNTAX score was calculated for all patients. Patients were
defined as complex either if they did not satisfy the ABSORB II trial in- and ex-
clusion criteria or had a SYNTAX score ≥12. Outcomes assessed were Target
Vessel Revascularization (TVR),Target Lesion Revascularization (TLR) and Tar-
get Vessel Failure (TVF).
Results: A total of 143 patients (59±11 years, 73% male, 18% diabetic) were
enrolled and 166 lesions were treated. One patient was lost to follow-up. Median
follow-up duration was 438 days [Q1-Q3: 392.5–477]. Median SYNTAX score in
the total cohort was 12 [Q1-Q3: 7–17]. At 12-months TVR occurred in 15 patients
resulting in a 12-month KM-cumulative event rate of 10.8%, mainly driven by a
target lesion revascularization event rate of 9.3%. The composite endpoint of TVF
occurred in 16 patients resulting in a cumulative event rate of 11.5%.
Stratified analyses showed a significantly higher revascularization rate in patients
not fitting ABSORB II criteria (TVR: 2.2% vs 14.9% p=0.027 and TLR: 2.2%
vs 12.7 p=0.05) and patients with higher SYNTAX score (TVR: 1.7% vs 19.6%;
p=0.001 and TLR: 0% vs 18.2; p=<0.000). Stratified analysis also showed a sig-
nificantly higher event rate of TVF (ABSORB II 2.2% vs 16%; p=0.02 and SYNTAX
3.3% vs 18.6%; p=0.004).

Stratified analysis on TVR

Conclusion: Our results suggests that implantation of the ABSORB BVS in more
complex patients is associated with a higher incidence of revascularizations com-
pared with less complex patients.

365 | BEDSIDE
Bioresorbable vascular scaffold for the treatment of bifurcated
coronary lesions

J. Suarez De Lezo Herreros De Tejada1, P. Martin2, M. Pan1, S. Ojeda1,
M. Romero1, J. Novoa2, J. Garcia2, M. Mazuelos1, A. Medina1, J. Suarez
De Lezo Cruz-Conde1. 1Hospital Universitario Reina Sofia, Cordoba, Spain;
2Hospital Universitario Dr. Negrin, Las Palmas de Gran Canaria, Spain

Purpose: To analyse the feasibility and mid-term results of everolimus eluting
bioresorbable vascular scaffold (BVS) for the percutaneous treatment of bifurca-
tion coronary lesions.
Methods: Our study includes a group of 194 patients (p) with 230 bifurcation
coronary lesions treated with BVS. Baseline ultrasound study (IVUS) was con-
ducted in 130 (56%) lesions. After BVS implantation the geometry of the scaffold
was evaluated by IVUS in 118 bifurcations (51%) and by optical coherence tomog-
raphy (OCT) in 86 (37%).Creatine kinase and troponin were serially measured in
all patients after the procedure. Clinical follow up was achieved in all patients. In
145 patients (63%) an angio-CT scan was conducted at 6 months follow up.
Results: The mean age was 57±9 years. Most of the patients were male (86%)
and an acute coronary syndrome was the main clinical presentation (80%). The
most frequent location was the LAD-Dg artery (148;64%). Medina classification
was as follows: (1,1,1) in 79 (34%); (1,1,0) in 55 (24%); (0,1,1) in 17 (9%); (0,1,0)
in 41 (18%); (1,0,1,) in 9 (4%); (1,0,0) in 25 (11%) and (0,0,1) in 4 (2%). In 220
lesions (96%) the bifurcation was treated with a single BVS: in 99 lesions the BVS
was implanted in the main branch (MB), without further intervention on the side
branch (SB). In 32 lesions the BVS was implanted in the MB after SB angioplasty
and in 88 (38%) the SB was post-dilated trough the cells of the BVS after MB
scaffolding. SB post-dilation was conducted with single balloon in 46 instances,
with modified kissing balloon in 33 and with sequential dilation SB-MB-SB in 9
lesions. In 3 instances, focal fracture of the BVS was observed by OCT after bal-
loon dilation of jailed SB. In these cases the geometry of the BVS was restored
after balloon post-dilation of the MB. In 10 lesions (4%), complex stent repair of
the bifurcation was needed (T stenting in 6, culotte technique in 2 and V stenting
in 2). Angiographic success was obtained in all lesions. Four patients (2%) had
a peri-procedural myocardial infarction. Two patients (1%) had a definitive sub-

acute thrombosis and one of them (0.5%) died. After a mean clinical follow-up
of 13±6 months,156 scaffolded bifurcations (68%) were evaluated with angio CT.
Patency of the SB was observed in all cases. Restenosis of the scaffold was doc-
umented in 12 cases. In all 12 restenosis (4%) TLR was performed. Two patients
died at 7 and 12 months follow up due to late thrombosis. The remaining patients
are symptoms-free.
Conclusion: Treatment of bifurcation coronary lesions with BVS is feasible and
safe, with a low rate of MACE at one year follow up.

366 | BEDSIDE
Prospective registry of bioresorbable coronary devices in clinical
practice: immediate and 30-day results of the REPARA registry

F. Hernandez1, E. Pinar2, E. Molina3, J.F. Diaz4, R. Lopez-Palop5,
J.C. Fernandez-Guerrero6, F. Gimeno7, J. Zueco8, F. Miranda9, P. Canas Da
Silva10. 1University Hospital “12 de Octubre”, Madrid, Spain; 2Hospital Clínico
Univeristario Virgen de la Arrixaca, Murcia, Spain; 3University Hospital Virgen
de las Nieves, Granada, Spain; 4Hospital Juan Ramon Jimenez, Huelva, Spain;
5University Hospital San Juan de Alicante, Alicante, Spain; 6University Hospital
of Jaen, Jaen, Spain; 7University Hospital Clinic of Valladolid, Valladolid, Spain;
8University Hospital Marques de Valdecilla, Santander, Spain; 9Hospital del Mar,
Barcelona, Spain; 10University Hospital De Santa Maria, Lisbon, Portugal

Background: Bioresorbable coronary devices are already being used in selected
lesions and patients. Routine use in daily clinical practice has not yet been estab-
lished and few data exist about specific lesions and clinical scenarios.
Methods: REPARA is a multicentre, prospective registry, designed to evaluate
the efficacy and safety of the bioresorbable coronary device Absorb (Abbott Vas-
cular, Santa Clara, California) in daily clinical practice in 1500 patients undergoing
elective coronary intervention in native coronary arteries in Spain and Portugal.
The primary objective is a combined of MACE at 12 months, including cardiac
death, myocardial infarction, TLR and stent thrombosis.
Results: Complete data will be available at the time of the congress. By now,
1178 patients have been included (mean age 57±11 years, 81% male), 52% hy-
pertension, 55% smokers, 48% dyslipemia and 25% diabetics. Clinical indication
was MI in 59% (STEMI in 32%, non-STEMI in 27%), unstable angina in 16%, sta-
ble angina in 19% and others in 6%. Radial access was used in 81%. A total of
1559 lesions were treated (type A 22%, B1 38%, B2 26%, C 14%), mean 1.3±0.7
for patient, 51% in LAD, 21% in Cx and 28% in RCA. Mean lesion length was
17.7±8.4 mm, 13% bifurcations, 12% complete occlusions and 4% ostial. Lesion
predilatation was performed in 78% (mean balloon diameter 2.6±0.4 mm, mean
pressure 14.2±3.4). Mean device length was 22.7±13 mm and mean device di-
ameter 3±0.4 mm. The rate of overlapping was 14% (67% for total coverage of
the lesion, 33% to treat proximal or distal dissection). Balloon postdilatation rate
was 39% (mean diameter 3.3±0.4 mm, mean length 12.8±4 mm and mean pres-
sure 17.7±5). Intracoronary imaging was performed in 11% of lesions (IVUS in
2.6% and OCT in 8.4%), and malapposition was detected only in 0.3%. The pro-
cedure success rate was 98.6%. In-hospital MACE (1178 patients) were 1.4%
(1.1% periprocedural MI, 0.3% acute stent thrombosis, 0.2% TLR and 0.2% car-
diac deaths). At 30 days (930 patients) total adverse events were 2.5% (1.8%
MI, 0.8% stent thrombosis, 0.8% TLR and 0.5% cardiac deaths). At discharge,
all patients were receiving double antiplatelet therapy (ASA 100%, clopidogrel
58%, ticagrelor 25%, prasugrel 17%). Subgroup analyses by patient and lesion
complexities will be provided.
Conclusions: Results from this large real-world registry with bioresorbable coro-
nary devices show good immediate and 30-day outcomes in unselected lesions
and patients. Early stent thrombosis rates are comparable to those reported with
drug-eluting stents.

368 | BEDSIDE
Attenuated coronary flow reserve early after implantation of a
bioresorbable vascular scaffold: one-month results of the vanish-trial

W. Stuijfzand, R.S. Driessen, P.G. Raijmakers, A.A. Lammertsma, A.C. Van
Rossum, Y. Appelman, J.S. Lemkes, M.A. Van Leeuwen, N. Van Royen,
P. Knaapen. VU University Medical Center, Cardiology, Amsterdam, Netherlands

Background: The bioresorbable vascular scaffold (BVS) may facilitate restora-
tion of normal coronary physiology after resorption of the scaffold. Conversely,
early after BVS implantation the mean luminal area is decreased in comparison
with conventional metal stents due to bigger strut thickness which may impact
coronary flow reserve (CFR). Therefore, a randomised clinical trial of BVS vs.
metal drug eluting stent (DES) was initiated, utilizing positron emission tomogra-
phy (PET) perfusion imaging to assess (hyperemic) myocardial blood flow (MBF)
and CFR over a three year period (VANISH-trial). These are the one-month re-
sults of the ongoing VANISH-trial to investigate MBF and CFR early after BVS vs.
DES implantation.
Methods: Sixty patients (45 men (75%), 55±7 years) with a documented single
vessel type A or B1 lesion, either stable or unstable angina without biochemical
signs of myocardial infarction, were included in this single blind randomized clini-
cal trial. Patients were randomized to implantation of a DES or BVS (Xience Prime
or ABSORB, respectively) in a one-to-one fashion. Approximately 1 month after
percutaneous coronary intervention patients underwent H215O PET to assess
(hyperemic) MBF and CFR.
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Results: Lesions were predominantly located in the LAD (n=36, 60%) and less
frequently in the RCA (n=14, 23%) or Cx (n=10, 17%). One patient refused PET
perfusion at 1 month follow-up (DES arm). Mean rest and hyperemic MBF of
the treated vascular territory were 0.99±0.26 and 3.18±0.79 mL·min-1·g-1, re-
spectively. MBF of the treated myocardial territory during rest and hyperemia of
DES was comparable with the BVS arm (0.96±0.24 vs. 1.02±0.28 mL·min-1·g-1,
p=0.38, and 3.33±0.77 vs. 3.04±0.80 mL·min-1·g-1 p=0.16, respectively). CFR
of the treated territory was significantly lower in the BVS arm compared to DES
(3.09±0.94 vs. 3.57±0.85, p<0.05). No differences in (hyperemic) MBF and CFR
were documented in remote areas between treatment arms.
Conclusions: CFR is slightly attenuated one month after implantation of a BVS
compared with a DES, which may be related to the increased dimensions of biore-
sorbable scaffold material as compared with metal.

369 | BEDSIDE
QCA-Dmax as guidance for appropriate size selection and deployment
of the Absorb scaffold(s) in 1232 patients from three study cohorts
(ABSORB Cohort B, ABSORB EXTEND and ABSORB II): Impact on the
cli

Y. Ishibashi1, S. Nakatani2, P. Suwannasom2, M. Grundeken3, H. Garcia-
Garcia2, B. Chevalier4, A. Abizaid5, Y. Onuma2, P. Serruys6. 1St. Marianna
University School of Medicine, Kawasaki, Japan; 2Erasmus University MC,
Rotterdam, Netherlands; 3Academic Medical Center of Amsterdam, Amsterdam,
Netherlands; 4Cardiovascular Institute Paris-Sud (ICPS), Massy, France; 5The
GRAACC Hospital, Instituto de Cardiologia Dante Pazzanese, São Paulo, Brazil;
6Imperial College London, London, United Kingdom

Background: Assessment of pre-procedural proximal and distal maximal luminal
diameters (Dmax) as guide for device selection has been used in the ABSORB
studies, however, procedural Dmax on clinical outcomes is unknown.
Methods: 1248 patients received Absorb scaffolds in the ABSORB Cohort B trial
(n=101), the ABSORB EXTEND study (n=812), and the ABSORB II trial (n=335).
Proximal and distal Dmax were measured in an independent core laboratory. We
have conducted an analysis of the population whose proximal and distal Dmax
were below the nominal diameter of the device. The incidence of major adverse
cardiac events (MACE: a composite of cardiac death, any myocardial infarction
[MI], and ischemic driven target lesion revascularization) was analyzed according
to the Dmax sub-classification.
Results: Out of 1248 patients, pre-procedural Dmax was assessed in 1232 pa-
tients (98.7%). In 649 patients (52.7%), both Dmax were below the nominal size
of Absorb scaffold (group 1) while in 583 patients (47.3%), proximal and/or distal
Dmax were above (group 2). The MACE and target vessel MI rates at 1-year were
significantly higher in the group 1 than in the group 2 (MACE: 6.6% vs. 3.3%, log
rank p<0.01, TVMI: 4.5% vs. 2.1%, long rank p<0.01), mainly derived by a higher
rate of MI within 30 days post procedure (3.5% vs. 1.9%, p=0.08). The indepen-
dent determinants of MACE were the both Dmax less than the nominal size (OR:
2.13, 95% CI: 1.22–3.70, p<0.01) and overlapping scaffolds (OR: 2.10, 95% CI:
1.17–3.80, p=0.01).
Conclusion: The implantation of a “large” Absorb scaffold in a relatively small
vessel had a higher risk of MACE at 1 year. The selection of nominal scaffold
size below the diameter of both proximal and distal Dmax might lead to a denser
polymer surface pattern, which could be associated with MI after procedure. Clin-
ical usefulness of the Dmax measurement should be further investigated in larger
randomized trials such as ABSORB III and IV.
Acknowledgement/Funding: (ABSORB Clinical Investigation, Cohort B;
NCT00856856, ABSORB EXTEND; NCT01023789, ABSORB II; NCT01425281)
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No more metal or one more: drug-coated balloons versus
second-generation drug-eluting stents for recurrent
multi-metal-layered in-stent restenosis

H. Kawamoto, N. Ruparelia, A. Latib, T. Miyazaki, A. Mangieri, F. Figini,
A. Chieffo, M. Montorfano, A. Colombo. San Raffaele Scientific Institute,
Interventional cardiology unit, Milan, Italy

Purpose: The optimal management for DES-ISR lesions is not currently estab-
lished. Furthermore, there are only a few studies investigating outcomes after
multi-metal-layered stenting. This study aimed to investigate the efficacy, safety
and clinical outcomes associated with drug-coated balloon (DCB) use for the
treatment of recurrent drug-eluting stent restenosis (DES-ISR) with multi-metal
layers in comparison to additional DES implantation.
Methods: We analyzed all PCI procedures between January 2008 and December
2013: 746 lesions were treated with DES implantation for ISR during the study
period. Of these, 172 ISR lesions with 2 or more metal stents were assessed
for eligibility. The primary endpoint was the occurrence of major adverse cardiac
events (MACE) at 1- and 2-year follow-up. The secondary endpoints were the
incidence of each component of MACE and stent thrombosis (ST).
Results: Eighty-two lesions (68 patients) were treated with a further second-
generation DES, and 90 lesions (66 patients) with a DCB. The median follow-
up period was 765 days (interquartile range 405 to 1142 days). With regards to
lesion and procedure characteristics, the patterns of ISR were significantly dif-
ferent between groups [second-generation DES vs. DCB: focal ISR (59.8% vs.

37.8%), and non-focal ISR (40.2% vs. 62.2%), p<0.001, respectively]. IVUS was
more frequently utilized in the DCB group (second-generation DES 13.4% vs.
DCB 33.3%, p=0.002). Acute gain was greater in the second-generation DES
group (second-generation DES 2.09±0.53 mm vs. DCB 1.60±0.62 mm, p<0.001).
There were no significant differences in MACE at 1-year (DES 14.0% vs. DCB
13.7%, p=0.94), or their individual components. At 2-year follow-up, treatment
with second-generation DES appeared to be favorable with regards to MACE
(DES 28.8% vs. DCB 44.4%, p=0.16) and TLR (DES 27.7% vs. DCB 39.3%,
p=0.30). Definite ST occurred in 2 patients (1 patient in each group).
Conclusions: Short-term clinical outcomes were comparable when recurrent
multi-metal-layered ISR was treated with either DCB or second-generation DES.
After 1-year follow-up, treatment with DCB was associated with a progressive in-
crease in TLR compared to DES treatment.
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Comparison of clinical outcomes after transradial and transfemoral
interventions in contemporary antiplatelet era: a propensity
score-matched analysis

J.C. Choe, K.S. Cha, J.H. Choi, B. Kim, J.S. Park, H.W. Lee, J.H. Oh, J.H. Choi,
H.C. Lee, T.J. Hong on behalf of the Korea Transradial Coronary Intervention
Prospective Registry Investigators. Pusan National University Hospital, Busan,
Korea, Republic of

Purpose: Radial artery is an access site for percutaneous coronary intervention.
We compared clinical outcomes after transradial intervention (TRI) and trans-
femoral intervention (TFI) in contemporary antiplatelet era.
Methods: Among 6,973 patients enrolled in a nationwide, prospective, multicen-
ter registry from February to September 2013, eligible 1,860 patients were divided
into TRI (n=1,445, 77.7%) and TFI (n=415, 22.3%) groups based on the vascu-
lar access site. Bleeding and major adverse cardiac events (MACE; death, recur-
rent myocardial infarction, revascularization, or stent thrombosis) were compared.
Propensity score (PS)-matched analysis was performed in 728 patients.
Results: Bleeding occurred in 42 patients (2.3%). TRI group had significantly
lower bleeding rate than TFI group in the entire (1.5% vs. 4.8%, odds ratio [OR]
0.38, 95% confidence interval [CI] 0.19–0.78, p=0.008) and PS-matched (2.7%
vs. 5.2%, OR 0.42, 95% CI 0.19–0.94, p=0.035) cohorts. In multivariate regres-
sion, TRI was associated with bleeding in the entire (OR 0.38, 95% CI 0.19–
0.78, p=0.008) and PS-matched (OR 0.42, 95% CI 0.19–0.94, p=0.035) cohorts.
Kaplan-Meier estimates showed that MACE-free survival was higher in TRI group
than TFI group in the entire (93.3% vs. 87.5%, log rank p=0.026) and PS-matched
(91.8% vs. 87.1%, log rank p=0.04) cohorts (Figure). In Cox proportional hazard
analysis, TRI was an independent predictor of MACE in the entire (hazard ratio
[HR] 0.65, 95% CI 0.45–0.93, p=0.02) and PS-matched (HR 0.61, 95% CI 0.39–
0.96, p=0.034) cohorts.

Kaplan-Meier curve of MACE-free survival

Conclusions: This study showed that TRI was associated with a reduced bleed-
ing rate and better clinical outcomes compared to TFI in contemporary real-world
practice.

BEST POSTERS SESSION 1
BEST POSTERS IN GENETIC ASPECTS AND

MECHANISMS OF ARRHYTHMIAS
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Molecular profiling of repolarization alternans recorded in the in-vivo
human heart demonstrates changes in Ca2+ handling proteins and
repolarizing currents

P.D. Lambiase1, J. Yanni2, M. Orini1, B. Hanson1, M. Hayward3, A. Smith3,
H. Zhang2, H. Dobrzynski2, M. Boyett2, P. Taggart1. 1University College London,
London, United Kingdom; 2University of Manchester, Manchester, United
Kingdom; 3University College London Hospitals, London, United Kingdom

Introduction: Action potential duration (APD) alternans is a precursor of sud-
den cardiac death. On-site whole heart electrophysiological mapping during car-
diac surgery was implemented to guide myocardial biopsies from alternans-
susceptible and alternans-resistant sites to identify the molecular basis of alter-
nans in the in-vivo human heart.
Methods: 31 subjects underwent epicardial mapping during high rate ventricular
pacing (mean age 62.5±15, 28 M:3 F). Targeted biopsies were taken to examine
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mRNA expression of ion channels and related molecules in alternans susceptible
and resistant sites (Fig. 1A). The Ten Tusscher biophysical model was employed
to elucidate the mechanisms that link cellular properties and electrophysiological
abnormalities that underlie fatal arrhythmia.
Results: mRNA expression studies (n=13) demonstrated relatively uniform in-
creases in the ion channels underlying INa, ICa,L, INaCa, Ito, IK,s and IK,1 and
five Ca2+ handling molecules (RYR2, calsequestrin2, SERCA2, phospholam-
ban and NCX1) at alternans-susceptible sites, with supportive protein expression
data. Biophysical model utilising the mRNA expression data predicted alternans
in the same range of cycle lengths observed in vivo, principally determined by the
local increase in Cav1.2 (underlying ICa,L) and RYR2 (Fig. 1B).

Fig. 1. (A) Mapping of APD alternans. APD is estimated from the activation recovery interval
(ARI) in unipolar electrograms. (B) Expression of mRNAs for RyR2 and CaV1.2 at the alternans-
susceptible (red bar) and resistant (blue bar) sites. (C) Results of the biophysical model.

Conclusion: We introduce a novel approach that combines whole heart and cel-
lular electrophysiology in humans and demonstrate that the APD alternans is as-
sociated with the greater expression of Cav1.2 and RYR2 in the in-vivo heart.

P416 | BENCH
Mechanisms for the frequency-dependence of triggered activity in
catecholaminergic polymorphic ventricular tachycardia

T.K. Danielsen1, R. Manotheepan1, M. Sadredini1, K.H. Haugaa2, S.E. Lehnart3,
O.M. Sejersted1, I. Sjaastad1, M.K. Stokke1. 1Oslo University Hospital, Institute
for experimental medical research, Oslo, Norway; 2Oslo University Hospital,
Dept. of cardiology, Oslo, Norway; 3University Medical Center Gottingen (UMG),
Heart Research Center Göttingen, Dept. of Cardiology and Pulmonology,
Gottingen, Germany

Background: Patients with catecholaminergic polymorphic ventricular tachycar-
dia type 1 (CPVT1) are prone to triggered ventricular tachyarrhythmias during
physical or emotional stress. CPVT1 is caused by mutations in the cardiac ryan-
odine receptor (RyR2), which result in SR Ca2+ leak in diastole, propagating
Ca2+ waves and delayed afterdepolarizations. It is not known how this chain of
events is affected in situations with increased heart rate to cause the high risk of
arrhythmias associated with such situations in CPVT1.
Purpose: To untangle factors contributing to the frequency-dependence of trig-
gered arrhythmias in CPVT1.
Methods: ECGs were recorded during a bicycle test performed by 17 patients
with CPVT1. Cardiomyocytes from mice with RyR2 R2474S-mutations (RyR2-
RS) were employed for whole-cell Ca2+imaging at increasing stimulation frequen-
cies (0.5, 4 and 8 Hz), in absence and presence of β-receptor activation with
isoprenaline (200nM, ISO).
Results: ECG data confirmed the frequency-dependence of ventricular arrhyth-
mias in CPVT1: The RR-interval at rest was 1101±50 ms and decreased to
457±19 ms before the first occurrence of premature ventricular complexes (PVC)
and to 434±15 ms before PVCs in bigemini (p<0.05 vs. at rest). The RR-
interval further decreased to 380±15 ms before coupled PVCs or VT (p=0.05
vs. PVC/bigemini).
RyR2-RS cardiomyocytes showed no difference in Ca2+ wave frequency com-
pared to wild type (WT) at any stimulation frequencies in the absence of ISO.
However, during ISO-exposure, Ca2+ wave frequency was higher in RYR2-RS
both at 0.5 and 4 Hz compared to WT (p<0.05). Time to first Ca2+ wave was
shorter in RyR2-RS compared to WT at 8 Hz, and at 0.5, 4 and 8 Hz during
ISO-exposure (p<0.05). Ca2+ transient amplitude was higher in cardiomyocytes
from RYR2-RS at 4 and 8 Hz (p<0.05), but no differences were observed during
ISO-exposure. Ca2+ removal rate did not differ between RyR2-RS and WT at any
frequency.
Conclusion: Patient data confirmed the frequency-dependence of ventricular ar-
rhythmias in patients with CPVT1. In cardiomyocytes from RyR-RS and WT, Ca2+
wave frequency was not different in absence of β-receptor activation. In RyR-RS
cardiomyocytes, the occurrence of Ca2+ waves increased with increasing stim-
ulation frequency. Ca2+ wave frequency was higher in RyR-RS cardiomyocytes
compared to WT during ISO-exposure. These results indicate that β-receptor ac-
tivation contributes decisively to the increased risk of ventricular arrhythmias in
situations with increased heart rate in CPVT1.

P417 | BENCH
A novel KCNJ3 mutation as a susceptibility for ventricular arrhythmias
in long-QT syndrome

T. Aiba1, M. Ono2, F. Toyoda2, K. Ishibashi1, Y. Miyamoto1, A. Sekine1,
K. Kusano1, H. Matsuura2, T. Tanaka3, W. Shimizu4. 1National Cerebral and
Cardiovascular Center, Suita, Japan; 2Shiga University of Medical Science, Otsu,
Japan; 3Tokyo Medical and Dental University, Tokyo, Japan; 4Nippon Medical
School, Tokyo, Japan

Background: Congenital long-QT syndrome (LQTS) is characterized by muta-
tions in several ion channel genes, however 30% of LQTS cases remains genet-
ically elusive. Recently, mutations in Kir3.4 (GIRK4) encoded by KCNJ5 is asso-
ciated with LQTS, however the genetic and functional significance of G-protein-
activated inwardly rectifying K+ channels (GIRKx/Kir3.x) in LQTS are still unclear.
Methods: From 1815 Japanese LQTS patients, whole exon sequencing (WES)
was performed in 196 consecutive genotype-negative/ phenotype-positive unre-
lated LQTS probands in which major LQTS genes had already been screened.
After WES, the genes known as inherited arrhythmias were screened by the Hu-
man Gene Mutation Database, and the Sanger sequencing was also referred for
validation of the mutations and common variants were excluded by the public
(1000G, ESP6500 and dbSNP) and Japanese Riken database.
Results: We identified one novel missense mutation in KCNJ3 (p. N496H) in 3
unrelated LQTS probands, all were women and the first patient had been re-
suscitated after VF, the second had a syncope during taking an antibiotics, clar-
ithromycin, whereas the third was asymptomatic. The QTc interval at rest was
not so prolonged but increased after epinephrine test only performed in patient
#1 (408 to 580ms). Whole-cell patch-clamp experiments using HEK cells revealed
that the coexpression of KCNJ5 and KCNJ3-N496H did not alter the inwardly rec-
tifying current compared with coexpression with KCNJ3-WT, whereas coexpres-
sion of KCNJ2 and KCNJ3-N496H significantly reduced the current compared
with KCNJ2 alone or coexpression with KCNJ3-WT.

Inwardly rectifying current density

Conclusion: The inhibitory effects of KCNJ3-N496H on Kir2.1 may account for
the susceptibility for lethal ventricular arrhythmias in long-QT syndrome.

P418 | BEDSIDE
Lamin A/C mutation prevalence and cardiac penetrance in Norway

N.E. Hasselberg1, T.F. Haland1, J. Saberniak1, T. Edvardsen1, K.E. Berge2,
K.H. Haugaa1. 1Oslo University Hospital, Rikshospitalet, Dept of Cardiology and
Center for Cardiological Innovation, Oslo, Norway; 2Oslo University Hospital,
Department of Medical Genetics, Oslo, Norway

Background: Lamin A/C gene (LMNA) mutations are a cause of familial dilated
cardiomyopathy (DCM) with higher incidence of ventricular tachycardia (VT) com-
pared to DCM of other etiology. Onset of cardiac symptoms is generally reported
to about age 40 years.
Purpose: We explored the prevalence and penetrance of LMNA mutations
among patients with familial DCM in Norway.
Methods: From 2003–2015, molecular testing of genes encoding LMNA, MYH7,
MYBPC3, TNNT2, TNNI3, MYL2 and MYL3 has been a part of the diagnostic
service in patients referred for familial DCM. The cardiac phenotype of LMNA
mutation positive subjects was assessed by ECG, Holter and echocardiography
and defined as atrioventricular (AV) block, atrial fibrillation/flutter (AF), ventricular
arrhythmias or DCM.
Results: Of 471 unrelated DCM probands, 30 (6.4%) had a LMNA mutation (Fig-
ure). Family screening diagnosed further 66 LMNA mutation positive family mem-
bers. We followed 33 of the LMNA positive subjects at our center; age 35±16
years, 13 (40%) probands, ejection fraction (EF) 51±11%, 11 (33%) with VT. All
subjects >35 years (n=15) had a cardiac phenotype. In 20 asymptomatic LMNA
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mutation positive family members (age 29±17 years), examination revealed a car-
diac phenotype in 9/20, giving a penetrance of 45%. Four (20%) family members
had AF, 5 (25%) had AV block, 3 (15%) had non-sustained VT and 4 (20%) had
reduced EF <50%.
Conclusions: Prevalence of LMNA mutations was 6.4% of familial DCM in Nor-
way. Cardiac penetrance was higher than expected in young asymptomatic LMNA
mutation positive family members below 40 years of age, with frequent AV block,
arrhythmias and reduced ventricular function, highlighting the importance of early
family genetic screening and cardiologic follow-up.

BEST POSTERS IN BIOMARKERS OF CORONARY
ARTERY DISEASE

P420 | BEDSIDE
Impact of 18F-deoxyglucose positron emission tomography uptake in
aorta on adverse vascular events

R. Iwatsuka1, Y. Yonetsu1, K. Yoshioka1, Y. Matsuda1, R. Ninomiya1,
M. Hoshino1, Y. Sudo1, A. Matsumura1, Y. Hashimoto1, M. Isobe2. 1Kameda
Medical Center, Chiba, Japan; 2Tokyo Medical and Dental University, Tokyo,
Japan

Background: Vascular events are leading causes of deaths worldwide. It has
been known that 18F-deoxyglucose positron emission tomography (FDG-PET)
visualizes the inflammation of atherosclerotic vascular lesions. However, the im-
pact of the inflammation in aorta detected by FDG-PET on vascular events has
not been extensively investigated.
Purpose: The aim of this study was to clarify the association between the intra-
mural inflammation of aorta and the incidence of vascular events.
Methods: We retrospectively studied a total of 224 consecutive subjects who
were >70 years old and underwent FDG-PET/computer tomography (CT) be-
tween April 2007 and December 2013 in our institution. Subjects with definitive
cancer at the baseline were excluded from the analysis. Aortic inflammation (AI)
was defined as an increased FDG uptake in thoracic or abdominal aortic wall on
FDG PET/CT. Subjects were divided into two groups of those with AI (AI group)
and those without AI (C group). Adverse vascular event (AVE) was defined as
having any-cause death, stroke, fatal myocardial infarction, unstable angina, aor-
tic dissection, aortic aneurysm requiring surgical repair. AVE-free survival was
compared between the two groups.
Results: Median follow-up period was 1133 days. AVE was observed in 19 sub-
jects (8.5%). Incidence of AVE was significantly higher in AI group than in C group
(17.4% vs 5.1%, p<0.001). In COX regression analysis, AI remained an inde-
pendent predictor of AVE even after adjustment by other confounders such as
age, gender, diabetes, hypertension, and smoking (HR 2.96, 95% CI 1.07–8.22,
p=0.037).

Conclusion(s): Intramural inflammation in aorta was associated with the inci-
dence of adverse vascular events, independent of age, gender, or comorbidities.

P421 | BENCH
Predictive value of interleukin-6 in post-cardiac arrest patients treated
with targeted temperature management at 33 or 36 degrees

J. Bro-Jeppesen1, D. Erlinge2, Y. Devaux3, H. Friberg4, M. Kuiper5, N. Nielsen6,
P. Stammet7, M. Wise8, J. Kjaergaard1, C. Hassager1 on behalf of TTM
study group. 1Rigshospitalet - Copenhagen University Hospital, Heart Centre,
Department of Cardiology, Copenhagen, Denmark; 2Lund University, Department
of Cardiology, Lund, Sweden; 3Luxembourg Institute of Health, Laboratory
of Cardiovascular Research, Luxembourg, Luxembourg; 4Skane University
Hospital, Department of Anaesthesia and Intensive Care, Lund, Sweden;
5Medical Center Leeuwarden, Department of Intensive Care, Leeuwarden,
Netherlands; 6Hospital of Helsingborg, Department of Anaesthesia and Intensive
Care, Helsingborg, Sweden; 7Hospital Center of Luxembourg, Department of
Anaesthesia and Intensive Care, Luxembourg, Luxembourg; 8University Hospital
of Wales, Department of Intensive Care, Cardiff, United Kingdom

Background: Post-cardiac arrest syndrome (PCAS) is characterized by activa-
tion of inflammatory systems; however, data on the prognostic value of inflam-
matory markers is sparse. We sought to investigate the prognostic importance of

systemic inflammation, assessed by interleukin-6 (IL-6) in comatose survivors of
out-of-hospital cardiac arrest.
Methods: A total of 699 patients enrolled in the Target Temperature Management
(TTM) trial, surviving >24 hours with available IL-6 data were included. IL-6 was
measured on days 1, 2 and 3 after return of spontaneous circulation. Severity of
PCAS was assessed daily by the Sequential Organ Failure Assessment score.
Survival status was recorded at 30 days.
Results: High levels of IL-6 at day 1–3 (all p<0.0001) were independently associ-
ated with severity of PCAS with no interaction of allocated target temperature. IL-6
levels within 3 days did not differ between temperature groups (pinteraction=0.84).
IL-6 levels at day 2 (p<0.0001) and day 3 (p<0.0001) were associated with crude
mortality. Adjusted Cox proportional-hazards analysis showed that a two-fold in-
crease of IL-6 levels at day 2 (HR=1.16 (95% CI: 1.08–1.25), p<0.0001) and
day 3 (HR=1.18 (95% CI: 1.09–1.27), p<0.0001) were associated with mortality.
IL-6 levels at day 3 had the highest discriminative value in predicting mortality
(AUC=0.66). IL-6 did not improve the prediction of mortality compared to tradi-
tional prognostic factors (p=0.07), see Figure.

ROC curves predicting 30 day mortality

Conclusions: IL-6 levels are significantly elevated after cardiac arrest and IL-6
levels are associated with severity of PCAS with no effect of target temperature.
High IL-6 levels were associated with increased mortality, but did not provide
incremental prognostic information above traditional prognostic factors.

P422 | BEDSIDE
Circulating levels of soluble IL-6 receptor in patients with ST-elevation
myocardial infarction are associated with later major adverse cardiac
events

V.N. Ritschel1, I. Seljeflot1, H. Arnesen1, S. Halvorsen2, J. Eritsland2,
M. Fagerland3, G.Ø. Andersen2. 1Oslo University Hospital, Center for Clinical
Heart Research, Department of Cardiology, Ullevål, Oslo, Norway; 2Oslo
University Hospital, Department of Cardiology, Ullevål, Oslo, Norway; 3Oslo
University Hospital, Oslo Centre for Biostatistics and Epidemiology, Research
Support Services, Oslo, Norway

Purpose: The novel biomarkers soluble interleukin-6 receptor (sIL-6R) and solu-
ble glycoprotein 130 (sgp130), known to be important in the IL-6 transsignalling
pathway, are sparsely studied in patients with ST-elevation myocardial infarction
(STEMI). The aim of the present study was to investigate the association be-
tween sIL-6R and sgp130 measured during the acute phase of STEMI and later
first major adverse cardiovascular events (MACE).
Methods: Circulating levels of IL-6, sgp130, sIL-6R and CRP were measured in
serum from 991 STEMI patients treated with primary PCI. Blood was collected
the morning after admission at a median of 18 hours after PCI. MACE, defined
as death, myocardial infarction, stroke, unscheduled revascularisation or rehos-
pitalisation for heart failure were recorded at a median follow-up time of 4 years
by telephone and cross checked with hospital records. Cox regression analysis
were used to estimate hazards ratios (HR) with 95% confidence intervals for 4th
quartile vs. 1st quartile of each biomarker.
Results: The number of MACE was 201 (20.3%). The highest levels defined as
4th quartile of sgp130, sIL-6R, IL-6 and CRP, were >260 ng/mL, >47.8 ng/mL,
>30.1 pg/ml and >31.5 mg/L, respectively. The 4th quartile of sIL-6R was signif-
icantly related to MACE with a HR of 1.73 (1.08, 2.76), after adjustment for age,
gender, hypertension, previous cardiovascular disease, diabetes, peak troponin T,
proNT-BNP, admission glucose and ejection fraction. The 4th quartile of sgp130
was related to MACE in univariate analysis (HR 1.88 (1.26,2.80), p=0.002), but
not after relevant adjustments. IL-6 and CRP were not associated with MACE in
multi-variate analyses.
Conclusion: The results show that high levels of sIL-6R measured in the acute
phase of STEMI are associated with later major adverse cardiovascular events.
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P423 | BEDSIDE
Association of serum galectin-3 levels with coronary atherosclerosis
and plaque burden and structure in patients with diabetes mellitus

D. Ozturk, O. Celik, M. Erturk, H.A. Cakmak, A.K. Kalkan, M. Gul. Mehmet Akif
Ersoy Thoracic and Cardiovascular Surgery Training and Research Hospital,
cardiology, Istanbul, Turkey

Background: Information regarding the effects of plasma galectin-3, a mediator
of fibrogenesis and inflammation, in patients with type 2 diabetes mellitus (DM)
is conflicting. Here, we investigated the relationship of galectin-3 levels with coro-
nary artery disease (CAD) and coronary plaque burden and structure in patients
with DM.
Methods: A total of 158 consecutive patients with DM undergoing planned coro-
nary computer tomography angiography (CCTA) were investigated. The study
population was classified into CAD and non-CAD groups, according to presence
of CCTA-determined coronary atherosclerosis.
Results: Galectin-3 concentrations were significantly higher in the CAD group
than in the non-CAD group (1412.0±441.7 vs. 830.2±434.9 pg/mL, p<0.001).
Galectin-3 an independent predictor of CAD in DM patients (p=021; odds ratio,
1.002; 95% confidence interval, 1.000–1.003). Galectin-3 levels were positively
correlated with body mass index, high sensitivity-C-reactive protein, the total num-
ber of diseased vessels, and the number of plaques (all, p<0.001); they were also
positively correlated with the calcified plaque type (p=0.001). The analysis indi-
cated that galectin-3 levels >1102.5 pg/mL had a 76.6% sensitivity and 80.0%
specificity for predicting coronary atherosclerosis in the DM patients (AUC, 0.830;
95% confidence interval, 0.766–0.893; p<0.001); its negative and positive pre-
dictive values were 78.7% and 78.0%, respectively.
Conclusion: In the present study, a high galectin-3 level was found to be an inde-
pendent predictor of CAD in patients with DM. In addition, serum galectin-3 levels
were correlated with the total numbers of plaques, total numbers of diseased ves-
sels, and the calcified plaque type

BEST POSTERS IN NUCLEAR CARDIOLOGY
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Phosphorylcholine antibody attenuates inflammation and preserves
coronary vascular function in atherosclerotic mice

M. Stahle1, J.M. Silvola1, S.E. Hellberg1, H. Liljenback1, P. Saukko2,
A. Roivainen1, J. Knuuti1, K. Pettersson3, A. Saraste4. 1University of Turku,
Turku PET Centre, Turku, Finland; 2University of Turku, Department of Pathology
and Forensic Medicine, Turku, Finland; 3Athera Biotechnologies AB, Stockholm,
Sweden; 4Turku University Hospital, Heart Center, Turku, Finland

Introduction: Phosphorylcholine (PC) is a pro-inflammatory epitope in oxidized
phospholipids in atherosclerotic lesions. Low levels of natural antibodies against
PC are associated with increased risk of cardiovascular events, but their effects
on atherosclerotic lesions and vascular function are unknown.
Purpose: We studied the effects of short-term treatment with a mouse-human
chimeric antibody against PC (mouse Fc and human Fab fragment, designated
X19-mu) on inflammation in atherosclerotic lesions and coronary vascular func-
tion in mice.
Methods: Atherosclerotic mice deficient of low density lipoprotein receptor and
expressing only apolipoprotein B100 (LDLR−/−ApoB100+/+) were randomized to
weekly intraperitoneal injections of either X19-mu (10 mg/kg) or saline (placebo)
for 6 weeks (n=16–18/group) at the age of 5 months after 3 months on high-fat diet
(baseline). After treatments, vessel wall inflammation was measured by uptake of
positron emission tomography (PET) tracer 18F-fluorodeoxyglucose (18F-FDG,
autoradiography) and immunohistochemical staining of macrophages (Mac-3 an-
tibody) in aortic tissue sections. Coronary flow reserve (CFR) was measured as
left coronary artery flow velocity during adenosine-induced maximal vasodilata-
tion and at rest by Doppler ultrasound at baseline and after treatments.
Results: Treatment with X19-mu was well tolerated and had no effect on choles-
terol levels. Plaque burden in the aortic root was comparable in placebo and
X19-mu groups (intima-to-media ratio 2.6±0.8 vs. 2.5±1.3, p=0.80). Compared
with placebo, treatment with X19-mu reduced areal percentage of macrophages
(12±3% vs. 8±2%, p=0.001) and uptake of 18F-FDG (plaque-to-normal vessel
wall ratio 1.8±0.2 vs. 1.6±0.2, p=0.026) in atherosclerotic plaques. Compared
with baseline, CFR was 24% (p=0.005) lower after 6 weeks in placebo, but it was
comparable (+7%, p=0.46) after 6 weeks treatment with X19-mu.
Conclusions: Short-term treatment with X19-mu attenuated inflammation in
atherosclerotic lesions and preserved vascular function in mice. Non-invasive
imaging techniques may be useful to monitor potential therapeutic effects of PC
antibody therapy in man.

P426 | BEDSIDE
Assessment of myocardial viability after acute myocardial infarction:
a head-to-head comparison of the perfusable tissue index by PET and
delayed contrast enhanced CMR

P.F. Teunissen1, S.A.J. Timmer1, I. Danad1, L.F.H.J. Robbers1, P.G. Raijmakers2,
A.M. Beek1, A.C. Van Rossum1, A.A. Lammertsma2, N. Van Royen2,
P. Knaapen2. 1VU University Medical Center, Department of Cardiology,

Amsterdam, Netherlands; 2VU University Medical Center, Department of Nuclear
Medicine & PET, Amsterdam, Netherlands

Background: Early recognition of viable myocardium is of great clinical impor-
tance after acute myocardial infarction (AMI). Delayed contrast-enhanced mag-
netic resonance imaging (DCE-CMR) has been validated extensively for the de-
tection of viability. An alternative method for detecting viability is the perfusable tis-
sue index (PTI), a positron emission tomography (PET) derived parameter, which
is inversely related to the extent of myocardial scar (non-perfusable tissue).
Purpose: The aim of the present study was to investigate the predictive value of
PTI on recovery of left ventricular function after percutaneous coronary interven-
tion (PCI) for AMI.
Methods: 38 patients with AMI successfully treated by PCI were included. Sub-
jects were examined one week and three months after AMI with H215O PET and
DCE-CMR to assess PTI, regional function and scar. Viability was defined as
recovery of systolic wall thickening (SWT) ≥3.0 mm at follow-up.
Results: A total of 588 segments were available for serial analysis. At baseline,
257 segments were dysfunctional, of which 180 (70%) exhibited significant DCE
and were located in the myocardial territory supplied by the culprit-artery. 73
of these dysfunctional segments showed full recovery during follow-up (viable),
whereas 107 segments remained dysfunctional (nonviable). Baseline PTI of vi-
able segments was 0.94±0.09 and was significantly higher compared to nonvi-
able segments (0.80±0.13, p<0.001). The optimal cut-off value for the PTI was
0.85 with a sensitivity of 85% and specificity of 72%, and an area under the curve
(AUC) of 0.82. In comparison, a cut-off value of 32% for the extent of DCE re-
sulted in a sensitivity of 72% and a specificity of 69%, and an AUC of 0.75.
Conclusions: This study shows that assessment of myocardial viability shortly
after reperfused AMI is feasible with PET, and that the PTI is a good prognostic
indicator for recovery of contractile function when compared to DCE-CMR.

P427 | BEDSIDE
Clinical role of adrenergic septal activity as imaged by 123-I MIBG
heart scan in HF patients

V. Frantellizzi1, G. De Vincentis1, A. Farcomeni2, G.A. Follacchio1,
N. Rinvenuto1, S. Sollaku1, T. Garkavaya1, P. Scarparo3, N. Salvi3, F. Fedele3.
1Sapienza University of Rome, Radiology, Oncology and Pathology Department,
Rome, Italy; 2Sapienza University of Rome, Rome, Italy; 3Sapienza University
of Rome, Cardiovascular, Respiratory, Nephrologic and Geriatric Sciences
Department, Rome, Italy

Implantable cardioverter-defibrillators (ICDs) represent the therapy of choice in
Heart Failure (HF) patients (pts) at high risk of malignant ventricular arrhyth-
mias. However, inappropriate ICD activations are frequent, with subsequent life-
threatening side effects. 123I-MIBG scan is used to stratify risk and eligibility
for ICD therapy. Heart to mediastinum (HM) ratio suggests that cardiac death
is more common in subjects with HM <1,6. Another predictive parameter for HF
pts prognosis is Late Summed Score (LSS),when higher than 26 should indi-
cate increased risk of Arrhythmic Events (ArE). In our study 170 pts underwent
MIBG scan and were followed up prospectively (median time = 19,7 months) for
occurrence of ArE. The average value of left ventricular ejection fraction (LVEF)
was 31,1%. The study included 69 pts with idiopathic disease and 101 with post-
ischemic disease. Ten minutes anterior planar imaging and SPECT imaging were
carried out at 20 and 240 minutes after MIBG injection. Planar images were ana-
lyzed and early and late HM ratio were obtained. SPECT studies were processed
and polar maps were obtained. Raw data from seventeen segments were semi-
quantified using the 5-point visual scoring model of tracer uptake (0,normal -
4,absent).LSS was obtained by SPECT images. We evaluated area under the
ROC curve (AUC) for each diagnostic test, and thresholds by means of sensitiv-
ity and specificity. Optimal thresholds were chosen by maximization of the sum
of sensitivity and specificity (Youden’s index). Optimal weights for separate seg-
ments were estimated by means of logistic regression, with zero weights fixed by
minimization of the Akaike information criterion through forward selection. Con-
sidering ArE risk, a HM ratio value of 1.6 showed a 0.64 sensitivity and 0.415
specificity, whereas a 1,4 cut-off value showed 0.588 sensitivity and 0.809 speci-
ficity. Taking into account LSS, using a cut off value of 26 we obtained 0.795
sensitivity and 0.274 specificity, whereas a cut off value of 43 had a sensitivity
of 0.625 and a specificity of 0.804. LSS is often difficult to calculate because of
the effect of extracardiac activity on external segments of polar map. Performing
weighted analysis of segments, third medium segment score of septal wall repre-
sents the best predictor for ArE with an AUC of 0.81. This result is very significant
because mid septal wall is slightly influenced by extracardiac activity and, also
considering the physiologic role of septal myocardial fibers, can be considered as
a reliable parameter for decision managing of the ICD implantation.

P428 | BEDSIDE
Which multiplexed images can be used to guide invasive
electrophysiology procedures?

S. Ernst1, S. Babu-Narayan1, J. Bomanji2, S. Ben-Haim2. 1Royal Brompton
Hospital, London, United Kingdom; 2University College London, Nuclear
Medicine, London, United Kingdom

Introduction: The novel, high sensitivity and dedicated cardiac camera allows
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single or dual tracer studies to add functional information to 3D DICOM image
information. Merging these 3D images with invasive 3D electroanatomical maps
(EAM) offers image integration on a function rather than geometrical level alone.
These fused 3D images can be combined with EAM to guide ablation procedures
for either atrial or ventricular arrhythmias.
Methods: A total of 19 patients (13 male, mean age 60.5 yrs) underwent either
single iodine-123 metaiodobenzylguanidine (mIBG, for sympathetic innervation)
or dual tracer (technetium-99m (Tc-99m) methoxyisobutylisonitrile (MIBI, for per-
fusion) imaging and the acquired information was fused with the 3D cCT or CMR
using a custom-made software.
Results: Thirteen out of 16 patients underwent dual tracer studies which allowed
co-localizing perfusion (MIBI) and denervation (mIBG) information of all cardiac
chambers. In addition, it allowed depiction of a region of mismatch which proved
to be pro-arrhythmogenic during EP study in the 4/6 patients who underwent ven-
tricular tachycardia (VT) ablation. In all patients (13 with dual, 6 with single tracer),
mIBG imaging was able to visualize high uptake sites in the atrial epicardial fat
pads with variable activity of the identified ganglionated plexi (GPs). In addition,
atrial substrate maps were created, which may allow depiction of previous abla-
tion lines in a non-invasive fashion.
Conclusion: The combination of innervation (by mIBG) and perfusion (by MIBI)
nuclear imaging in addition to the 3D cCT or CMR imaging provides a novel type
of “road map” information for complex arrhythmia ablation by providing a region of
mismatch of innervation and perfusion. It also identifies epicardial ganglionated
plexi which respond positively to high frequency stimulation.

BEST POSTERS IN VASCULAR HOMEOSTASIS
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Shear stress pattern regulates aortic endothelial cell transcriptome:
global gene expression profiles and implications for aortic disease

C. Francis1, M.B. Freidin2, H. Gashaw2, D. Reed2, C.M. Potter2, M. Paul-Clark2,
N.S. Kirkby2, J.R. Pepper1, J.A. Mitchell2. 1Royal Brompton Hospital, NIHR
Cardiovascular Biomedical Research Unit and NHLI, Imperial College, London,
United Kingdom; 2Imperial College London, NHLI, London, United Kingdom

Introduction and purpose: Endothelial cell response to different shear stress
patterns underlies pathogenesis in atherosclerosis and aortopathy.
We hypothesised that different patterns of shear stress affect gene expression in
aortic endothelial cells in ways which could contribute to pathology in both these
conditions. We present the first global gene expression profiles of human aor-
tic endothelial cells (HAECs) exposed to laminar (unidirectional) versus turbulent
(non-directional) shear stress for 6 days.
Methods: We characterised an orbital shaker model using computational fluid dy-
namics. Cells grown at the centre of wells experience turbulent, oscillatory shear
stress; those at the edge experience laminar, unidirectional, pulsatile shear, at
levels analogous to those in vivo. We exposed HAECs to laminar or turbulent
shear stress for 144 hours. We used genome-wide gene expression microarrays
and analysed data in R with FDR correction for multiple testing.
Results: 237 genes were differentially expressed after 6 days of turbulent versus
laminar shear (adjusted p<0.05).
Gene ontology (GO) analysis identified overrepresentation of multiple terms
(p<0.05). The top 3 included cardiovascular and circulatory system development.
Differentially regulated pathways also included the TGF-β pathway.
Conclusions: These results provide a comprehensive transcriptomic analysis of
flow response in HAECs. Of great interest in aortic disease is the overrepresen-
tation of GO term “cardiovascular system development”, which contains several
particular genes of interest such as TGFBR3 and LOX. This hints at complex pat-
terns of pathogenesis, whereby subtle perturbations in exposure to shear stress
during development, possibly coupled with aberrant genetics, could lead to pro-
found changes in morphology.

P431 | BENCH
The activation of toll-like receptor 9 deteriorates blood flow recovery
after hind-limb ischemia

S. Nishimoto1, D. Fukuda2, Y. Higashikuni3, K. Tanaka3, Y. Hirata4, S. Yagi2,
T. Soeki2, H. Sakaue1, M. Shimabukuro5, M. Sata2. 1Institute of Health
Biosciences, The University of Tokushima Graduate School, Department of
Nutrition and Metabolism, Tokushima, Japan; 2Institute of Health Biosciences,
The University of Tokushima Graduate School, Department of Cardiovascular
Medicine, Tokushima, Japan; 3University of Tokyo, Department of Cardiovascular
Medicine, Tokyo, Japan; 4University of Tokyo Hospital, Department of Pediatrics,
Tokyo, Japan; 5Institute of Health Biosciences, The University of Tokushima

Abstract P430 – Table 1. Top 5 differentially expressed genes

Gene symbol Gene name Log2 fold change FDR-adjusted p value Molecular function / clinical link

FABP4 fatty acid binding protein 4, adipocyte 2.99 0.04 Lipid binding; linked with coronary restenosis
ANGPT2 angiopoietin 2 2.77 <0.01 Disrupts vascular remodelling; induces endothelial apoptosis
FILIP1 filamin A interacting protein 1 2.43 <0.01 Binds filamin A; mutations in FLNA known to cause aortopathy
ACKR1 atypical chemokine receptor (Duffy blood group) −2.42 0.05 Leukocyte recruitment and pro-inflammatory
C10orf10 chromosome 10 open reading frame 10 (DEPP) 2.27 0.01 Regulator of oxidative stress response; interest in developmental role

Top 5 genes by fold-change; differential expression between laminar and turbulent shear stress. A positive log2 fold change indicates upregulation in turbulent shear as compared with laminar shear
conditions.

Graduate School, Department of Cardio-Diabetes Medicine, Tokushima,
Japan

Background: Peripheral artery disease causes significant functional disability
and results in impaired quality of life. Toll-like receptor (TLR)-2, 3 and 4 are sug-
gested to participate in blood flow recovery in ischemic limb by modulating inflam-
mation and angiogenesis, however, the role of TLR9 remains unknown. TLR9 rec-
ognizes bacterial unmethylated DNA and plays a role in innate defense, whereas
it can also provoke inflammation in response to fragmented DNA from mammalian
cells. This study tested the hypothesis that genetic deletion of TLR9 promotes
blood flow recovery after femoral artery ligation by inhibiting inflammation.
Methods: Unilateral femoral artery ligation was performed in TLR9-deficient
(TLR9KO) mice and wild type (WT) mice. Blood flow recovery was assessed by
Laser Doppler perfusion imaging. Capillary density in ischemic limb was deter-
mined by anti-CD31 immunostaining. Plasma levels of single-stranded DNA (ss-
DNA) and double-stranded DNA (dsDNA), endogenous ligands for TLR9, were
measured. The expression of inflammatory molecules in ischemic limb was ex-
amined by quantitative RT-PCR. To further examine the role of TLR9 in pro-
inflammatory activation of macrophages and endothelial cells, in vitro experi-
ments using peritoneal macrophages and human umbilical vein endothelial cells
(HUVECs) were performed.
Results: Femoral artery ligation significantly promoted mRNA expression of
TLR9 (20-times) in WT mice. Plasma levels of ssDNA and dsDNA increased
after ligation in both strains of mice compared with each sham-operated group
(P<0.05). TLR9 deletion significantly enhanced blood flow recovery after is-
chemia compared with WT mice at 2 weeks after ligation (P<0.05). Furthermore,
anti-CD31 staining revealed that deletion of TLR9 increased capillary density
in the ischemic muscle (P<0.05). TLR9KO mice showed less accumulation of
macrophages and less expression of inflammatory molecules (e.g., TNF-a, MCP-
1 and IL-1b) in ischemic muscle compared with WT mice (P<0.05, respectively).
In vitro experiments showed that CpG ODN, agonistic oligonucleotide for TLR9,
promotes the expression of pro-inflammatory molecules (e.g., MCP-1 and TNF-
a) in WT macrophages (P<0.05), but not in TLR9KO macrophages. Furthermore,
CpG ODN inhibited migration and proliferation of HUVECs (P<0.05, respectively).
Conclusion: Our results suggested that TLR9 enhances inflammation and af-
fects migration and proliferation of endothelial cells, leading to impaired blood
flow recovery in ischemic limb. TLR9 may serve as a potential therapeutic target
for ischemic limb disease.

P432 | BENCH
Repairing and protective effects of rivaroxaban on vascular
endothelium

B. Paradela-Dobarro, S. Raposeiras-Roubin, J.R. Gonzalez-Juanatey, E. Alvarez
Castro. University Hospital of Santiago de Compostela, Cardiology, Santiago de
Compostela, Spain

Background: Rivaroxaban is a direct inhibitor of factor Xa, it has been studied
extensively for the prevention and treatment of thromboembolism and is approved
for clinical use for secondary prevention after acute coronary syndrome.
Purpose: Our objective was to identify the molecular mechanisms triggered by
rivaroxaban at endothelial cell level that contributes to its anti-coagulant action
and improves endothelial functionality in order to explain the good outcomes and
prognosis of cardiovascular patients in the context of acute coronary syndrome.
Methods: Human umbilical vein endothelial cells (HUVEC) were used as in vitro
cell model. Cell viability and growth were registered at real time in a electrical
impedance-based analyser. Gene expression studies comparing the effects of
rivaroxaban and factor Xa were conducted by a selective RNA array for 84 genes
implicated in endothelial functions. Wound-healing experiments on HUVEC were
also carried-out.
Results: Rivaroxaban (1 nM–1 μM) was well tolerated by HUVEC in culture and
no signs of cell toxicity were observed in the range of concentrations tested.
Even more, rivaroxaban showed a significant and dose-dependent positive ef-
fect on HUVEC growth, being the maximum effect at 50–100 nM. Rivaroxaban
(50 nM) did not modify the effects of factor Xa (9 nM) or thrombin (25 mU/mL) on
endothelial cells growth whereas BC 11-hydrobromide significantly inhibited the
rivaroxaban-induced growing effect on HUVEC cultures.
Rivaroxaban (50 nM) only significantly altered the expression of two genes: ma-
trix metallopeptidase 2 was down-regulated and urokinase plasminogen activator
(uPA) was up-regulated. Rivaroxaban did not modify the expression of neither tis-
sue factor, nor tissue factor pathway inhibitor. Factor Xa (9 nM) up-regulated sev-
eral genes affecting pro-inflammatory responses, but rivaroxaban counteracted
this action, being the most pronounced effects on the genes of endothelin 2, E-
selectin, vascular cell adhesion molecule-1 and RANTES.
Rivaroxaban showed healing properties on HUVEC cultures after a wound, that
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were reverted, in a concentration-dependent manner, by BC 11 hydrobromide, an
inhibitor of uPA.
Conclusions: Our results showed endothelium repairing properties of rivarox-
aban, since this drug clearly enhanced viability, growth and migration of HU-
VEC. These effects are probable mediated by uPA up-regulation. Rivaroxaban
also counteracts the pro-inflammatory effect at endothelial cells level of factor
Xa, probably by its direct inhibition. Altogether contributes to safe and protector
effects of rivaroxaban at functional vascular level.

P433 | BENCH
Role of C1q/TNF-related protein 1 in preventing pathological vascular
remodeling

N. Kanemura, R. Shibata, D. Yuasa, M. Ito, S. Hayakawa, T. Kambara, K. Matsuo,
K. Ohashi, T. Murohara, N. Ouchi. nagoya university graduate scool of medicine,
cardiology, nagoya, Japan

Background: Obese states contribute to the progression of vascular disorders,
including atherosclerosis and postangioplasty restenosis. C1q/TNF-related pro-
tein (CTRP) 1 is an adipokine with anti-diabetic properties. We have demon-
strated that plasma CTRP1 levels are increased in patients with coronary artery
disease. Here, we examined the role of CTRP1 in neointimal hyperplasia and
vascular smooth muscle cell (VSMC) growth.
Methods and results: To create a model of pathological vascular remodel-
ing, left femoral arteries of mice were injured by a stainless-steel wire. An aden-
oviral vector encoding CTRP1 (Ad-CTRP1) or β-galactosidase as a control was
injected into the jugular vein of wild-type (WT) mice 3 days prior to surgery. Ad-
CTRP1 treatment increased plasma levels of CTRP1 in WT mice by a factor of
2.1±0.1 at 5 days after adenoviral injection compared with control. Systemic de-
livery of Ad-CTRP1 significantly reduced neointimal thickening at 21 days after
vascular injury, compared with control. Ad-CTRP1 also decreased the number
of bromodeoxyuridine (BrdU) positive proliferating cells in injured arteries. Treat-
ment of VSMCs with recombinant CTRP1 protein suppressed proliferative and
chemotactic activities in response to various growth factors. The inhibitory ef-
fect of CTRP1 on VSMC growth was mediated through a cyclic AMP-dependent
pathway. Finally, we generated CTRP1-knockout mice, and these mice exhibited
enhanced neointimal thickening and vascular cell growth in response to vascular
injury compared to littermate control mice.
Conclusion: CTRP1 functions to protect against the progression of pathological
vascular remodeling through suppression of VSMC behaviors.

BEST POSTERS IN CONGENITAL HEART DISEASE

P435 | BEDSIDE
Transcoronary infusion of cardiac progenitor cells in hypoplastic left
heart syndrome: 3-year results of the TICAP trial

S. Ishigami1, S. Tarui1, T. Goto1, D. Ousaka1, M. Okuyama1, K. Baba2,
S. Ohtsuki2, S. Kasahara1, S. Sano1, H. Oh3. 1Okayama University, Department
of Cardiovascular surgery, Okayama, Japan; 2Okayama University Hospital,
Department of Pediatrics, Okayama, Japan, Okayama, Japan; 3Okayama
University Hospital, Department of Regenerative Medicine, Center for Innovative
Clinical Medicine, Okayama, Japan

Background: Hypoplastic left heart syndrome (HLHS) is one of the se-
vere congenital heart malformation. Initial results of TICAP phase I trial
(NCT01273857) carried out in our hospital have revealed that intracoronary in-
fusion of cardiosphere-derived cells (CDCs) in children with HLHS was feasible
and safe; however, the long-term safety and efficacy of CDCs infusion in these
patients remain unclear.
Purpose: The purpose of this study is to evaluate the safety and efficacy of CDCs
injection during long-term period and to determine the factors that may be asso-
ciated with the beneficial effects of cardiac function after cell injection.
Methods and design: This phase 1 trial is a prospective controlled study. Four-
teen patients with HLHS undergoing staged-2 or -3 palliations were enrolled be-
tween January 2011, and January 2012. Seven patients assigned to receive intra-
coronary CDCs infusion 1 month after the cardiac surgery followed by 7 patients
allocated to a control with standard care alone. The primary endpoint was to as-
sess the safety and the secondary endpoint was to evaluate the cardiac function
and heart failure status from the baseline through 3 years of follow-up.
Results: In CDC-treated group, no complications and tumor formation were ob-
served within 3 years after cell infusion. All 3 patients of stage-2 palliation (Glenn)
at cell infusion were undergone stage-3 palliation (Fontan) along with schedule.
Compared with CDC-treated patients, control group had higher incidence of coil
occlusion for collaterals (P=0.002), and one among five patients of stage-2 pal-
liation at enrollment were unable to undergo stage-3 palliation due to poor car-
diac function. Heart failure status assessed by NYUPHFI index and serum BNP
showed significantly lower levels in CDC-treated group (P=0.02). Cardiac function

Abstract P436 – Table 1

Group I Group II
Before ASD closure 24 mths after ASD closure p value before vs 24 mths Before ASD closure 24 mths after ASD closure p value before vs 24 mths

Time of exercise (min) 12.7±5.6 18.5±7.4 <0.0001 10.6±6.1 14.3±6.1 <0.05
VO2peak % of norrm 68,1±18,3 80,6±18,9 <0.0001 63.1±18,2 73.4±19.1 <0.05

assessed by echocardiogram showed that changes in right ventricular ejection
fraction (RVEF) were greater in the CDC-treated group than in controls at 3 years
(+7.2±4.8% vs. +2.7±2.2%, P=0.04). As independent predictors of treatment re-
sponsiveness, absolute changes in RVEF at 3 years were negatively correlated
with age, weight for age z-score (WAZ), and RVEF at CDC infusion (age: r=−0.77,
P=0.045; WAZ: r=−0.97, P=0.005; EF: r=−0.88, P=0.008).
Conclusion: Intracoronary CDC infusion in patients with HLHS was safe for long-
term and improved RVEF during 3 years of follow-up. This therapeutic strategy
may reduce heart failure status as well as catheter intervention for collaterals. A
randomized controlled trial is ongoing to assess the efficacy of this novel thera-
peutic approach.

P436 | BEDSIDE
Improvement of exercise capacity after transcatheter closure of atrial
septal defect is impacted by the tricuspid insufficiency

M. Komar, T. Przewlocki, B. Sobien, M. Olszowska, P. Wilkolek, L. Tomkiewicz-
Pajak, G. Kopec, P. Podolec. Jagiellonian University Medical College - John Paul
II Hospital - Department of Cardiac & Vasculare, Krakow, Poland

The aim of the study was to evaluate the impact of the tricuspid insufficiency on
exercise tolerance in patients after transcatheter closure of atrial septal defect
(ASD) in 24 months follow-up.
Methods: Consecutive 488 adult patients (307 F, 181 M) with a mean age of
49.2±26.5 (14–74) with ASD who underwent transcatheter closure were ana-
lyzed. All patients had an isolated secundum ASD with pulmonary to systemic
blood flow ratio Qp:Qs: 2.29±1.9 (1.21–3.67). Symptom-limited treadmill exercise
tests with respiratory gas exchange analysis were performed on all patients be-
fore procedure and 24 months of follow-up. Patients were divided in two groups:
Group I – without tricuspid abnormalities (146 patients, 29.9%), Group II – pa-
tients with tricuspid insufficiency (342 patients, 70.1%).
Results: The devices were successfully implanted in all patients (procedure time
40.4±4.3 (11–53) minutes, fluoroscopy time 11.0±7.1 (4–42) minutes). The defect
echo diameter was 16.5±8.2 (6 - 40) mm. The mean balloon stretched diameter
of ASD was 21.1±7.8 (8 - 36) mm. The diameter of the implanted devices ranged
6 - 40 mm.
After 24 months of ASD closure, all the pts in both group showed a significant
improvement of exercise capacity (table 1). After 24 months the mean increase of
exercise time in Group I was 9.3±6.7 (4–11) min; compared to 3.3±4.1 (2–9.1) in
Group II (p<0.0001), the mean increase of VO2peak% in Group I was 13.7±7.1
(7–14) compared to 9.2±7.0 (4.3–11) in Group II (p<0.05).
Conclusions: Transcatheter closure of ASD caused significant improvement of
exercise capacity, although patient with normal tricuspid valve can benefit more
in exercise capacity after ASD closure in compare to the patient with tricuspid
regurgitation.

P437 | BEDSIDE
Closed, not cured; continuing risk of pulmonary hypertension after
shunt repair

A.C.M.J. Van Riel1, I.M. Blok1, E.M.C.J. Wajon2, A.S.J.M. Sadee3, M. Bakker-De
Boo4, A.P.J. Van Dijk5, E.S. Hoendermis6, R.K. Riezebos7, B.J.M. Mulder1,
B.J. Bouma1. 1Academic Medical Center, Amsterdam, Netherlands; 2Medical
Spectrum Twente, Enschede, Netherlands; 3Flevoziekenhuis, Almere,
Netherlands; 4Gelre Hospital, Apeldoorn, Netherlands; 5Radboud University
Medical Centre, Nijmegen, Netherlands; 6University Medical Center Groningen,
Groningen, Netherlands; 7Hospital Onze Lieve Vrouwe Gasthuis, Amsterdam,
Netherlands

Purpose: Congenital heart disease (CHD) represents a predisposing cardiac
condition for the development of pulmonary hypertension (PH), mainly due to the
presence of shunts. Shunt closure – especially at young age – has often been
considered curative, leading to patients being discharged and frequently lost to
follow-up. This study aimed to evaluate the incidence of PH and duration until
development following shunt closure in CHD patients.
Methods and results: We performed a population-based analysis to determine
the cumulative incidence and predictors of PH after shunt closure, using a na-
tional registry containing data of 13.227 adults with CHD. All patients born with
a systemic-to-pulmonary shunt were identified and a random sample of 1877
patients was carefully reviewed. Of this cohort, 1103 patients underwent shunt
repair of whom 72 had PH, with a cumulative incidence of 2% directly after clo-
sure and over 15% after the age of 50. Age at closure was the strongest predictor
of PH (OR1.4 per 10 years, 95% CI 1.3–1.5) and inversely related to duration
of PH development after closure. Furthermore, in nested case-control analysis,
patients with an impaired functional class (RR2.8, 95% CI 1.2–6.6) and elevated
pulmonary artery pressure before closure (RR6.4, 95% CI 2.5–16) were at high-
est risk of PH.
Conclusion: Even when repaired at an early age, late risk of PH development is
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Cumulative incidence of PH after closure

more than 15%. All patients after shunt closure need – at least incidental – follow-
up, especially from the age of 50. Particularly those with symptoms and elevated
pulmonary pressures pre-closure need intensified monitoring.

P438 | BEDSIDE
Risk for ischemic stroke in 20,024 young adults with congenital heart
disease. A case-control study

Z. Mandalenakis, A. Rosengren, G. Lappas, P. Eriksson, P.-O. Hansson,
M. Dellborg. Sahlgrenska Academy, University of Gothenburg, Dept. of Molecular
& Clinical Medicine/Cardiology, Gothenburg, Sweden

Background: Patients with congenital heart disease are assumed to be at in-
creased risk of ischemic stroke due to residual shunts, arrhythmias and other car-
diovascular abnormalities. However, the excess risk of ischemic stroke in young
adults with congenital heart disease has not been estimated.
Purpose: The aim of the present study was to investigate the absolute and rela-
tive risk of ischemic stroke in young adults with congenital heart disease.
Methods: We linked data from the Swedish patient and Cause of Death Reg-
isters to study all adult patients who were born between 1st January 1970 and
31st December 1993 with a diagnosis of congenital heart disease and alive and
without stroke before the age of 18. Ten controls for each patient (n=200,240)
matched for age, sex and county, were randomly selected from the general pop-
ulation. Follow-up data collected for patients and controls until December 2011
(mean follow-up 9.8 years). Patients with congenital heart disease during adult-
hood were excluded in order to avoid atrial septal defects detected due to stroke.
Results: Among 20,024 young adults with congenital heart disease (51.9% men,
48.1% women, mean age at diagnosis 5 years), 89 (0.4%) developed ischemic
stroke. The risk of developing ischemic stroke was 7.8 times greater in young
adults with congenital heart disease (95% [CI] 5.9–10.4, p<0.001) compared to
controls. According to Marelli classification, the first group of congenital heart
disease patients (i.e. transposition of great vessels, tetralogy of Fallot, atrioven-
tricular septal defect, hypoplastic left heart syndrome, double inlet ventricle and
common arterial trunk) had the highest risk for ischemic stroke, HR 10.0 (95%,CI
6.7–16.5, p<0.001) compared to controls. However, even patients with less com-
plex congenital malformations such as in the second Marelli group (i.e. septal
defects, patent ductus arteriosus, coartation of aorta and Ebstein’s anomaly) had
a risk of ischemic stroke risk 7.5 times higher (95%,CI 4.8–11.8, p<0.001) than
controls.
Conclusions: Our results show that the risk to develop ischemic stroke is signifi-
cantly higher in young adults with congenital heart disease compared to general
population. However, in absolute terms the risk is low. Further research is needed
to clarify the mechanisms of ischemic stroke in young adults with congenital heart
disease.

BEST POSTERS IN NURSING

P440 | BEDSIDE
Gender moderates the associations between perceived caregiving
burden and outcomes in caregivers of patients with heart failure

M.L. Chung, T.A. Lennie, D.K. Moser. University of Kentucky, College of Nursing,
Lexington, United States of America

Background: Female caregivers report higher levels of burden than male care-
givers in similar caregiving situations. Caregiving is associated with severe de-
pression and poor quality of life but there is lack of evidence about whether gender
moderates these associations. The purpose of this study was to examine whether
gender moderated the association between caregiving burden and outcomes (i.e.,
depression, perception of life changes, and quality of life) in caregivers of heart
failure patients.
Methods: Caregivers (N=140, 75% female, mean age 56 years; 74% spouses)
of patients with heart failure completed questionnaires of depressive symptoms
(Patient Health Questionnaire-9), perception of life changes due to caregiving
(Bakas Caregiving Outcome Scale) and quality of life (physical and emotional
well-being of the SF-12-v2). Hierarchical multiple regressions were run with an
interaction variable (gender x caregiving burden).
Results: High level of perceived burden was significantly associated with severe
depressive symptoms but this association was strong and significant for only fe-
male caregivers (Figure 1). High level of burden was significantly associated with
better physical well-being in male caregivers whereas in female caregivers the

association was not significant (Figure 2). Although severe burden was signifi-
cantly associated negative perception of life changes (b=−3.94, p<0.001) and
poor emotional well-being (b=−0.444, p<0.001), there were no interactions with
gender.

Conclusion: Interventions to improve outcomes should consider not only care-
giving burden but also caregiver’s gender.

P441 | BEDSIDE
Characteristics of responders to an integrated self-care intervention
for persons with heart failure and diabetes

S. Dunbar1, C.M. Reilly1, R.A. Gary1, M.K. Higgins1, J. Butler2. 1Emory
University School of Nursing, Atlanta, United States of America; 2Stoney Brook
University, Cardiovascular Medicine, Stony Brook, United States of America

Background and introduction: Persons living with both heart failure (HF) and
diabetes mellitus (DM) have self-care activities and treatment regimens that are
more complicated than self-care for only one of these serious conditions. We
have tested an integrated HF-DM self-care intervention which yielded positive
effects on HF quality of life (QOL) and improved physical functioning. A greater
understanding of the characteristics of those who did and did not benefit from the
intervention is warranted.
Purpose: To identify the demographic, clinical and behavioral factors associated
with a positive change in outcomes in response to the intervention.
Methods: HF-DM participants (n=134), mean age 57.4±11 years, 66% men, 69%
African American, were randomized to usual care (UC) or intervention (INT) with
assessments at baseline (BL), 1, 3 and 6 months (M). Intervention included edu-
cation/counseling focused on HF-DM self-care (diet, medications, self-monitoring,
symptoms, and enhanced emphasis on physical activity), an early home visit af-
ter hospital discharge, and monthly phone calls. Within the intervention group
(n=54), HF QOL scores (MLHFQ) were dichotomized into groups by the criteria
of clinically significant change of ≥5 or <5 points between BL and 6M; physical
function (six minute walk test; 6MWT) was dichotomized using improved by ≥50
or <50 meters. Change groups were evaluated for differences by age, BMI, co-
morbidities, NYHA class, gender, race, education, and self-efficacy (SCHFI-SC
scale), LVEF and HgA1c with t-tests, Anova, Chi square and logistic regression.
Results: The MLHFQ change groups differed by race with less African Americans
(53.1%) compared to white participants (80%) in the improved group (p=0.05).
Males were more likely to improve their 6MWT; only 10% of women compared
to 52.6% males; (p=0.04). Participants with NYHA class III/IV were more likely
to improve 6MWT than NYHA Class I/II (p=0.005). For every 1 point increase
in SCHFI -SC at BL, the odds of improving the 6MWT was 1.043 times higher.
Change between baseline and 6M for the total MLHFQ and 6MWT were greatest
for those with the lowest BL values.
Conclusion(s): The intervention was effective for those with the greatest need
for improvement at BL. Response to the integrated HF-DM intervention differed
by race, gender, severity of HF and self-efficacy. Self-care Interventions for with
persons with HF and concomitant DM require greater attention and tailoring ac-
cording to these demographic and clinical factors. Self- efficacy is modifiable and
should be further targeted to improve outcomes in persons with HF-DM.

P442 | BEDSIDE
Cognitive impairment in adolescents with congenital heart disease
detected using the montreal cognitive assessment screener

N.A. Pike1, M.A. Woo1, M.K. Poulsen2, N.J. Halnon3, A.B. Lewis2, R. Kumar3.
1University of California Los Angeles, School of Nursing, Los Angeles, United
States of America; 2Children’s Hospital Los Angeles, Los Angeles, United States
of America; 3University of California Los Angeles, Los Angeles, United States of
America

Background: Cognitive deficits are common long-term complications in congen-
ital heart surgery patients. However, the specific type of cognitive deficits is un-
clear.
Purpose: Evaluate cognition in adolescents with congenital heart disease (CHD)
who underwent surgical repair or palliation compared to healthy controls.
Methods: 103 adolescents (51 CHD and 52 controls), age 14–21 years, matched
for age and gender, were administered the Montreal Cognitive Assessment to
assess for cognitive impairment (scores ≥26 normal). Descriptive and non-
parametric inferential statistics were used to assess group differences.
Results: In the CHD group, median age 16 (range 14–21), males (61%), His-
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panic ethnicity (45%), majority with moderate (35%) to severe (57%) CHD, atten-
tion deficit disorder (21%), in high school (47%) with 20% using remedial educa-
tion services. Cognitive impairment was identified in 76% CHD vs 17% healthy
controls (scores 24 (range 15–29) vs. 27 (range 22–30); p<0.001). CHD males
had worse scores than females (27 (69%) vs. 12 (31%), p=0.026). A comparison
of the subdomains in the CHD vs. healthy controls were visual spatial/executive
function (4 (range 1–5) vs. 5 (range 4–5); p<0.001), attention (4 (range 1–6) vs.
6 (range 3–6); p=0.010), language (2 (range 0–3) vs. 3 (range 1–3); p<0.001),
abstraction (1 (range 0–2) vs. 2 (range 0–2); p<0.001), and short-term memory
(3 (range 0–5) vs. 4 (range 0–5); p=0.004), respectively.
Conclusions: Adolescents with moderate to complex CHD had a broad range
of cognitive deficits in areas of visual-spatial, executive function, attention, lan-
guage, abstraction and short-term memory. As cognition plays an important role
in self-care, such cognitive abnormalities have significant implications for patient
education and interventions to improve outcomes in this high-risk patient popula-
tion.

P443 | BEDSIDE
Factors related to discussing prognosis by nurses at heart failure
clinics in Sweden and the Netherlands

M.H.L. Van Der Wal1, L. Hjelmfors1, J. Martensson2, A. Stromberg3,
T. Jaarsma1. 1Linkoping University, Department of Social and Welfare Studies,
Linkoping, Sweden; 2School of Health Sciences, Department of Nursing,
Jonkoping, Sweden; 3Division of Nursing Science, Department of Medicine and
Health Sciences and Department of Cardiology, Linkoping, Sweden

Introduction: Heart Failure (HF) guidelines advice to discuss prognosis with all
patients, independent of the stage of HF. At this moment, it is unknown which
factors determine whether prognosis is discussed with HF patients in daily prac-
tice. Therefore the purpose of the study was to assess which characteristics of
patients and nurses are related to discussing prognosis with patients at the HF
clinic.
Methods: A survey among HF clinics in the Netherlands and Sweden was con-
ducted. Participating nurses completed a questionnaire about communicating
prognosis, attitude, knowledge and education related to this topic. Nurses also
completed a registration form for patients who visited the HF clinic in a prede-
fined week. Age, gender, NYHA-class and topics discussed during the visit were
registered. T-tests and Chi2 tests were used to assess differences between pa-
tients with whom prognosis was discussed or not. Multivariable logistic regression
analysis was performed to assess which variables were independently related to
discussing prognosis.
Results: 266 nurses (mean age 49±8) and 1635 patients (mean age 71±12; 41%
NYHA-class III-IV) were included in the analysis. Prognosis was discussed with
42% (N=687) of all HF patients. Patients with whom prognosis was discussed
were more often in NYHA-class III-IV compared to those were prognosis was not
discussed (48% vs 36%; p<0.01). Nurses who discussed prognosis with the pa-
tients, were more often educated in discussing prognosis (14% vs 9%; p<0.01)
and had more knowledge about the subject (49% vs 36%; p<0.01). Nurses that
discussed prognosis with the patient reported less often a need for additional
education (67% vs 73%; p<0.01). Dutch nurses more often discussed progno-
sis during the visit compared to Swedish nurses (47% vs 33%; p<0.01). The
number of topics discussed in patient visits where prognosis also was discussed,
was significantly higher (9,1 vs 7,6; p<0.01). In a multivariable regression anal-
ysis, NYHA-class, nurses knowledge on discussing prognosis, country and total
amount of educational topics were independently related to discussing prognosis
with HF patients.
Conclusion: Prognosis was discussed with 42% of the patients at HF clinics in
Sweden and the Netherlands. Prognosis was more often discussed with Dutch
patients and with patients in a higher NYHA class. Other factors that determine
discussing prognosis were knowledge of nurses and the number of topics dis-
cussed during the visit at the HF clinic. To improve the practice of discussing
prognosis with HF patients, nurses might benefit from further education in dis-
cussing this topic.

BEST POSTERS ON MANAGEMENT OF PROCEDURAL
RISKS

P445 | BEDSIDE
Increased risk of contrast induced nephropathy in consecutive
percuteneous coronary intervention after multidetector computed
tomography within short interval

J.H. Park, H.J. Yoon, K.B. Won, Y.K. Cho, H.S. Park, H.S. Kim, C.W. Nam,
S.W. Han, S.H. Hur, Y.N. Kim. Keimyung University Hospital Dongsan Medical
Center, Cardiology, Daegu, Korea, Republic of

Introduction: Multi-detector computed tomography (MCDT) is widely used tool to
detect coronary artery disease. Repeated use of contrast media (CM) within short
period should be avoided to reduce the risk of Contrast induced nephropathy
(CIN).
However the safe duration between MDCT and coronary angiography was not
fully evaluated.

Objective: The purpose of our study was to evaluate the safe interval between
MDCT and coronary revascularization regarding the risk of CIN.
Methods: From 2008 to 2014, we screened consecutive 595 patients who re-
ceived percutaneous coronary intervention (PCI) after MDCT. Inclusion criteria
was available follow up serum creatinine 48 to 72hours after PCI. CIN was de-
fined as either a greater than 25% increase of serum creatinine or an absolute
increase in serum creatinine of 0.5 mg/dL within 48 to 72hours after percutaneous
coronary intervention (PCI) using a contrast agent.
Results: Total of 470 patients were enrolled in this analysis. Overall incidence of
CIN was 12.1% (n=57). All patients were divided as 3 groups by tertiles of interval
between MDCT and PCI. (Group 1; ≤2 days, Group 2; 3–14 days, Group 3; >14
days).
CIN was frequently developed in earlier PCI group. (Group 1 15.7%, Group 2
13.5%, Group 3 7.1%, p<0.05) By multivariate analysis for prediction of CIN,
short interval between MDCT and PCI was identified as unique independent pre-
dictors of CIN (≤2 days vs. >14 days; HR 2.37, 95% CI 1.105–5.098, p=0.018,
3–14 days vs. >14 days; HR 2.07, 95% CI 0.960–4.445, p=0.064).

Conclusion: Consecutive PCI after MDCT is significantly associated with in-
creased risk of CIN. Therefore in a non-emergent setting, it is reasonable to delay
2 weeks PCI after MDCT.

P446 | BEDSIDE
Impact of bleeding measured by Bleeding Academic Research
Consortium (BARC) criteria on long term mortality in STEMI patients
undergoing primary PCI

D. Matic1, D. Milasinovic2, Z. Mehmedbegovic2, J. Dobras2, M. Marjanovic2,
I. Zivkovic2, M. Zivkovic2, M. Asanin1, V. Vukcevic2, G. Stankovic2. 1Cardiology
Clinic, Emergency Department, Clinical Center of Serbia, Belgrade, Serbia;
2Cardiology Clinic, Clinical Center of Serbia, Belgrade, Serbia

Background: Recent studies have demonstrated that severity of bleeding strat-
ified by new Bleeding Academic Research Consortium (BARC) bleeding defini-
tion correlates with 1-year mortality in pts with ST-elevation myocardial infarction
(STEMI) undergoing primary PCI; however, no data exist about the prognostic
impact of bleeding by BARC criteria on long-term mortality.
Purpose: This study sought to investigate the impact of bleeding by BARC criteria
on very long-term mortality in unselected STEMI pts admitted for primary PCI.
Methods: Data of all consecutive STEMI pts admitted for primary PCI between
8/2009 and 12/2010 in a high volume tertiary centre were analyzed. BARC type
0 (no evidence of bleeding) and BARC type 1 (the patient does not seek medical
attention) were analyzed together. The primary outcome was total mortality at 4
years.
Results: Of the 1821 pts with STEMI admitted for primary PCI, 115 (6.3%) ex-
perienced a BARC type ≥2 bleeding. The 4-year mortality rate increased from
19.0% with BARC 0+1 type to 57.1% with BARC type 3b bleeding (Figure). After
multivariable adjustment for demographic and clinical characteristics, the inde-
pendent predictors of 4-year death were BARC type 3a (HR 1.64; 95% CI 1.02–
2.63, p=0.039) and BARC type 3b bleeding (HR 2.73; 95% CI 1.51–4.93, p=0.01),
besides advanced age, lower body weight, diabetes mellitus, current smoking,
previous myocardial infarction and previous stroke.

Time to event curves for mortality
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Conclusion: The present study demonstrated that bleeding events defined ac-
cording to the BARC classification hierarchically correlate with very long mortality
after admission for primary PCI. The strongest predictor of 4-year mortality is the
BARC type 3b bleeding.

P447 | BEDSIDE
Acute kidney injury after primary angioplasty: is contrast-induced
nephropathy the culprit?

O. Caspi, M. Habib, M. Kapeliovich, W. Markiewicz, H. Hammerman, A. Rougin,
R. Beyar, D. Aronson. Rambam Health Care Campus, Cardiology, Haifa, Israel

Background: Acute kidney injury (AKI) following primary PCI (PPCI) is frequently
interpreted as contrast-induced nephropathy (CIN). However, AKI after PPCI may
be the result of other contributing factors including hemodynamic alterations, neu-
rohormonal activation and initiation of drugs that affects renal function.
Purpose: To better isolate the effects of the contrast media exposure in the set-
ting of ST-elevation myocardial infarction (STEMI), we compared the incidence
and clinical predictors of AKI in patients (pts) undergoing primary PCI to STEMI
pts who were not exposed to contrast media.
Methods: We studied 893 pts with STEMI who underwent PPCI and 973 control
pts consisting of those receiving fibrinolysis or pts who were not reperfused, and
excluding pts who underwent coronary angiography or PCI other than primary
PCI within 72-h from admission. Creatinine levels were obtained on admission
and at 24-h, 48-h, 72-h. AKI was defined as creatinine elevations of ≥25% mg/dl
or >0.5 mg/dl above baseline at 72-h. Logistic regression was used to identify
independent predictors of AKI.
Results: AKI occurred in 146 (16.3% (of PPCI patient and in 157 (16.1%) of the
control group (P=0.90). The table shows independent predictors of AKI in the
PPCI cohort. Contrast media was a weak predictor of AKI as compared with age,
baseline renal dysfunction and hemodynamic compromise. The area under the
ROC curve for the model presented in the table was 0.77±0.02, indicating good
discrimination. The area under the ROC curve was not altered after excluding
contrast amount from the model (0.76). The same model was validated in the
control group of patients not exposed to contrast media

Independent predictors of AKI (PPCI gr.)

Variable Odds Ratio (95% CI) P value

Age (per 10 years) 1.28 (1.08–1.52) 0.0005
eGFR (per 10 ml/min decrease) 1.49 (1.36–1.64) <0.0001
IABP 2.92 (1.42–5.97) 0.003
Killip class III or IV 6.46 (3.44–12.17) <0.0001
Contrast media (per 10 mL increase) 1.03 (1.00–1.06) 0.02

Conclusions: In pts with STEMI, age, baseline renal dysfunction and hemody-
namic compromise are the main predictors of AKI. Importantly, STEMI pts who
were not exposed to contrast media have similar AKI risk as pts undergoing PPCI.

P448 | BEDSIDE
Autologous clot injecton for the treatment of iatrogenic femoral
arterio-venous fistula: a novel minimally invasive method

J. Kurzawski1, M. Sadowski1, L. Zandecki1, M. Janion2. 1Swietokrzyskie
Cardiology Center, Kielce, Poland; 2The Jan Kochanowski University, Kielce,
Poland

Background: Iatrogenic femoral arterio-venous fistula (AVF) is a rare but serious
complication of percutaneous coronary intervention. Available treatment methods
(surgery, coil or stentgraft implantation, obliteration) are not free of disadvantages.
The scarcity of AVF do not allow to fully explore this issue.
Purpose: To test the safety and efficacy of autologous clot injection for the treat-
ment af AVF in a series of patients.
Methods: Between August 2012 and May 2014 a total of 1750 transfemoral pro-

cedures were performed. All patients were prospectively screened for the pres-
ence of AVF. Of them, 28 (1.6%) had different types of AVF diagnosed. Seven
patients (0.4%) with a channel-type AVF confirmed via ultrasound examination
were included. A 5 mL autologous venous blood sample was mixed ex vivo with
20 IU of bovine thrombin to initiate coagulation. Ultrasound-guided clot injection
via an 18G needle was delivered as close as possible to the arterio-venous chan-
nel to compress the channel. A succesful fistula closure was defined when no
flow was detected in a Doppler ultrasound examination.
Results: Seven injections (100%) were successful and fistula closure was con-
firmed in all patients. No complications were noticed.
Conclusion: Autologous clot injection is a minimally invasive, safe, fesible and
not expensive method for the treatment of femoral arterio-venous fistula with a
channel visible during ultrasound examination. A future research on larger patient
group would confirm the safety and efficacy of this method.

BEST POSTERS IN CARDIAC SURGERY

P450 | BEDSIDE
Melanocortin adrenocorticotropic anti-opioid peptide tetracosactide
improves survival in high-risk patients undergoing cardiac surgery: a
single center, randomized, placebo-controlled, phase III study

G. Noera1, C. Camerino2, L. Ghetti2, L. Carza3, E. Picano4, T. Bombardini5.
1GVM Care and Research Maria Cecilia Hospital, Cardiac Surgery, Cotignola,
Lugo, Italy; 2Health Ricerca e Sviluppo Academic Spin off University of Bologna,
Bologna, Italy; 3IRET Foundation, Bologna, Italy; 4NU School of Medicine,
Astana, Kazakhstan; 5Institute of Clinical Physiology of CNR, Pisa, Italy

Background: The EUDRA 2007.006445.41 is as a part of National Plan of Mil-
itary Research (Italy) for individual treatment with neuro anti-opioid peptides in
hemorrhagic shock. The developed drug is a melanocortin: Tetracosactide (TCS).
Aim: To assess the efficacy and safety of TCS in the treatment of high-risk pa-
tients undergoing cardiac surgery in a single-center, randomized, double-blind,
placebo-controlled, parallel-group phase III study.
Methods: One-hundred consecutive patients admitted for high-risk (Euroscore-2
>10, 23±10) cardiac surgery with extra-corporeal circulation were randomized to
receive either placebo (Group A, n=44) or TCS (10 mg i.v., 1 hour prior to surgery,
Group B, n=56) as add-on to optimal treatment. Clinical end-point was survival at
30-days in the post-operative period. Laboratory end-points were plasma inflam-
matory status evaluated through a panel of pro-inflammatory (TNF-alpha, TNF-
beta, interleukin-gamma, fractalkines, PDGF and VEGF) and anti-inflammatory
(Interleukin-10 and -8) circulating cytokines at baseline and after surgery.
Results: Survival at 30-days was higher in the treated arm: Group B, 56/56, vs
Group A (placebo) = 36/44 (100 vs. 81% p<0.01). Compared to Group A, at 18
hours after surgery Group B treated patients showed significantly reduced levels
of 4 cytokines: TNF-beta, interleukin-gamma, fractalkines and VEGF levels.

Conclusions: TCS is well tolerated and effective in reducing major adverse
events and 30-days mortality in high-risk patients undergoing cardiac surgery.
According to the study design, the melanotropic activity of TCS explains survival
results and cytokines normalization that are correlated to a brain- to- immune
system communication for reversal of endothelial-microcirculatory impairment.

P451 | BEDSIDE
The novel cardiovascular biomarker secretoneurin provides valuable
prognostic information in patients with acute respiratory failure

P. Myhre1, A.H. Ottesen1, M. Okkonen2, R. Linko2, M. Stridsberg3, S. Nygard4,
G. Christensen4, V. Pettila2, T. Omland1, H. Rosjo1. 1Akershus University
Hospital, Division of Medicine, Akershus, Norway; 2Helsinki University Central
Hospital, Division of Intesive Care Medicine, Department of Anesthesiology,
Intensive Care and Pain Medicine, Helsinki, Finland; 3Uppsala University,
Department of Medical Sciences, Uppsala, Sweden; 4University of Oslo, Oslo,
Norway

Background: Secretoneurin (SN) regulates cardiomyocyte Ca2+ handling and
provides prognostic information in patients with cardiovascular (CV) disease, but
whether SN provides prognostic information in patients with acute respiratory fail-
ure (ARF) is unknown.
Methods: We included those ARF patients in the FINNALI study whose blood
samples were available at Intensive Care Unit (ICU) admission (n=584). ARF was
defined as ventilatory support >6 h and the patients were categorized as CV vs.
non-CV related ARF.
Results: In total, 209 patients (41%) were hospitalized with CV related ARF. Cir-
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culating SN levels did not differ between patients with CV and non-CV related
ARF: 120 (95–167) vs. 123 (98–160) pmol/L, p=0.60. Mortality rates during 90
day follow-up were 31% for CV related and 28% for non-CV related ARF (p=0.50
between groups). SN levels on ICU admission discriminated between patients
with a poor and favorable outcome during 90 day follow-up (Fig; p<0.001 by the
log-rank test in both groups). Admission SN levels were also associated with mor-
tality in both CV related ARF (HR 2.00 [95% CI 1.03–3.91], p=0.04) and non-CV
related ARF (HR 2.24 [95% CI 1.10–4.56], p=0.03). These analyses were ad-
justed for other risk variables, including N-terminal pro-B-type natriuretic peptide
(NT-proBNP). The area under the curve (AUC) of SN to predict mortality in CV
related ARF was 0.72 (95% CI 0.65–0.78) compared to 0.68 (0.63–0.72) for SN
in non-CV related ARF. SN improved risk assessment of patients with CV re-
lated ARF as assessed by the category-free net reclassification index (0.32 [95%
CI 0.037–0.59], p=0.026), while NT-proBNP levels did not add to the basic risk
model.

Survival according to SN quartiles

Conclusions: SN levels measured on ICU admission improve risk assessment
in CV related ARF.

P452 | BEDSIDE
Lack of right ventriculare remodeling after surgical ventricular
restoration

A. Camporeale, S. Castelvecchio, F. Secchi, P.M. Cannao, C. Calvieri,
L. Menicanti, G. Bonitta, M. Lombardi. IRCCS, Policlinico San Donato, San
Donato Milanese, Italy

Background: Right ventricular (RV) dysfunction is an important predictor of long-
term outcome in heart failure patients undergoing surgical ventricular restoration
(SVR). RV assessment is therefore a pivotal step in the selection of patients can-
didates for SVR and during follow up. While the impact of SVR on left ventricle
(LV) is currently described in terms of both functional and morphological param-
eters, RV changes are usually considered only from a functional point of view
because of the complex chamber shape.
Purpose: We aim to combine a morphological parameter, RV remodeling index
(RV mass/volume ratio), with functional evaluation in order to describe and un-
derstand RV adaptation after SVR and the resulting impact on clinical outcome.
Methods: A total of 32 patients (26 male, 6 female, mean age 65±9) with previous
myocardial infarction underwent Cardiac Magnetic Resonance (CMR) (1.5T) be-
fore and 6 months after SVR. RV and LV morpho-functional evaluations were per-
formed by CMR. Doppler estimation of systolic pulmonary artery pressure (PAPs)
was considered. Changes in NT-proBNP values, dosed before and 6 months after
SVR at the time of scanning, were considered as markers of outcome.
Results: Six months after SVR there was a significant reduction in NT-proBNP
values compared with pre-surgical evaluation (p 0,02). LV EDV and LV ESV
were significantly reduced (p<0,01), while LV ejection fraction was significantly
increased (p<0,01). LV stroke volume did not show significant changes (p=0,18).
In the face of these results there was no significant variation in RV remodel-
ing index (p=0,35). RV mass remained unchanged (p=0,48) despite a slight in-
crease in RV EDV (p=0,05), probably due to the loss of the compressive effect
exerted by the dilated/aneurismal LV. Mean pre-surgical RV EF was 57%±11
and did not show significant variation after SVR (p=0,54). PAPs remained un-
changed (p=0,18). Changes in NT-proBNP levels were positively correlated with
variations of PAPs. There was no correlation between changes in NT-proBNP lev-
els and changes in RV ejection fraction (rho=−1,013, p=0,49), LV ejection fraction
(rho=−0,24, p=0,49), RV stroke volume (rho=−0,24, p=0,19) and LV stroke volume
(rho=−0,21, p=0,25).
Conclusions: In patients with preserved RV systolic function undergoing SVR,
there are no significant changes in RV structure and function after surgery. RV
seems to behave as a “bystander” in front of clinical improvement and LV modifi-
cations. Selection of patients with an “healthy” RV is crucial for clinical success of
SVR.

P453 | BEDSIDE
Identifying preoperative predictive factors for the development of
aortic valve insufficiency in patients with continuous flow left
ventricular assist devices

B. Gorodetski, A. Penkalla, T. Saito, V. Falk, T. Krabatsch, E. Potapov. Deutsches
Herzzentrum Berlin, Department of Cardiothoracic and Vascular Surgery, Berlin,
Germany

Background: Since the introduction of continuous flow left ventricular assist de-
vices (CF-LVAD) the prevalence of aortic valve insufficiency (AI) has increased.
Therefore, our study sought to identify the preoperative predictive factors for the
development of AI.
Methods: This retrospective analysis included 409 patients who received CF-
LVAD (137 HeartMate II [HM2], 193 HeartWare [HW] and 79 other) and have
not been treated for AI before and during CF-LVAD implantation. A Kaplan-Meier
curve and a Cox proportional hazard regression model for time of implantation
until AI I were generated. Only covariates which were significant in univariate
analysis were used in the multivariate analysis.
Results: During support, a total of 187, 31 and 3 patients developed an AI I, AI
II and AI III, respectively. The median progression time until AI I was 399 (95%
CI, 259–657) and 545 days (95% CI, 426–953) for HM2 and HW (log-rank test,
p=0.154), respectively. Stratified by the localization of the outflow graft the median
progression time until AI I was 575 (95% CI, 455–1060) and 399 days (95% CI,
207-n/a) for aorta ascendens and descendens (log-rank test, p=0.0877), respec-
tively. Age has been identified as the only predictive factor for time until AI I (≥60
years vs. <60 years [p=0.029; HR, 1.4]). INTERMACS-level (≤2 vs. >2 [p=0.054;
HR, 0.741]) and sex (male vs. female [p=0.076; HR, 0.682]) were not significant
in multivariate analysis with a significance level of p<0.1.

Development of AI II according to LVAD

Conclusion: Age of the patient has a significant impact on the development of
AI, while female gender and the INTERMACS-level seem to have a minor effect
on the progression of AI after CF-LVAD implantation.

BEST POSTERS IN ANTITHROMBOTIC THERAPY:
KEEP LEARNING
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Genotyping, platelet reactivity and cardiovascular prognosis in
patients after percutaneous coronary intervention receiving dual
antiplatelet therapy

G. Siasos, M. Zaromytidou, S. Kioufis, E. Oikonomou, K. Mourouzis,
S. Tsalamandris, M. Anastasiou, E. Dimitropoulos, M. Vavuranakis, D. Tousoulis.
University of Athens Medical School, 1st Cardiology Department, “Hippokration”
Hospital, Athens, Greece

Background: Individual platelet response to antiplatelet therapy depends on ge-
netic, cellular and clinical factors. CYP2C19 and P2Y12 receptor polymorphisms
are implicated in platelet response to antiplatelet treatment.
Purpose: To evaluate the impact of CYP2C19 and C34T P2Y12 genotyping
on platelet reactivity and cardiovascular outcome in patients after percutaneous
coronary intervention (PCI) receiving clopidogrel treatment.
Methods: We enrolled 408 patients with stable coronary artery disease (CAD)
receiving aspirin and clopidogrel (75mg/d), one month after PCI. High on treat-
ment platelet reactivity was evaluated using VerifyNow Assay. VerifyNow reports
its results in P2Y12 reaction units (PRU) and the diagnostic cut-off value is 230
PRU. CYP2C19*2 and C34T P2Y12 genotyping was performed by real-time poly-
merase chain reaction. The primary end point was the composite of death or
hospitalization for cardiovascular causes and patients were followed for a mean
time of 14 months.
Results: In the total study population, 37% were carriers of at least one
CYP2C19*2 reduced-function allele and 53% were carriers of at least one
C34T reduced-function allele. Interestingly, carriers of two CYP2C19*2 reduced-
function allele had significantly increased PRU (292±53 vs. 198±83, p=0.007).
On the contrary, PRU did not differ between carriers and non-carriers of the
C34T-allele (199±91 vs. 208±80, p=0.41). Moreover, although the rate of occur-
rence of primary end point differ significantly between carriers and non carriers
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of CYP2C19*2 (for carriers HR=1.96, 95%C.I. 1.05 to 3.66, p=0.03), C34T poly-
morphism had no impact on cardiovascular outcome (for carriers HR: 1.61, 95%
CI 0.82 to 3.18, p=0.17).
Conclusions: We documented a different effect of CYP2C19 and P2Y12 recep-
tor polymorphisms, on platelet reactivity and cardiovascular outcome in CAD pa-
tients after PCI receiving clopidogrel treatment.

P456 | BEDSIDE
D-dimer level after one month of initial anticoagulant therapy
determines the efficacy of long-term warfarin therapy

N.M. Vorobyeva1, A.B. Dobrovolsky1, E.V. Titaeva1, A.I. Kirienko2,
E.P. Panchenko1. 1Russian Cardiology Research & Production Center, Moscow;
2Russian State Medical University, Moscow, Russian Federation

Background: The PROLONG study showed that pts with venous thromboem-
bolism (VTE) who had elevated D-dimer (D-D) level after 1 month of the discon-
tinuation of anticoagulant therapy had worse prognosis than pts with normal D-D
level. The prognostic value of elevated D-D level during anticoagulant therapy is
not yet clear.
Purpose: To estimate prognostic value of elevated D-D level during long-term
warfarin (W) therapy in VTE pts.
Methods: One hundred and eleven pts (76 men) in the age 18–76 (mean 54±14)
years with deep vein thrombosis (DVT) and/or pulmonary embolism (PE) were in-
cluded in the study. Pts received unfractionated or low molecular weight heparin
for at least 5 days followed by long-term W therapy (target international normal-
ized ratio 2,0–3,0). D-D was measured at baseline and after 1, 3, 6, 12, and 18
months of W therapy by a quantitative assay with reagent kits “STA LIATEST D-
DI” (Diagnostica Stago) with estimated cut-off level of 0,5 ug/ml. The follow-up
period was 18 months. Endpoints were DVT/PE recurrences.
Results: At the moment of the first D-D measurement, the duration of DVT/PE
symptoms was 32 (interquartile range 23–44) days. Median of D-D level was
1,05 (interquartile range 0,49–1,99) ug/ml. D-D level exceeded the upper limit of
normal level in 74% of pts. In most of pts, elevated D-D level was normalized
during the first month of anticoagulant therapy. Nevertheless, after 1 month of
therapy, 26% of pts had elevated D-D level. In these pts, the frequency of DVT
recurrences during 18 months was significantly higher (28,6% vs 9,1%; p=0,023)
compared with pts who had normal D-D level after 1 month. Univariate analysis
showed that elevated D-D level after 1 month of therapy is associated with a 6-fold
increase of the risk of DVT recurrence (HR 5,9; 95% CI 1,9–18,5; p=0,002) during
18 months of W therapy. Multivariate analysis showed that elevated D-dimer level
after 1 month of therapy (HR 7,2; 95% CI 2,3–22,5; p=0,001) and the carrier of
the homozygous genotype of beta-fibrinogen -249C/T (HR 6,6; 95% CI 1,9–22,6;
p=0,003) are independent predictors of DVT recurrence during 18 months of W
therapy.
Conclusions: Our pilot study showed that the first month of anticoagulant ther-
apy determines the efficacy of long-term W therapy and prognosis in VTE pts.
The maintenance of elevated D-D level after 1 month of therapy is independent
predictor of DVT recurrence during 18 months of W therapy.

P457 | BEDSIDE
Long term vitamin-K antagonist usage is associated with coronary
artery calcification

S. Unlu1, A. Sahinarslan1, H.K. Kilic2, G. Gokalp1, G. Erbas2, R. Yalcin1,
M. Arac2. 1Gazi University, Cardiology Department, Ankara, Turkey; 2Gazi
University, Radiology Department, Ankara, Turkey

Background: Vitamin K antagonists (VKA) are the most widely used anticoagu-
lants around the world. VKAs inhibit the epoxide reductase enzyme which plays
an important role in coagulation factor synthesis in the liver by blocking carboxy-
lation of glutamic acid residues. However, VKAs also block the process of Matrix
Gla-protein as an undesired effect. This protein which needs vitamin K dependent
carboxylation, is not related with coagulation system; however, it affects tissue
structure leading several consequences such as arterial calcification.
Aim: Main purpose of this study was to investigate the effects of VKA on calcifi-
cation in coronary arterial system by comparing long term VKA users because of
metallic prosthetic valves (MPV) and non-VKA users who have undergone coro-
nary calcium scoring with the aim of cardiovascular (CV) risk stratification.
Methods: Coronary artery calcification (CAC) score was determined performing
a scan using the Agatston method. A total of 104 patients (40 VKA users with
MPV, and 64 gender, age and risk factor matched non-VKA users) were included
in the study. We excluded the patients who presented to emergency department
with acute chest pain, the patients with history of coronary artery disease, and
the ones with known disorders of calcium metabolism. Patients who had surgery
of MPV more than 5 years ago and had normal coronary before the heart surgery
were intentionally selected to create VKA-user group due to the fact that this
population had been exposed to side effects of VKA for a long time.
Results: CAC was quantified based on the Agatston score. Long term VKA users
had more calcified coronary arteries compared to the control group (173.1±300
vs. 62.29±137.6 p: 0.014). There was no difference between groups for traditional
CV risk factors. The mean duration of VKA usage was 15±7 years for the patients
with MPV. We did not find a correlation between duration of VKA usage and mean
Agatston score (r: 0.2 p: 0.215).

Conclusions: Here we present that long term VKA usage is related with CAC de-
tected by a CT scan. Even though some previous studies reported similar results,
this study goes one more step further with unique selection of the groups. We
intentionally chose patients with MPV for at least 5 years, who had normal coro-
nary arteries before surgery. Since patients with MPV needed higher INR levels,
more potent and longer VKA usage was substantial, without any interruption of
treatment. This leads to idea of long term potent VKA usage is primary cause of
CAC in patients with MPV.

P458 | BEDSIDE
International normalized ratio level after 2 initial doses of warfarin to
predict the maintenance doses of warfarin

P. Tanjararak, P. Sritara, S. Yamwong, T. Yingchoncharoen, P. Vathesatogkit.
Ramathibodi Hospital of Mahidol University, Cardiology, Bangkok, Thailand

Background: Warfarin has been the standard treatment for patients with throm-
boembolic diseases for many years. Because of its narrow therapeutic index,
several studies have searched for factors (clinical, environmental and genetic)
to predict the maintenance warfarin dose and to develop dosing algorithms to
improve warfarin dosing. We sought whether the International Normalized Ratio
(INR) level after 2 initial dose of warfarin (Early INR level) can predict the mainte-
nance warfarin dosage.
Methods: A total of 44 consecutive patients who had indication to start war-
farin were prospectively enrolled during June 2014 and January 2015. Warfarin
was started at 3mg/day and the INR level was measured after the 2nd and 7th
dose. Once the target INR was reached, the maintenance dose of warfarin was
recorded. Linear regression was used to test the correlation of initial INR level
and maintenance dose. Reciever Operating Curve (ROC) was used to find the
optimal cut-off point of early INR level to predict the safety dosage of warfarin.
Results: Early INR level is linearly correlated with maintenance warfarin dosage
(R square 0.413, P value <0.001). We found that early INR level more than 1.16
was associated with INR level more than 3.0 at 7 days after first dose warfarin
(Sensitivity 100%, Specificity81%).

INR after 2nd dose ROC curve

Conclusion: This is the first study using “early INR level” to predict maintenance
dose of warfarin. Early INR level after 2 doses more than 1.16 is associated with
INR level more than 3.0. The result of this study may lead to the future develop-
ment of effective predictive model of warfarin dosing.
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P459 | BEDSIDE
Effects of digoxin on mortality in ICD-recipients: results of a 10 year
follow-up study in 1020 patients

J.W. Erath1, M. Vamos1, H. Ackermann2, S. Linzbach1, A. Steidl1,
S.H. Hohnloser1. 1JW Goethe University, Cardiology/Electrophysiology, Frankfurt
am Main, Germany; 2JW Goethe University, Frankfurt am Main, Germany

Background: The effects of digoxin on mortality in patients with structural heart
disease are controversially discussed. Hence, we evaluated mortality rates in a
large series of ICD recipients in relationship to digoxin administration.
Methods and results: This retrospective analysis comprises 1020 consec-
utive patients who received an ICD at our institution between 1996–2009 and
who were followed for up to 10 years (median 38 months; min. 10 months; max-
imum 209 months). A total of 438 patients were receiving digoxin at the time of
ICD implantation and 582 did not. Patients on digoxin were older, more often in
atrial fibrillation, and had more often a prolonged QRS-duration ≥120ms and a
LVEF ≤35%. Crude Kaplan-Meier analysis demonstrated a significantly higher
mortality in patients on digoxin (HR=2.26, 95% C. I. 1.64–3.12; p=0.001). After
adjustment for possible confounders (age, LVEF ≤35%, atrial fibrillation, QRS-
duration≥120ms, diabetes, ischemic/non ischemic cardiomyopathy) the HR was
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Adjusted Kaplan-Meier analysis

1.79 (95% C. I. 1.19–2.68; p=0.005, see adjusted kaplan meier analysis). Patients
on digoxin died more often from cardiac arrhythmic and cardiac non arrhythmic
causes than patients not on digoxin (p=0.04).
Conclusion: In this large ICD-patient population digoxin was indepently asso-
ciated with increased mortality even after careful adjustment for possible con-
founders. The incidences of both, cardiac arrhythmic and cardiac non arrhythmic
death, were higher in patients treated with digoxin.

P460 | BEDSIDE
Predictors of appropriate therapy from implantable
cardioverter-defibrillators in Scandinavian arrhythmogenic right
ventricular cardiomyopathy patients

P.G. Platonov1, K.H. Haugaa2, H.K. Jensen3, H.K. Bundgaard4, A. Svensson5,
T. Gilljam6, J. Hansen7, O. Eschen8, T. Edvardsen2, J.H. Svendsen4. 1Lund
University, Lund, Sweden; 2Oslo University Hospital and University of Oslo,
Oslo, Norway; 3Skejby University Hospital, Aarhus, Denmark; 4Rigshospitalet -
Copenhagen University Hospital, Copenhagen, Denmark; 5Linkoping University
Hospital, Linkoping, Sweden; 6Sahlgrenska Academy, Gothenburg, Sweden;
7Gentofte University Hospital, Copenhagen, Denmark; 8Aalborg University
Hospital, Aalborg, Denmark

Purpose: Implantable cardioverter-defibrillator (ICD) therapy remains a corner
stone of sudden death (SCD) prevention in patients with arrhythmogenic right
ventricular cardiomyopathy (ARVC). However risk stratification and predictors of
ICD interventions are not fully clarified. We aimed to assess predictors of ad-
equate ICD interventions in ICD-treated ARVC patients enrolled in the Nordic
ARVC registry.
Methods: Patients with definite ARVC by 2010 Task Force (TF2010) criteria who
received ICD for primary or secondary prevention of SCD recruited at 8 sites
in Denmark, Norway and Sweden were included in the analysis. The presence
of major and minor diagnostic criteria for ARVC by TF2010, age at diagnosis,
gender, history of syncope, history of SCD in a first-degree relative, genotype-
positivity and detection of fibrosis in ventricular walls by delayed gadolinium en-
hancement magnetic resonance imaging (DE-MRI) were assessed as possible
predictors of appropriate ICD intervention using the time from ICD implantation to
the first antitachycardia pacing or shock as the main outcome measure.
Results: The population consisted of 170 ARVC patients with ICD (139 probands,
113 men, mean age at diagnosis: 40±15 years). In 21 patients ICD was implanted
after aborted cardiac arrest. Genotyping was performed in 76% of probands
(n=105) and disease-causing genetic variants were found in 67 (64%), of which
plakophillin-2 genetic variants were the most frequent (n=42). Median follow-
up was 8 (IQR 4–12) years. During that time 4 patients died (2 of these from
non-cardiac causes and without prior ICD therapy). Appropriate ICD interven-
tions were documented in 106 patients as either ATP (n=69, 41%) or shocks
(n=70, 41%). Of the tested factors, young age at diagnosis (≤40 years), genotype-
positivity, positive DE-MRI and ventricular tachycardia fulfilling the major arrhyth-
mia criterion by TF2010 were found to be univariately associated to the outcome
using Cox regression analysis. Genotype-positivity (HR=1.7; 95% CI 1.04–2.83,
p=0.017) and major arrhythmia criterion (HR=1.85; 95% CI 1.16–3.06, p=0.034)
remained significant predictors of the outcome in the multivariable model. Nei-
ther the history of aborted cardiac arrest nor the family history of SCD in the
first-degree relative predicted ICD therapy.
Conclusions: In this registry study representing Scandinavian patients with
ARVC, presence of a disease-causing genetic variant and the history of left bun-
dle branch morphology ventricular tachycardia with superior axis independently
predicted appropriate ICD interventions.

P461 | BEDSIDE
Benefit of implantable cardioverter-defibrillator therapy after generator
replacement in patients with Brugada syndrome

S.H. Kim1, J.Y. Kim1, J.G. Cho2, M.H. Lee3, J.S. Kim4, Y.H. Kim5, Y.H. Kim6,
Y.S. Oh1, M.Y. Lee1, T.H. Rho1. 1Catholic University Hospital, Seoul, Korea,
Republic of; 2Chonnam National University Hospital, Heart Research Center,
Gwangju, Korea, Republic of; 3Severance Hospital, Division of Cardiology,
Department of Internal Medicine, Seoul, Korea, Republic of; 4Samsung Medical
Center, Division of Cardiology, Department of Internal Medicine, Heart Vascular
Stroke Institute, Seoul, Korea, Republic of; 5Korea University Anam Hospital,
Division of Cardiology, Department of Internal Medicine, Seoul, Korea, Republic
of; 6Asan Medical Center, Division of Cardiology, Department of Internal
Medicine, Seoul, Korea, Republic of

Background: An implantable cardioverter-defibrillator (ICD) is the only proven

effective therapeutic strategy for patients with Brugada syndrome (BS). However,
it is controversial whether the device should be replaced even in patients who
had never experienced an appropriate ICD therapy until the time of generator
replacement.
Methods and results: This was a nationwide, multicenter retrospective study
that enrolled patients who were diagnosed with BS and had an ICD implantation
between January 1998 and April 2014. Appropriate ICD therapies administered
for ventricular tachyarrhythmia were evaluated during follow-up. A total of 117 pa-
tients (age 43±12 years, male 115 [98.3%]) were enrolled, and the mean follow-up
duration was 6.0±4.1 years. Thirty-seven (31.6%) patients had experienced ap-
propriate ICD therapy during follow-up. Of all patients, 46 underwent replacement
of the device. After the first generator replacement, the incidence of appropriate
ICD therapy remained as high as 65.2% in patients who previously experienced
appropriate ICD therapy before generator replacement. In 30 patients who did not
experience any cardiac events until the first generator change, two (8.7%) had an
episode of appropriate ICD therapy afterwards.

ICD therapy after generator replacement

Conclusions: No episode of ICD therapy before generator replacement could
not guarantee a safe clinical course. ICD generator replacement should be con-
sidered even in patients without ICD therapy before.

P462 | BEDSIDE
The impact of chronic renal disease on short- and long-term survival
and risk of appropriate ICD therapy in primary prevention ICD/CRT-D
patients

A.C. Huth Ruwald1, M. Vinther1, G.H. Gislason1, J.B. Johansen2, J.C. Nielsen3,
H.H. Petersen4, O.D. Joergensen2, S. Riahi5, C. Jons4. 1Copenhagen University
Hospital Gentofte, Department of Cardiology P, Gentofte, Denmark; 2Odense
University Hospital, Department of Cardiology, Odense, Denmark; 3Aarhus
University Hospital, Department of Cardiology, Aarhus, Denmark; 4Rigshospitalet
- Copenhagen University Hospital, Department of Cardiology, Copenhagen,
Denmark; 5Aalborg University Hospital, Department of Cardiology, Aalborg,
Denmark

Introduction: Patients with chronic renal disease (CRD) are at high risk of sud-
den cardiac death, and thus might benefit from a primary prevention implantable
cardioverter defibrillator (P-ICD), however, there is a paucity of data concerning
their prognosis. We aimed to describe patient characteristics, and estimate the
risk of appropriate ICD therapy and 1- and 5-year mortality in a nationwide cohort
of P-ICD patients with CRD.
Methods: From the Danish ICD register, we identified all first time P-ICD
(N=3019) implantations in Denmark from 2007–2012. Nationwide Danish reg-
istries were utilized to identify patient characteristics and comorbidities at implan-
tation. CRD was defined as an out- or in-patient hospital visit for one of the fol-
lowing: chronic renal insufficiency, hypertensive renal disease, kidney transplant,
or renal dialysis.
Results: From 2007–2012, 126 patients with CRD were implanted with a P-ICD
in Denmark. As compared to non-CRD patients, CRD patients were significantly
older (68 vs. 64 years), presented with lower ejection fraction (25% vs. 27%),
higher NYHA class (NYHA>II: 63% vs. 38%), and a higher rate of diabetes (39%
vs. 22%), atrial fibrillation (44% vs. 22%), peripheral vascular disease (29% vs.
9%), and implanted CRT-D device (48% vs. 37%) (all p≤0.01).
In multivariate Cox regression, adjusted for relevant variables, the presence of
CRD at implantation was associated with a significantly higher 1- and 5-year

Probability of death with/without CRD
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mortality risk (1-year: HR=3.9 [2.53–6.14], p<0.001; 5-year: HR=2.5 [1.82–3.52],
p<0.001) (Figure). No difference in the risk of appropriate ICD therapy was
observed between CRD patients and non-CRD patients (HR=1.1 [0.67–1.82],
p=0.698).
Conclusion: Patients with CRD at implantation had a high 1-year mortality risk,
but no increased risk of appropriate ICD therapy.

P463 | BEDSIDE
Survival of patients with an implantable cardioverter defibrillator (ICD)
relative to the age and sex matched general population

J. Bashir1, N.M. Hawkins2, M. Grubisic2, L. Ding3, M. Gao2 on behalf of ICV
health. 1St Paul’s Hospital, Cardiovascular Surgery, Vancouver, Canada; 2BC
Centre for Improved Cardiovascular Health, Vancouver, Canada; 3Providence
Health Care Research Institute (PHCRI), Vancouver, Canada

Background: Elderly patients are underrepresented in trials of ICD therapy. How-
ever, age is a key determinant of survival in real-life ICD recipients. Our clinical
reasoning may be better informed by understanding the outcomes of ICD recipi-
ents relative to the general population. This would contextualize the net survival
benefit, provide a clearer picture of prognosis, and generate hypotheses as to
where care can be improved.
Methods: All ICD implants in British Columbia (BC, pop 4.6 million) are recorded
in a mandatory prospective registry. 4,221 patients (3,463 men, 758 women) had
a new ICD implanted from 2003 to 2012. 5-year survival, stratified by age group,
was calculated using life-table method. 5-year expected survival for the study pop-
ulation was calculated based on the mortality rates of the age and sex matched
BC general population, obtained from Statistics Canada. The relative survival ra-
tio (RSR) was calculated by dividing observed survival rate by expected survival
rate.
Results: In patients aged 18–39, observed 5-year survival approached expected
survival in the general population (RSR=0.96, 95% CI 0.92–0.98). With increasing
age, observed survival steadily declined relative to expected (Table). The nadir of
relative survival was observed in 70 to 79 year olds (RSR=0.70, 95% CI 0.66–
0.74), suggesting a high burden of disease and comorbidity. The RSR point es-
timate in octogenarians then increased (RSR=0.76, 95% CI 0.61–0.89) giving a
U-shaped relative survival curve though confidence intervals were wide for this
value.

Age stratified survival

Age group Cumulative observed Cumulative expected Cumulative relative
survival survival survival (95% CI)

18–39 0.96 1.00 0.96 (0.92,0.98)
40–49 0.89 0.99 0.90 (0.86,0.94)
50–59 0.85 0.98 0.87 (0.84,0.90)
60–69 0.76 0.95 0.80 (0.77,0.83)
70–79 0.61 0.87 0.70 (0.66,0.74)
>80 0.50 0.66 0.76 (0.61,0.89)

Conclusions: Survival in young ICD recipients is very close to the general pop-
ulation and progressively declines with advancing age. This suggests an age re-
lated continuum over which competing survival risks increasingly offset the bene-
fits of arrhythmia protection, and has implications for clinical decision making and
cost-effectiveness.
Acknowledgement/Funding: None
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Geographic variation in utilization rates and determinants of access to
pacemakers and implantable cardioverter defibrillators in Austria,
England, Germany, Italy and Slovenia, 2008-2012

H. Banks1, G. Fattore2, A. Torbica3, C. Valzania4, G. Boriani4, T. Hunger5,
M. Arvandi5, Y. Varabyova6, V. Prevolnik Rupel7, R. Slabe-Erker7 on behalf of
The MedtecHTA project. 1The European Society of Cardiology (ESC), Milan,
Italy; 2Università Bocconi, Policy Analysis and Public Management, Milan, Italy;
3Università Bocconi, CERGAS, Milan, Italy; 4University Hospital Policlinic S.
Orsola-Malpighi, and ESC/EHRA, Bologna, Italy; 5University Teaching Hospital
Hall in Tirol (UMIT), Hall in Tyrol, Austria; 6Center for Health Economics,
Hamburg, Germany; 7Institute for Economic Research, Ljubljana, Slovenia

Introduction: Studies have investigated differences in utilization rates of im-
plantable cardiovascular devices across EU member states using sample data
or registries with different measurement protocols. No studies to date have used
administrative data to compare across countries using a common methodology.
Purpose: Use hospital discharge (HD) data from five EU countries to generate
evidence of variation in rates of pacemaker (PM) and implantable cardioverter de-
fibrillator (ICD) implants (IM) and replacements (RPL); investigate determinants
of access to various device subtypes, and assess the potential of this data source
for policy making.
Methods: HD databases from 2008–2012 in Austria (A), England (E), Germany
(G), Italy (I) and Slovenia (S) were interrogated and data regarding all admissions
for PM and ICD IM and RPL were extracted by direct cross-referencing of proce-
dure codes. Device categories were distinguished (single chamber, dual chamber,
biventricular/CRT and unspecified), utilization rates per 100,000 inhabitants (UR)
calculated using census data, demographic/patient management characteristics

investigated. Regression analysis was performed on adjusted (gender/age) re-
gional UR using socio-economic/organizational (SE/O) indicators to identify pos-
sible determinants of access.
Results: Data from 1,331,667 admissions for PM and ICD procedures revealed
on average 274,000 procedures/year for the 204.5 million combined population,
a crude UR of 135 for both IM and RPL. Crude UR (2011) ranged from 30 (S) to
96 (G) for PM IM, 9 (S) to 37 (G) for ICD IM, 17 (E) to 30 (I) for PM RPL and 1 (S)
to 10 (G) for ICD RPL. URs increased over time; male/female ratios were 56/44%
for PMs, 79/21% for ICDs. About 90% of patients were discharged to home; 85–
100% of procedures occurred in the inpatient setting. Intra-hospital mortality was
stable over time (about 1%). Mean and median lengths of stay varied widely, S
was consistently lowest and G/A, highest; medians ranged in days from 2–9 (PM
IM), 2–10 (ICD IM), 1–3 (PM RPL), and 1–7 (ICD RPL). Regressions showed
higher proportions of elderly and life expectancy as the most significant predic-
tors. Per capita income had little effect; numbers of implanting hospitals and ter-
tiary education showed inconsistent effects.
Conclusions: Wide variation in UR and patient management for PM and ICD
procedures across five EU countries is still evident; regional SE/O factors play a
limited role in determining differences. The common methodology shows HD data
as a relatively inexpensive, detailed alternative to registry data for medical device
policy making.
Acknowledgement/Funding: The MedtecHTA project, EU 7th Framework Pro-
gramme

P465 | BEDSIDE
Long-term clinical outcome after spinal cord stimulation for refractory
stable angina pectoris in patients with chronic pacemaker and ICD
therapy

S. Eckert, K.J. Gutleben, D. Horstkotte. Department of Cardiology, Heart
and Diabetes Center North Rhine-Westphalia, Ruhr University Bochum, Bad
Oeynhausen, Germany

Introduction: Spinal cord stimulation (SCS) is a safe treatment option in patients
with severe angina pectoris refractory to medical therapy and more often used in
patients with failed back surgery syndrome. We studied possible interactions of
procedures in patients treated with both, SCS for angina pectoris and permanent
pacemaker (PPM) treatment for bradyarrhythmias or ICD for ventricular tachycar-
dia.
Patients: Since January 2001, we performed SCS in 144 patients (pts.) (106
men, 38 women, age 65±8 years, BMI 27±8kg/m2, LV-EF 56±13). Eigtheen pts.
additionally needed PPM treatment for bradyarrhythmias (four different systems)
and eight ICD-Implantation for ventricular tachycardias (two different systems)
in addition. All pts. had severe angina pectoris (III to IV [92/56] according to
Canadian Cardiovascular Society [CCS]) despite full medication for angiographi-
cally documented end-stage coronary artery disease (CAD), which could not be
treated interventionally (mean intervention: CABG 1.3±0.8, PCI 1.4±1.3).
Methods: Possible Interactions of the SCS with PPM were tested with the high-
est tolerable output. Pts. with ICD were tested twice during induced ventricular
fibrillation in the highest sensing mode of the ICD and the highest output of SCS
under general anesthesia. In all pts. we applied bi-polar sensing.
Results: In 89% of the pts. angina pectoris could be reduced significantly, 46% of
the pts. were free from angina. Infections were not observed. There was no inter-
action between the neurostimulation and PPM treatment or ICD-therapy: follow-
up 6 to 124 months (mean 82 months). DDD pacemaker and ICD were used in
bipolar sensing mode. (Systems used for PM: n=7 Medtronic, n=5 Biotronik, n=4
Boston Scientific, n=2 St. Jude Medical; for ICD: n=5 Medtronic, n=2 St. Jude
Medical). Twelve episodes of ventricular tachycardia were detected accurately
and terminated in different patients. In one pt. ICD shock delivery required a reset
of the neural pulse generator (NPG) twice, which was uneventful.
Conclusion:
• Neurostimulation is effective for symptomatic treatment of refractory angina

pectoris in end-stage coronary artery disease.
• SCS does not interact with pacemakers provided strict bipolar right-ventricular

sensing is used.
• Particular attention should be paid in patients with simultaneous SCS and ICD

therapy because of possible interactions during shock delivery.

P466 | BEDSIDE
Failure rate of prerequisite subcutaneous-ICD vector screening in
patients with hypertrophic cardiomyopathy

N. Maurizi1, L. Oldenordkamp2, T.F. Brouwer2, K. Baldini3, I. Olivotto3,
R.E. Knops2, F. Cecchi4. 1University of Pavia, Department of Molecular
Cardiology, Pavia, Italy; 2Academic Medical Center of Amsterdam, Amsterdam,
Netherlands; 3Careggi University Hospital (AOUC), Florence, Italy; 4University of
Florence, Department of Clinical and Experimental Medicine, Florence, Italy

Background: Sudden cardiac death (SCD) can be prevented in high risk hyper-
trophic cardiomyopathy (HCM) patients by implantable cardioverter defibrillator
(ICD). Subcutaneous ICD (S-ICD) is a promising option for HCM patients. How-
ever, there are no data regarding failure of the prerequisite S-ICD vector screening
in these patients, who often show markedly abnormal electrocardiograms (ECG)
and are therefore at risk of inappropriate shocks.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



44 Implantable cardioverter defibrillators I

Purpose: To determine the failure rate of the prerequisite vector screening using
one or two acceptable vectors, stratified for high and low risk profile for SCD.
Methods: Consecutive patients from August to December 2012 and March to
November 2014 were analyzed, after obtaining informed consent. The individual
arrhythmic risk at 5 years was calculated using the ESC HCM-Risk SCD algo-
rithm. High and low-risk patients were defined respectively by a 5-year risk >6%
and <4%. ECG recordings simulating the S-ICD sensing vectors at three different
gain settings (5,10 and 20 mm/mV) were analyzed with the S-ICD screening tool
provided by the manufacturer. Successful vector screening at any of the three
gain settings in both erect and supine postures was defined in two ways: 1) as
one fitting vector (“1 vector method”) 2) as two sensing vectors fitting the template
(“2 vector method”).
Results: We evaluated 165 HCM patients (118 males, mean age 51±16 years).
Forty-one patients (24%) had a prior transvenous ICD, 5 (3%) had a history of car-
diac arrest and 22 (13%) prior myectomy. Twenty-two patients (13%) were strat-
ified as high-risk (5-year SCD 7.6±1.7%) and 110 (67%) as low risk (2.5±1.0%).
With the current 1 vector method 26 (16%) patients failed, including 14/110 (13%)
low risk and 8/22 (36%) high-risk patients. Reasons for failure were: too high
T-wave voltages in 50% of cases, too high R-wave voltages in 26% of cases
and low QRS complex voltages in the remaining 24% of cases. With the “2 lead
method”, 72 patients (43,6%) were considered not eligible for S-ICD therapy, in-
cluding 42/110 (38%) low risk group and 16/22 (73%) of the high-risk group.
Conclusions: The 1 vector screening method as recommended by the manu-
facturer for S-ICD eligibility is associated with a significant failure rate in HCM
patients, particularly in the high-risk subgroup. The use of two suitable vectors
resulted in an even higher failure rate. Further research is needed to determine
the inappropriate shock rate in HCM patients using the 1 versus 2 vector method
and how inappropriate discharges can be managed, e.g. by changing the vector
in patients with two suitable vectors.

P467 | BEDSIDE
Unsustained ventricular tachycardias occurring early after ICD
implant: prognostic significance among patients with left ventricular
dynsfunction

J. Jimenez-Candil, O. Duran, P. Perdiguero, E. Garcia-Piney, J. Hernandez,
J. Morinigo, P.L. Sanchez. University Hospital of Salamanca, Salamanca, Spain

Detection of non-sustained ventricular tachycardias (NSVT) by electrocardiogram
or Holter monitoring is observed not infrequently in unselected patients with left
ventricular dysfunction (LVD). NSVTs are a marker of poor prognosis. Since mod-
ern implantable-cardioverter defibrillators (ICD) permit the detection of arrhythmic
events, they suppose a great opportunity to determine the incidence and clinical
impact of NSVT among ICD patients with LVD. Our objective was to determine
the relationship between the incidence of NSVT occurred early (within the first
6 months after ICD implant) and prognosis in terms of survival and sustained
arrhythmic events.
Methods: A total of 416 patients (age: 65±11; LVEF: 30±8; ischemic etiology:
62%; primary prevention: 63%; functional class >1: 63%) with LVD and standard
indications for ICD without Cardiac Resynchronization Therapy were followed for
41±27 months. ICD programming was standardized. NSVT was defined as any
VT of ≥5 beats which did not met the detection criteria occurred in the first 6
months after ICD implant.
Results: 250 patients (60%) presented at least one NSVT (median=2; interquar-
tilic range=0–7). We classified the patients into three groups according to the
number of NSVT: no NSVT (n=166, group 1); 1–5 NSVT (n=130, group 2) and
>5 NSVT (n=120; group 3). As shown in the table, the incidence of cardiac mor-
tality, hospitalizations for heart failure, appropriate therapies, appropriate shocks
and inappropriate therapies increased significantly with the number of NSVT. By
multivariate analysis (Cox-regression analysis) >5 NSVT was found to be an in-
dependent predictor of cardiac mortality (OR=1.7; p=0.03), appropriate therapy
(OR=2; p<0.001), and hospitalization due to heart failure (OR=1,7; p=0.002), but
not of inappropriate therapy (OR=0.9; p=0.6).

Variable No NSVT 1–5 NSVT >5 NSVT P

Cardiac mortality, % 7,2 17.7 31.7 0.003
Hospitalization due to heart failure, % 10.6 24.4 44.7 <0.001
Appropriate therapy; % 28.3 46.9 68.3 <0.001
Inappropriate therapy, % 9.6 23.8 17.5 0.04

Conclusion: Among ICD patients with LVD, NSVT episodes objectified during the
first 6 months after implant are associated independently with a poor prognosis.
Individuals with >5 NSVT are at the highest risk.

P468 | BEDSIDE
Percutaneous mitral valve repair results in significant reduction of
ventricular arrhythmias

C. Theis, T. Konrad, H. Mollnau, S. Sonnenschein, D. Kaempfner, B. Quesada
Ocete, K. Bock, E. Himmrich, T. Muenzel, T. Rostock. University Medical Center
of Mainz, Mainz, Germany

Background: Percutaneous mitral valve repair has been implemented to elimi-
nate or reduce severe mitral regurgitation in patients not eligible for conventional

surgery. Mitral regurgitation is associated with ventricular volume overload, po-
tentially resulting in enhanced electrical vulnerability. There is a paucity of data
regarding the impact of MC therapy on the ventricular arrhythmogenic burden.
Methods and results: A total of 189 patients underwent MC implantation
at our institution. Out of this overall cohort, 50 patients (75±8 y, male=41, EF:
27±10%) had previously undergone implantation of an active cardiac rhythm
device equipped with Holter monitoring function. Ventricular tachyarrhythmia (VT)
episodes were analyzed for a duration of 20 months before and after MC therapy.
VT episodes were classified as non-sustained VTs (duration <30 seconds), VTs
with a CL >300 ms, fast VTs (CL <300 ms) and ventricular fibrillation (VF, CL
<250 ms).
A total number of 98 sustained VT episodes occurred in 18 patients during the
observation period before and after MC procedure (Table 1). The overall VT bur-
den was significantly lower after than before MC therapy (68 vs. 30, p=0.015).
Moreover, VTs >300 ms were significantly less often observed after MC therapy
(46 vs. 21, p=0.046). Only 1 patient experienced recent onset VT episodes after
MC therapy.

Table 1. Number of VT episodes before and after MitraClip® procedure

Total number of VT VT VF nsVT
sust. VTs (CL >300 ms) (CL <300 ms) (CL <250 ms)

Prior MitraClip®, n 68 46 11 11 56
After MitraClip®, n 30 21 5 4 49
p-value 0.015 0.046 0.48 0.11 0.89

Conclusions: MC therapy may result in a significant reduction of the VT burden,
particularly in ICD recipients. A decreased electrical ventricular vulnerability may
be considered as a marker of cardiac function improvement after MC therapy with
potentially positive consequences for the patients’ morbidity and mortality.

P469 | BEDSIDE
10 years in managing high defibrillation threshold

M. Strauss, K. Kouraki, R. Zahn, T. Kleemann. Heart Center, Ludwigshafen,
Ludwigshafen, Germany

Background: In ICD (implantable cardioverter defibrillator) implantation the test-
ing of the ICD system is usually performed to reveal effective detection and ter-
mination of ventricular fibrillation. With the availability of “stronger” ICDs with high
output (40 Joule), biphasic waveform and active can technology, the usefulness
of DFT (defibrillation threshold) testing is in discussion, especially in regard to the
preleminary results of the SIMPLE trial, that showed no difference in outcome of
patient with and without DFT testing during ICD implantation.
Methods: We investigated the data of 29/1225 patients (2.4%) with first ICD im-
plantation from 1/2003 until 12/2013, in whom DFT testing showed an inappropri-
ate defibrillation safety margin (<10 Joule from maximum device output).
Results: 25/31 pts (86%) were male, mean age was 55+11 years. 20/29pts (69%)
had a dilated cardiomyopathy, 8pts (28%) had a coronary artery disease, one
patient had an ARVD. The mean LVEF was 31+10%. 25pts (86%) received the
ICD for primary prophylaxis, 4 pts (14%) after having VT or VF. The procedure
after recognizing high DFT during surgery is listed in the following figure.
During a follow up of about 9 years, 7 pts died, none of the suddenly. 6 pts had
VT and/or VF episodes with successful termination by the ICD.

Conclusion: Over a period of 11 years of ICD implantation and consecutive ICD
testing, only 2.4% of patients had a safety margin <10Joules. In half of the pa-
tients, we accepted high DFT after repetitive testing, one third was successfully
tested by tilt defined test (special feature of St. Jude Medical). Only 4 pts had
further ICD lead change. During follow up, no patient died for unsuccessful ICD
shock during 9 years.
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Dose patients whose left ventricular ejection fraction is more than 35%
but with left ventricular enlargment have indications for ICD and CRTD
implantation?

S. Zhao, S. Zhang, K.P. Chen, W. Hua, J.L. Pu, Y. Dai, Z.M. Liu, M. Tang,
X.H. Fan. Fuwai Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Arrhythmia Center, Beijing, China, People’s Republic of

Background: Left ventricular ejection fraction (LVEF)≤35% is the key factor of
class I indication in ischemic heart disease (IHD) and non-ischemic dilated car-
diomyopathy (NIDCM) patients for implantable cardioverter defibrillator (ICD) and
cardiac resynchronization therapy defibrillator (CRTD) implantation in all guide-
lines. But patients whose LVEF>35% with left ventricular enlargment is still in the
margin of uncertainty.
Purpose: The aim of this study is to evaluate whether in IHD and NIDCM patients
whose LVEF>35% with left ventricular end diastolic dimension (LVEDD)>60 mm
should also be strongly recommended for ICD and CRTD implantation.
Methods: This study retrospectively analyzed clinical and ICD/CRTD device
data in 370 patients enrolled in the SUMMIT Registry study between May 2010
and April 2014. All patients have an ICD or CRTD device equipped with home
monitoring (HM) for primary or secondary prevention. Patients with hypertrophic
cardiomyopathy would be excluded. We divided them into 3 groups: group A
(n=123), 60%>LVEF>35% and LVEDD≤60mm; B (n=137), LVEF>35% and
LVEDD>60mm; and C (n=110), LVEF≤35% and LVEDD≤60 mm. The primary
endpoint was appropriate ventricular arrhythmias (VAs) treated by ICD/CRTD.
Results: During a mean follow-up period of 25.8±12 months, there were 162 pa-
tients (43.8%) experienced VAs and 109 patients (29.5%) treated by ICD shocks.
In the group A, B and C, the prevalence of VAs was 26.5%, 41.4% and 32.1%, and
the prevalence of shock was 23.9%, 42.2% and 33.9%. On Cox regression model-
ing, compared with group A, group B have a higher incidences of VAs events [haz-
ard ratios (HR) =1.699; p=0.008] and shock events (HR=2.023; p=0.005) in an
unadjusted model. There was no statistic difference between group B and group
C on VAs events (HR=1.08; p=0.678) and shock events (HR=1.027; P=0.904).
When adjusted in a multivariate [adjusted for age, gender, New York Heart As-
sociation (NYHA), comorbidities and medications] model, the significant differ-
ence still exist between group A and B on VAs events (HR=2.131; P<0.0001) and
shock events (HR=2.594; p<0.0001). There was still no statistic between group B
and group C on VAS events (HR=0.816; p=0.445) and shock events (HR=0.789;
p=0.274).
Conclusion: In IHD and NIDCM patients whose LVEF>35% with LVEDD>60 mm
should also be strongly recommended for ICD or CRTD implantation.
Acknowledgement/Funding: Biotronik
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Predictors of adequate and inadequate ICD interventions in patients
with arrhythmogenic right ventricular cardiomyopathy (ARVC)

O. Wozniak1, E.K. Biernacka1, K. Poslednik2, M. Konka1, A. Przybylski1,
L. Szumowski1, P. Hoffman1. 1National Institute of Cardiology, Warsaw, Poland;
2Medical University of Warsaw, Warsaw, Poland

Introduction: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is an in-
heritable disease characterized by fibro-fatty transformation of the cardiac mus-
cle. Patients (pts) with high risk of sudden cardiac death (SCD) should receive im-
plantable cardioverter-defibrillator (ICD), but risk assessment in ARVC is usually
problematic. A recognized method to identify pts who benefit from ICD implanta-
tion is the assessment of adequate ICD interventions.
Purpose: The aim of our study was to analyze the occurrence of adequate and
inadequate ICD interventions in pts with ARVC in order to optimize indications for
ICD implantation.
Methods: We identified 55 pts (45 males) with ARVC, who received ICD in pri-
mary (15 pts) or secondary (40 pts) prevention of SCD. Mean age of the popu-
lation at the time of ICD implantation was 41,11±13,92 years. Clinical presenta-
tion, family history, echocardiograms, electrocardiograms, 24-hour ECG record-
ings and data obtained from ICD interrogation were analyzed for all patients.
Results: Median observation time was 6,67 years (80 months; interquartile range
58–113). During this period 30 pts (55%) had adequate ICD interventions and 16
pts (29,1%) had inadequate ICD interventions. Five patients died due to heart fail-
ure, 2 pts due to non-cardiac reasons and 3 pts underwent heart transplantation.
None of the patients died suddenly because of arrhythmia. Median time from ICD
implantation to first adequate intervention was 13,5 months (interquartile range
5–36).
Patients with adequate ICD interventions, in comparison to those without, were
younger at the time of first diagnosis (36,5±12,33 vs. 45,68±14,69 years;
p=0,0148), younger at the time of ICD implantation (36,57±12,24 vs. 46,56±14,07
years; p=0,0068), had significantly longer follow-up (median time 100 vs. 73
months; p=0,0211; interquartile ranges 65–141 and 42–87, respectively) and
more often had a history of catheter ablation prior to ICD implantation (73,3%
vs. 36%; p=0,0054).
Inadequate interventions were more frequent in pts with left ventricle involvement
(p=0,0144), longer follow-up (p=0,0036) and history of syncope (p=0,0406) or
ventricular fibrillation/flutter (p=0,0148) prior to ICD implantation.

Conclusions: Young age, long follow-up and history of catheter ablation are pre-
dictors of life-threatening arrhythmias in patients with ARVC and should be taken
into consideration before ICD implantation. Patients with left ventricle involve-
ment, long follow-up and history of syncope or ventricular fibrillation/flutter are
at risk of inadequate interventions of ICD.
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Implantable cardioverter defibrillator in patients with Brugada
syndrome

J. Hernandez Ojeda, E. Arbelo, A. Gomez Juanatey, R. Borras, M. Matas,
J.M. Tolosana, L. Mont, J. Brugada. Hospital Clinic, Thorax Institute, Cardiology
Department, Barcelona, Spain

Introduction: Indications for implantable cardioverter defibrillator (ICD) in pa-
tients with Brugada Syndrome (BS) is controversial. We investigated the long-
term outcome after ICD implantation in patients with BS in a large cohort of pa-
tients.
Methods: Of a total of 332 patients with BS in follow-up (51±15 years; 76% male),
96 patients (29%) were treated with ICDs. All ICDs were programmed with only
one zone of ventricular fibrillation (VF) at 200 bpm. We analyzed the long-term
incidence of shocks and complications.
Results: 10 patients (10.4%) had ICD implantation as secondary prevention due
to aborted sudden cardiac death (ASCD). Indications for primary prevention were:
inducible ventricular tachycardia (VT) or VF in electrophysiological study (EPS)
(51 patients [53.1%]), recurrent syncope (25 patients [26.1%]), type 1 ECG with
family history of sudden death (5 patients [5.2%]), prolonged HV in EPS (3 pa-
tients [3.1%]), asymptomatic type 1 ECG (2 patients [2.1%]). After a follow-up
of 105±57 months, 93 patients (96.9%) continued alive (3 deaths: 1 due to ar-
rhythmic storm and 2 due to cancer). 19 patients (19.8%) experienced a total of
26 shocks (17 appropriate [17.7%] and 9 inappropriate [9.4%]) (Table). 11 pa-
tients (11.5%) had complications during follow-up: 5 (5.2%) lead dysfunction, 1
(1%) device migration, 4 (4.2%) infection and 1 (1%) cardiac tamponade during
implantation.

Conclusions: ICD therapy is useful in high risk patients with BS. However, ICD
implantation is accompanied by considerable morbidity, including inappropriate
shocks and procedure-related complications. ICD programming with only one
zone of VF at 200 bpm is helpful to prevent inappropriate shocks.
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ICD implantation in adults with congenital heart disease is associated
with high rates of both appropriate and inappropriate shocks:
a systematic review and meta-analysis

J.T. Vehmeijer1, T.F. Brouwer1, J. Limpens2, R.E. Knops1, B.J. Bouma1,
B.J.M. Mulder1, J.R. De Groot1. 1Academic Medical Center of Amsterdam,
Cardiology department, Amsterdam, Netherlands; 2Academic Medical Center of
Amsterdam, Clinical library, Amsterdam, Netherlands

Background: Sudden cardiac death is a major cause of mortality in adults with
congenital heart disease (ACHD). Despite extensive guidelines on implantable
cardioverter-defibrillator (ICD) implantation in acquired heart disease, indications
for ICD in ACHD remain unclear. We aim to assess indications and outcome of
ICD implantation in ACHD in the current literature.
Methods: We performed a comprehensive search in EMBASE, MEDLINE, the
non-MEDLINE subset of PubMed and Google Scholar to identify all studies on
ICD implantation in ACHD. Study selection and data extraction was performed
by two reviewers independently. Studies without exclusive data, case reports and
reviews were excluded. Cardiac arrest or sustained ventricular tachycardia (VT)
defined secondary prevention, the absence of which defined primary prevention.
Random effects models were used for main outcome data.
Results: Of 1356 articles, 23 studies were selected that included 2157 patients,
with a mean follow up of 3.6±0.9 years. Mean age at implantation was 36.5±5.6
and 67% was male. Main diagnoses were tetralogy of Fallot in 51%, transposition
of the great arteries (TGA) in 21% and congenitally corrected TGA in 5%.
ICDs were implanted for primary prevention in 52% (95% CI 42.5–61.9). Specified
primary prevention indications were mentioned in 16 studies (n=430, 239 with
primary prevention). Indications were multifactorial, including non-sustained VT in
32%, impaired systemic ventricular function in 26%, inducible VT in 25%, syncope

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



46 Implantable cardioverter defibrillators II

in 22%, palpitations in 19% and prolonged QRS in 13%. Specified secondary
prevention indications were unifactorial with cardiac arrest in 39% and sustained
VT in 61% of patients.
Overall, 24.7% (95% CI 18.8–31.8) received one or more appropriate discharges,
5.9% (95% CI 4.4–7.4) annually, 22.4% (95% CI 16.7–29.4) in primary prevention
and 35.3% (95% CI 26.6–45.2) in secondary prevention. Inappropriate shocks
occurred in 24.9% (95% CI 19.7–30.9) and complications in 25.6% (95% CI 18.9–
33.6) of patients.
Conclusions: Indications for ICD implantation for primary prevention in ACHD
patients are often multifactorial. Reported rates of appropriate discharges in both
primary and secondary prevention are higher than in acquired heart disease.
Thus, ICD implantation for primary prevention in ACHD using a multifactorial in-
dication assessment appears appropriate. However, considering the high rates of
inappropriate shocks and complications, it remains essential to come to a deci-
sion per individual patient while prospective data and guidelines specific for ACHD
are unavailable.
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Primary and secondary prophylactic implantable cardioverter
defibrillator implantation in patients with a diagnosis of cancer -
Insight from a nationwide Danish registry

A.C. Huth Ruwald1, M. Vinther1, G.H. Gislason1, J.B. Johansen2, J.C. Nielsen3,
H.H. Petersen4, O.D. Joergensen2, S. Riahi5, C. Jons4. 1Copenhagen University
Hospital Gentofte, Department of Cardiology P, Gentofte, Denmark; 2Odense
University Hospital, Department of Cardiology, Odense, Denmark; 3Aarhus
University Hospital, Department of Cardiology, Aarhus, Denmark; 4Rigshospitalet
- Copenhagen University Hospital, Department of Cardiology, Copenhagen,
Denmark; 5Aalborg University Hospital, Department of Cardiology, Aalborg,
Denmark

Introduction: We aimed to investigate cancer types and the influence of can-
cer on short- and long-term prognosis in a nationwide cohort of real-time pri-
mary and secondary prophylactic implantable cardioverter defibrillator (PP-ICD
and SP-ICD) patients.
Methods: From the Danish ICD Register, we identified all first time PP-ICD
(N=3019) and SP-ICD (N=2877) implantations from 2007–2012. We identified
patients with cancer at implant using nationwide Danish registries. Through Cox
regression analyses, we assessed the risk of death, heart failure hospitalizations
(HF), and appropriate ICD therapy in patients with cancer, compared to those
without cancer.
Results: Of 5896 patients who received an ICD in Denmark, 312 (5%) had a di-
agnosis of cancer (154 PP-ICD and 158 SP-ICD). Prevalence of cancer at implant
increased during the study period (p for trend<0.01). The most common cancer
in both PP-ICD and SP-ICD patients were prostate (29% vs. 27%), skin (23% vs.
16%), hematological (17% vs. 14%) and cancer of the digestive tract (12% vs.
15%).
Cancer was associated with increased risk of death in SP-ICD (HR=2.21,
p<0.001), but not in PP-ICD patients (HR=1.11, p=0.62) (p-interaction=0.01) (Fig-
ure). The same was true for 1-year mortality (SP-ICD: HR=2.38, p<0.001; PP-
ICD: HR=1.16, p=0.64, p-interaction=0.08). Cancer was not associate with in-
creased risk of HF events (HR=1.17, p=0.19) or appropriate therapy (HR=1.11,
p=0.41), irrespective of implant indication (p-interaction>0.05).

Probability of death with/without cancer

Conclusion: In Denmark, only 5% of ICD patients had cancer at the time of
implant. Cancer was associated with increased risk of death in SP-ICD patients,
but not in PP-ICD patients. No difference in the risk of HF events or appropriate
ICD therapy was evident between patients with and without cancer.
Acknowledgement/Funding: The Danish counsil for independent research
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R-wave amplitude during follow-up of implantable cardioverter
defibrillators to predict under-sensing upon spontaneous ventricular
fibrillation

J.M. Lillo-Castellano1, M. Marina-Breysse1, J.B. Martinez-Ferrer2, J. Alzueta3,
L. Perez-Alvarez4, A. Alberola5, I. Fernandez Lozano6, A. Rodriguez7,
R. Porro8, D. Filgueiras-Rama1 on behalf of UMBRELLA. 1National Centre for
Cardiovascular Research (CNIC), Atherothrombosis, Imaging and Epidemiology,
Madrid, Spain; 2University Hospital of Araba, Cardiology, Vitoria, Spain;
3University Hospital Virgen de la Victoria, Cardiology, Malaga, Spain; 4University
Hospital A Coruna, Cardiology, Corunna, Spain; 5Hospital Clínico Univeristario
Virgen de la Arrixaca, Cardiology, Murcia, Spain; 6University Hospital Puerta
de Hierro Majadahonda, Cardiology, Madrid, Spain; 7University Hospital of the
Canaries, Cardiology, Santa Cruz de Tenerife, Spain; 8Hospital San Pedro de
Alcantara, Cardiology, Caceres, Spain

Background: Sufficient electrogram (EGM) amplitude during ventricular fibrilla-
tion (VF) is crucial to avoid under-sensing during spontaneous VF. However, the
relationship between R-wave amplitude during normal ventricular rhythm (NVR)
and its deviation during VF has not been elucidated. Current guidelines rec-
ommend R-wave values >7 mV during implantation, even though safe R-wave
threshold values during follow-up have not been established, which may lead to
unnecessary lead replacement.
Purpose: To analyze R-wave voltage in NVR and its behavior and infra-detection
rate during spontaneous VF episodes, and to further define safety amplitude
thresholds during follow-up. We also aimed to study clinical variables that may
indicate higher under-sensing risk.
Methods: Observational multicenter registry (Umbrella) of patients with an im-
plantable cardioverter defibrillator (ICD) at 48 centers in Spain. R-wave amplitude
and ICD events were prospectively registered by remote monitoring. The registry
included 2,507 patients from August 2011 to September 2014, with a mean follow-
up of 2.7±2.6 years. An expert committee classified 11,780 ICD events using
stored two-channel ventricular EGMs, which yielded 303 VF episodes. Eighty-
three patients and 229 episodes were eligible for R-wave comparisons during
NVR and upon VF. We used custom made software to filter and rectify stored tip-
ring EGMs from right ventricular bipolar leads, while matching ICD performance
(sensitivity threshold = 0.3 mV). Three experts blinded to NVR R-wave amplitude
reviewed all VF episodes to manually identify under-sensed individual EGMs, out-
side the 120 ms blanking period. Statistical analysis was performed to identify
clinical variables that may correlate with higher risk of under-sensing VF.
Results: A total of 14,330 EGMs out of 229 VF episodes showed that 78% of indi-
vidual EGMs had lower amplitude than the corresponding NVR R-wave amplitude
within 1-year. The ICD under-sensed 719 individual EGMs (5%), although only 18
under-sensed EGMs (0.13%) were below 0.3 mV. Considering a VF cutoff rate of
250 ms, the mean under-sensing rate for all episodes was 4.08% (interquartile
range 25–75%=0.0–6.3%). Interestingly, 23 VF episodes with NVR R-wave am-
plitude >2 and ≤7 mV did not show significantly higher under-sensing rates than
VF episodes with NVR R-wave amplitude >7 mV (p=0.95). Multivariate analy-
sis did not show significant correlation between any of the clinical variables and
under-sensing risk.
Conclusion: NVR R-wave amplitudes between 2 and 7 mV seem to be as safe
as higher amplitude values to avoid under-sensing upon VF.

P476 | BEDSIDE
Relationship between beta-blocker therapy and fast VT-related
syncopes among ICD patients with left ventricular dysfunction.
Results from a multicenter study

J. Jimenez-Candil1, I. Anguera2, J. Fernandez-Portales3, J. Hernandez1,
J. Morinigo1, P. Dallaglio2, A. Martin1, P.L. Sanchez1. 1University Hospital of
Salamanca, Salamanca, Spain; 2IDIBELL, Bellvitge University Hospital, Heart
Diseases Institute, L’Hospitalet de Llobregat, Barcelona, Spain; 3Hospital San
Pedro de Alcantara, Caceres, Spain

In experimental models of fast ventricular tachycardias (FVT), it has been demon-
strated that normalization of arterial pressure is related to a decreasing activity
of peripheral sympathetic nerve activity (SNA). We hypothesized that the chronic
beta-blocker treatment (BB-T) could improve the clinical tolerance of FVT by at-
tenuating both the vasodilator effect of beta-SNA on peripheral arteries and the
baroreflex responses.
Objective: To determine the relationship between BB-T and the incidence of syn-
cope in FVT (Cycle Length [CL]: 250–320 ms) occurring in ICD patients with left
ventricular dysfunction (LVD): LVEF <50%.
Methods: In this multicenter study, 226 consecutive ICD patients with LVD (LVEF:
31±10%) were followed. FVT programming was standardized, including a single
ATP burst as initial therapy. Patients were seen every 3–6 months. Symptoms
were correlated with ICD-stored episode data of spontaneous FVT. The BB-T
was determined at each FVT presentation.
Results: We analyzed 289 FVT (CL: 291±21 ms; 77% under BB-T; median of the
duration: 8 s) occurring consecutively in 52 ICD patients. The incidence of FVT-
related syncope was 22 (7.6%). Although the duration of non-syncopal episodes
was lower (11±7 vs. 23±9 s; p<0.001), we found a relevant overlapping in the
duration of syncopal (range: 8–45) vs. non-syncopal FVT (6–56). BB-T was asso-
ciated with a lower heart rate preceding FVT (85±22 vs. 94±23 bpm; p=0.009), a
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higher ATP effectiveness (86% vs. 57%; p<0.001), a lower duration of episodes
(11±6 vs. 16±10 s; p<0.001) and a lower incidence of FVT-related syncope (4.5
vs. 18%; p<0.001).
After adjusting for other variables (LVEF, etiology, indication, functional class,
medical treatments, duration and FVT CL), a duration >8 s (OR=21; p=0.003)
and the BB-T (OR=0.3; p=0.012) were found as independent predictors of FVT-
related syncope. Classifying the events into two groups according to the median
of duration (≤8 s vs. >8s), the BB-T reduced the incidence of syncope only in
FVTs of >8 s: 9.5% vs. 27% (p=0.008). The adjusted rate of FVT-related syncope
was lower in patients under BB-T, mean (95% CI): 4% (0–10) vs. 18% (4–31);
p=0.003 (Generalized Estimated Equations Method).
Conclusions: Among ICD patients with LVD, BB-T is associated with a reduction
of FVT-related syncopes.
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Assessment of implantable cardioverter defibrillator leads with
evidence of conductor externalisation: an observational study

N. McKeag1, E.C. Hodkinson1, R.L. Noad1, V.N. Kodoth1, K. Ashfield1,
C.M. Wilson1, D.J. McEneaney2, M.J.D. Roberts1. 1Belfast Health and Social
Care Trust, Belfast, United Kingdom; 2Southern Health and Social Care Trust,
Craigavon, United Kingdom

Introduction: Insulation defects resulting in conductor externalization have been
reported in the Riata family of implantable cardioverter defibrillator (ICD) leads.
The natural history and optimal management of patients with conductor external-
isation is not clear.
Purpose: The aim of this study was to determine if conductor externalization is
associated with electrical abnormalities of the lead.
Methods: All patients with a Riata ICD lead implanted at our institution are invited
to attend for fluoroscopic screening and electrical assessment of the lead at yearly
intervals. This programme began in 2010. All patients with evidence of conductor
externalisation on fluoroscopic screening between 2010 and 2014 were identified.
Further information on electrical or other abnormalities was obtained using our
cardiac implantable electronic device database.
Results: Two hundred and two patients attended for initial screening in 2010 and
47 had evidence of conductor externalisation on fluoroscopic screening between
2010 and 2014. With respect to these 47 patients, mean age at implant was 59.2
years and 21.3% were female. The underlying diagnosis was ischaemic heart
disease in 51.0%. Mean time from implant to initial screening was 4.7 years. Four
(8.5%), 28 (59.6%), and 15 (31.9%) patients had single chamber, dual chamber
and biventricular devices respectively. Thirty-six (76.6%) and 11 (23.4%) patients
had a single-coil and dual-coil lead respectively Lead size was 7 French in 14
(29.8%) patients and 8 French in the remainder. From the date of initial screening
in 2010 until the end of 2014, 5 patients (10.6%) developed an electrical ab-
normality of the lead: non-physiological high-rate sensing in 5 patients and an in-
creased pacing impedance and threshold in 1 patient. Non-physiological high-rate
sensing was associated with an inappropriate shock in 2 of these patients. The
median time between lead implant and identification of an electrical abnormality
was 2041.5 days. Lead extraction was performed in 14 (29.8%) patients (the indi-
cation was an electrical abnormality of the lead in 6 patients and patient/physician
preference in the remainder). Two patients died and 1 patient developed a throm-
bus associated with the lead during follow-up.
Conclusion: During 4 years of follow-up, 10.6% of patients with a Riata ICD lead
and evidence of conductor externalisation developed an electrical abnormality of
the lead.
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Dual versus single-coil implantable defibrillation leads. Current
practice and rationale

I. Roy1, N. Basterra1, J. Martinez1, L. Perez2, J.B. Martinez3, X. Vinolas4,
J. Fernandez5, R. Villuendas6, J. Alzueta7, A. Rodriguez8. 1Complejo
Hospitalario de Navarra, Área Clínica del Corazón, Pamplona, Spain; 2University
Hospital Complex A Coruña, Cardiology, A Coruña, Spain; 3University Hospital
of Araba, Cardiology, Vitoria, Spain; 4Hospital de la Santa Creu i Sant
Pau, Cardiology, Barcelona, Spain; 5Hospital Universitario Infanta Cristina,
Cardiology, Badajoz, Spain; 6Germans Trias i Pujol Hospital, Cardiology,
Badalona (Barcelona), Spain; 7University Hospital Virgen de la Victoria,
Cardiology, Malaga, Spain; 8University Hospital of the Canaries, Cardiology,
Santa Cruz de Tenerife, Spain

Background and purpose: Dual-coil implantable defibrillator lead has been
the most common lead system used in clinical practice. This is supported by
sparse data suggesting improved defibrillation efficacy. However dual-coil leads
might increase the interventional risk in case lead extraction is required. There
is little data about the rate of single-coil lead implantation and the reasons for its
underuse. The aim of our study was to analyze the current practice in Spain and
to identify groups of patients in which single-coil is preferred.
Methods: We analyzed data from the UMBRELLA trial, a multicenter prospec-
tive observational study sponsored by Medtronic. The study includes 2357 pa-
tients with implantable cardioverter-defibrillator that were followed up by the Care-
Link remote monitoring system between September of 2005 and March of 2014.
We analyzed the single versus dual-coil implantation rate and compared them

with published data. We also analyzed baseline clinical characteristics of pa-
tients, defibrillation threshold (DFTs), first defibrillation efficacy in 7603 ventricular
episodes and all-cause mortality in both groups single and dual-coil lead system.
Results: Only 3.9% of the patients had single-coil lead. This data is lower than
the reported in other studies (9% MADIT-CRT; 30.4% SCD-HeFT). Most base-
line characteristics were similar in both groups (gender, renal function, diabetes,
hypertension, smoking, hyperlipidemia, previous heart failure, previous myocar-
dial infarction, type of heart disease, left ventricular ejection fraction, basal heart
rhythm, indication for the defibrillator and implantation date). Nevertheless the
average age was lower in single-coil lead group (56±3.7 vs 61.5±0.5 years,
p<0.001). DFTs measured in 21.8% of patients with dual-coil and in 19.6% with
single-coil, was higher in single-coil lead (23.7±3 J vs 17.9±0.5 J, p<0.001). We
analyzed 7603 ventricular episodes: 14.1% of patients with dual-coil and 13%
with single-coil received a shock. No differences were found in the efficacy of the
first shock among dual vs single-coil (89.9% vs 91.9%; P 0.37). Overall mortality
was similar in both groups (4.3% vs 5.4% for dual vs single-coil; HR 1.16, 95% CI
0.36–3.67, p 0.8) during the average follow up of 915±131 days.
Conclusions: Dual-coil system leads are the most implanted leads in Spain.
Single-coil leads are implanted more frequently in younger patients. The lower
DFTs in dual-coil was not associated with first defibrillation efficacy and overall
mortality during follow-up. No reasons have been found to support the high pref-
erence for dual-coil lead system.
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Longevity of implantable cardioverter defibrillators: a comparison
among manufactures and over time

B.A. Schaer1, S. Von Gunten1, M. Kuehne1, C. Sticherling1, S. Osswald1,
T. Szili-Torok2, S. Yap2, D.A.M.J. Theuns2. 1University Hospital Basel,
Department of Cardiology, Basel, Switzerland; 2Erasmus Medical Center,
Department of Cardiology, Rotterdam, Netherlands

Introduction: Longevity of ICDs is crucial for patients and health care systems,
as replacements impact on infections and cost-effectiveness. Current data are
scarce and limited by low numbers of ICDs at risk, low replacement rates and
inhomogeneous distributions among manufacturers.
Methods: The study population consists of all patients in whom an ICD was im-
planted in 2 large teaching hospitals. All ICD manufacturers operating in the 2
countries and all inserted ICDs were included. ICD replacements due to nor-
mal battery depletion were considered events, other replacements censored.
Longevity was assessed depending on different manufactures, pacing modes,
and implants before/after 2006.
Results: We analysed data from 3’436 patients, age 59±14 years, in whom
4’881 ICDs (44.2% VVI, 27.4% DDD, 26.3% CRT, and 2.0% subcutaneous ICDs)
were implanted. The percentage of ICDs used from manufacturers in chronolog-
ical order is: St Jude Medical 31.5%, Biotronik 25.0%, Boston Scientific 19.4%,
Medtronic 18.4%, Sorin ELA 3.2%, Cameron Health 2.0%, Intermedics 0.4%.
Replacement for battery depletion (27.4%) was performed for 1’339 ICDs. 822
(23.9%) patients died.
Cumulative patient survival at 4 and 5 years was 83.3% and 80.1%, thus better
than ICD longevity (85.1% at 4 and 69.8% at 5 years). VVI-ICDs performed bet-
ter than DDD-ICDS and these better than CRT-ICDS (p value <0.05, see figure).
General longevity was best for Medtronic (p value <0.05), for Medtronic and St
Jude Medical (p value <0.001) in VVI-ICDs, for Medtronic in DDD-ICDs (p value
<0.001), and for Biotronik in CRT-ICDs (p value 0.02). In temporal trend, all man-
ufactures improved longevity.

Figure 1

Conclusion: Overall ICD longevity is satisfactory, but significant differences exist
between manufacturers. Results might impact on device selection.
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P480 | BEDSIDE
Isolated late RV activation revealed by magnetocardiography predicts
future lethal ventricular arrhythmic events in patients with
arrhythmogenic right ventricular cardiomyopathy

Y. Kimura1, H. Takaki2, K. Miyamoto1, H. Okamura1, T. Noda1, T. Aiba1,
S. Kamakura1, S. Yasuda1, K. Kusano1, M. Sugimachi2. 1National Cerebral and
Cardiovascular Center Hospital, Department of Cardiovascular Medicine, Suita,
Osaka, Japan; 2National Cerebral and Cardiovascular Center Research Institute,
Dept of Cardiovascular Dynamics, Suita, Osaka, Japan

Background: Risk stratification of ventricular tachyarrhythmias remains challeng-
ing in arrhythmogenic right ventricular cardiomyopathy (ARVC). We examined the
hypothesis that in ARVC including those presenting RBBB, magnetocardiographic
(MCG) analysis can non-invasively delineate isolated late activation (ILA) of the
RV, which would predict future arrhythmic events.
Methods: Multi-channel (64Ch, 1kHz) MCG analysis was performed in 40 pa-
tients with ARVC. We defined ILA to be present when obviously discrete activa-
tions re-emerged in RV area after the decay of main RV activation (%magnitude
>5%).
Results: ILA was found in 24 (60%). In those patients, we estimated the degree
of the conduction delay by measuring the time interval from the maximum RV cur-
rent arrows to the maximum ILA. According to its median (49.5 ms, 11–170 ms),
40 patients were divided into two groups: Group-A was 12 patients manifesting
ILA (≥50 ms) and Group-B was other 28 patients (12 with ILA <50 ms and 16
without ILA). Age, QRS duration, SAECG late potentials, RVEF, LVEF and other
parameters were comparable between the groups. During the mean follow-up of
42±26 months, major arrhythmic events (mAEs, 1 SCD, 3 sVT and 4 appropriate
ICD discharge) were more frequently found in Group-A (6/12) than in Group-B
(2/28, Log-rank p=0.004). Univariate analysis revealed ILA as the only indepen-
dent predictor of mAEs (HR=7.63, 95% CI = 1.72–52.6, p=0.007). In a subgroup
analysis of 15 patients presenting RBBB (≥110 ms) in whom SAECG was not
evaluated, survival free from mAEs was significant lower in Group-A (4/7 vs. 0/8,
Log-rank p=0.04).

Representative current arrow maps

Conclusion: Magnetocardiographic analysis may have a potential to identify
ARVC patients, including RBBB, at high risk for future lethal ventricular arrhyth-
mias.

P481 | BEDSIDE
Left and biventricular pacing correct right ventricular pacing induced
reduction in coronary flow

D. Sharif1, N. Samniah1, A. Yehia2, Y. Sharif2, U. Rosenschein1. 1Bnai Zion
Medical Center, Haifa, Israel; 2Technion, Haifa, Israel

Patients with right ventricular (RV) pacing may develop left ventricular (LV) sys-
tolic dysfunction conventionally attributed to altered electrical activation of the my-
ocardium. Pacing of LV usually corrects LV dysfunction resulting from RV pacing.
Most of the patients with RV pacing are elderly and frequently suffer from coro-
nary artery disease.
Aim: Compare RV and LV pacing effects on coronary artery flow.
Methods: Twenty five patients with heart failure, reduced LV systolic function,
wide QRS and left bundle branch block reduced who were treated with cardiac
resynchronization pacing therapy (CRT) were studied. All had complete transtho-
racic Doppler echocardiographic studies. All patients had Doppler sampling of
blood velocities in the left anterior descending coronary artery (LAD) during spon-
taneous rhythm, RV pacing, LV pacing, simultaneous biventricular (BV) pacing,
and BV pacing with 30msec delay.
Results: LAD diastolic blood velocity was higher, 40.4±12.56, during sponta-
neous rhythm compared to RV pacing, 37.8±12.56, p=0.0031. LV compared
to RV pacing was associated with higher LAD diastolic velocities (43.7±13.72
vs 37.8±13.71cm/sec, p<0.0001), and time velocity integrals (15.47±5.35 vs
12.78±4.94cm, p<0.0001). Compared to RV pacing, BV pacing with and
without delay increased significantly LAD diastolic velocity (41.83±12.18 and
46.0±15.98cm/sec respectively, p<0.0008) and time velocity integral (14.34±3.67
and 15.9±6.32, p<0.03).
Conclusions: Both LV and BV pacing correct the reduction in coronary artery

flow associated with RV pacing and spontaneous left bundle branch. Possibly,
reduction in coronary artery flow during RV pacing may contribute to LV systolic
dysfunction.

P482 | BEDSIDE
Predictive value of ECG in arrhythmogenic right ventricular
cardiomyopathy

K. Dubowski1, K. Fejfer2, O. Wozniak3, M. Konka3, E.K. Biernacka3. 1Medical
University of Warsaw, Warsaw, Poland; 2Miedzyleski Hospital, Warsaw, Poland;
3Institute of Cardiology, Warsaw, Poland

Introduction: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is an in-
heritable disease characterized by partial transformation of right ventricle my-
ocardium into fibroadipose tissue and electric instability of the heart that leads
to life-threatening arrhythmias. ECG abnormalities belong to diagnostic criteria of
ARVC, but their predictive value is still unclear.
Purpose: The purpose of the study was to analyze a predictive value of ECG
abnormalities as a risk factor of life-threatening arrhythmias.
Methods: Electrocardiograms of 128 patients (pts) with ARVC were evaluated.
We analyzed presence and morphology of epsilon wave (spike or wiggle form), S
wave curve, right bundle branch block and repolarization abnormalities.
Basing on echocardiography and MRI we divided patients into two groups:
severely damaged (n=73) and minor or non-damaged right ventricle (n=55). Local
(n=52) and global (n=35) contractility abnormalities and local RV dilations (RVOT,
RVIT, apical) were analyzed.
Sixty patients were diagnosed with life-threatening cardiac arrhythmias defined
as syncope, ventricular tachycardia, adequate ICD intervention or sudden car-
diac death. The coincidence between ECG abnormalities and occurrence of life-
threatening arrhythmias as well as the severity and character of right ventricle
failure were analyzed.
Results: We found ECG abnormalities in 107 pts (83,59%). QRS abnormalities
were found in 63 pts: epsilon wave in 33 pts (wiggle wave 17, spike wave 16),
S wave curve in 21 pts and right bundle branch block in 9 pts. Repolarization
abnormalities were present in 44 patients.
No correlation was found between any particular ECG pattern and the occur-
rence of life-threatening arrhythmias or the severity of right ventricle damage, but
for patients with QRS abnormalities (n=63) there was statistically significant cor-
relation between severe RV damage and life-threatening arrhythmias (P=0,0007;
PPV 65,91%, NPV 84,21%).
Severe RV damage was associated with QRS widening >120 ms (P<0,001) and
other ECG abnormalities (we found them in 69 of 73 pts; P=0,0008). Analysis
of local RV changes showed that only apical dilation (n=81) was related to ECG
abnormalities (P=0,0087).
Conclusions: ECG abnormalities in ARVC are associated with right ventricle
damage. Concomitance of RV damage and QRS abnormalities is a risk factor of
life-threatening arrhythmias.

P483 | BEDSIDE
Is right ventricular outflow tract pacing superior to right ventricular
apex pacing?: long-term echocardiographic follow-up results

X. Gong, X.H. Shu, Y.G. Su, Y.X. Liang, S.W. Chen, N.W. Zhou, S.W. Liu,
J.B. Ge. Zhongshan Hospital of Fudan University, Shanghai, China, People’s
Republic of

Objective: Our study was a prospective, double-blinded, randomized, single-
centre clinical trial which compared right ventricular outflow tract (RVOT) pacing
with right ventricular apical (RVA) pacing in terms of left and right ventricular func-
tion, synchrony, cardiac remodeling, and valve regurgitation.
Methods: Ninety-six patients with completed or high-degree AV block were ran-
domized to receive RVOT (group A, n=48) or RVA (group B, n=48) pacing. The
follow-up were performed every 6 months in the first year, then every 1–2 years
till the next implantation or for 8 years if the pacemaker was in normal condi-
tion. Eighty-one patients had extended follow-up, with a mean duration of 6.8±1.6
years (2.1–8.2 years). 2D, color doppler Tissue Doppler Imaging (TDI), and real-
time three-dimensional echocardiography (RT3DE) were performed to evaluate
left and right ventricular function, left and right ventricular synchrony, cardiac re-
modeling, and the degree of valve regurgitation.
Results: LV end-diastolic volume (LVEDV), LV end-systolic volume (LVESV) in
Group B is larger than those of group A (86.08±19.38 vs 76.22±19.61, 30.48±9.05
vs 24.73±7.85, both P<0.05). Group B is more asynchronic than Group A (Ts-
12SD: 38.23±16.47 vs 30.48±13.36, P<0.05). There were no statistical differ-
ences of LVEF between the two groups. However, the mean myocardial systolic
(Sm) and global longitudinal strain (GLS) of Group B is significantly lower than
those of group A (3.61±1.12 VS 4.13±0.98, −17.71±2.02 vs −18.39±2.24, both
P<0.05). Tricuspid regurgitation (TR) in both group A and group B was increased
than preoperation, and TR in group A was increased more significantly com-
pared with group B (1.61±0.94 vs 1.14±0.85, P<0.05). Left atria diameter (LAD),
mitral regurgitation (MR) and pulmonary artery systolic pressure (PASP) of the
two groups was increased significantly, tricuspid annular plane systolic excursion
(TAPSE) was reduced obviously, but there were no statistical differences between
the two groups.
Conclusions: Left ventricular adverse remodeling and deterioration of systolic
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function was continuously found at long-term follow-up in patients with RVA pac-
ing; this deterioration was delayed or prevented by the use of RVOT pacing. How-
ever, LAD, MR,TR and PASP were increased in both groups, and RVOT pacing did
not show any beneficial effect on these parameters. Although LVEF in RVA group
was obviously decreased, but it was still in the normal range, which suggested
that long-term RVA pacing is safe in patients without structural heart disease. Sm
and GLS were sensitive in detection systolic dysfunction.

P484 | BEDSIDE
The poor increase of inferior P-wave amplitude during treadmill
exercise predicts sick sinus syndrome

J.K. Park, H.C. Lee, T.H. Kim, J.B. Park, J.S. Uhm, H.N. Pak, M.H. Lee,
B.Y. Joung. Severance Hospital, Cardiology, Seoul, Korea, Republic of

Background: There is still no non-invasive study to assess the degree of sinoa-
trial node dysfunction.
Purpose: We hypothesized that the poor increase of inferior P-wave amplitude
during sympathetic stimulation including isoproterenol infusion and treadmill ex-
ercise might predict sick sinus syndrome (SSS).
Methods: The changes of inferior P-wave amplitudes and earliest atrial activa-
tion site (EAS) during isoproterenol infusion were evaluated in consecutive 121
patients with atrial fibrillation (AF) by 3D mapping (21 patients with SSS). In ad-
ditional patients, the changes of inferior P-wave amplitudes during treadmill test
were compared between SSS patients (n=20) and age-and- sex matched controls
(n=20).
Results: Distances from the superior vena cava (SVC) to the early activation site
(EAS) of the RA were negatively correlated with P-wave amplitudes in leads II
(r=−0.37, p<0.001), III (r=−0.41, p<0.001) and aVF (r=−0.43, p<0.001). During
isoproterenol infusion, significant increases of P-wave amplitudes in leads II, III,
and aVF were observed in AF patients without SSS (all p<0.001), but not in
those with SSS. While the CSNRT of >550 ms showed a sensitivity of 50% and
specificity of 86.2% for diagnosing SSS, poor increases of inferior P-waves (<0.15
mV) during isoproterenol infusion showed an improved sensitivity of 81.0% and
specificity of 73%. During treadmill test, the poor increased of inferior P-wave
amplitude (<0.15 mV) showed sensitivity of 75.0% and specificity of 95% for the
diagnosis of SSS.
Conclusions: The significant increases in inferior P-wave amplitudes during iso-
proterenol infusion and treadmill exercise were impaired in patients with SSS. The
poor increase of P-wave amplitude in inferior leads during sympathetic stimulation
might be a valuable tool to diagnose SSS.

P485 | BEDSIDE
Mental stress unmasked new phenotype of sudden cardiac death
related to adrenalin dependent prolongation of the QT interval

J.B. Gourraud1, A. Thollet1, J. Barc2, S. Le Scouarnec2, S. Bezieau1,
J.J. Schott2, R. Redon2, H. Le Marec1, F. Kyndt1, V. Probst1. 1University
Hospital of Nantes, Nantes, France; 2Research unit of l’Institut du thorax,
INSERM U1087, Nantes, France

Introduction: Congenital long QT syndrome (LQTS) is a hereditary disease char-
acterized by prolonged QTc and a risk of sudden cardiac death (SCD).
Methods: We have screened relatives of 4 families in whom (aborted) SCD are
reported. A complete clinical investigation was performed in relatives with the re-
alization of 12-lead ECG, adrenaline provocation test, exercise test and mental
stress (MS) test. MS was obtained by asking to the patient to perform rapid men-
tal calculation. Patients were considered as affected by LQTS in case of QTc
>480ms at rest or during the tests. A genetic screening was performed using the
HaloPlex™ capturing system followed by next generation sequencing. Coding re-
gions of genes previously associated with cardiac diseases have been explored
(n=56).
Results: We screened 62 relatives in 4 families of 8, 12, 17 and 25 members
respectively. Interestingly at rest, only one individual shows a QTc prolongation
while others present normal repolarization duration. Mean heart rate was 70±13
bpm and QTc was 415±29 ms. A MS was performed in 49 family members. During
the test, heart rate increased from 71±13 bpm to 94±17 bpm. QTc increased from
414±26 ms to 462±42 ms. This test unmasked LQTS in 18 patients including one
patient resuscitated from cardiac arrest (mean QTc=509±26ms). Seven patients
were considered as probably affected (mean QTc=455±12ms). An adrenalin test
and an exercise test were performed in 19 patients. Adrenalin test was positive in
all 18 patients with positive MS. One patient had a positive adrenalin test while the
MS was negative. Exercise test was negative in all patients with positive MS. One
patient considered as probably affected during the MS had a positive exercise
test. During the different tests no arrhythmia was recorded.
QTc prolongation in patients considered as affected was characterized by a pro-
longed and depressed ST segment with a normal T wave. This aspect does not
fit with any classical aspect of LQTS.
Genetic screening identified no variant in the major and minor genes of LQTS.
Conclusion: We described a new ECG feature observed in families presenting
SCDrelated to adrenalin dependent prolongation of the QT interval. Exome se-
quencing will be undertaken to identify genetic variants associated with this phe-
notype.

P486 | BEDSIDE
Noninvasive evaluation of excitation abnormalities in patients with
ischemic heart disease using magnetocardiography

V.N. Sosnytskyy1, T.V. Sosnytska1, G.V. Miasnikov1, L.A. Stadnyuk2. 1General
Military-Medical Clinical Center, Kiev, Ukraine; 2P.L. Shupik Medical Academy for
Postgraduate Education, Kiev, Ukraine

Background: Verification of new magnetocardiography (MCG) signs appears an
important aspect for severity assessment of ischemic myocardium damage, is-
chemic heart disease (IHD) course prognosis, determining of indications for pre-
ventive “aggressive” therapy and estimation of its efficacy in patients with IHD
and high risk for future ventricular arrhythmias. The objective of this research was
the investigation of MCG capabilities in evaluation of ischemic myocardial injuries
using a new MCG inverse approach for imaging the three-dimensional ventricular
activation sequence.
Methods: Patients (n=62) with IHD diagnosis underwent 9-channel MCG record-
ings in non-shielded MCG laboratory, yielding 3-D current density mapping during
ventricular de- and repolarization. Normal 37 subjects served as Control. Eight
MCG markers (D1, D2, D3, D4 - current density vector deviation at 4 ST-T sub-
intervals, Ta-e - time interval duration from the peak to the end of T-wave, Delta
RT - difference between direction of the maximum current density vector at R and
T peaks, SumR/SumT - ratio of the global current density at the R-peak to the
global current density at the T-peak, Delta 80 - maximum current density vector
deviation at 80 ms from the J-point) were determined for selected the cardiac
cycle intervals. According to the 3-dimensional current desity mapping, patients
were divided into 2 sub-groups (with delayed conduction and with normal (homo-
geneous) conduction). We examined the difference between the sub-groups with
respect to clinical characteristics and cardiac function.
Results: Obtained data provided evidences about significant differences in val-
ues of proposed MCG markers for IHD and Control: D1 (10.4±1.44 vs. 5.0±0.69;
p<0.05); D2 (12.8±1.55 vs. 5.5±1.06; p<0.05); D4 (15.9±2.89 vs. 5.9±1.18;
p<0.05); Ta-e (105.2±4.06 vs. 90.0±5.05; p<0.05); Delta RT (125.8±11.7 vs.
45.4±6.6; p<0.05); SumR/SumT (8.6±0.8 vs. 6.4±0.71; p<0.001); Delta 80
(61.6±11.4 vs. 36.8±8.92; p<0.001). Application of discriminatory analysis al-
lowed us to get classification functions, which could be used (with 92% accuracy)
to qualify the just examined patient to the investigated categories.
Conclusions: The most informative MCG-criteria of spatio-temporal organization
of myocardium excitation in patients with IHD have been proposed. The noninva-
sive method is able to distinguish healthy subjects and IHD patients with high risk
for future ventricular arrhythmias.

P487 | BEDSIDE
Multi-channel magnetocardiography can disclose left intraventricular
disorganized conduction and can predict cardiac events in
non-ischemic dilated cardiomyopathy patients with narrow QRS

S. Kawakami1, H. Takaki2, S. Hashimoto1, T. Aiba1, K. Kusano1, H. Ogawa1,
S. Yasuda1, S. Kamakura1, M. Sugimachi2. 1National Cardiovascular Center,
Suita, Osaka, Japan; 2National Cerebral and Cardiovascular Center Reseach
Institute, Suita, Japan

Background: Patients with non-ischemic dilated cardiomyopathy (NIDCM) are at
increased risk for major adverse cardiac events (MACE) even with narrow QRS.
MACE may be predicted based on fragmented QRS (fQRS) in 12-lead ECG or
late potential (LP) in signal-averaged ECG, but with limited success due to vari-
able definitions and low specificity in fQRS, or failure to detect abnormal conduc-
tion in earlier portion of QRS in LP, respectively. We hypothesized that 64-channel
magnetocardiography (MCG) be more suitable to detect left intraventricular dis-
organized conduction (LiDC), and to predict MACE, thanks to its high spatial res-
olution.
Methods: In 51 patients with NIDCM and narrow QRS (LVEF, 22±7%; QRS dura-
tion, 99±11ms), we recorded MCG. We defined if LiDC is present by quantifying
significant deviation from global clockwise LV activation pattern (Figure). The end
point is defined as MACE (sudden cardiac death= SCD, sustained ventricular
tachyarrhythmias=VF/VT, appropriate defibrillator discharge=Def, or left ventricu-
lar assist device implantation=LVAD, which comes first).
Results: LiDC was present in 22 and not in 29. Baseline characteristics were
comparable, except for the ratio of patients with LP. During a mean follow-up of 2.9
years, MACE occurred in 18 (3 SCD, 9 VF/VT, 2 Def, and 4 LVAD). MACE more
frequently occurred with LiDC (64%, 14/22) than without (14%, 4/29, Kaplan-
Meier analysis, p<0.001; Figure).

Representative QRS maps and prognosis
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Multivariate analysis revealed LiDC as the only independent predictor of MACE
(HR 3.6, p=0.02).
Conclusion: MCG analysis is a promising noninvasive tool to accurately de-
tect abnormal LV disorganized conduction and to predict MACE in patients with
NIDCM and normal QRS.

P488 | BEDSIDE
Evaluation of QT dispersion and T peak to T end interval in patients
with sarcoidosis

H.A. Kasapkara1, H. Ayhan1, E. Bilen2, B. Duran Karaduman2, A. Senturk3,
Z.S. Turinay1, M.C. Guney1, T. Durmaz1, T. Keles1, E. Bozkurt1. 1Yildirim
Beyazit University, Cardiology, Ankara, Turkey; 2Ataturk Education and Research
Hospital, Cardiology, Ankara, Turkey; 3Ataturk Education and Research Hospital,
Pulmonary Diseases, Ankara, Turkey

Objective: Sarcoidosis augments inhomogeneity in ventricular repolarization
by sarcoid granuloma, which significantly correlates with ventricular fibrilla-
tion.Considerable studies have suggested that the interval from the peak to the
end of the electrocardiographic T wave (T-peak to T-end interval, Tpe) may cor-
respond to the transmural dispersion of repolarization and that increased Tpe
interval and Tpe/QT ratio are associated with malignant ventricular arrhythmias.
Methods and results: The study population included 54 patients (37 fe-
males; mean age 43.4±10.6 years) under follow-up for sarcoidosis and 56
healthy subjects (37 females; mean age 42.4±8.6 years).In the entire patient
group,sarcoidosis was diagnosed by means of trans bronchial biopsy. During the
course of the study, none of the patients exhibited clinical signs or symptoms
potentially associated with cardiac sarcoidosis. None of the patients was receiv-
ing treatment with corticosteroids. From the electrocardiograms, Tpe interval and
Tpe/QT ratio were calculated and compared between groups.Maximum QT in-
terval, QT dispersion and QTc intervals were no statistically significant different
between groups, QTc dispersion and Tpe intervals were significantly prolonged in
the sarcoidosis group compared to the control group (QTc dispersion 59.9±22.5;
44.4±23.8, respectively p: 0.001, Tpe 79.4±9.3; 70.7±7.03 respectively p<0.001).
We also found that Tpe/QT ratio was significantly higher in sarcoidosis patients
compared to the control group (0.21±0.02; 0.18±0.23; p<0.001).

Sarcoidosis (n=54) Control (n=56) P-value

QT dispersion (ms) 59.2±56.4 42.5±27.2 0.05
QTc dispersion (ms) 59.9±22.5 44.4±23.8 0.001
Tpe (ms) 79.4±9.3 70.7±7.03 <0.001
Tpe/QT 0.21±0.02 0.18±0.23 <0.001

Conclusion: Our study revealed that QTc dispersion,Tpe interval and Tpe/QT ra-
tio were higher in sarcoidosis patients when compared to the control group.In our
knowledge,the present study is the first to use Tpe intervals analysis in patients
without cardiac involvement in sarcoidosis.It seems that Tpe interval and Tpe/QT
ratio might be a promising marker for cardiovascular morbidity and mortality due
to ventricular arrhythmogenesis in patients with and without cardiac involvement
in sarcoidosis.

P489 | BEDSIDE
Noninvasive electrocardiographic imaging for diagnosis and risk
stratification in Brugada syndrome

M. Chaykovskaya1, B. Rudic2, A. Tsyganov1, A. Shestak1, E. Tulumen2,
V. Kalinin3, H. Zaklyazminskaya1, R. Schimpf2, M. Yakovleva1, M. Borggrefe2.
1Petrovsky National Research Centre of Surgery, Moscow, Russian Federation;
2University Medical Centre of Mannheim, 1st Department of Medicine,
Mannheim, Germany; 3EP Solutions SA, Yverdon-les-Bains, Switzerland

Purpose: The aim of this study was to analyse the utility of noninvasive elec-
trocardiographic imaging (ECGI) for diagnosis and risk stratification in Brugada
syndrome (BrS).
Methods: 10 patients with BrS (BrS group, 8 male, 37,7±11,4 years) had a spon-
taneous or ajmaline-induced BrS type-1 ECG. For comparison, 5 healthy patients
(control group, 2 male, 45,8±14 years) were also studied. 2 patients in control
group had RBBB. All BrS patients were genotyped (SCN5A mutation carriers

Characteristic of EGs in RVOT

ST elevation area, Activation-recovery Epi-endo voltage
mm2 interval, ms gradient, mV

mean SD p mean SD p mean SD p

BrS group, n=10
epi 2242 2107 – 241 7 0,03* −1,7 2,9 0.007*
endo 1772 1573 – 323 6 0,3 – – –

Control group, n=5
epi – – – 231 5 – 5,0 4,3 –
endo – – – 237 8 – – – –

Symptomatic BrS patients, n=6
epi 3936 1622 0.05* 300 36 0,04* −0,5 1,3 0.2
endo 2456 920 0.2 300 28 0,1 – – –

Asymptomatic BrS patients, n=4
epi 547 712 – 245 26 – −2,9 3,4 0.2
endo 1087 1778 – 234 74 – – – –

n=6). ECGI procedure was performed in all patients using Amycard 01C System
(EP Solutions SA, Switzerland).
Results: BrS group was characterized by a zone of abnormal electrogramms
(EGs) in right ventricular outflow tract (RVOT). Changes were significantly more
expressed on the epicardium: fractionation of QRS (n=9; 90%), ST-segment
elevation>2 mV (n=7; 70%) and activation-recovery interval (ARI) prolongation
due to the early repolarization (n=8; 80%). Ajmaline challenge was strengthening
existing and expanding the area of abnormal EGs. SCN5A mutation affected no
significant differences in EG characteristics, whereas ST segment elevation area
and ARI prolongation were prevalent in symptomatic patients (with spontaneous
or induced VF; p≤0,05) (Table). All these findings were absent in control group.
Conclusions: ST-segment elevation on ECGI was observed in all examined pa-
tients in BrS group despite absence of 12-lead ECG. With non-diagnostic ECG
in person in whom BrS diagnosis is suspected ECGI is presumably useful even
without ajmaline test. ST segment elevation area and ARI prolongation may have
a predictive value for risk stratification in BrS.

P490 | BEDSIDE
Prognostic value of very low frequency component of heart rate
variability in takotsubo cardiomyopathy

M. Shimizu, H. Fujii, N. Yamawake, M. Nishizaki. Yokohama Minami Kyosai
Hospital, Department of Cardiology, Yokohama, Japan

Background: Very low frequency component (VLF) abnormalities of heart rate
variability (HRV) in Holter electrocardiography (ECG) has been reported to be as-
sociate with mental and/or physiological stress. Conversely, takotsubo cardiomy-
opathy (TTC) are known to relate to those stress and/or autonomic nerve distur-
bances. However, few studies examined the prognostic value of VLF in TTC.
Methods: 23 patients with acute-phase TTC were analyzed. Five patients with
either sustained ventricular tachyarrhythmia, congestive heart failure showing Kil-
lip 4, and/or cardiac death were assigned to Group A, the remaining 18 patients
to the Group B. Parameters of frequency analysis, time domain analysis of HRV,
and heart rate turbulence were evaluated by welch t test and logistic regression
analysis.
Results (see Table): Many parameters including VLF were significantly worse in
Group A. However, logistic regression analysis showed only VLF was an signifi-
cant predictor for Group A (Odds ratio:0.16, 95% confidence interval: 0.03–0.85,
P=0.031). The receiver operating characterictics curve (ROC) analysis showed
the cut-off value of VLF as 5.23 ln ms2 with high specificity (0.824) and sensitivity
(0.800). Area under the ROC was 0.859.

Table

Group A Group B P value Logistic analysis
Average SD Average SD A vs B Odds 95% CI P value

Frequency
HF (ln ms2) 3.50 0.92 4.41 1.37 0.057 0.48 0.16–1.41 0.181
LF (ln ms2) 3.43 0.69 4.87 1.43 0.004* 0.22 0.05–1.06 0.06
VLF (ln ms2) 4.59 0.80 6.19 1.31 0.003* 0.16 0.03–0.85 0.031*
LF/HF 1.01 0.19 1.15 0.17 0.100 0.01 0.00–6.5 0.148

Time domain
SDNN (ms) 66.0 12.6 108.2 79.4 0.022* 0.96 0.91–1.01 0.122
SDANN (ms) 78.8 50.8 91.0 52.3 0.326 0.99 0.97–1.02 0.635
ASDNN (ms) 21.4 6.3 48.7 55.1 0.027* 0.90 0.79–1.02 0.108
rMSSD (ms) 17.4 5.4 26.9 20.7 0.048* 0.93 0.80–1.07 0.303
pNN50 (%) 1.78 0.99 7.18 10.98 0.027* 0.76 0.44–1.31 0.317

HRT
TO (%) 0.21 0.55 −1.18 1.37 0.016* 5.62 0.55–57.9 0.147
TS (ms/RR) 1.50 1.64 5.01 7.29 0.209 0.60 0.22–1.63 0.317

Conclusion: VLF of HRV had powerful predictive value for the worse prognosis
in TTC. VLF has a possibility to be a “stress marker” such as TTC.

RESYNCHRONISATION THERAPY I

P491 | BEDSIDE
T-wave area as biomarker of clinical response to cardiac
resynchronization therapy

E.B. Engels1, E.M. Vegh2, C.J.M. Van Deursen3, B. Merkely4, K. Vernooy3,
J.P. Singh2, F.W. Prinzen1. 1Maastricht University, Physiology, Maastricht,
Netherlands; 2Massachusetts General Hospital, Cardiac Arrhythmia Service,
Boston, United States of America; 3Maastricht University Medical Centre
(MUMC), Cardiology, Maastricht, Netherlands; 4Semmelweis University Heart
Center, Budapest, Hungary

Background: There is increasing evidence that left bundle branch block (LBBB)
morphology on the electrocardiogram (ECG) is a positive predictor for response
to cardiac resynchronization therapy (CRT). We previously demonstrated that the
vectorcardiography (VCG)-derived T-wave area predicts echocardiographic CRT
response in LBBB patients.
Purpose: To investigate whether the T-wave area also predicts long-term clinical
outcome to CRT.
Methods: The study population comprised 335 CRT recipients with baseline 12-
lead ECG recordings. Primary endpoint was the composite of heart failure hospi-
talization (HFH), heart transplantation, left ventricular assist device implantation
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or death during a 3-year follow-up period. HF hospitalization and death alone were
secondary endpoints. T-wave area was determined from VCGs, synthesized from
digital 12-lead ECGs.
Results: Of the patient subgroup with a large T-wave area and LBBB 72% did
not reach the primary endpoint, which was considerably more (p<0.01) than for
patients with LBBB and a small T-wave area or non-LBBB patients with a small or
large T-wave area (56%, 51%, and 56%, respectively). Similar differences were
observed for the secondary endpoints HF hospitalization and death (Figure). In
multivariate analysis a large T-wave area was the only independent predictor of
the primary endpoint beside high creatinine levels and use of diuretics and β-
blockers.

Conclusion: T-wave area may be useful as an additional biomarker to stratify
CRT candidates and improve selection of those most likely to benefit from CRT.
A large T-wave area may derive its predictive value from reflecting good intrinsic
myocardial properties and a substrate for CRT.

P492 | BEDSIDE
Does septal flash on echocardiography defines true left bundle branch
block?

B.F.J. Corteville, J. De Pooter, M. El Haddad, R. Stroobandt, F. Timmermans.
Ghent University Hospital (UZ), Cardiology, Ghent, Belgium

Background: In patients with systolic heart failure and left bundle branch block
(LBBB), septal flash movement (SF) has been described using echocardiography.
This specific mechanical dyssynchronous movement negatively affects outcome
in heart failure and it is highly amenable for cardiac resynchronization therapy
(CRT).
Purpose: Aim of this study is to test the prevalence of septal flash in LBBB pa-
tients and whether specific electrocardiogram (ECG)-characteristics or patterns
in LBBB are associated with the presence of SF on echocardiography.
Methods: 104 patients with apparent LBBB on standard 12-lead ECG were
selected. Presence of LBBB was carefully evaluated according to most recent
AHA/ACCF/HRS guidelines. The presence of SF was detected visually by either
eyeballing or M-mode, or by speckle tracking strain analysis.
Results: In 97 out of 104 patients, all criteria for LBBB were fulfilled. SF was
present in 47 (45.2%) of 97 patients. All three echocardiographic criteria for SF
demonstrated an intraclass reliability factor of 0.94. SF was much more prevalent
in non-ischaemic cardiomyopathy compared to ischaemic (anterior) cardiomyopa-
thy (89.4% of SF did not have ischaemic events, p=0.008). QRS-duration was
longer in SF patients (p=0.031), mean QRS-width in SF group was 149.4ms
(±15.38ms). The presence of a mid-QRS-notching in >2 consecutive leads was
a good predictor for the presence of SF (p=0.01) and when combined with an ab-
sent R-wave in lead V1, the presence of SF is very likely (p=0.001). Importantly,
all 47 patients diagnosed with SF fulfilled the conventional criteria on ECG for
LBBB (100% of SF were LBBB patients).
Conclusion: Our data raises the provocative question whether the presence of
septal flash on echocardiography identifies patients with a “true LBBB”, which is
best amenable for CRT. ECG criteria for LBBB might be too heterogeneous and
not exclusive for SF. As such, we should consider the inclusion of this echocar-
diographic parameter in selection of CRT patients.

P493 | BEDSIDE
Randomized comparison of cardiac contractility modulation (CCM)
delivered by one vs. two ventricular leads in patients with heart failure

S. Roeger1, S. Said2, A. Kloppe3, T. Lawo4, U. Emig5, B. Rousso6,
D. Gutterman7, M. Borggrefe1, J. Kuschyk1. 1Medical Faculty Mannheim of the
University of Heidelberg, Mannheim, Germany; 2University Hospital Magdeburg,
Magdeburg, Germany; 3University Hospital of the Ruhr-University Bochum,
Bochum, Germany; 4Elisabeth Hospital, Recklinghausen, Germany; 5Helios
Klinikum Meiningen Medical Clinic, Meiningen, Germany; 6Impulse Dynamics,
Hod Hasharon, Israel; 7Medical College of Wisconsin, Milwaukee, United States
of America

Purpose: CCM is an electrical stimulation treatment that produces a sustained
improvement in both exercise performance and quality of life in patients with heart
failure when added to optimal medical therapy. The standard procedure involves
implantation of a cardiac implantable electrical device (IPG) and delivery of CCM
through two ventricular bipolar leads. It is not clear whether a similar benefit would

be observed when only one ventricular lead delivers CCM. Therefore a prospec-
tive randomized double-blinded trial was conducted to compare the efficacy and
safety of CCM when signal is delivered through two ventricular leads (Group A,
n=25) vs. one ventricular lead (Group B; n=23). The study evaluated changes
in peak VO2 (pVO2), NYHA and MLWHFQ in patients with symptomatic heart
failure.
Methods: 48 patients were enrolled in 4 medical centers, and 44 completed the
study. Eligibility criteria for this study included symptomatic HF despite medica-
tion, with LVEF <40% and pVO2≥9ml O2/kg/min. All patients received an Opti-
mizer™ system implant with its associated leads, and were randomized to con-
figure the device for delivery of CCM through both or just one of the ventricular
leads. Patients were evaluated at 3 and 6 month intervals following the implant.
Results: After 6 months of CCM along with optimal medical therapy, similar and
significant (p<0.05) improvements from baseline in NHYA and MLWHFQ were
observed in Group A and in Group B (NYHA: −0.7±0.5 vs. −0.9±0.7; MLWHFQ:
−14±20 vs. −16±22). pVO2 showed trends for improvements in both groups
(0.34±1.52 vs. 0.10±2.21; p=n.s.). No patient died throughout the study duration,
and serious adverse event (SAE) rates (21 events in 11 subjects) were not dif-
ferent between groups. The number of SAEs was similar to prior experience with
CCM. No statistically significant difference was found in any of the study end-
points, and no consistent trend across all endpoints in a specific direction was
observed.
Conclusions: We conclude that efficacy and safety of CCM in heart failure are
similar regardless of whether CCM is delivered through one or two bipolar ven-
tricular leads. These results support the potential use of a single ventricular lead
for delivery of CCM, without compromising benefit or safety.

P494 | BEDSIDE
Medium and long-term results of triventricular pacing in patients with
advanced heart failure: a single-centre cohort study

R.A. Providencia, D. Rodgers, V. Cobb, P. Lambiase, S. Ahsan, O. Segal,
M. Lowe, E. Rowland, F. Khan, A.W. Chow. The Heart Hospital, the heart
hospital, London, United Kingdom

Introduction: Cardiac resynchronization therapy using biventricular pacing has
markedly improved the outcome of patients with advanced heart failure. However,
at least one third of patients fail to respond clinically to this therapy. Triventricu-
lar pacing (TriV) has been shown to improve patient symptoms and remodelling
compared to conventional CRT. Initial results of TriV are promising but medium
and long-term results are lacking.
Methods: Single-centre prospective cohort study of all patients implanted with
TriV devices between February 2006 and January 2007 and followed for 226.7
patient-years (mean 5.3±2.9 years). Pacing leads were implanted in the right ven-
tricular apex and a lateral coronary sinus (CS) branch, with a third lead placed in
a further lateral CS branch (group A) or in the high right ventricular septum (group
B).
Results: 43 patients (age 66.6±11.6; 16% �) were included in the study (A=23;
B=20). At baseline left ventricle ejection fraction was 25±5% and the mean NYHA
class 2.9±0.4. Three right atrial leads failed and had to be replaced (1.4 per 100
patient-years, CI95%0.5–4.0). Three left ventricular leads (group A) had increase
in thresholds leading to phrenic nerve capture and were switched off. There were

Figure 1
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no LV lead failures. Mean battery duration was 4.8±0.9 years. Endocarditis and
pocket infection occurred in 4 patients (1.8 per 100 patient-years, CI95%0.7–4.5).
Almost 10 years after the TriV implant 55.8% remained alive (Fig1). Group A and
group B displayed a similar survival benefit (log rank P=0.19).
Conclusion: In a long follow-up of a single-centre cohort TriV pacing seemed
to produce favourable results at ten years. Device battery and lead performance
seem to be similar to contemporary cohorts published in the literature.

P495 | BEDSIDE
CRT Device left captuRe confirmation through an electrogram analysis
model using a novel algorithm. Results of the DREAM study

S. Baccillieri1, D. Ambroso2, P. Turrini1, E. Dalla Vecchia2, R. Verlato1.
1Camposampiero Hospital, Cardiovascular Division, Camposampiero, PD, Italy;
2TECSAL snc, Marano Vicentino (VI), Italy

Purpose: The effectiveness of cardiac resynchronization therapy (CRT) is based
on a real and stable biventricular stimulation. Many models of modern devices
are equipped with algorithms for a periodic evaluation of right ventricle (RV) and
left ventricle (LV) thresholds. Nevertheless, threshold fluctuations could happen
for many reasons in particular in LV channel. The real time electrograms (EGMs)
sent by Remote Monitoring System (RMS) could represent a great resource to
check the effectiveness of biventricular stimulation. We developed an automatic
algorithm to check LV capture by analyzing the EGMs sent from RMS. In this
study we tested the performance of this new tool.
Methods: We collected 78 sequences of 10 seconds of RV and LV EGMs dur-
ing biventricular stimulation, in various pacing and sensing configurations. Se-
quences of EGMs were stored for each configuration in both effective and not-
effective LV capture condition. Using the algorithm we analyzed beat to beat all
collected sequences in order to evaluate its sensitivity, specificity and accuracy to
recognize the real condition of LV capture.
Results: The worst case was observed for standard bipolar pacing and sensing
configurations, values were 83% for sensitivity, 86% for specificity and 85% for ac-
curacy. The best performance was obtained for all unipolar pacing configurations
where calculated values were 100% for all parameters.

The DREAM Analyzer Software

Conclusions: This study demonstrated that our algorithm seems to be an effec-
tive new tool to evaluate the real condition of LV capture in CRT devices just by
analyzing the EGMs.

P496 | BEDSIDE
Three-year experience of a multidisciplinary approach to cardiac
resynchronisation therapy follow up at a high volume centre

D.W.S. Chong1, S.S. Din2, S. Hughes2, D.J. Wright2, A. Rao2. 1Manchester
Royal Infirmary, Manchester Heart Centre, Manchester, United Kingdom;
2Liverpool Heart and Chest Hospital, Cardiology, Liverpool, United Kingdom

Purpose: We report our experience of a dedicated multidisciplinary cardiac
resynchronisation therapy (CRT) follow up clinic.
Methods: Patients attending a dedicated multidisciplinary CRT clinic at 4–6
weeks post-implant were prospectively entered into a database. All patients un-
derwent device check, assessment of their clinical response and review of their
medications. Clinical response was defined as patient reported improvement in
symptoms. All non-responders were managed according to a pre-specified pro-
tocol. Patients were discharged to a general device clinic once clinical response
and percentage biventricular pacing >90% were achieved, or no other options
were available. Retrospective review of clinical notes was performed to minimise
data gaps. Mortality data was obtained from a national database.
Results: Between January 2011 to January 2014, 298 patients were reviewed
in this clinic. Mean age was 71 years (18–92 years), 236 (80%) were male, and
123 (41%) had a high voltage device. 198 (66%) patients had underlying sinus
rhythm, 96 (32%) AF, and 2 were completely pacing-dependent. At first follow up,
226 (76%) patients were clinical responders and 62 (21%) were non-responders.
Ten patients (3%) were asymptomatic before and after implant. 74 (25%) patients
had a biventricular pacing percentage of <90%. The interventions performed at

the CRT clinic are shown in the table. At subsequent follow up, clinical responders
increased to 251 (84%), and patients with >90% biventricular pacing increased
to 269 (95%). Total one-year mortality was 26 (8.7%), 20 (8%) in the responder
group, 4 (16%) in the non-responder group and 2 were unclassified.

Interventions at CRT clinic

Intervention Responder (n=226) Non-responder (n=62) Total (n=288)

Medication optimisation 33 (15%) 23 (37%) 56 (19%)
Device re-programmed 30 (13%) 31 (50%) 61 (22%)
Echo-guided optimisation 1 (0.4%) 8 (13%) 9 (3%)
AV nodal ablation 2 (1%) 7 (11%) 9 (3%)
LV lead re-position 0 5 (8%) 5 (2%)
DC cardioversion of AF 0 3 (5%) 3 (1%)
Atrial tachycardia ablation 0 1 (2%) 1 (0.3%)

Conclusion: A dedicated multidisciplinary approach facilitates CRT optimization
in a structured manner and may improve clinical response.

P497 | BEDSIDE
Burden of scar and fibrosis: the strongest prognostic parameter for the
need for ICD-therapies in patients with primary prophylactic CRT-D?

M. Grett, H.-J. Trappe. University Hospital St. Mary’s Hospital Herne, Cardiology
and Angiology, Herne, Germany

Purpose: Indications for primary prophylactic ICD-implantation and cardiac-
resynchronisation-therapy (CRT) are generally based on severe LV-dysfunction.
A high number of pts with CRT-D will not profit from ICD-therapy but experience
complications. A parameter independent from LVEF to predict which pt with CRT
will need adequate ICD-therapies is required.
Methods: We studied 434 pts who underwent CRT-D implantation between
2000–2010. Pts with secondary prophylactic indication for ICD (n=61), upgrade
from existing devices (n=95) and with regular follow-up in other institutions
(n=132) were excluded. Of the 146 pts left following characteristics were investi-
gated: modified Selvester-ECG-score (MSES, which correlates with LV scar bur-
den and fibrosis, every one point raise counts for 3% additional scar or fibro-
sis), “true” left bundle branch block (LBBB, defined by the method of the modified
Selvester-ECG-score), LVEF, ischemic (ICM) vs dilatative cardiomyopathy (DCM),
myocardial infarction prior to implant (MI), sinus rhythm (SR) vs. atrial fibrillation
(AF), occurrence of and time from implantation to first ICD-therapy or to last follow
up.
Results: Median follow-up was 605,5 days (range 191–1420). 24% suffered an
adequate ICD-therapy.
Kaplan Meier analysis revealed following hazard ratios for the occurrence of a
first adequate ICD-therapy (table 1).
No pt with a MSES <4 and DCM and only one pt with a MSES <4 and LBBB
suffered an ICD-therapy.

Table 1

Hazard ratio Confidence intervall p

SR vs. AF 0.75 0.37–1.51 0.4205
DCM vs. ICM 0.67 0.38–1.17 0.1488
No MI vs. MI 0.53 0.26–1.07 0.0725
EF >25% vs. <25% 0.51 0.23–1.12 0.0877
LBBB vs. no LBBB 0.49 0.25–0.98 0.0401
MSES <4 vs ≥4 0.09 0.03–0.28 <0.0001

Conclusion: The modified Selvester-ECG-score is a promising approach to pre-
dict the necessity of ICD-therapies in pts with indication for CRT. It is superior to
other routine parameters. Management of pts with indication for CRT could be
improved by use of this parameter. Pts with low MSES and DCM +/− true LBBB
seem to be under the lowest risk for sustained VT.

P498 | BEDSIDE
Reduction in total isovolumic time following cardiac resynchronisation
therapy is a predictor of long term risk of heart failure hospitalisation

K. Guha, J. Spiesshoefer, L. Mantziari, R. Sharma, A. Duncan. Royal Brompton
Hospital, London, United Kingdom

Background: Total isovolumic time (t-IVT), measured in seconds/minute, reflects
left ventricular (LV) asynchrony (when the ventricle is neither ejecting nor filling). It
is prolonged in left bundle branch block (LBBB). Cardiac resynchronisation ther-
apy (CRT) shortens t-IVT in the short-term in patients with heart failure, reduced
LV ejection fraction (LVEF) and LBBB, but long-term clinical benefit has not been
studied.
Methods: Seventy-three patients with mean LVEF of 25±8who underwent CRT
had t-IVT measured by Doppler echocardiography prior to and 6 months follow-
ing CRT implantation. The study end-point was unplanned heart failure hospi-
talisation requiring treatment with intravenous diuretics. Mortality was taken into
account calculating survival free from unplanned hospitalisation after CRT inser-
tion.
Results: Before CRT, t-IVT was longer than 15seconds/min (upper 95% limit of
normal) in 30 patients. In 50 patients, t-IVT shortened had t-IVT values longer
than 15 s/min (upper 95% limit of normal). The change in t-IVT with CRT was also
heterogeneous: t-IVT shortened in 50 patients (from 16.2±4.8 s/min to 11.7±3.7
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s/min: group A, decrease), and lengthened in 23 patients (from 11.7±4.2 s/min to
14.5±4.33 s/min: group B, increase).
After a median follow-up of 88 months, 26% (13/50) of patients) in group A (de-
crease in t-IVT) had been hospitalised for decompensated heart failure. By con-
trast, 49% (11/23) patients in group B (increase in TIVT) had been hospitalised
(p value 0.05).

Conclusion: Baseline t-IVT is a marker of global cardiac asynchrony. Immediate
changes in t-IVT following CRT may predict long-term freedom from hospitalisa-
tion in patients with advanced heart failure.

P499 | BEDSIDE
Elevated carbohydrate antigen 125 (CA-125) predicts poor prognosis
in cardiac resynchronization therapy of chronic heart failure patients

G. Szeplaki, P. Perge, A. Boros, V.K. Nagy, S.Z. Szilagyi, L. Molnar, T. Tahin,
E. Zima, L. Geller, B. Merkely. Semmelweis University, Heart and Vascular
Center, Budapest, Hungary

Background: Traditionally, CA-125 (carbohydrate antigen 125) has been used to
detect ovarian cancer, however recent studies demonstrated that chronic heart
failure patients have increased CA-125 levels associated with poor prognosis.
CA-125 is produced in the cardiovascular system mainly by mesothelial cells.
The increase in its levels is in connection with fluid overload and wall stress of
both the left and right heart on the one hand and with inflammatory stimuli on
the other. We evaluated the predictive value of CA-125 in the clinical outcome of
chronic heart failure patients with cardiac resynchronization therapy (CRT).
Methods: We determined CA-125 levels of 132 chronic heart failure patients in
a single center prospective observational study before and 6 months after CRT
implantation using chemiluminescent immunoassay (LIAISON® CA 125 II™). Re-
verse remodeling, as echocardiographic response to CRT, was defined as at least
a 15% decrease in the left ventricular end-systolic volume. We considered 2-years
mortality as the endpoint of the study.
Results: CRT decreased the CA-125 levels 6 months after the implantation (21.9
[10.9–52.9] vs. 18.5 [9.0–34.7] U/ml, p=0.0008). Responders to CRT (n=62)
showed lower CA-125 levels at baseline (17.7 [9.2–31.9] vs. 24.2 [12.7–93.0]
U/ml, p=0.09) and 6 months later (13.4 [7.7–21.2] vs. 23.0 [11.7–50.8] U/ml,
p=0.004) as compared to the non-responders, however the CRT decreased the
CA-125 levels in both groups (p=0.01).
Those 104 patients who survived the 2-year post-implant period had significantly
lower CA-125 levels at baseline (19.3 [9.8–41.0] vs. 44.5 [20.0–126.0] U/ml,
p=0.001) and adjusted multivariable Cox regression analysis demonstrated that
CA-125 levels exceeding 22.5 U/ml predicts the 2-years mortality of the patients
(hazard ratio=2.84 [1.17–6.86], p=0.02; area under the curve=0.68 [0.57–0.78],
Sensitivity= 75%, Specificity= 58%, p=0.003).
Conclusions: CRT decreased the levels of CA-125 and patients with reverse
remodeling had even lower CA-125 levels. Elevated CA-125 levels before the CRT
implantation predicted the 2-year mortality of the patients. According to these
results CA-125 could be a promising biomarker in the optimal patient selection
for the CRT.

P500 | BEDSIDE
Left ventricular endocardial pacing for CRT in patients with heart
failure using puncture of interventricular septum and apex of left
ventricle

Y. Karpenko1, A.A. Abramova1, N.V. Naydenko1, D.E. Volkov2. 1Odessa National
Medical University, Odessa, Ukraine; 2GI “Zaycev V.T. Institute of General and
Urgent Surgery of NAMSU”, Kharkiv, Ukraine, Kharkiv, Ukraine

Background: In recent years endocardial left ventricular (LV) pacing for cardiac
resynchronization therapy (CRT) is being utilized as an alternative to epicardial
approach. We present our initial experience of LV endocardial pacing for CRT
using puncture of interventricular septum (IVS) and apex of LV.
Methods and results: 17 patients - 13 males, age 42–67 years, mean NYHA
functional class 3.1+ 0.4 with indication for CRT were operated, 10 – using punc-
ture IVS and 7 – using apex of LV. Twelve of them (70.6%) have had previous
failed transvenous attempts. AFib was in 14 pts (82.4%).
After standard thoracotomy active fixation lead was placed into LV cavity and
lateral wall using Seldinger technique trough LV apex in all 7 pts. IVS puncture
was performed using a steerable sheath and radiofrequency energy delivering
through the transseptal needle to facilitate crossing the septum. Conventional

active-fixation lead placing into the lateral wall of LV was successfully achieved
in 100% of cases. All 17 pts had adequate acute sensing (12.1±4 mV) and pac-
ing thresholds’ parameters (0.72±0.2 V), after 3 and 6 months - 11.1±2.9 mV,
0.99±0.23 V and 10.4±3.2 mV, 1.29±0.20 V, respectively. Right ventricle lead was
fixed in IVS. QRS width on biventricular pacing was 117 + 15 ms in comparison
with 159+ 16 ms before implantation. Only one periprocedural complication – ven-
tricular fibrillation during radiofrequency energy delivery to the IVS successfully
treated by external cardioversion was observed. The total operation time was 78+
9 min in IVS puncture group and 129+ 19 in LV apex group and average duration
of stay in hospital was 4.7+0.7 days and 8.3+1.7 days, respectively. Dislocation
of the electrode occurred in two patients, one in each group. 13 of 17 (76.5%) pts
were responders with ≥1 NYHA class improvement.
The main concern about this technique is related to potential systemic emboliza-
tion need for chronic anticoagulation. All pts post implant received warfarin (INR
2.5–3). During mean 7+2 months of follow-up in IVS puncture group and 19+ 7
in apex LV group there were no strokes, transient ischemic attacks and systemic
thromboembolism.
Conclusion: LV endocardial pacing by an interventricular septum and LV apex
puncture is feasible and safe in pts with indication for CRT. The operation IVS
puncture less traumatic with a shorter duration of hospital stay.

P501 | BEDSIDE
Inflammatory and remodeling biomarkers response to CRT: is it
related to echocardiographic or functional exercise improvement?

L. Almeida Morais1, A. Abreu1, H. Santa Clara2, V. Santos2, M. Mota Carmo1,
I. Rodrigues1, G. Portugal1, P. Silva Cunha1, M. Oliveira1, R. Ferreira1 on
behalf of PTDC/DES/120249/2010. 1Hospital de Santa Marta, Lisbon, Portugal;
2Faculty of Human Kinetics, Lisbon, Portugal

Background: Cardiac resynchronization therapy (CRT) is an established non
pharmacological treatment for chronic heart failure (CHF) patients (P). CRT re-
sponse can currently be evaluated by different clinical or echocardiographic cri-
teria, with no strong evidence supporting the use of one criterion over the oth-
ers. Recently, reductions in brain natriuretic peptide (BNP) level, an indicator of
myocardial remodeling, and reactive C protein (RCP), a systemic inflammatory
marker, were shown to be associated to CRT response.
Purpose: The aim of the current study is to evaluate the amplitude of BNP and
RCP level variation among CRT responders (R) and nonresponders (NR), using
different echocardiographic and functional exercise criteria.
Methods: From 2011 to 2014, all patients undergoing CRT were systematically
analyzed, in a single centre. Response to CRT was defined by an echocardio-
graphic response (ER), established by a 15% reduction in end systolic left volume
(ESLV), and a functional exercise response (FR), measured by a 10% increase in
peak oxygen consumption (VO2 peak in cardiopulmonary test-CPT), from base-
line to 3–6 months after device implantation.
Results: From 115 P implanted with a CRT device, 68.7% were males, mean
age was 68.6±10.5 years old, a CHF ischemic etiology was found in 29.1% and
74.3% were in class ≥III NYHA. 51.4% showed an ER and 59.2% were re-
sponders by functional exercise test. Baseline demographic and clinical char-
acteristics were not significantly different between R and NR, using both re-
sponse criteria, independently. FR were associated with a significantly greater
reduction in BNP (167.6±264.1 vs. 24.9±269.4;p=0.044) and RCP levels (1.6±4.4
vs. 2.4±9.9;p=0.04). ER were associated with a significantly greater increase
in the ejection fraction (15.9±8.5% vs. 5.6±9.1%;p<0.001) and reduction in the
end diastolic left volume (45±36ml vs. 21.2±53.2;p<0.001). Nonetheless, a non-
significant reduction in BNP and RCP levels was verified in the ER group [BNP
(144.7±260.2 vs. 66.1±538.2) and CRP (144.7±260.2 vs. 66.1±538.2;p>0.05)].
Conclusion: A significant reduction in BNP, an important marker of myocardial
remodeling, and RCP levels, a major inflammatory marker, occurred in associa-
tion to an increase in peak oxygen consumption (functional exercise response),
after CRT device implantation. Nevertheless, this reduction was not statistically
significant in those reducing the ESLV by 15% (echocardiographic response).
This finding heightens the importance of functional exercise improvement after
device implantation, not usually considered as a CRT response criterion.

RESYNCHRONISATION THERAPY II

P502 | BEDSIDE
Differences in interventricular electrical conduction delays and
conduction pattern along a quadripolar left ventricular lead during
right ventricular paced vs. intrinsic ventricular rhythm

D. O’Donnell1, C. Leclercq2, M. Lunati3, M. Landolina4, P. Lercher5, R. Rordorf6,
L. McSpadden7, C. Jordan7, J. Singh8, C. Pappone9. 1Austin Health Hospital,
Cardiology, Melbourne, Australia; 2University Hospital of Rennes, Cardiology,
Rennes, France; 3Niguarda Ca’ Granda Hospital, Cardiac, Milan, Italy; 4Maggiore
Hospital of Crema, Cardiology, Crema, Italy; 5Medical University of Graz, Graz,
Austria; 6Policlinic Foundation San Matteo IRCCS, Cardiac, Pavia, Italy; 7St.
Jude Medical, Research, Sylmar, CA, United States of America; 8Massachusetts
General Hospital, Cardiac Arrhythmia Service, Boston, United States of America;
9Maria Cecilia Hospital, Arrhythmology, Cotignola, Italy

Purpose: Interventricular electrical conduction delays (IECDs) measured from
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left ventricular (LV) lead are useful in guiding CRT, but are not well understood.
We evaluated differences in IECDs and LV activation pattern along a quadripolar
LV lead during right ventricular (RV) pacing and intrinsic ventricular rhythm.
Methods: 95 pts received a CRT system. IECDs were measured between the
RV lead ring electrode and each of 4 LV lead electrodes (D1, M2, M3, and P4,
distal to proximal) during RV pacing (RVpLVs) and intrinsic rhythm (RVsLVs). The
activation pattern was defined by the order of earliest to latest LV electrode acti-
vation, either sequential: distal-to-proximal (D1 to P4) or proximal-to-distal (P4 to
D1), or non-sequential. Patient-averaged distance and delay between the latest
and earliest were measured.
Results: The average IECDs during RV paced rhythm were significantly longer
than intrinsic rhythm to all LV electrodes (each p≤0.001, Fig A). 45/95 (47%) pa-
tients had a sequential pattern during RVpLVs, compared to 51/95 (54%) patients
during RVsLVs (Fig B). The latest activating electrode was frequently D1 or P4
for both RVpLVs (D1: 33%, P4: 37%) and RVsLVs (D1: 39%, P4: 36%), while the
earliest activating electrode was most frequently D1 for both RVpLVs (57%) and
RVsLVs (48%) (Fig C). The mean weighted distances between the latest and ear-
liest activating LV electrodes (RVpLVs: 34±13 mm, RVsLVs: 35±13 mm, p=0.65)
and the mean electrical separation between latest and earliest activating LV elec-
trodes (21±14 ms vs. 18±10 ms, p=0.55) were similar.

Conclusions: The average IECDs of RV paced rhythm were significantly higher
than those of intrinsic ventricular rhythm. Both D1 and P4 were frequently the
latest activating electrodes, while the earliest was most frequently D1 for both.
Acknowledgement/Funding: St. Jude Medical
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Device longevity in a contemporary cohort of ICD/CRT-D patients
undergoing device replacement

M. Biffi1, E. Menardi2, F. Zanon3, G. Stabile4, D. Potenza5, C. La Rosa6,
D. Saporito7, M. Bertini8, F. Lissoni9, P. De Filippo10. 1University of Bologna,
Bologna, Italy; 2Santa Croce E Carle Hospital, Cuneo, Italy; 3Santa Maria della
Misericordia Hospital, Rovigo, Italy; 4Clinica Mediterranea, Naples, Italy; 5Casa
Sollievo della Sofferenza Hospital, San Giovanni Rotondo, Italy; 6Casa di cura
Villa Verde, Taranto, Italy; 7Infermi Hospital of Rimini, Rimini, Italy; 8University
Hospital of Ferrara, Ferrara, Italy; 9Maggiore Hospital, Lodi, Italy; 10Ospedale
Papa Giovanni XXIII, Bergamo, Italy

Introduction: ICD longevity is extremely important from both a clinical and eco-
nomic perspective. Few studies compared longevity of ICDs among manufactur-
ers and device types.
Methods: Consecutive patients who underwent ICD replacement from March
2013 and November 2014 in 36 Italian centers were included in this analysis.
Data of replaced devices were collected: battery status, overall percentage of
pacing, total number of shocks delivered, pacing thresholds. Longevities were
compared for single-chamber (SC), dual-chamber (DC) and CRT-Ds manufac-
tured by Medtronic (MDT), St. Jude Medical (SJM), Boston Scientific (BSC) and
Biotronik (BTK).
Results: From a total of 1012 ICDs replaced for any cause, the first 715 devices
replaced for battery depletion and with complete data were considered in this
analysis. Specifically, we analyzed 366 CRT-Ds (MDT 164, BSC 135, SJM 60,
BTK 7) and 349 SC/DC ICDs (MDT 104, BSC 114, SJM 85 and BTK 46). Me-
dian battery longevity was 1728 (95% CI 1637 to 1803) days for CRT-D and 2158
(95% CI 2051 to 2242) days for SC/DC ICDs (p<0.0001). In the SC/DC ICDs
group, the 7-year survival rate was comparable among manufacturers except for
BTK devices (36% for MDT, 22% for BSC, 28% for SJM and 0% for BTK). In the
CRT-D group the survival rate at 5 years varied markedly among manufacturers
(26% for MDT, 74% for BSC, 50% for SJM and 28% for BTK). In the overall pop-
ulation, CRT-D devices (HR 1.82, 95% CI 1.07 to 3.10; p=0.027) were associated
with an higher risk for device replacement, while BSC devices were associated
with a lower risk of replacement (HR 0.69, 95% CI 0.52 to 0.92; p=0.013), at
multivariate analysis. In the CRT-D group, LV lead output was an independent de-
terminant of early depletion (HR 1.44, 95% CI 1.28 to 1.63; p<0.0001) and BSC
was confirmed as protective factor (HR 0.35, 95% CI 0.28 to 0.44; p<0.0001).
Among SC/DC ICDs, MDT devices showed higher longevity (HR 0.57, 95% CI
0.36 to 0.9; p<0.017).
Conclusion: Our results confirmed shorter battery longevity in CRT-D than
SC/DC ICDs and showed significant differences among manufacturers.

P504 | BEDSIDE
Timing of ICD /CRT-D replacement in real-world practice: need for a
behavioral change?

M. Biffi1, E. Ammendola2, M. Santamaria3, A. Campana4, M. Iori5, C. Baiocchi6,
M. Zoni Berisso7, C. Tomasi8, M. Malacrida9, M.L. Narducci10. 1University of
Bologna, Bologna, Italy; 2Second University of Naples, Naples, Italy; 3Università
Cattolica del Sacro Cuore, Cardiovascular Dept, Campobasso, Italy; 4AOU S.
Giovanni e Ruggi, Salerno, Italy; 5Santa Maria Nuova Hospital, Reggio Emilia,
Italy; 6Polyclinic Santa Maria alle Scotte, Siena, Italy; 7Padre A Micone Hospital
ASL3, Genoa-Sestri Ponente, Italy; 8Santa Maria delle Croci Hospital, Ravenna,
Italy; 9Boston Scientific Spa - Italy, Milan, Italy; 10Polyclinic Agostino Gemelli,
Division of Cardiology, Rome, Italy

Introduction: The actual service life of ICDs may differ from projections provided
by manufacturers, due to device-related or clinical events and inconsistent strate-
gies for the management at the end of battery life.
Methods: Data about 1012 consecutive patients (pts) who underwent ICD re-
placement from March 2013 to November 2014 in 36 Italian centers were col-
lected in the DECODE registry. We analyzed the factors that led to the replace-
ment and the management strategy in the first 827 enrolled pts.
Results: Among devices to be replaced, 54% were single-chamber (SC) or dual-
chamber (DC) ICDs and 46% CRT-D. 752 pts underwent the generator replace-
ment and 75 pts received a transvenous lead addition for device upgrade. In the
first group, the reason for replacement was battery depletion in 93% of pts and
system failure in 7%. Among SC/DC ICDs replaced for battery depletion, 57%
were replaced in ERI/EOL status (mean service life, 2308±497 days) and 43%
before ERI was achieved (2085±610 days, p=0.001). Among CRT-D, 72% were
replaced in ERI/EOL status (mean service life, 1784±431 days) and 28% before
ERI was achieved (1708±554 days, p=NS). Among devices replaced for system
failure, only 11% were in ERI/EOL status. In the group of patients who underwent
device upgrade, 37% of devices had achieved ERI/EOL status. For all devices re-
placed in ERI/EOL status, the replacement procedure took place within 15 days
from ERI notification in 20% of cases, within 3 months in 80% of cases and within
6 months in 96% of cases.
Conclusion: Our results showed that several factors had an impact on ICD
longevity. In particular, we detected a relevant inconsistency in the management
of the end of battery life, with a large proportion of devices replaced long before
battery depletion.

P505 | BEDSIDE
Differences in prevalence and degree of the abnormal early systolic
contraction in left bundle branch block with and without prolonged
QRS duration (150 ms)

H. Hara1, T. Kaida1, A. Horiguchi1, N. Sato1, H. Ito2, S. Niwano1, J. Ako1.
1Kitasato University School of Medicine, Department of Cardiovascular Medicine,
Sagamihara, Japan; 2Numazu City Hospital, Cardiology, Numazu, Japan

Background: Although early systolic inward and outward movement of the inter-
ventricular septum in left bundle branch block (LBBB) has been known as “septal
flash”, its prevalence and degree may vary in LBBB patients depending on their
QRS duration.
Purpose: To investigate the early systolic wall motion abnormalities in LBBB pa-
tients.
Methods: We studied 153 heart failure patients with an ejection fraction ≤35%:
47 with LBBB and wide QRS (LBBB-W, QRS ≥150 ms), 50 with LBBB and narrow
QRS (LBBB-N, QRS 120–149 ms), and 56 control subjects with a QRS <120 ms
(Narrow QRS). Radial displacement was evaluated in mid left ventricular (LV)
6 segments using speckle tracking echocardiography. The displacement curve
was obtained as the movement toward the center of the LV after the QRS onset.
If a positive displacement peak (contraction and stretch pattern) was observed
during the LV pre-ejection period, the segment was considered to have abnormal
early systolic contraction (ESC). In patients with ESC, LV deformation (LVD) was
calculated as the differences in displacement of the segment indicating maximum
ESC and opposite segment at the time of peak maximum ESC.
Results: ESC was observed in 46 LBBB-W (98%), 41 LBBB-N (82%) and 24
Narrow QRS (43%, p<0.001). In patients with ESC, ESC was observed in 2.3±0.9
segments in LBBB-W*†, 1.8±0.9 segments in LBBB-N and 1.3±0.6 segments in
Narrow QRS. LVD was 3.1±1.7 mm in LBBB-W*†, 1.7±1.5 mm in LBBB-N† and
0.6±0.7 mm in Narrow QRS (*p<0.05 vs. LBBB-N, †p<0.05 vs. Narrow QRS).

Conclusions: The prevalence of ESC and degree of LVD were larger in LBBB-W
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patients than in LBBB-N patients. QRS duration in LBBB patients is considered
to be a factor associated with the degree of specific LV wall motion abnormality in
LBBB.

P506 | BEDSIDE
Predictive factors of echocardiographic response to cardiac
resynchronization therapy: a prospective cohort study

A. Abreu1, H. Santa-Clara2, M. Mota Carmo1, V. Santos2, L. Morais1,
G. Portugal1, M. Alves3, P. Cunha1, M. Oliveira1, R. Ferreira1. 1Hospital Santa
Marta, CHLC, Lisbon, Portugal; 2Faculty of Human Kinetics - University of
Lisbon, CIPER - Exercise and Health Laboratory, Lisbon, Portugal; 3University
Nova, Faculty of Medical Sciences, Lisbon, Portugal

Introduction: Cardiac resynchronization therapy (CRT) has positively modified
the prognosis of chronic heart failure (CHF), however, not all patients (P) respond.
The big issue is to find out baseline characteristics as predictors of CRT response.
Purpose: To identify patient’s baseline factors which might influence a positive
echocardiographic response to CRT in CHF, helping to refine the selection of
those P who are really expected to benefit from this therapy.
Methodology: Prospective single-center hospital-based cohort study of consec-
utive CHF patients, between 2012–2014, selected to CRT by current guidelines.
Inclusion criteria were class III-IV despite optimal pharmacologic therapy, sys-
tolic left ventricular dysfunction with left ventricular ejection fraction (LVEF) <35%
and enlarged QRS. At 6 months, Responder was defined by LVEF increase ≥5%
(Echo 1) and LVEF increase ≥10% (Echo 2). Baseline parameters were evalu-
ated before CRT implant: clinical (age, gender, etiology, rhythm, heart rate, body
mass index); laboratorial (hemoglobin, creatinine, reactive C protein, peptide na-
triuretic); exercise capacity (peak oxygen consumption, pVO2); autonomic ner-
vous system function (heart rate recovery at first minute and standard deviation
of NN interval); echocardiographic (LVEF, left ventricular volume, global longitu-
dinal strain, ratio E/A wave from left ventricle inflow, E’ from mean mitral annular
TDI, ratio E/E’, tricuspid annular plane systolic excursion (TAPSE), left ventricu-
lar mass, systolic pulmonary artery pressure). Logistic regression models were
used.
Results: Seventy four P were included, 54 male (68.4%), mean age 68.1±10.2
years, 18 P ischemic (24.3%). At 6 months, 51 (64.6%) and 49 P (62.0%) were
considered as Echo1 and Echo2 responders. Only TAPSE showed association
with Echo1 (OR=1.13; 95% CI: 1.02–1.26; p=0.020) and a weak association with
Echo2 (OR=1.10; 95% CI: 1.00–1.21; p=0.060) (higher values for TAPSE pre-
dicted responders).
Conclusion: Considering clinical, laboratorial, exercise capacity, echocardio-
graphic, and autonomic function heart rate variability variables, TAPSE was the
only baseline variable associated to being a responder to CRT, pointing out the
importance of right ventricular function for CRT response in CHF patients.
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Optimization of atrio-ventricular delay in resynchronization therapy
guided by intraventricular flow parameters: initial experience

D. Rodriguez Munoz, A. Carbonell San Roman, C. Lozano Granero, J.L. Moya
Mur, J. Moreno Planas, E. Franco Diez, R. Matia Frances, A. Hernandez-Madrid,
C. Fernandez-Golfin, J.L. Zamorano Gomez. University Hospital Ramon y Cajal,
Department of Cardiology, Madrid, Spain

Introduction: Optimization of atrio-ventricular delay (AVD) is usually guided by
trans-mitral flow. In spite of the evidence supporting its benefit for patients under
cardiac resynchronization therapy (CRT), its systematic use is rare. This is partly
due to the need to perform repeated measurements and significant inter-observer
variability.
Vector Flow Mapping (VFM) enables detection and visualization of full-chamber
intracardiac flow, allowing display measurement of inflow and outflow curves in
the same heartbeat.
Methods: Patients in sinus rhythm and with CRT underwent echocardiographic
AVD optimization measuring trans-mitral flow and VFM automatic time-flow
curves for AV intervals ranging from 80 to 280. Optimal AVD was calculated by the
two methods selecting the shortest interval in which A-wave truncation was not
observed. Results obtained with the two methods were compared using intraclass
correlation coefficient (ICC).
Results: 12 patients (25% male, aged 68.7±10.5, LVEF 40.2±10.3) underwent
conventional echocardiographic and intracardiac flow-based optimization. ICC
showed excellent concordance between the two techniques (0.95, CI [0.85 –
0.98], p<0.0005). VFM time-flow based measurements showed slightly better
inter-observer agreement (0.96, CI [0.87–0.98], p<0.0005) than trans-mitral flow
measurements (0.93, CI [0.78–0.96], p<0.0005).

Conclusions: Atrio-ventricular delay optimization guided by full-ventricular flow
characterization is feasible and accurate. Additionally, the possibility to combine
simultaneous inflow-outflow information may reduce inter-observer variability and
make the process easier and faster.

P509 | BEDSIDE
Pre-operatively elevated hepatocyte growth factor levels predicts
2-year mortality risk following cardiac resynchronization therapy

P. Perge, A.M. Boros, S.Z. Szilagyi, I. Osztheimer, T. Tahin, L. Molnar, E. Zima,
L. Geller, B. Merkely, G. Szeplaki. Semmelweis University Heart Center,
Budapest, Hungary

Introduction: Cardiac resynchronization therapy (CRT) improves mortality in
chronic heart failure (HF) patients with ventricular dyssynchrony, although some
patients do not improve clinically and pass away unexpectedly despite optimal
medical therapy and correct CRT indications. Hepatocyte growth factor (HGF) ex-
erts antiapoptic and antifibrotic effects on various cells and cardioprotection was
observed in animal models. The HGF predicted the long-term mortality of chronic
heart failure patients on conventional medical therapy. The aim of the present
study was to assess whether HGF predicts the short- and long-term survival of
patients undergoing CRT.
Methods: We enrolled 132 HF patients undergoing CRT. Plasma HGF levels
were analysed by ELISA (R&D Systems, Minneapolis, Minnesota, USA) from ve-
nous blood samples obtained at baseline and 6 months later. Primary end-point
was the 2-year all-cause mortality, secondary end-point was the 6-month mortal-
ity/hospitalization due to HF progression. Multivariable adjusted logistic and Cox
regression analyses were applied. The basic models included New York Heart
Association (NYHA) functional state, left bundle branch block (LBBB), QRS>135
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msec, beta blocker, angiotensin convertase inhibitor or angiotensin receptor an-
tagonist and mineralocorticoid receptor inhibitor therapy.
Results: The baseline HGF level decreased significantly 6 months after implan-
tation (1275 [969–1768] vs. 1091 [865–1333] pg/ml, p=0.0009). The increasing
levels of the HGF at baseline predicted both the 6-month mortality/hospitalisation
(Odds ratio= 1.75 [1.14–2.68], p=0.009, per 1 standard deviation (SD) increase)
and the 2-year mortality (Hazard ratio= 1.39 [1.06–1.82], p=0.01, per 1 SD in-
crease) of the patients independently of the medical therapy, NYHA class, QRS
width and LBBB.
Conclusions: The cardiac resynchronization therapy decreased the levels of the
preimplant HGF. Increasing levels of the HGF predicted both short-term and long-
term survival of chronic heart failure patients, thus HGF might be beneficial in the
optimal patient section for CRT.
Acknowledgement/Funding: OTKA K 105555
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Does upgrade to tri-ventricular pacemaker improve long-term clinical
response in non-responders to biventricular cardiac resynchronization
therapy?

S.H. Man1, M. Jeilan2, S. Siddiqui1, G.S. Chu1, S.H. Chin1, S.S. Varanasi1,
W.B. Nicolson3, D. Chin3, G.A. Ng4. 1University of Leicester, Cardiovascular
Sciences, Leicester, United Kingdom; 2Aga Khan University Hospital, Cardiology,
Nairobi, Kenya; 3Glenfield Hospital, Cardiology, Leicester, United Kingdom;
4NIHR Biomedical Research Unit in Cardiovascular Disease, Leicester, United
Kingdom

Purpose: Up to one third of patients with biventricular cardiac resynchronization
therapy (CRT) are non-responders. We proposed that upgrade to tri-ventricular
CRT in these patients may improve long-term clinical outcome.
Methods: Non-responders to optimized, biventricular CRT-pacemakers or -
defibrillators with New York Heart Association (NYHA) class III symptoms and
left ventricular ejection fraction of ≤35% were recruited. Participants were ran-
domized to the upgrade to tri-ventricular CRT (Trivent) group or no upgrade group
(Control). Primary outcome was a composite clinical score (CCS) combining all-
cause death, hospitalisation for heart failure, change in NYHA class and change
in global self-assessment, for the intention-to-treat population. Secondary out-
comes were all-cause mortality and procedural complications. Observations were
censored on 13th January 2015 or on the date of participant’s death.
Results: 20 patients were recruited (13 Trivent and 7 Control) between July 2009
and August 2010. Baseline characteristics were similar except that the Trivent
group had worse Minnesota Living with Heart Failure score (Trivent 62.0±25.0
vs Control 33.0±14.5, p=0.01). At 5 years, less patients in the Trivent group had
worsened CCS compared to Control (38.5% vs 85.7%, p=0.04).The cumulative
probability of survival was higher in the Trivent group vs Control (Kaplan-Meier
method, Log-rank test, p=0.021). 1 wound infection, 2 failures to upgrade and 1
lead displacement were observed.

Kaplan-Meier survival analysis

Conclusion: Upgrade to tri-ventricular CRT in non-responders to biventricular
CRT potentially improves clinical response to CRT and long-term survival. The
rate of procedural complications may reflect an initial learning curve in the up-
grade procedure. These findings warrant further evaluation in a large RCT.
Acknowledgement/Funding: Clinical research fellowship funded by Boston Sci-
entific.
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Triple-site ventricular (TRIV) pacing: the new cardiac
ressynchronization?

M. Nobre Menezes, P. Marques, G. Lima Da Silva, A. Bernardes, A. Magalhaes,
N. Cortez Dias, L. Carpinteiro, J. De Sousa, F.J. Pinto. Hospital Lisbon North,
Hospital Santa Maria, Lisbon, Portugal

Introduction: Small studies suggest that multi-site pacing and multi-point pacing
may be more effective methods of cardiac ressynchronization (CRT) than conve-
tional biventricular pacing. However, little is still known about these new pacing
methods. We aim to compare triple site ventricular (TRIV) pacing to conventional
biventricular (BiV) pacing.
Methods: Prospective observational study of patients with permanent atrial fib-

rillation with ejection fraction <40% undergoing CRT implantation. All patients
had 3 leads implanted. Two right ventricle (RV) leads were implanted, one in the
apex and other in the outflow tract septal wall (RVOT). A left ventricle (LV) lead
was implanted in the coronary sinus as usual in a conventional CRT. Within 1
month after implantation, all patients underwent minimally invasive hemodynamic
assessment using the Vigileo Flotrac (Edwards Lifesciences) for the determina-
tion of cardiac output in each pacing configuration: triple site pacing (TRIV), RV
apex-LV, or RVOT-LV. Mean QRS and echocardiogram ejection fraction (using the
Simpson biplane method) were also analysed for each configuration.
Results: We included 35 patients, 91% male, 71±10 years old. Mean cardiac
output and mean QRS width measurements in the three different pacing config-
urations are showed in table 1. Cardiac output was significantly higher and the
QRS width shorter in the TRIV configuration in comparison with both BiV con-
figurations. Mean ejection fraction was 29% with TRIV and 28% with both BiV
configurations (p=ns).

TRIV RVA-LV RVOT-LV P-value
TRIV vs. TRIV vs. RVA-LV vs.
RVA-LV RVOT-LV RVOT-LV

Cardiac output (L/min) 4,85±0,99 4,68±0,94 4,72±0,96 <0,001 =0,001 NS
QRS width (msecs) 122±18,5 145±20,1 141±25,9 <0,001 <0,001 NS

Conclusion: TRIV pacing was hemodinamically superior to conventional BiV
pacing, resulting in higher cardiac output and shorter QRS duration in patients
with atrial fibrillation, LV dysfunction and CRT indication. The echocardiography
ejection fraction was not accurate in detecting differences between pacing con-
figurations.

P512 | BEDSIDE
Maximal left ventricular pressure change analyzed in a time domain
might reveal the missing link between electrical dyssynchrony and left
ventricular contractility in resynchronization therapy

S. Ross, E. Kongsgaard, T. Edvardsen, T. Haaland, L. Gammelsrud, R. Skaardal,
H. Odland. Center for Cardiological Innovation, Oslo, Norway

Introduction: In heart failure patients with left bundle branch block, biventricular
pacing (BIVP) decreases electrical dyssynchrony of the left ventricle to a larger
extent than left ventricular pacing (LVP) only. However, this decrease has not been
shown to translate into improved ventricular performance compared to LVP.
Purpose: In this study we explored the acute differences between LVP and BIVP
with regards to the preload dependent peak positive time derivate of left ven-
tricular pressure (dP/dtmax), and the preload independent measurement of time
dependent cardiac contractility; time to dP/dtmax (Td).
Methods: Twenty four patients underwent CRT implant during continuous LV
pressure registration. Sequential dual chamber right ventricular pacing (RVP),
LVP and BIVP were performed at a paced cycle length of 813±20ms, 10% above
the intrinsic heart rate, for one minute before dP/dtmax measurements were en-
countered. The paced AV-delay was set (126±4ms) lower than intrinsic AV de-
lay (283±10ms) to avoid fusion with conduction through the right bundle. Td
during RVP, LVP and BIVP was defined as the time from pacemaker stimuli to
dP/dtmax. All data were pooled for linear regression and mixed models analyses
(mean±SEM).
Results: DP/dtmax during RVP was significantly lower (p<0.01) than with both
LVP and BIVP, but with no difference between the latter (833±42 mmHg/s
vs 961±45 mmHg/s vs 952±48 mmHg/s). Td was negatively correlated with
dP/dtmax (R=0.50, p<0.01) and positively correlated with paced cardiac cycle
length (R=0.25, P=0.03). Td with BIVP was shorter than with LVP and RVP
(159±4ms vs 177±5ms vs 184±5ms), (p=0.01). This finding was independent of
correction for both paced cycle length and dP/dtmax.
Conclusion: There was no difference in dP/dtmax between LVP and BIVP. How-
ever, the time to dP/dtmax, Td, was significantly shorter with BIVP than with LVP.
This suggests that less electrical dyssynchrony translates into a shorter Td, and
hence improved contractility despite similar dP/dtmax. Td might be a key factor
that links the electrical dyssynchrony to contractility.
Acknowledgement/Funding: The norwegian research counsil. Medtronic inc
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Importance of time-course assessment of left ventricular end-systolic
volume to identify durable cardiac resynchronization therapy
responders

M. Ogano1, Y. Iwasaki2, J. Tanabe1, K. Yodogawa2, M. Hayashi2, Y. Miyauchi2,
W. Shimizu2. 1Shizuoka Medical Center, Cardiovascular medicine, Shizuoka,
Japan; 2Nippon Medical School, Cardiovascular medicine, Tokyo, Japan

Background: Cardiac resynchronization therapy (CRT) responders have good
outcomes. However, the long-term prognosis among CRT responders remains to
be known.
Methods and results: We conducted an analysis of 92 patients undergoing
CRT. CRT responder was defined as more than 10% reduction of left ventricu-
lar end-systolic volume (LVESV) between baseline and 6 months after CRT. At
6 months follow-up after CRT, 50 patients were classified as responders. After
mean follow up interval of 41±22 months, survival rate of CRT responder be-
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gan to decreased after 3 years from CRT and came close to that of CRT non-
responder (Figure). Therefore, we measured the LVESV differences between 6
and 12 months after CRT (�LVESV=LVESV12Mo-LVESV6Mo) to identify the pa-
tients who could achieve sustained reversed remodeling by CRT. We divided into
2 groups according to the �LVESV≤0 (Durable responder) or �LVESV>0 (Non-
durable responder). There were 25 durable CRT responders at 6 months after
implantation. In Kaplan-Meier survival analysis, durable CRT responders showed
significant higher survival from death (4% vs. 32%, log-rank p=0.004) and heart
failure hospitalization (4% vs. 23%, log-rank p=0.015) compared to non-durable
CRT responders with a mean follow-up of 50±19 months.

Conclusions: Some of the patients with CRT responder showed re-progressive
deterioration in LV function in spite of sufficient LV reverse remodeling at 6 month
after CRT. Time-course measurement of LVESV up to 12 month might be needed
to detect true durable CRT responders.

RESYNCHRONISATION THERAPY III

P514 | BENCH
Functional capacity and neurocognitive profile: the effects of cardiac
resynchronization therapy

M. Beltrami, L. Padeletti, M. Nesti, L. Pandolfini, S. Fumagalli. University Hospital
Careggi, Dipartimento Cuore e Vasi, Università degli Studi di Firenze, Firenze,
Italy

Introduction: Many trials demonstrated that cardiac resynchronization therapy
(CRT), following the latest guidelines criteria, reduced significantly hospitalization
and mortality in patients with chronic severe heart failure (HF). Despite growing
knowledge on the effects of CRT, research on the cognitive and functional capac-
ity are limited.
Purpose: The purpose of this study was to establish the effects of CRT on func-
tional and cognitive profile, which are closely associated with frailty development.
Methods: All consecutive patients who received a CRT-P or CRT-D device be-
tween June and December 2013 in three Italian centers were enrolled in the study.
At baseline and at the 6-month evaluation, functional profile was evaluated with
the Short Physical Performance Battery (SPPB), a tool exploring strength, en-
durance and balance, highly predictive of incident disability and mortality. Cogni-
tive profile was assessed with Instrumental Activities of Daily Living (IADL), Basic
Activities of Daily Living (BADL), Mini-Mental State Examination (MMSE) and with
Trail Making Test (TMT) A and B, which also explore executive functioning.
Results: We enrolled 52 consecutive patients (age: 68+10 years, age >75 years:
26.6%; men: 73%) with severely depressed systolic function (LVEF: 28+5%; coro-
nary artery disease: 44%) and optimized medical therapy (ACE-I/ARB: 89%,
beta-blockers: 83%). At the 6-month evaluation, mortality was 0,05% (N=3/52).
61% of patients were responders. At 6 months follow up period LVEF significantly
increased (35+7 vs. 28+5%, p<0.0001), while LV end-systolic diameter (48+8 vs.
56+9 mm, p<0.0001) and NYHA Class (1.8+0.7 vs. 2.5+0.6, p<0.0001) reduced.
IADL and BADL score significantly increased during follow up period (IADL: 8+3
vs 11+3 and BADL: 7+4 vs 11+4 p=0,01). SPPB improved both in its overall
score (10.2+2.4 vs. 9.1+2.7, p=0.012) and in scores exploring walking speed
(3.5+0.8 vs. 3.1+1.2, p=0.005) and endurance (3.1+1.1 vs. 2.7+1.1, p=0.015).
These changes matched with a better cognitive profile, as expressed by a higher
MMSE score (27.3+3.0 vs. 26.2+4.6, p=0.009). Times to complete TMT A and
TMT B did not change at the follow-up.
Conclusions: CRT, through a great improvement in cardiac conditions, signifi-
cantly ameliorates functional capacity and neurocognitive profile of patients after
only 6 months from device implantation. Specifically designed clinical trials are
needed to confirm these findings, which suggest a possible action of CRT, reduc-
ing HF progression and giving a better quality of life.
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Prognostic value of liver function tests in heart failure patients with
cardiac resynchronization therapy

J. Hosoda1, T. Ishikawa1, S. Umemura1, K. Andoh2, M. Nobuyoshi2, S. Fujii3,
S. Shizuta4, T. Kimura4, T. Isshiki5. 1Yokohama City University, Yokohama,
Japan; 2Kokura Memorial Hospital, Kitakyushu, Japan; 3Kurashiki Central
Hospital, Kurashiki, Japan; 4Kyoto University Hospital, Kyoto, Japan; 5Teikyo
University Hospital, Tokyo, Japan

Purpose: The relationship between liver function test (LFT) and clinical outcomes

in heart failure (HF) patients with cardiac resynchronization therapy (CRT) is not
yet known. The aim of this study was to analyze the impact of LFT abnormalities
on clinical outcomes in CRT patients.
Methods: The study included 995 HF patients who had undergone CRT in the
CUBIC study. Response to CRT was defined as a 15% reduction in left ventricular
end-systolic volume after 6 months. Co-primary endpoints were all-cause mortal-
ity and cardiac mortality combined with hospitalization for heart failure.
Results: A mean follow-up period was 37.5 months. Elevated serum total bilirubin
at baseline, but not other LFTs, was associated with higher rates of both all-cause
mortality and cardiac mortality combined with hospitalization for heart failure. Mul-
tivariate Cox regression analysis revealed that the elevated serum bilirubin level
(Total-bilirubin ≥1.2mg/dl) was an independent predictor of all-cause mortality
(HR 1.993, p<0.001) and cardiac mortality combined with hospitalization for heart
failure (HR 1.500, p=0.006). Subgroup analysis in the group of elevated bilirubin
level revealed that patients with response to CRT had significant lower cardiac
mortality combined with hospitalization for heart failure compared with patients
with no response to CRT (log-rank p<0.001).
Conclusions: The elevation of serum bilirubin level in LFT abnormalities was the
only predictor of worsening clinical outcomes in HF patients with CRT. The left
ventricular reverse remodeling by CRT brings about a good outcome of improving
survival, even in patients with an elevated serum bilirubin level.

P516 | BEDSIDE
Effect of cardiac resynchronisation therapy on the occurrence of
ventricular arrhythmia in patients with left ventricular assist device

E. Efimova1, M. Doering1, S. Richter1, B. Dinov1, P. Sommer1, A. Bollmann1,
J. Fischer2, J. Garbade2, G. Hindricks1, A. Arya1. 1Heart Center of Leipzig,
Department of Electrophysiology, Leipzig, Germany; 2Heart Center of Leipzig,
Department of Cardiac Surgery, Leipzig, Germany

Introduction: Ventricular arrhythmias (VAs) are common in patients with struc-
tural heart desease after left ventricular assist device (LVAD) implantation. In an
observational study with prospective follow-up we sought to assess the effect of
cardiac resynchronisation therapy on the occurence of VAs in this group of pa-
tients.
Methods and results: 98 patients with implantable cardioverter defibrillators
(ICD), 86 (88%) male, mean age 57.5±9.8 years, 41 (42%) und 57 (58%) with
ischemic and non-ischemic dilated cardiomyopathy respectively, who received a
LVAD between January 2011 and December 2013 at our institution, were includ-
ied in this study. All patients had an ICD at the time of LVAD placement.
Almost half of the patients (48%) had a CRT-D system, 39% had a single-chamber
und 13% dual-chamber ICDs. During 12 months follow-up after LVAD implanta-
tion 45 patients (46%) had ≥1 episode of sustained ventricular arrhythmia (mean
(range) 11,7 (0–634)) with appropriate ICD therapies. The number of patients
with VAs was comparable among all types of ICDs (p=0.455). In a binary multi-
ple logistic regression analysis ventricular arrhythmias before LVAD implantation
(hazard ratio: 5.36; 95% confidence interval (CI): [2.0–14.3], p=0.001) and atrial
fibrillation (HR: 3,1; 95% CI: [1.1–11.9], p=0.024) but not gender, age, left ventric-
ular function, type of ICD and underlying structural heart desease predicted VA
occurrence after LVAD implantation.
Conclusion: About one-half patients (46%) experience VAs during the first 12
months after LVAD implantation. Concomitant CRT during LVAD does not de-
crease the frequency of ventricular arrhythmias in this patient group.
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Cardiac resynchronisation therapy reduces systemic inflammation in
patients with asymptomatic left ventricular systolic impairment

D.H. Elder1, M. Mohan2, S. Jagdeep2, C.C. Lang2, A.M. Choy2. 1NHS Tayside,
Dundee, United Kingdom; 2University of Dundee, Division of Cardiovascular and
Diabetes Medicine, Dundee, United Kingdom

Introduction: Heart failure (HF) is characterized by systemic inflammation that
plays a pivotal role in the pathogenesis and progression of the disease in HF.
However, clinical trials of medical anti-inflammatory therapies in HF have been
disappointing. The effect of device therapy on systemic inflammation has yet
to be clearly defined, but cardiac resynchronisation therapy (CRT) has shown
some anti-inflammatory properties in advanced HF. We conducted a single blind,
crossover study to determine if the use of CRT, compared to the standard right
ventricular apical (RVA) pacing, in early HF can blunt the inflammatory response,
thus potentially changing the course of the disease.
Methods: We recruited 18 patients (aged 74.4±7.4 years, 100% males) with
asymptomatic left ventricular systolic impairment and bradycardia who were in-
dicated for conventional pacemaker implantation. All patients had biventricular
pacemakers inserted under local anaesthesia. They were then randomised, with
the pacemakers set to either biventricular or RV pacing for 6 months, followed by
a crossover for the same duration. Bloods were drawn for the assessment of high
sensitivity C-reactive protein (hsCRP) and Neutrophil-Lymphocyte Ratio (NLR)
both of which are markers of systemic inflammation.
Results: At 6 months, left ventricular ejection fraction was higher in the CRT arm
compared to RVA pacing arm (43.0±9.5% vs 37.5±13.6%, p=0.010) and 6MWT
was longer in the CRT arm compared to RVA pacing arm (390±128m vs 347±123
m, p=0.037). hsCRP was significantly lower following CRT when compared to
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RVA pacing (2.8±3.0 mg/ml vs 9.7±12.2 mg/ml; p=0.029) with a trend in a lower
NLR (3.7±2.6 vs 5.4±4.7)
Conclusions: In patients with asymptomatic HF requiring conventional pace-
maker implantation, we have shown that CRT improved left ventricular function
and decreased markers of systemic inflammation. The mechanisms underlying
the decrease in inflammation remains to be determined.
Acknowledgement/Funding: Chest, Heart and Stroke Scotland
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Biventricular acute haemodynamic optimisation: comparing epicardial
and endocardial pacing for optimal left ventricular lead position in
cardiac resynchronisation therapy

J.M. Behar, E. Hyde, T. Jackson, S. Claridge, M. Sohal, J. Webb, E. Sammut,
S. Niederer, R. Razavi, C.A. Rinaldi. King’s College London, London, United
Kingdom

Introduction: Improvement in right ventricular (RV) function confers a survival
advantage in systolic heart failure. Use of the left ventricular (LV) acute haemody-
namic response (AHR) has been demonstrated to be a useful in predicting clinical
outcomes in cardiac resynchronisation therapy (CRT). We aimed to explore the
acute changes in RV and LV function and correlate this with LV lead position, both
epicardially and endocardially.
Methods: 10 ischaemic male patients with existing CRT implants and poor echo
and clinical response rates underwent an acute pacing study with biventricular
endocardial pacing via a roving catheter in multiple, random LV endocardial posi-
tions (ENDO). This was compared with epicardial pacing through the implanted
device (EPI-1) and a second, anteriorly placed epicardial lead (EPI-2). Simulta-
neous, biventricular AHR (mean dP/dtmax) was recorded with 2 RADI pressure
wires in order to identify the optimal LV location.
Results: Mean age was 71 yrs, mean QRS duration 135ms and mean EF 25%.
ENDO pacing produced a superior AHR in both ventricles compared with EPI-
1/2 (p<0.001). The AHR was not significantly different between EPI1 and EPI-
2 in both ventricles. No single LV endocardial location appeared best and was
highly patient specific (Figure). Compromise optimisation was achieved in 3 (30%)
patients by accepting a reduction in LV-AHR for a significant increase in the RV-
AHR. Correlation between LV and RV AHR was poor (r=0.001).

Figure 1

Conclusion: Biventricular endocardial pacing provides incremental benefit in
acute biventricular function beyond that achievable with epicardial CRT and may
be considered for patients with a high rate of non-response. Improvement in RV-
AHR at the expense of a slight reduction in LV-AHR may be useful in optimising
this patient group further.
Acknowledgement/Funding: NIHR Biomedical Research Centre, Guy’s and St
Thomas’ NHS Foundation Trust. Rosetrees Trust. Boston Scientific Corporation.
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Left atrial reverse remodeling in cardiac resynchronization therapy as
assessed by computed tomography

P.B. Hansen, A. Sommer, B.L. Noergaard, J.C. Nielsen. Aarhus University
Hospital, Department of Cardiology, Aarhus, Denmark

Background: Cardiac resynchronization therapy (CRT) improves left ventricular
(LV) function and remodeling. The effects of CRT on left atrial (LA) size and func-
tion remains unclear. We aimed to determine the degree of LA reverse remodeling
in CRT patients using cardiac computed tomography (CT).
Methods: We prospectively included 123 CRT recipients (all LBBB or paced QRS
>180 ms, female 24, age 69±9, NYHA class II/III/IIII 62/59/2, ejection fraction
25±6) undergoing pre-implant and 6 months follow-up dynamic cardiac CT to
assess LA size and function. LA measures included were maximum and minimum
volume, total emptying volume and fraction, passive emptying volume and fraction
and finally active emptying volume and fraction. Patients alive, not hospitalized
for heart failure and improving ≥1 NYHA class or ≥10% in the 6-minute walk
test were classified as clinical CRT responders after follow-up. Echocardiographic
response was defined as ≥15% reduction in left ventricular end-systolic volume
(LVESV). Volumes were indexed to body surface area.
Results: At 6 months follow-up, the reduction in LA maximum (max) and mini-
mum volumes were 3.4±12.7 ml/m2 (p=0.004) and 2.7±11.4 ml/m2 (p=0.01) cor-

responding to 4.1±23.3% and 5.0±31.2% respectively. The LVESV reduction was
34.7±22.8% (Figure). None of the LA functional variables changed significantly.
Echocardiographic responders had a mean LA max volume reduction of 4.4±11.3
ml/m2 whereas non-responders had a 2.1±17.9 ml/m2 increase (p=0.03).
Conclusion: Despite a pronounced LV reverse remodeling, the effect of CRT on
LA volumes and function is marginal at six months’ follow-up. The change in LA
volume is associated to LV echocardiographic response.
Acknowledgement/Funding: Department of clinical medicine, Aarhus university,
The Central Denmark Region, Manufacturer Karl G Andersens Fund.
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Decrease of microvolt T-wave alternation as antiarrhythmic predictor
of effective cardiac resynchronization therapy

T. Vaikhanskaya, T.M. Kaptsiukh, I.V. Sidorenko, T.V. Kurushka. Republican
Scientific and Practical Center, Cardiology, Minsk, Belarus

The microvolt T-wave alternation (mTWA) has been proposed as non-invasive
predictor of arrhythmic risk.
Purpose: This study was designed to evaluate an effect of cardiac resynchroniza-
tion therapy (CRT) on native mTWA and relation with occurrence of ventricular
tachyarrhythmias (VTs) and left ventricular (LV) reverse remodeling.
Methods: We included 68 patients with non-ischemic dilated cardiomyopathy
(niDCM) who had implantated CRT-P/CRT-D (73,5% male; 48,7±11,4 aged;
NYHA class 3,03±0,29; QRS width 167±28,3ms; LVEF 25,2±7,4%; left bundle
branch block; sinus rhythm). Echocardiographic and elecrocardiographic (ECG)
data were analyzed at baseline and during device clinic follow-up (14,7±2,8
months after implantation of CRT). Microvolt TWA was determined by an ECG-12
(Intecard7), included 5 min in rest and 2 min with exercise test (25Wt/min) during
native conduction (VVI-40 or 0V0).
Results: Assessment of VTs occurrence was performed by dynamic monitoring
Holter ECG and telemonitoring of devices after 6–12 months CRT postimplan-
tation in 49 (72,1%) responders and 19 (27,9%) non-responders. Decrease of
mTWA mean from 52,5±14,7 mcV to 28,8±9,22 mcV (p<0,001) was observed
after 12 months of CRT. However, decrease of mTWA from 52,9±11,4 mcV to
24,5±8,13 mcV, p<0,001 was noticed in patients with LV reverse remodeling
only; there was a significant positive correlation between value change of mTWA
and change of LV systolic-end volumes (r=0.65, p<0,001) and LV diastolic-
end volumes (r=0.58, p<0,001) and negative correlation with change of LVEF
(r=−0.64, p<0,001). Patients without VTs events showed significant improvement
of LVEF (from 24,5±6,3% to 35,7±4,7%; p<0,001), decrease LV systolic-end vol-
umes (196,7±48,4ml vs 129±38,6ml; p<0,001) and mTWA mean decrease (from
52,5±11,6mcV to 20,5±7,12 mcV, p<0,0001). Receiver Operating Characteristic
curve analysis identified cut-off value - �mTWA mean ≥20,5 mcV (S=0,913; AI
95%: 0,849–0,969, p=0,000) had 87% sensitivity and 79% specificity for antiar-
rhythmic predicting in pts with niDCM after 6–12 months of CRT.
Conclusion: Thus, decrease of mTWA in pts with niDCM after CRT was asso-
ciated with LV reverse remodeling and indicates reduction of the arrhythmogenic
risk; native cut-off - �mTWA mean ≥20,5 mcV could be proposed as independent
antiarrhythmic predictor of effective cardiac resynchronization therapy in clinic
follow-up.
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Association of super-response to cardiac resynchronisation therapy
with biomarkers of inflammation and myocardial fibrosis

V.A. Kuznetsov, T.N. Enina, L.A. Salamova, T.I. Petelina, D.V. Krinochkin,
A.M. Soldatova, A.Y. Rychkov. Tyumen Cardiology Center, Tyumen, Russian
Federation

Purpose: To assess the influence of cardiac resynchronisation therapy (CRT)
on systemic inflammation, myocardial fibrosis, matrix turnover in patients with
congestive heart failure.
Methods: In 77 patients (mean age 55.9±8.2 years, 79% men) with ischemic
(65%) and nonischemic cardiomyopathy the best response to CRT was estimated
at mean follow-up 15.0 [7.0; 26.0] months. According to dynamics of left ventricu-
lar end-systolic volume (LVESV) patients were divided into 3 groups: gr. I (n=25;
32%) – non-responders (LVESV decrease <15%), gr. II (n=22; 28.6%) – respon-
ders (LVESV decrease 15–29%), gr. III (n=30; 39%) – super-responders (LVESV
decrease ≥30%). Plasma levels of NT-proBNP, interleukin (IL)-1β, IL-6, IL-10,
tumor necrosis factor-alpha (TNF-α), C-reactive protein (CRP), galectin-3 (Gal-
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3), metalloproteinase-9 (MMP-9), tissue inhibitors of metalloproteinase 1 and 4
(TIMP-1 and TIMP-4) and ratio MMP-9/TIMP-1, MMP-9/TIMP-4 were measured.
Results: At baseline, there were no significant differences in clinical charac-
teristics and plasma levels of biomarkers between groups. During follow-up gr.I
showed significant decrease of NT-proBNP (p<0.05) and a tendency to reduction
of TNF-α (p=0.064). In gr.II NT-proBNP, IL-10, TNF-α levels were decreased (all
p<0.05) and tendency to reduction of IL-6 level was shown (p=0.084). In gr. III
there was a significant reduction of NT-proBNP (p=0.001), IL-6 (p<0.01), TNF-α
(p<0.001), CRP (p<0.05), Gal-3 (p<0.005) and MMP-9/TIMP-4 (p=0.005).
Conclusions: Super-response to CRT is associated with decrease of neurohor-
monal activation and systemic inflammation, diminishing of the myocardial fibro-
sis, the decrease of imbalance in the matrix metalloproteinases system.
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Effect of early post-implantation hemodynamic response to cardiac
resynchronization therapy on stable functional mitral regurgitation
improvement in idiopathic dilated cardiomyopathy

D. Stolfo, E. Tonet, G. Barbati, M. Gigli, B. Pinamonti, M. Zecchin, F. Ramani,
A. Pivetta, M. Merlo, G. Sinagra. University Hospital Riuniti, Department of
Cardiology, Trieste, Italy

Background: Functional mitral regurgitation (FMR) is associated with reduced
survival in dilated cardiomyopathy (DCM). Cardiac resynchronization therapy
(CRT) can improve FMR.
Aims: We sought to identify the predictors of FMR improvement after CRT in
DCM, then evaluating its impact on long-term outcome.
Methods: From January 2003 to December 2013, 430 DCM patients were con-
secutively enrolled in the Trieste Heart Muscle Disease Registry. Among them, 44
cases (10%; study population) that were implanted with CRT in presence of con-
ventional indications (i.e. left bundle-branch block (LBBB), left ventricular ejection
fraction (LVEF) ≤35%, NYHA functional class ≥II) had moderate-severe FMR
at the time of procedure. Furthermore, early echocardiographic evaluation post
CRT-implantation (at median 2.5 days) has been routinely performed in each pa-
tient. Improvement in FMR (absent/mild) at mid-term (7 months; IQR 4–10) was
considered as the primary study end-point.
Results: No pre-implantation variables predicted FMR evolution, but FMR im-
provement at mid-term was strongly predicted by an acute favorable hemody-
namic response (persistence/development of normal right ventricular function and
10 mmHg decrease or normalization - ≤35 mmHg - of systolic pulmonary artery
pressure) at post-implantation echocardiography. FMR improvement at mid-term
was stable during follow-up and was associated to a better long-term transplant-
free survival (OR 20.4; 95% CI 2.17–50.6; p=0.008).
Conclusions: Stable FMR improvement frequently occurs after CRT-implantation
in DCM and is associated with improved transplant-free survival. Echocardio-
graphic evaluation of acute hemodynamic response to CRT is helpful to early
identify the favourable FMR evolution.
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Clinical presentation at first heart failure hospitalization does not
predict recurrent heart failure events in mild HF patients

A. Kosztin1, J. Costa2, B. Merkely1, A.J. Moss2, A. Kovacs1, W. Zareba2,
S. McNitt2, V. Kutyifa2. 1Semmelweis University, Heart Center, Budapest,
Hungary; 2University of Rochester, Cardiology Division, Rochester, United
States of America

Background: Whether clinical presentation at first heart failure (HF) hospitaliza-
tion predicts subsequent HF events in mild HF patients with an implanted ICD or
CRT-D, is not well understood.
Methods: Data on HF hospitalizations were prospectively collected for patients
enrolled in MADIT-CRT. Predictors of subsequent HF hospitalization (HF2) after
the first HF (HF1) event were assessed using Cox proportional hazards regres-
sion model.
Results: There were 193 patients with one HF hospitalization and 156 patients
with subsequent HF2 events after the first admission. Patients with prior HF hospi-
talization (p=0.008), larger left ventricular volumes (p=0.01 for both), left atrial vol-
ume (p=0.002) and prescribed diuretics (p=0.019) had a higher probability of sub-
sequent HF2 hospitalization. At the first HF hospitalization, dyspnoe at rest was
predictive of subsequent HF2 hospitalizations (p=0.04) in a univariate model, but
not after adjustment for baseline covariates. Other symptoms at admission were
not predictive for subsequent HF2 hospitalization. Multivariate predictive model
showed RBBB (HR=1.76, 95% CI: 1.10–2.83, p=0.02), QRS <150 ms (HR=1.44,
95% CI: 1.04–2.00, p=0.03), prior CHF hospitalization (HR=1.51, 95% CI: 1.10–
2.07, p=0.01), and LVEDV index (HR=1.10, 95% CI: 1.05–1.16, p<0.001) to be
associated with a higher risk for subsequent HF2 hospitalization. Cardiac sup-
port during first HF hospitalization was associated with a 3.2-times higher risk of
subsequent HF2 hospitalization (95% CI: 1.30–7.98, p=0.01).
Conclusions: Left ventricular volumes, RBBB and narrow QRS on the ECG, and
prior HF hospitalization predict subsequent HF2 hospitalization in mild HF pa-
tients. Clinical presentation at first HF admission is not useful to predict subse-
quent events. Cardiac support during first HF hospitalization is associated with
more frequent subsequent HF hospitalizations and might be a useful surrogate
marker for identifying a high risk patient population.
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Direct Comparison of the Safety and Efficacy of two Rule-out
Strategies for Acute Myocardial Infarction: 1h-algorithm versus
2h-accelerated diagnostic protocol

R. Twerenbold, K. Wildi, M. Rubini Gimenez, C. Puelacher, P. Hillinger,
M. Wagener, J. Boeddinghaus, K. Grimm, S. Osswald, C. Mueller. University
Hospital Basel, Basel, Switzerland

Purpose: Addressing the increasingly recognized, yet unmet clinical need for
rapid rule-out of acute myocardial infarction (AMI), several novel strategies have
been developed. Due to the lack of direct comparisons in the same dataset, se-
lection of the best strategy for clinical practice is challenging. We therefore aimed
to directly compare the safety and efficacy of two previously defined strategies
(1h-algorithm versus 2h accelerated diagnostic protocol (2h-ADP)).
Methods: In a prospective international multicentre diagnostic study enrolling
1697 patients presenting with suspected AMI to the emergency department, the
final diagnosis of AMI was adjudicated by two independent cardiologists using
all available clinical information including serial hs-cTnT concentrations. Safety
was quantified as the negative predictive value for AMI in the rule-out zone of
the respective rule-out strategies. Efficacy was quantified as the percentage of
the overall cohort assigned to the rule-out zone by the respective strategy. Both
strategies were applied using the two best-validated hs-cTn assays (hs-cTnT
Roche: 1h-algorithm 0h<12ng/l and �0–1h<3ng/l; 2h-ADP 0h and 2h ≤14ng/l,
TIMI-score=0 and no ischaemic ECG changes; and hs-cTnI Abbott: 1h-algorithm
0h <5ng/L and �0–1h<2ng/l; 2h-ADP 0h and 2h ≤26.2ng/l, TIMI-score=0 and
no ischaemic ECG changes) to ensure that findings are independent from the
hs-cTn assay used. As both strategies should only be applied once ST-elevation
MI (STEMI) has been excluded by the initial ECG, STEMI patients were excluded
from the analysis.
Results: Acute myocardial infarction was the final diagnosis in 16% of patients.
Using hs-cTnT, the safety was very high and comparable with both algorithms
(1h-algorithm: NPV 99.9%, 95% CI 99.5–100% versus 2h-ADP: NPV 100%, 95%
CI 99.2–100%, p=ns). Regarding efficacy, 1h-algorithm allowed rule-out in 60%
of patients versus 26% with the 2h-ADP (p<0.001). Using hs-cTnI, the safety
was very high and comparable with both algorithms (1h-algorithm: NPV 99.4%,
95% CI 98.6–99.9% versus 2h-ADP: NPV 100% (95% CI 98.9–100%, p=ns).
Regarding efficacy, 1h-algorithm allowed the rule-out in 53% of patients versus
27% with the 2h-ADP (p<0.001).
Conclusion: Both investigated rule-out strategies allow a safe rule-out of AMI,
irrespective of the underlying hs-cTn assay. Regarding efficacy, the 1h-algorithm
requires retesting of hs-cTn after only 1h as compared to 2h with the 2h-ADP and
is much more effective by doubling the number of patients eligible for rule-out.
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Direct comparison of the safety and efficacy of two rule-out strategies
for acute myocardial infarction: undetectable levels of troponin at
presentation versus 2-hour accelerated diagnostic protocol

R. Twerenbold, K. Wildi, M. Rubini Gimenez, T. Reichlin, C. Puelacher,
J. Boeddinghaus, K. Grimm, M. Wagener, S. Osswald, C. Mueller. University
Hospital Basel, Basel, Switzerland

Purpose: Addressing the increasingly recognized, yet unmet clinical need for
rapid rule-out of acute myocardial infarction (AMI), several novel strategies have
been developed. Due to the lack of direct comparisons in the same dataset, se-
lection of the best strategy for clinical practice is challenging. We therefore aimed
to directly compare the safety and efficacy of two previously defined strategies
(1h-algorithm versus 2h accelerated diagnostic protocol (2h-ADP)).
Methods: In a prospective international multicentre diagnostic study enrolling
1697 patients presenting with suspected AMI to the emergency department, the
final diagnosis of AMI was adjudicated by two independent cardiologists using
all available clinical information including serial hs-cTnT concentrations. Safety
was quantified as the negative predictive value for AMI in the rule-out zone of
the respective rule-out strategies. Efficacy was quantified as the percentage of
the overall cohort assigned to the rule-out zone by the respective strategy. Both
strategies were applied using the two best-validated hs-cTn assays (hs-cTnT
Roche: 1h-algorithm 0h<12ng/l and �0–1h<3ng/l; 2h-ADP 0h and 2h ≤14ng/l,
TIMI-score≤1 and no ischaemic ECG changes; and hs-cTnI Abbott: 1h-algorithm
0h <5ng/L and �0–1h<2ng/l; 2h-ADP 0h and 2h ≤26.2ng/l, TIMI-score≤1 and
no ischaemic ECG changes) to ensure that findings are independent from the
hs-cTn assay used. As both strategies should only be applied once ST-elevation
MI (STEMI) has been excluded by the initial ECG, STEMI patients were excluded
from the analysis.
Results: Acute myocardial infarction was the final diagnosis in 16% of patients.
Using hs-cTnT, the safety was very high and comparable with both algorithms
(1h-algorithm: NPV 99.9%, 95% CI 99.5–100% versus 2h-ADP: NPV 100%, 95%
CI 99.4–100%, p=ns). Regarding efficacy, 1h-algorithm allowed rule-out in 60%
of patients versus 37% with the 2h-ADP (p<0.001). Using hs-cTnI, the safety
was very high and comparable with both algorithms (1h-algorithm: NPV 99.4%,
95% CI 98.6–99.9% versus 2h-ADP: NPV 100% (95% CI 99.2–100%, p=ns).
Regarding efficacy, 1h-algorithm allowed the rule-out in 53% of patients versus
35% with the 2h-ADP (p<0.001).
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Conclusion: Both investigated rule-out strategies allow a safe rule-out of AMI,
irrespective of the underlying hs-cTn assay. Regarding efficacy, the 1h-algorithm
requires retesting of hs-cTn after only 1h as compared to 2h with the 2h-ADP
and is much more effective by nearly doubling the number of patients eligible for
rule-out.
Trial Registration: ClinicalTrials.gov number, NCT00470587
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The effect of patient and centre characteristics on the outcome of a
multi-faceted Quality Improvement programme

D. Babalis1, W. Banya1, M.R. Cowie1, M.D. Flather2 on behalf of EQUIP-ACS
Investigators. 1Imperial College London, London, United Kingdom; 2Norfolk and
Norwich University Hospital, Norwich, United Kingdom

Background and introduction: There is evidence that Quality Improvement
(QI) programmes may improve adherence to guidelines for management of non-
ST elevation Acute Coronary Syndrome (ACS) but results are varied. The effect of
individual patient and hospital characteristics on the implementation and outcome
of QI programmes is not known.
Purpose: To evaluate the effect of individual patient and centre characteristics on
management of Acute Coronary Syndrome and outcome of a QI intervention.
Methods: EQUIP-ACS, a cluster-randomised multi-faceted Quality Improvement
(QI) programme for non-ST elevation ACS was conducted in 38 hospitals in 5
European countries. Half the hospitals were randomised to receive the QI pro-
gramme and half to data collection only. Data for 2,582 patients were collected
over the course of 12 months. The primary outcome measure for this analysis
was a composite of seven guideline-recommended treatments for non-ST eleva-
tion ACS compared before and after the QI intervention. The influence of a range
of key patient and centre characteristics on the composite outcome was assessed
in a multivariate mixed effects logistic regression model.
Results: Factors associated with improved management were: admission to a
QI hospital in the post-QI intervention phase, prior myocardial infarction (MI), risk
stratification and access to on-site PCI facilities. Factors associated with poorer
outcome were gender, prior stroke, chronic kidney disease (CKD) and one of
the countries in the programme. Patients that were risk stratified were 22% more
likely to receive the other seven treatments. Patients admitted to a QI hospital
during the post-intervention phase were 26% more likely to receive all seven ACS
treatments and those with a previous MI were 14% more likely to receive all seven
treatments. Female patients and those with prior stroke were 9% less likely to
receive all treatments and those with CKD were 30% less likely to receive all
seven guideline-recommended treatments.
Conclusion: A multi-faceted QI programme led to improved guideline adherence
but management of female patients and those with comorbidities was worse. Use
of formal risk stratification and previous MI were associated with improved use of
guideline recommended treatments, highlighting the importance risk assessment
to guide management of non-ST elevation ACS.
Acknowledgement/Funding: Educational grant from GlaxoSmithKline
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Previous statin medication as a prognostic marker of coronary artery
disease severity at acute coronary syndrome

R. Rodrigues, C. Sa, S. Goncalves, L. Rassi, F. Seixo on behalf of National
Registry of Acute Coronary Syndrome of Portuguese Cardiology Society.
Hospital Sao Bernardo, CHS, Setubal, Portugal

Introduction: The benefits of early statin administration in patients after acute
coronary syndrome (ACS) are widely known. Statin treatment showed to promote
plaque stabilization.
The prognostic impact of previous statin medication in patients with ACS is not
well known.
Aim: To evaluate the prognostic impact of medication with statin before the ACS
in terms of coronary artery disease (CAD) severity and in-hospital complications.
Methods: We studied 8340 patients included in a prospective national registry
of ACS between 2010 and 2014. Patients with history of previous ACS, coronary
artery disease and revascularization were excluded.
Total population was divided in two groups: Group 1 (n=2194) – patients already
under treatment with statins before the ACS; Group 2 (n=6146) – patients statin
naive.
Both groups were characterized and compared according to basal clinical char-
acteristics, CAD severity and frequency of in-hospital adverse events.
Results: Of the 8340 patients, 70,3% were male (mean age 65±14 years) and
47,6% had the diagnosis of ST elevation myocardial infarction (STEMI). The pa-
tients on Group 1 were older (68±12 vs 64±14 years, p<0.001), had a higher
prevalence of hypertension (80,9 vs 60,3%, p<0.001), diabetes (37,9 vs 22,1%,
p<0.001) and dyslipidemia (90,8 vs 37,2%, p<0.001), and a higher body mass
index (27,8±4,4 vs 27,2±4,3 kg/m2, p<0,001).
Three vessel disease and left main artery involvement was more frequent in
Group 1 (respectively 17,2 vs 12,9%, p<0.001 and 9,6 vs 5,8%, p<0,001). How-
ever, although Group 2 patients had less frequently the diagnosis of STEMI (38,1
vs 50,9%, p>0,001), the culprit artery had more often TIMI 0 flow at angiography
(50,4 vs 45,2%, p=0,001) and the Killip-Kimball class (KK) at admission was more
frequently grade IV (2,2 vs 1,4%, p=0,022).

Despite this, patients previously medicated with statin had more in-hospital com-
plications: heart failure (43,8 vs 34,4%, p<0,001), hemorrhagic events (5,6 vs
4,2%, p=0,034) and combined endpoint of death, heart failure, reinfarction and/or
hemorrhage (53,0 vs 44,1%, p<0,001).
Conclusion: Although patients on treatment with statin before ACS had a higher
cardiovascular risk, CAD severity and a higher rate of in-hospital adverse events,
culprit artery with TIMI 0 flow at angiography and KK grade IV at admission were
more frequent in the patients not under statins.
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Current use of evidence-based recommendations for the biochemical
diagnosis of acute myocardial infarction in routine clinical practice

P. Collinson1, A. Hammerer-Lercher2, K. Pulkki3, J. Suvisaari4, H. Baum5,
C. Duff6, K.M. Aakre7, M. Langlois8, S. Stankovic9, P. Laitinen4 on behalf of
European Federation of Clinical Chemistry and Laboratory Medicine (EFLM)
Working Group Cardiac Markers. 1St George’s Healthcare NHS Trust, London,
United Kingdom; 2Innsbruck University Hospital, Innsbruck, Austria; 3University
of Eastern Finland, Kuopio, Finland; 4Helsinki University Central Hospital,
Helsinki, Finland; 5Regionale Kliniken Holding RKH GmbH, Ludwigsberg,
Germany; 6University Hospital of North Staffordshire, Stoke On Trent, United
Kingdom; 7Haukeland University Hospital, Bergen, Norway; 8St-Jan Hospital,
Bruges, Belgium; 9Clinical center of Serbia, Belgrade, Serbia

Objective: To assess current use of evidence-based guidelines for the use of
cardiac biomarkers for the diagnosis of acute myocardial infarction in Europe.
Methods: In 2013/14 a web-based questionnaire was distributed to European
biochemical societies for circulation to their membership. Questions covered car-
diac biomarkers measured, analytical methods used, decision thresholds and
their derivations, sampling strategies, repeat sample interval, use of rate of
change and use of decision-making protocols. Results were collated using a
central database and analysed using comparative and descriptive nonparamet-
ric statistics.
Results: Returns were obtained from 442 hospitals, 50% central or University
hospitals and 39% from local hospitals from 35 countries. 395/442 (89%) provided
an acute service and were analysed further. Cardiac troponin was the preferred
cardiac biomarker in 99.5% and the first line marker in 97.7%. Creatine kinase or
creatine kinase MB isoenzyme continue to be offered as supplementary markers
either as part of cardiac marker panel or on request in 72% of hospitals.
The decision limit for diagnosis was based on 10% assay imprecision in 18.9%,
the 99th percentile in 52.1%, an optimised decision thresholds from receiver op-
erating characteristic curve analysis in 1.3% and a local decision in 27.7%. The
choice of value for the decision limit was derived from the manufacturers package
insert in 62.2%, from peer-reviewed literature in 12.5% and from locally-based
consensus review in 19.4%.
A detailed analysis of the decision limits used was performed for troponin T
(Roche diagnostics hs assay) and the largest single troponin I group (Abbott di-
agnostics). The decision limit used varied from 2 ng/L to 700 ng/L with peaks of
utilisation at 30 ng/L, 50 ng/L and 100 ng/L. Only 50% of hospitals used the 99th
percentile (14 ng/L). A similar pattern was seen for cardiac troponin I. Only 23.8%
used the recommended decision limit of the 99th percentile, with a reported deci-
sion limit ranging from 25 ng/L to 500 ng/L with peaks of utilisation at 40 ng/L and
300 ng/L.
Serial testing was only performed in 70.2% of hospitals with the use of rate of
change only in 35.8% of those 240/342 who report regularly using a serial testing.
Conclusion: There is currently a lack of understanding of the decision thresh-
olds and testing strategies which should be in routine clinical use for the diagno-
sis of acute myocardial infarction using cardiac troponin measurement. Recent
publications show that this lack of understanding will result in under diagnosis of
preventable disease.
Acknowledgement/Funding: European Federation of Clinical Chemistry and
Laboratory Medicine
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Direct comparison of the safety and efficacy of two rule-out strategies
for acute myocardial infarction:2h accelerated diagnostic protocoll
versus 2h-algorithm

M. Rubini Gimenez, R. Twerenbold, K. Wildi, T. Reichlin, C. Puelacher,
P. Hillinger, S. Osswald, C. Mueller. University Hospital Basel, Department of
Cardiology, Basel, Switzerland

Purpose: Addressing the increasingly recognized, yet unmet clinical need for
rapid rule-out of acute myocardial infarction (AMI), several novel strategies have
been developed. Due to the lack of direct comparisons in the same dataset, se-
lection of the best strategy for clinical practice is challenging. We therefore aimed
to directly compare the safety and efficacy of two previously defined strategies:
2h Accelerated Diagnostic Protocol (ADP) versus the hs-cTn 2h-algorithm).
Methods: In a prospective international multicentre diagnostic study enrolling
1814 patients presenting with suspected AMI to the emergency department, the
final diagnosis of AMI was adjudicated by two independent cardiologists using
all available clinical information including serial hs-cTnT concentrations. Safety
was quantified as the negative predictive value for AMI in the rule-out zone of
the respective rule-out strategies. Efficacy was quantified as the percentage of
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the overall cohort assigned to the rule-out zone by the respective strategy. The
2h-algorithm rule-out was defined as 0h and 2h levels<14ng/l and �0–2h<4ng/l;
and 2h ADP rule-out was defined as 0h and 2h Levels≤14ng/l, no significant ECG
changes and TIMI Score ≤1. As both strategies should only be applied once ST-
elevation MI (STEMI) has been excluded by the initial ECG, STEMI patients were
excluded from the analysis.
Results: Acute myocardial infarction was the final diagnosis in 16% of patients.
Using hs-cTnT, the safety was very high and comparable with both algorithms (2h-
ADP: NPV 100%, 95% CI 99.5–100% versus 2h-algorithm: NPV 99.9%, 95% CI
99.5–100% p=ns). Regarding efficacy, 2h ADP allowed rule-out in 38% of patients
versus 64% with the 2h-algorithm (p<0.001).
Conclusion: Both investigated rule-out strategies allow a safe rule-out of AMI.
However the 2h algorithm has a much higher efficacy compared to 2h ADP, al-
lowing the rule-out of the double of patients and without the need of the TIMI
Score calculation.
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Diagnostic value of long non-coding RNA (LIPCAR) in patients with
acute coronary syndrome and stable coronary artery disease

M. Gyongyosi1, G.A. Giurgea1, A. Zimba1, G. Goliasch1, N. Pavo1, J.C. Bergler-
Klein1, G. Maurer1, R. Kumarswamy2, S. Batkai2, T. Thum2. 1Medical University
of Vienna, Vienna, Austria; 2Institute for Molecular and Translational Therapeutic
Strategies (IMTTS), Hannover, Germany

Background: Long non-coding RNAs (lncRNA) belong to the non-protein cod-
ing transcriptom family and characterized by consisting of >200 nucleotids. Their
role as circulating biomarker has been investigated in cancer and cardiovascular
system. It has recently been shown that the circulating level of the mitochondrial
lncRNA uc022bqs.1 (Long Intergenic non-coding RNA predicting cardiac remod-
eling, LIPCAR) was associated with development of cardiac remodeling and car-
diovascular death.
Purpose: The aim of our study was to compare the diagnostic value of LIPCAR
in patients with STEMI, NSTEMI and stable coronary artery disease (CAD) and
to associate with clinical outcome at 1-year follow-up.
Methods: Sixty-one patients with either stable coronary artery disease with previ-
ous coronary intervention (group CAD, n=30), or STEMI with primary PCI (group
STEMI, n=15) or NSTEMI with coronary intervention (group NSTEMI, n=16)
were prospectively included into the study. Clinical characteristics (age, gender,
atherosclerotic risk factors, presence of peripheral artery disease or chronic renal
insufficiency), and routine laboratory parameter (creatine kinase (CK), troponin
T) were measured. Cardiac adverse events (coronary revascularization, implan-
tation of pacemaker or implantable defibrillator, hospitalization due to angina pec-
toris) were recorded at the 1-year clinical follow-up. LncRNAs were isolated from
the plasma samples using miRNeasy kit, and the LIPCAR level was measured by
quantitative real-time PCR and normalized to controls, and expressed on arbitrary
scale.
Results: Group STEMI patients were younger than the patients in CAD and
NSTEMI groups, and had significantly higher troponin T and CK. LIPCAR value
was found significantly down-regulated in group STEMI (0.45±0.08) (mean±SE)
as compared to groups NSTEMI (0.68±0.21) or CAD (0.79±0.14). Time of plasma
sampling was significantly negatively correlated with LIPCAR levels in groups
STEMI and NSTEMI (p=0.018, r=0.44), suggesting an early massive down-
regulation of LIPCAR in the acute phase of STEMI and NSTEMI. Patients with
stable CAD having cardiac adverse events at the follow-up had significantly higher
levels of LIPCAR (1.12±0.11 vs 0.73±0.19). Our results indicate biphasic re-
sponse of LIPCAR regulation: down-regulation in acute phase of STEMI and
NSTEMI, and up-regulation in chronic CAD.
Conclusions: In a consecutive patient cohort, LIPCAR proved to be an early
discriminative diagnostic marker of STEMI and NSTEMI, and might be a valuable
additional parameter for diagnosis and prognosis of acute or chronic CAD.
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Exenatide does not improve myocardial salvage in patients with an
acute myocardial infarction successfully treated with primary
percutaneous coronary intervention: the first results of the EXAMI trial

S.T. Roos1, L. Timmers2, P.S. Biesbroek1, R. Nijveldt3, M. Voskuil2, P.R. Stella2,
B.K. Velthuis2, N. Van Royen3, A.C. Van Rossum3, Y.E.A. Appelman1.
1Interuniversity Cardiology Institute of the Netherlands (ICIN), Utrecht,
Netherlands; 2University Medical Center Utrecht, Utrecht, Netherlands; 3VU
University Medical Center, Cardiology, Amsterdam, Netherlands

Introduction: The GLP-1 receptor agonist exenatide is an incretin based com-
pound used for glycemic control and is thought to have cardioprotective properties
during reperfusion in addition to primary percutaneous intervention (PCI) for ST-
segment elevation myocardial infarction (STEMI). This double blinded, random-
ized clinical trial studies the effect of exenatide treatment on myocardial salvage
in STEMI patients who successfully underwent primary PCI.
Methods: In total, 91 STEMI patients were randomly assigned to either intra-
venous exenatide or placebo. Study medication was started prior to PCI using 10
μg/h for 30 minutes followed by 84 μg/h for 72h. Patients with a previous car-
diovascular history, Trombolysis In Myocardial Infarction flow 2 of 3 or diabetes
mellitus were excluded. Magnetic resonance imaging was performed within 2–7

days after PCI, to determine left ventricular (LV) volumes and ejection fraction
(EF), infarct size and area at risk (using T2-weighted hyperintensity (T2W) or late
enhancement endocardial surface area (ESA)). The primary endpoint of myocar-
dial salvage index (MSI) was defined as the difference between the area at risk
and total infarct size, as ratio of the area at risk. Secondary endpoints were ma-
jor cardiovascular events ((MACE) defined as cardiac death, repeat MI, coronary
artery bypass grafting or repeat PCI), LV end diastolic volume (EDV), LVEF and
infarct size.
Results: In total 91 patients (age 57.4±10.1 years, 76% male) underwent suc-
cessful PCI and completed the study. There were no baseline differences be-
tween both groups. Symptom to balloon time was 183±84 vs. 201±92 min
(p=0.34) for exenatide (n=42) and placebo (n=49) respectively. Thrombosuction
was performed in 36 (85.7%) patients in the exenatide group vs. 35 (71.4%,
p=0.101) patients in the placebo group. CKMB-max was 239±146 and 249±181
μg/L (p=0.39) for exenatide and placebo respectively. The MSI was not signifi-
cantly different between both groups (with ESA 0.30±0.26 vs 0.26±0.22, p=0.43
and with T2W 0.35±0.25 vs 0.33±0.22, p=0.65 for exenatide vs placebo respec-
tively). There were also no differences in LV EDV (88.1±13.6 vs 87.6±16.6 ml/m2,
p=0.875), LV EF (52.7±7.9 vs. 51.6±7.5%, p=0.53) and infarct size (19.4±13.5
vs. 19.5±12.7% of LV mass, p=0.965). No MACE occurred during the in-hospital
phase.
Conclusion: Our initial results show that there is no improvement in myocardial
salvage with adjuvant exenatide in STEMI patients successfully treated with PCI.
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Treatment and outcome of patients with recurrent myocardial
infarction

D. Radovanovic1, L. Maurer1, O. Bertel2, J.-C. Stauffer3, P. Erne4 on behalf
of AMIS Plus Investigators. 1AMIS Plus Data Center, Institute of Social and
Preventive Medicine, University of Zurich, Zurich, Switzerland; 2Hirslanden-Klinik
im Park, Zurich, Switzerland; 3Hopital Cantonal de Fribourg Billens, Fribourg,
Switzerland; 4Clinic St. Anna, Lucerne, Switzerland

Background: Myocardial infarction (MI) is a common disease but little is known
on differences in therapies and outcomes of patients with first or recurrent MI.
Purpose: This study aimed to evaluate the baseline characteristics at admission,
immediate therapies and outcomes in patients who presented with ST-elevation
myocardial infarction (STEMI) with or without history of prior MI.
Methods: All STEMI patients enrolled 2002–2014 in the AMIS Plus Registry were
included. Outcome was analyzed using logistic multivariate regression. The pri-
mary endpoint was in-hospital mortality. In a subgroup of STEMI patients, a 1-year
follow-up after discharge was performed.
Results: From the 19,665 STEMI patients, 2845 (14%) had a history of prior
MI. These patients were older (69.5y (12.9) vs. 64.2y (13.4); P<0.001), more
frequently male (78% vs. 73%; P<0.001), with more risk factors such as hy-
pertension (74% vs. 53%; P<0.001) and dyslipidemia (78%vs 50%; P<0.001),
more comorbidities such as diabetes (28% vs. 17%: P<0.001), cerebrovascu-
lar (10% vs. 4%; P<0.001), renal (12% vs. 5%; P<0.001) and cancer diseases
(7% vs. 5%, P<0.001). Patients with recurrent MI presented 25 minutes earlier
than those without past history of MI and were more frequently in Killip class
3/4 (12% vs. 7%; P<0.001). Unexpectedly, patients with a history of prior MI
were less likely to receive guideline-recommended drug therapy: aspirin (93% vs.
97%; P<0.001), P2Y12 inhibitor (76% vs. 83%; P<0.001), statin (73% vs. 77%;
P<0.001) and to undergo primary percutaneous coronary intervention (77% vs.
87%; P<0.001). These patients developed more frequently cardiogenic shock
(7% vs. 5%; P<0.001) and reinfarction (2% vs. 1%; P<0.001) during hospital-
ization, had higher crude mortality (10% vs. 5%, P<0.001) than patients without
prior MI. Past history of MI was an independent predictor of in-hospital mortality
in STEMI patients (OR 1.41; 95% CI 1.22–1.64;P<0.001).
The subgroup (n=4486) was followed 1-year after discharge (3893 without und
593 with past history of MI at initial hospitalization). Crude mortality was 2.9% in
the first und 6.7% in the second group (OR 1.68 (1.14–2.47; P=0.008).
Conclusions: Patients admitted with STEMI who had prior MI are high risk pa-
tients, but they were less likely to receive evidence-based treatment and had
worse in-hospital and 1-year outcomes compared to patients with a first MI. Short
and long-term management of patients with recurring MI should be improved.
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Predictive factors of intrahospital mortality in patients with right
ventricular myocardial infarction

M. Hassine, G. Chniti, D. Mlayeh, M. Boussada, M. Mahjoub, M. Ben Massoud,
Z. Dridi, F. Betbout, H. Gamra. Fattouma Bourguiba University Hospital,
cardiology A, Monastir, Tunisia

Introduction: Right ventricular (RV) infarction is a serious and life threatening
condition which mainly complicates an inferior wall myocardial infarction (MI). In
the literature, data for predictive factors of mortality in this setting remains scarce.
Aim: To study predictive factors of intrahospital mortality in patients with RV in-
farction
Methods and results: Data was collected from the MIRAMI registry which is a
monocenter registry including all patients with AMI admitted in cardiology A de-
partment in our University Hospital between January 1995 and March 2013. 1483
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patients were enrolled in our registry. RV infarction was diagnosed in 160 (10.7%)
patients, always complicating an inferior wall MI. 37 (23.1%) patients presented
with right sided heart failure while the remaining patients presented with isolated
features of RV involvement on the ECG with ST elevation in the right leads. Intra-
hospital death occurred in 20 patients (12.5%) and was significantly higher in pa-
tients with RV heart failure (p=0.02). Among all deaths included in our registry, RV
infarction was responsible for 14.5%. The reperfusion strategy was Thrombolysis
in 48 patients (30%), angioplasty in 62 patients (38.8%), a combined approach
in 10 cases (6.3%) and conservative treatment in 40 cases (25%). There was no
difference in mortality among all strategies (p: 0.556). In patients who had angio-
plasty, post procedural TIMI flow 0 or 1 was associated with a higher mortality
(p<0.001). In a multivariate analysis, factors found to predict intrahospital mortal-
ity were: renal impairment defined as creatinin levels >130umol/l (OR: 8.22; 95%
CI [1.33–50.9]; p: 0.023), triple vessel disease (OR: 7.09; 95% CI [1.738–28.93];
p: 0.006) and left ventricular failure with KILLIP >1 (OR: 0.09; CI [1.58–10.58]; p:
0.004)
Conclusion: Our data support the fact that several factors may predict intrahos-
pital mortality after RV myocardial infarction among which renal impairment, the
extent of coronary artery disease and left ventricular heart failure are most the
powerful predictors.
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Who presents sudden cardiac arrest before hospital admission at the
acute phase of STEMI? The e-MUST study

N. Karam1, S. Bataille2, M. Tafflet1, E. Marijon1, F. Lapostolle3, C. Spaulding1,
Y. Lambert4, X. Jouven1 on behalf of The e-MUST study. 1Inserm U970 -
Paris Cardiovascular Research Center (PARCC), Cardiovascular Epidemiology-
Sudden Death, Paris, France; 2Service des registres ARS Ile-de-France, Paris,
France; 3Avicenne Hospital, APHP, Paris, France; 4Versailles Hospital, SAMU
78, Versailles, France

Background: In-hospital death of STEMI decreased drastically contrary to pre-
hospital death. Efforts should now target pre-hospital phase, especially pre-
hospital sudden cardiac arrest (SCA), the main cause of death at this phase.
Most studies on SCA in STEMI were in ICUs or cath labs and excluded patients
who died before hospital.
Purpose: To describe the entire population of STEMI patients who present SCA
before hospital arrival.
Methods: We analyzed data of a prospective pre-hospital study on STEMI pa-
tients in Paris and suburbs (e-MUST) between 2006 and 2010 and compared
patients who presented SCA to those who didn’t.
Results: Of the 8112 patients, 452 (5.6%) presented SCA. Their mean age was
lower, with less diabetes, hypertension, and obesity, more heart failure, and no
statistical difference in sex ratio, hyperlipidemia, smoking, and history of CAD.
Median pain onset-to-EMS call and EMS call-to-arrival delays were shorter. An-
terior STEMI was the most frequent (vs. inferior in non-SCA group). Younger age,
obesity, heart failure, absence of diabetes, anterior location, and short pain onset-
to-EMS call delay were independent predictors of SCA by multivariate analysis.

Multivariate analysis

Parameters OR (CI) p

Age, per 10 years 0.80 (0.73–0.87) <10–4

Female gender 1.00 (0.76–1.34) 0.97
Risk factors

No history of CAD 1.22 (0.91–1.63) 0.18
No Family history of CAD 1.19 (0.89–1.59) 0.23
No Current smoking 1.28 (1.01–1.61) 0.04
No Diabetes 1.84 (1.24–2.73) 0.002
No Hypertension 1.24 (0.97–1.59) 0.09
No Hyperlipidemia 0.98 (0.78–1.23) 0.85

No obesity 1.54 (1.17–2.03) 0.002
Heart failure 10.96 (7.98–15.06) <10–3

Anterior location 1.28 (1.03–1.58) 0.02
Chest pain onset-to-EMS call, per 30 minutes 0.95 (0.93–0.98) <10–3

CAD, coronary artery disease; EMS, Emergency medical system.

Conclusion: Acute STEMI patients present SCA share characteristics that would
allow early identification of a high risk for SCA, allowing more targeted and faster
management.

INFARCTION ACUTE PHASE STEMI I
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Relationship between total ischemic time and survival benefit of
manual thrombus aspiration in patients with STEMI undergoing
primary percutaneous coronary intervervention

S. Hugelshofer1, S. Fournier1, S. Degrauwe1, S. Puricel2, P. Marques-Vidal1,
D. Radovanovic3, P. Erne4, E. Eeckhout1, O. Muller1, J.F. Iglesias1. 1University
Hospital Centre Vaudois (CHUV), Cardiology, Lausanne, Switzerland; 2Hopital
Cantonal de Fribourg Billens, Fribourg, Switzerland; 3UZH - Institute of Social
and Preventive Medicine, Zurich, Switzerland; 4Clinic St. Anna, Cardiology,
Lucerne, Switzerland

Introduction: The clinical benefit of manual thrombus aspiration (TA) during pri-

mary percutaneous coronary intervention (PPCI) in patients with ST-segment
elevation myocardial infarction (STEMI) remains uncertain. Recent data have
demonstrated a time-dependent relationship between total ischemic time (TIT)
and mortality among patients undergoing PPCI for STEMI, suggesting a potential
benefit of TA in patients with longer TIT.
Purpose: We aimed to evaluate whether the clinical efficacy of manual TA varies
according to the TIT in patients with STEMI undergoing PPCI.
Methods: We analysed data from a large, nationwide, prospective, multicenter
registry of patients admitted with acute coronary syndrome in Switzerland (AMIS
Plus). Patients with STEMI undergoing PPCI with (TA+) or without (TA-) manual
TA were included. Baseline characteristics, TIT, peak creatine kinase, a surrogate
of myocardial infarction size (IS), and clinical outcomes were examined. Patients
were divided into 5 time groups based on the TIT: <3 hours, 3–6 hours, 6–9
hours, 9–12 hours and >12 hours, respectively. The primary endpoint was in-
hospital all-cause mortality.
Results: Between 2008 and 2014, a total of 4’154 patients (TA+, n=1’988; TA-
, n=2’166) were included. Patients with a longer TIT were significantly older and
with less high-risk features including previous PCI, cardiogenic shock and anterior
STEMI, compared to patients with a shorter TIT. In-hospital death of any cause
occurred in 3.8% of patients in the TA+ group, as compared with 3.6% in the TA-
group (p=0.71). The results were consistent across all prespecified subgroups
according to age, sex, multivessel disease, infarct-related artery, TIMI flow before
PCI and glycoprotein IIb/IIIa inhibitor use. In-hospital mortality was not statistically
different between the 5 time groups in TA+ and TA- patients (4.3%, 2.5%, 5.2%,
6.3% and 3.2% respectively in TA+ group, p=0.18 and 5.0%, 3.0%, 2.7%, 0.8%
and 2.8% respectively in TA- group, p=0.06). Of note, in the TA+ group, there
was no statistically significant relationship between TIT and survival benefit or
myocardial salvage (p=0.18 and p=0.17, respectively).
Conclusion: In a large real-world registry of patients with STEMI, manual TA dur-
ing primary PCI was not associated with improved in-hospital mortality regardless
of the TIT. Our results are in contradiction with previous studies suggesting a sur-
vival benefit of TA, over PPCI alone, in patients with longer TIT.
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Onset-to-reperfusion time, but not door-to-reperfusion time, is
associated with preserved left ventricular function in patients with
ST-elevation myocardial infarction

T. Takahashi, H. Okayama, M. Kinoshita, T. Miyoshi, K. Hara, A. Higaki,
Y. Kawata, G. Hiasa, T. Yamada, Y. Kazatani. Ehime Prefectural Central Hospital,
Matsuyama, Japan

Background: Onset-to-reperfusion (O2R) time <120 min and door-to-
reperfusion (D2R) time <90 min are recommended in the European Society of
Cardiology guidelines for the management of patients with ST-elevation myocar-
dial infarction (STEMI). However, it is unknown whether these performance mea-
sures are associated with left ventricular function.
Purpose: The aim of this study was to clarify the relationship between these
performance measures and left ventricular function in patients with STEMI.
Methods: We retrospectively studied 323 consecutive STEMI patients referred to
our hospital for primary PCI between April 2008 and December 2013. Patients
with O2R time >12 hours, cardiopulmonary arrest, pump failure, and unknown
onset were excluded. Patients were divided into three groups according to O2R
time (≤120 min, 121–240 min, and >240 min) and D2R time (≤60 min, 61–90
min, and >90 min). Left ventricular ejection fraction (LVEF) was measured at
discharge by using transthoracic echocardiography.
Results: Baseline characteristics were similar among the groups. Thirty-day mor-
tality rate was not significantly different among the groups with respect to O2R
time (2.9%, 1.2%, 4.0%, respectively; P=0.28) and D2R time (0%, 2.9%, 3.6%,
respectively; P=0.17). Patients with O2R time ≤120 min had significantly higher
LVEFs than those with O2R time >240 min (58.2% ± 10.9% vs. 53.3% ± 9.5%;
P<0.05). However, LVEF did not change with time in the three D2R groups
(53.6% ± 9.5%, 55.1% ± 9.1%, 54.1% ± 10.0%, respectively; P=0.52). Multivari-
ate analysis including baseline characteristics, O2R time, and D2R time showed
that only O2R time correlated significantly with LVEF (P<0.01).

Conclusion: O2R time, but not D2R time, is associated with preserved LVEF in
patients with STEMI.
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P537 | BEDSIDE
Prognostic impact of hyperglycemia in Japanese patients with acute
myocardial infarction: a multi-center cohort study of tokyo CCU
network

M. Kishi on behalf of Tokyo CCU Network Committee. NTT Medical Center
Tokyo, Cardiology Department, Tokyo, Japan

Background: Hyperglycemia on admission is a predictor of an unfavorable prog-
nosis in patients with Acute Myocardial Infarction (AMI). However few data are
available in Japanese patients with AMI.
Methods and results: A total of 8527 AMI patients with admission blood glu-
cose level (ABGL) analysis were evaluated using Tokyo CCU Network Database
2009–2012. A total of 28.7% patients had ABGL>200mg/dL and those hyper-
glycemia group showed higher 30-day mortality than the other group. The re-
sult of Cox-regression analysis revealed that hyperglycemia was a strong pre-
dictor of short-term mortality. In the subgroup analysis of diabetic patients, hy-
perglycemia was still a predictor of short-term mortality in both poor-controlled
patients (HbA1c>6.5%) and well-controlled patients.

Multivariate Cox-regression analysis

HR (95% CI) P value

Age 1.002 (1.001–1.003) P=0.002
Chronic Kidney Disease 2.866 (2.283–3.599) P<0.001
Anterior MI 1.600 (1.331–1.924) P<0.001
ACEI 0.306 (0.219–0.428) P<0.001
ARB 0.275 (0.198–0.382) P<0.001
β-Blocker 0.354 (0.272–0.460) P<0.001
Statins 0.375 (0.302–0.465) P<0.001
Hyperglycemia 2.224 (1.856–2.713) P<0.001

Kaplan-Meier curves for all-cause death

Conclusion: From the present study, hyperglycemia was associated with worse
prognosis in Japanese AMI patients, even in diabetic patients.

P538 | BEDSIDE
Determinants of medium-term relative necrotic mass reduction,
assessed by cardiac magnetic resonance, in STEACS revascularized
by primary-PCI: Findings of the PROMISE randomized clinical trial

I. Ferreira Gonzalez1, J. Rodriguez-Palomares1, V. Pineda1, B. Garcia-Del-
Blanco1, I. Otaegui1, A. San-Roman2, F. Fernandez-Aviles3, J. Elizaga3,
J. Barrabes1, D. Garcia-Dorado1. 1University Hospital Vall d’Hebron, Barcelona,
Spain; 2Institute of Heart Sciences, ICICOR, Universitary Clinic Hospital,
Valladolid, Spain; 3Hospital Gregorio Maranon, madrid, Spain

The randomized, placebo controlled, PROMISE trial assessed the effect of intra-
coronary adenosine given at the time of primary percutaneous coronary interven-
tion (PCI). Determinants of relative necrotic mass reduction (RNMR), assessed
by cardiovascular magnetic resonance (CMR) at baseline and 6 months after dis-
charge are presented.
Methods and results: 136 patients with a first STEMI receiving PCI within 6
hours of symptoms onset who underwent CMR 2–7 days after reperfusion and
6 months after discharge were included. RNMR, the percentage of total myocar-
dial mass necrosed at baseline which was reduced after six months of discharge,
was quantified by late Gadolinium enhancement. Demographics, risk factors, an-
giographic characteristics, reperfusion time, and intra-procedure features were
potential determinants of RNMR to be assessed by linear regression modeling.
Mean necrotic mass was 29.5 grs (SD 21.1) at baseline and 20.9 grs (SD 14)
at 6 months (p<0.001; RNMR=21% (SD 0.4)). Some degree of necrotic mass
reduction occurred in 112 patients (82.4%). Adjusting for total baseline necrotic
mass, hypertension, body mass index and occlusion of the left anterior descend-
ing coronary artery (LADCA) were factors associated to a poor RNMR. By con-
trast, RNMR was greater in older patients.

Factors associated with myocardial necrotic mass reduction

Beta coefficient 95% CI P

Baseline necrotic mass (5 gr) 0.038 (0.024 to 0.052) <0.001
Hypertension −0.14 (−0.26 to −0.018) 0.025
Body mass index (10 kg/m2) - 0.17 (−0.34 to −0.0) 0.05
LADCA −0.31 (−0.44 to −0.17) <0.001
Age (10 years) 0.041 (−0.006 to 0.09) 0.08

Conclusion: In contemporary patients admitted for STEMI and receiving PCI ac-
cording with the standards, the average 6 months reduction in myocardial necrotic
mass was as high as 21%. Absence of hypertension, a low body mass index,
coronary occlusion other than LADC, and age were associated to a greater re-
ductions.

P539 | BEDSIDE
Sex-specific trends in cardiovascular drugs use among STEMI patients
in Poland from 2005 to 2011

L. Zandecki1, M. Sadowski2, M. Janion3, M. Gierlotka4, L. Polonski4.
1Swietokrzyskie Cardiology Center, 2nd Cardiology Clinic, Kielce, Poland;
2Swietokrzyskie Cardiology Center, Kielce, Poland; 3The Jan Kochanowski
University, Kielce, Poland; 4Medical University of Silesia, Zabrze, Poland

Background: Many recent studies have reported underutilization of evidence-
based pharmacotherapy in women with acute coronary syndromes. This problem
may also account for higher mortality rates observed in women with STEMI. We
expected that such a sex gap would be closing.
Purpose: To study the temporal trends in use of evidence-based medications
during hospitalization and at discharge among men and women with STEMI in
Poland froM 2005 to 2011.
Methods: We analysed data on pharmacotherapy of 73,488 men and 37,660
women with STEMI (hospitalized from 2005 to 2011) from nationwide registry of
acute coronary syndromes PL-ACS.
Results: Changes in pharmacotherapy are presented in a table. Almost all trends
were significant which confirms the presence of directional year-by-year changes
that were statistically distinguished from random behaviours.

Conclusions: In 2011 women with STEMI still received less evidence-based
pharmacotherapy during hospitalization. However, there were tendencies to equal
administration of anti-platelet agents in both sexes and in 2011 sex-disparities
in use of these medications were no longer observed. There were also trends
towards reduction of discrepancies in evidence-based drugs recommendations
given at discharge to men and women. Many sex-related differences disappeared
over the study period, what may be of benefit to women with STEMI, particularly
regarding post-hospitalization outcomes. In-hospital pharmacotherapy requires
more attention, even though it got improved at discharge.

P540 | BEDSIDE
Cystatin C as an independent prognostic factor for in-hospital
mortality in patients with acute myocardial infarction with ST-segment
elevation

J. Precek, M. Hutyra, F. Kovacik, M. Taborsky. Palacky University, Faculty of
Medicine and Dentistry, Department of Internal Medicine I-Cardiology, Olomouc,
Czech Republic

Background: Patients with acute myocardial infarction with ST-segment elevation
(STEMI) forms a heterogeneous group with different prognosis. Early identifica-
tion of potential prognostic factors differentiating between individuals with very
good prognosis and group of patients with risk of complications is very important.
Cystatin C is considered as a prognostic indicator in a variety of cardiovascular
diseases. The aim of this study was to assess the prognostic value of the cystatin
C in an unselected population of patients with STEMI.
Methods: 606 consecutive patients (434 males, mean age 65,34 years) with
acute ST-segment elevation myocardial infarction (MI) were prospectively en-
rolled. In 272 patients (44,9%) was MI located on the anterior wall, at 232 (38,3%)
on the inferior wall, 102 patients (16,8%) had lateral MI. In-hospital mortality was
5,94%. Measurements of serum cystatin C and standard laboratory tests includ-
ing cTnT and other cardiac markers and clinical evaluation including Killip class
assessment at admission were performed for all patients. Correlations between
cystatin C and several baseline parameters were performed and multivariate re-
gression analysis was used to evaluate its prognostic value.
Results: For cystatin C was founded strongest correlation from assessed mark-
ers in relation to in-hospital mortality. The receiver operator characteristics curve
(ROC) for in-hospital mortality showed area under curve (AUC) of 0,79 (95% CI:
0,70–0,87; p<0,0001) and identified optimal cut-off of cystatin C >1,02 mg/l to
predict in-hospital mortality with a specificity of 64,0% [95% CI 59,9–67,9], sensi-
tivity of 72,2% [95% CI 54,8–85,8]. This correlation was stronger than for the other
parameters of renal function (creatinine: AUC=0,69, urea: AUC=0,74; GF-MDRD:
AUC=0,77; GF from cystatin C: AUC=0,78) and some other indicators that are
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usually associated with increase in mortality during hospitalization (NT-proBNP:
AUC=0,75; troponin T: AUC=0,63, Killip class at admission: AUC=0,68).
Conclusions: The clear correlation between the value of cystatin C at admis-
sion and in-hospital mortality in patients with STEMI was identified. This confirms
the position of cystatin C as an independent prognostic factor for cardiovascular
disease, including ST-segment elevation myocardial infarction.

P541 | BEDSIDE
Periprocedural ventricular fibrillation in patients with ST-segment
elevation myocardial infarction treated with percutaneous coronary
intervention determines higher in-hospital mortality

D. Pres, M. Hawranek, M. Gierlotka, M. Tajstra, G. Slonka, K. Wilczek,
A. Lekston, M. Gasior. III Chair and Department of Cardiology, Silesian Centre
for Heart Diseases, Zabrze, Poland

Ventricular fibrillation (VF) during percutaneous coronary intervention (PCI) is
thought to be indicators of successful reperfusion. However, VF may occur due to
ongoing myocardial cell damage and ischemia connected with procedure.
Purpose: The purpose of this analysis was to assess whether periprocedural
VF affects in-hospital mortality in patients with ST-segment elevation myocardial
infarction (STEMI) and to point out factors determining it.
Methods: Consecutive patients with STEMI were included in the analysis. Pa-
tients were divided into two groups: group I – patients with VF during PCI, group
II patients without these arrhythmias.
Results: A total of 3703 patients were included in the analysis. There were 133
patients (3.6%) with VF connected with angioplasty. Patients with VF were older,
had more frequently anterior wall myocardial infarction, cardiogenic shock, VF
before PCI (19.6% vs 4.5%; p=0.0001), previous myocardial infarction (28.2% vs
18.3%; p=0.004) multivessel coronary disease, initial TIMI 0–1 (89.3% vs 81.9%;
p=0.03), less frequently final TIMI 3 (68.4% vs 90.0%; p=0.001) compared with
patients without VF. The in-hospital mortality was 45.1% and 3.9% (p=0.001),
respectively for patients with and without periprocedural VF. Moreover the mul-
tivariate analysis revealed that VF during PCI was a prognostic factor of higher
in-hospital mortality [OR=4.98 (2.23–11.1); p=0.0001]. The independent factors of
the VF’s occurrence were: previous myocardial infarction [OR=1.59 (1.06–2.39);
p=0.02] and final TIMI 3 flow [OR=0.26 (0.17–0.40); p=0.00001].
Conclusion: VF during PCI determines higher in-hospital mortality. There are
factors which determines it.

P542 | BENCH
Which one should be treated in the setting of acute ST elevation
myocardial infarction? Culprit lesion or culprit vessel

U. Arslan1, M. Yaman1, I. Kocaoglu2, O.E. Turan2, H. Yucel1, A. Aksakal1,
A.H. Ates1. 1Samsun Education and Research Hospital, Samsun, Turkey; 2Aydin
State Hospital, Cardiology, Aydin, Turkey

Purpose: The present report describes a sub-group of patients with acute STEMI
who had ≥2 lesions in the culprit vessel during primary PCI. Herein, we aimed to
examine two different strategies namely PCI of only culprit lesion (CL) vs. PCI of
all lesions in the culprit vessel (CV) in the setting of acute STEMI.
Methods: Patients who underwent primary PCI were retrospectively sought from
our database for the presence of an additional lesion in the infarct related artery.
These patients were grouped into two according to the PCI strategy: CV vs. CL
groups. CL group underwent primary PCI only for culprit lesion, and in another
session, the non-culprit severe lesion was stented. CV group underwent PCI for
all the lesions in the infarct related artery during primary PCI. The coronary an-
giograms of these patients before and after the procedure were examined for
coronary TIMI flow. Besides, major clinical outcomes were determined either by
phone call or from the database of hospital.
Results: Out of 637 patients, 472 (74.1%) underwent primary PCI for the culprit
vessel (CV group) and 165 (25.9%) underwent primary PCI only for culprit lesion
(CL group). TIMI flow before primary PCI and after stenting the culprit lesion
were similar, however TIMI flow after completion of the procedure was significantly
better in the CL group (Table 1). In 49 (10.5%) patients in CV group, TIMI flow got
worse (15 of 49 had TIMI 0 or 1 flow) after stenting the second lesion in the
culprit vessel. Death, non-fatal myocardial infarction and repeat revascularisation

Culprit vessel group Culprit lesion group p value
(n=472) (n=165)

TIMI flow before primary PCI
0/1 339 (71.8%) 120 (72.7%)
2 66 (14.0%) 21 (12.7%) 0.92
3 67 (14.2%) 24 (14.5%)

TIMI flow after PCI of the culprit lesion
0/1 2 (0.4%) 1 (0.6%)
2 22 (4.7%) 9 (5.5%) 0.88
3 448 (94.9%) 155 (93.9%)

TIMI flow after index revascularization (completion of the procedure)
0/1 16 (3.4%) 1 (0.6%)
2 49 (10.4%) 9 (5.5%) 0.022
3 407 (86.2%) 155 (93.9%)

No- or slow-reflow (TIMI 0–2 flow) after
index revascularisation 65 (13.8%) 10 (6.1%) 0.008

did not differ between two groups. However, early stent thrombosis had a trend to
be observed more commonly in CV group [14 (3.0%) patients vs. 1 (0.6%) patient,
p=0.09].
Conclusion: “The enemy of better is best” works if there is an additional lesion
in the culprit vessel during primary PCI. In this case, deferring stenting for the
non-culprit lesions in the culprit artery after stenting the culprit lesion should be
considered to prevent the development of no- or slow-reflow.
Acknowledgement/Funding: None

P543 | BEDSIDE
Fibrinolysis pre-PCI reduces the rate of cardiogenic shock when
compared with primary PCI alone

M. Vanhaverbeke1, L. Janssens2, F. Van De Werf1. 1KU Leuven, Department
of Cardiovascular Sciences, Leuven, Belgium; 2Imelda Hospital, Cardiology,
Bonheiden, Belgium

Introduction: Primary percutaneous coronary intervention (PCI) has become the
standard of care for the treatment of ST-elevation myocardial infarction (STEMI)
when it can be performed within 90 to 120 minutes after first medical contact.
Whether fibrinolysis given before the intervention reduces the incidence of car-
diogenic shock is not known.
Methods: From randomised studies we assessed the incidence of cardiogenic
shock in STEMI patients who received fibrinolysis pre-PCI versus those assigned
to standard primary PCI. The number of patients developing cardiogenic shock in
both groups were pooled and analysed using the Chi Square test statistic.
Results: The results of the STREAM, FINESSE and WEST trials were included.
The FINESSE trial compared pre-PCI half-dose reteplase with primary PCI. The
STREAM trial compared pre-PCI tenecteplase with primary PCI and amended its
protocol to use half-dose tenecteplase in patients older than 75 years. The WEST
trial also compared pre-PCI tenecteplase with primary PCI. A significant lower
number of patients treated with fibrinolysis pre-PCI developed cardiogenic shock
(4.76% vs. 6.38%, p=0.0309, figure 1). In a subgroup analysis of patients pre-
senting within 3 hours after symptom onset, the difference in favour of fibrinolysis
pre-PCI was larger (p=0.0199, figure 1). However, fibrinolysis pre-PCI increased
the risk of major bleeding (6.2% vs. 3.8%, p=0.0007) and was not associated with
an early mortality reduction (4.6% vs. 4.3%, p=0.57).

Cardiogenic shock at 30-90 days.

Conclusion: Our analysis suggests that in STEMI patients, early reperfusion
with a fibrinolytic agent before PCI reduces the risk of cardiogenic shock when
compared with primary PCI alone, at the cost of an increased risk of bleeding.
Whether such a strategy improves long-term survival is not known.

P544 | BEDSIDE
Impact of pre-hospital pathways on use and timing of reperfusion
therapy in STEMI patients. A nationwide quality audit study by the
French health authority

L. Banaei-Bouchareb1, F. Capuano1, N. Danchin2, M. Gloanec1, C. Grenier1.
1Haute Autorité de Santé, St Denis, France; 2AP-HP - European Hospital
Georges Pompidou, Paris, France

The use and timing of reperfusion therapy in STEMI patients have a direct impact
on outcomes. Current European guidelines recommend primary percutaneous
coronary intervention (pPCI) as the optimal reperfusion method, provided it is
performed in due time (<120 minutes down to 60 minutes whenever possible
for early presenters). In 2013, the French Health Authority launched a nationwide
audit designed to study the impact of pre-hospital pathways on the use and timing
of pPCI.
Population and methods: All institutions with >10 patients admitted with acute
myocardial infarction in 2012 were included; 12,370 patient files were collected
from the 347 participating centers (all patients in centers with <80 STEMI patients
per year, and a random selection of 80 patients in the larger centers); 604 patients
with AMI while already hospitalised, 723 patients who died in hospital, 1040 pa-
tients who received fibrinolysis, and 3347 patients in whom time from onset was
>12 hours were excluded. The study population therefore comprised 6,893 pa-
tients with a STEMI ≤12 hours from symptom onset. Optimal prehospital pathway
was defined as transportation by physician-staffed EMS ambulances (SAMU)
directly to an institution with a cath lab open 24/7; all other pathways (e.g. patients
directly presenting to an emergency department) were considered suboptimal.
Results: 2,611 patients (38%) used the optimal pathway. Compared with those
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who did not, they were younger (62±13 vs 64±15 years, P<0.001), more often
male (79% vs 72%, P<0.001), and more frequently current smokers (39% vs
33%, P<0.001); onset to ECG time was ≤120 minutes in 68% of the optimal
pathway vs 45% of the non-optimal pathway groups. Interestingly, 40% of the
patients in the suboptimal pathways had initially called the SAMU emergency
medical system (compared with 93% of the patients in the optimal pathway), but
were not directly transported to an institution with cath lab facilities. Primary PCI
was performed in 94% of the patients using the optimal pathway, compared with
75% of those using suboptimal pathways (P<0.0001); pPCI was performed within
recommended time delays in 78% of the optimal pathway group vs 51% in the
suboptimal pathway group (P<0.0001).
Conclusion: In this nationwide survey conducted in 2013, use of an optimal
pathway (direct EMS transportation to a center with cath lab facilities) resulted
in higher rates of pPCI and higher rates of reperfusion within recommended time-
lines. Encouraging the use of such a pathway should be promoted, as the higher
percentage of timely pPCI will result in improved outcomes.

INFARCTION ACUTE PHASE STEMI II

P545 | BEDSIDE
Right ventricular dysfunction and pulmonary hypertension: prevalence
and prognosis in ST segment elevation acute myocardial infarction

J. Reis Pires Martins, C. Arantes, G. Abreu, C. Rodrigues, A. Gaspar, P. Azevedo,
C. Vieira, M. Pereira, A. Rebelo, J. Marques. Hospital de Braga, Braga, Portugal

Background: Right ventricular dysfunction (RVd) in ST segment elevation acute
myocardial infarction (STEMI) is associated with high in-hospital morbidity and
mortality, requiring early clinical recognition to choose an appropriate therapeutic
strategy. In this setting pulmonary hypertension (PHT) may exacerbate the hemo-
dynamic instability associated with RVd.
Purpose: To determine the prevalence and prognostic value of RVd and PHT in
patients (P) with STEMI.
Methods: We performed a retrospective study including 1149 P admitted with
STEMI over 5 years and during a minimal 6 months (6m) follow-up. Pulmonary
artery systolic pressure (PASP) and right ventricular (RV) function were assessed
in all P in the first 48 hours by transthoracic echocardiography. PHT was defined
as a PASP ≥36mmHg. RVd was defined as a RV fractional area change ≤35%
or a tricuspid annular plane systolic excursion ≤16mm. P were classified into 4
groups: G1) normal RV function + no PHT; G2) RVd + no PHT; G3) normal RV
function + PHT; G4) RVd + PHT. The primary endpoint was 6m all-cause mortality.
Results: In the study population, 5% (G2 n=58) P had RVd with no PHT, 11,3%
(G3 n=130) had PHT with normal RV function and 1,2% (G4 n=14) had both
RVd and PHT. P with both RVd and PHT had a poor 6m outcome (FIG. 1), with
a higher 6m all-cause mortality (7,4% vs 17,2% vs 20,0% vs 35,7%;p<0,001).
After multivariate analysis, compared with P with normal RV function and no PHT,
the 6m all-cause mortality HR was 1,64 (CI 95;p=0,003) for P with both RVd and
PHT, 1,14 (CI 95%;p=0,035) for P with only RVd and 1,26 (CI 95%; p=0,01) for P
with only PHT.

FIG 1. Kaplan-meier curves

Conclusions: In STEMI the presence of both RVd and PHT was associated with
a poor 6m outcome. PHT modifies clinical course of P with RVd, increasing the
6m all-cause mortality of P with RVd.

P546 | BENCH
Cholesterol crystals and macrophage content decrease over coronary
thrombus age in STEMI

A. Fernandez Cisnal, L. Fuentes-Castillo, M. Vila Sala, F. Fernandez, M. Gracida,
J.L. Ferreiro, J.L. Gomez-Lara, G. Roura, J.A. Gomez-Hospital, A. Cequier-Fillat.
University Hospital of Bellvitge, Barcelona, Spain

Introduction: Cholesterol crystals (CC) and macrophages have been reported

as a marker, and a trigger of inflammation on atherosclerotic plaque leading to it
rupture and consequent STEMI.
Purpose: To analyse dynamic changes on coronary thrombus content of choles-
terol crystals and macrophages in patients with STEMI who underwent primary
angioplasty.
Methods: Intracoronary thrombi (n=639) were obtained by thromboaspiration in
723 STEMI patients presenting for primary angioplasty. Thrombi were stained
with hematoxylin-eosin and analysed by optical microscopy. Several characteris-
tics were assessed including, CC and macrophage presence. Time symptoms to
reperfusion and several clinical variables were collected.
Results: CC and macrophage presence was not linked with any clinical vari-
able except for time from symptoms to reperfusion (CC p=0.003, macrophage
p=0.002) decreasing over the time (Figure 1 and Table 1).

Table 1

Cholesterol crystals Macrophagues
Yes No p Yes No p

Age 61 [50–72] 60 [49–71] 0.516 59 [49–71] 60 [50–71] 0.444
Sex (man) 83.4% (136) 81.2% (454) 0.519 82.3% (177) 81.5% (413) 0.783
Hypertension 54.0% (88) 52.4% (293) 0.723 54.9% (118) 51.9% (163) 0.459
Diabetes 25.8% (42) 20.2% (113) 0.658 22.3% (48) 21.1% (107) 0.715
Dyslipemia 48.4% (104) 47.9% (243) 0.913 47.2% (77) 48.3% (270) 0.811

Figure 1

Conclusions: It this large STEMI cohort CC and macrophage presence on intra-
coronary thrombus decrease over the thrombus age.

P547 | BEDSIDE
Significance of acute total coronary artery occlusion in patients with
LCX-related STEMI and NSTEMI

J. Karwowski1, L. Polonski2, M. Gierlotka2, M. Gasior2, M. Beckowski1,
I. Kowalik1, H. Szwed1 on behalf of Institute of Cardiology, 2nd Department of
Coronary Artery Disease, Warsaw, Poland; Silesian Center for Heart Diseases,
3rd Department of Cardiology,. 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 purpose of this study was to define the significance of acute to-
tal coronary occlusion in patients presenting with left circumflex (LCX)-related
ST-elevation myocardial infarction (STEMI) and non ST elevation myocardial in-
farction (NSTEMI).
Methods: A total of 1514 pts with LCX-related MI enrolled in the Polish Registry
of Acute Coronary Syndromes who underwent percutaneous coronary interven-
tion (PCI) were analyzed. Both STEMI (627) and NSTEMI (887) pts were divided
in 2 groups according to preprocedural culprit TIMI flow: TIMI flow 0 – total coro-
nary occlusion (TO) and TIMI flow 1–3 – non-TO. STEMI: TO 377 pts (60.13%),
nTO 250 pts (39.87%) and NSTEMI: TO 321 pts (36.2%), nTO 566 pts (63.8%),
respectively.
Results: Acute total occlusion of LCX were associated with larger enzymatic my-
ocardial size regardless of the presence or absence of ST-segment elevation
(TO-STEMI 191.3; TO-NSTEMI 114; nTO-STEMI 99; nTO-NSTEMI 44 [mg/dl]).
Pts with TO had higher incidence of type C lesion and a lower incidence of final
TIMI 3 flow in the IRAs compared to the nTO pts. Both STEMI and NSTEMI pts
with TO had higher hospital mortality (5.57% and 5.00%) in comparison to nTO
pts (2.00% and 1.8%), with no differences in 12-, 24- and 36-months mortality.
By multivariable analysis total coronary occlusion was an independent predictor

A multivariable analysis of mortality

An independent predictors of 1-month mortality (IO [95% Cl])
Total occlusion 2.388 [1.184–5.033] p=0.0176
Renal failure 3.882 [1.469–9.602] p=0.0043
GRACE score/10 1.304 [1.185–1.440] p<0.0001
Ejection fraction/10 0.434 [0.302–0.619] p<0.0001

An independent predictors of 36-month mortality (IO [95% Cl])
Renal failure 3.198 [1.608–6.360] p=0.0009
Age/10 1.427 [1.145–1.778] p=0.0016
GRACE score/10 1.643 [1.082–1.253] p<0.0001
Ejection fraction 0,621 [0.507–0.761] p<0.0001
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of in-hospital and one-month mortality, but not in further follow up. ST-segment
elevation was not an independent mortality predictor.
Conclusions: Pts with total artery occlusion had higher in-hospital mortality both
STEMI and NSTEMI group, but long-term 36-mth mortality was comparable be-
tween groups.

P548 | BEDSIDE
Heart type fatty acid binding protein as a diagnostic and a prognostic
marker in patients presenting by suspected ACS

A.F.R. Rizk, A.M.R. El Hadidi, O. Emad, N. Ismail, M. Hassan. Critical Care
Department Cairo University Hospitals, cairo, Egypt

Background: Early diagnosis of AMI facilitates rapid and appropriate triage of
patients helping to prevent inadvertent discharge of patients with AMI, and avoids
delay in administering treatment for acute MI.
Objective: To determine the diagnostic and prognostic accuracy of a rapid heart-
type fatty acid-binding protein (H-FABP) test in patients suspected of acute coro-
nary syndrome (ACS).
Patients and methods: 90 patients admitted with chest pain of possible or defi-
nite cardiac etiology (within 24 h duration), irrespective of (ECG) changes, where
they subjected to detailed and full history taking and thorough clinical examina-
tion,12 lead ECG, an Echocardiography, Full laboratory investigation, including
Cardiac enzymes, troponin, and H-FABP, Coronary Angiography to assess the
severity of coronary artery disease using modified Ginssini score, and follow up
for the incidence of cardiac events either during hospitalization, or during six-
months follow up.
Results: It was found that H-FABP is a sensitive biomarker for myocardial infarc-
tion on admission where sensitivity was 92.3% and NPV was 100%, with 95% CI
(0.660–0.891) (P<0.001). This was higher when compared with Troponin (sensi-
tivity was 37%, and NPV 37.8%, with 95% CI (0.568–0.782)), and the discrimi-
natory power for H-FABP was higher as indicated by AUC 0.776 versus Troponin
0.675. Also Increasing concentration of H-FABP was a predictor of heart failure
symptoms and recurrent ischemia at six-months follow up (p<0.001),with sensi-
tivity and specificity found to be 75% and 92% respectively at H-FABP level of
43.95 ng/ml for heart failure, and 71% and 96% for recurrent ischemia.
Conclusion: H-FABP is an early sensitive marker of myocardial infarction, and
Increasing H-FABP value has a prognostic role in prediction of incidence of heart
failure and ischemic heart disease during six-month follow up, irrespective of tro-
ponin level.
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The acute myocardial infarction cost-of-illness study in Poland

A. Kozierkiewicz1, K. Chlebus2, M. Gierlotka3, B. Wojtyniak4, L. Polonski3,
M. Gasior3, M. Zembala3, Z. Kalarus3, G. Opolski5, T. Zdrojewski2. 1JASPERS,
Warsaw, Poland; 2Medical University of Gdansk, Gdansk, Poland; 3Silesian
Center for Heart Diseases (SCHD), Zabrze, Poland; 4National Institute of Public
Heath, National Institute of Hygiene, Warsaw, Poland; 5Medical University of
Warsaw, Warsaw, Poland

Background and aim: The most recent study (AMI-PL) assessed the incidence
of acute myocardial infarction (AMI) in Poland at c. 82 thousand a year (year
2009); c. 75 thousand persons admitted to hospitals, c. 7 thousand dying before
being admitted. The study presents the financial and economic costs of illness
due to AMI in population of Poland.
Methods: The analysis performed from societal point of view, covered direct,
indirect and intangible costs of AMI. The costs model was based on the following:
1/incidence of AMI in 2009, estimated in the AMI-PL study, 2/ direct costs incurred
by the National Health Fund (NHF) for those patients in a period 2009 - 2012, 3/
productivity loses due to AMI, in years following the onset of the disease, 4/ costs
incurred by the social protection system in 2009 and subsequent years.
Intangible costs of AMI mortality were estimated using willingness-to-pay (WTP)
method. Costs presented in real values for 2009; if necessary discounted and
presented as a present value (PV) for 2009.
Results: The direct costs of care of the AMI patients who got ill in 2009 had been
estimated as presented in the table below. Per person it was respectively: �5,000
total, �2,800 per hospitalization, �2,000 for other health services and �200 for
drugs.
The indirect costs, limited to documented ill-health benefits paid by the social
security system, and productivity loses of the professionally active people, were
estimated (in 2009 present value) at �730–2,200 million. The range of estimates
resulted from different options of measuring productivity. This amount was 2–7
times higher than the direct costs.

Costs of AMI (onset 2009), � (billion)

Direct costs Euro (billion) Indirect costs Euro (billion)

NHF costs (total) 0.57 Productivity loses 0.5–2.2
– first hospitalisation 0.21 ill-health benefits 0.29
– first 12 months of care 0.32 Intangible costs Euro (billion)
– first 36 months of care 0.37 Loss of life 5–25

Conclusions: The study, for the first time in Poland and Central Eastern Europe,
presents detailed direct costs of care offered by the public health care system

to patients with AMI. Comparing the costs above with conservatively assessed
indirect costs it allows concluding that preventing the illness as well as efficient
treatment may be financially rewarding, if only it is medically feasible.

P550 | BEDSIDE
Benchmarking in the Myocardial Infarction Registry Rheinland-Pfalz
(MIR-RLP) resulted in Increase in Pre-hospital ECG-Recording and
Reduction in Ischemic Time to Reperfusion in STEMI

A.K. Gitt1, S. Schneider2, J. Karcher3, B.M. Schumacher4, S. Heinemann5,
T. Muenzel6, R. Zahn1 on behalf of MIR-RLP-Study Group. 1Herzzentrum
Ludwigshafen, Med. Klinik B, Kardiologie, Ludwigshafen am Rhein, Germany;
2Institut f. Herzinfarktforschung Ludwigshafen, Ludwigshafen am Rhein,
Germany; 3Heart Attack Research Center at the University of Heidelberg,
Ludwigshafen am Rhein, Germany; 4Westpfalz Hospital, Kaiserslautern,
Germany; 5Ministry of Health RLP, Mainz, Germany; 6Johannes Gutenberg
University Mainz (JGU), Mainz, Germany

Background: The annual German Heart Disease Report documented large dif-
ferences in outcomes of patients with MI between the different federal states in
Germany based on available ICD-10 data, with mortality rates in Rheinland-Pfalz
(RLP) above the mean of Germany.
Methods: In cooperation with the health ministry of RLP we conducted a myocar-
dial infarction registry (MIR-RLP) enrolling consecutive patients with ST-elevation
myocardial infarction (STEMI) admitted to any hospital in RLP within 24h of symp-
tom onset. MIR-RLP consisted of 3 study phases: I. Enrolment of patients with
STEMI (Nov 2012–Apr 2013); II. Analyses of phase I data and regional bench-
mark conferences (May 2013–Oct 2013); III. Enrolment of patients with STEMI
(Nov 2013–April 2014) to document changes in treatment and outcome as com-
pared to phase I. We analysed, if the benchmark conferences did have an impact
on STEMI treatment and outcome.
Results: A total of 1,696 consecutive patients with STEMI were enrolled into MIR-
RLP in 52 hospitals, 29 with and 23 without PCI facilities. Patient characteristics,
admission modality, treatment and outcome are documented for November to
April in two consecutive years.

All Phase I Phase III p-value
STEMI (Nov 12–Apr 13) (Nov 13–Apr 14)
n=1696 n=856 n=840

Age (years) 63.8 64.2 63.5 =0.22
Female gender 29.3 26.6% 31.9% <0.05
Renal failure 7.6% 8.9% 6.4% =0.06
Admission via “911” 61.1% 61.6% 60.7% =0.70
Pre-hosp. ECG 66.7% 62.5% 69.6% <0.01
Sympt. - Reperf. (min/median) 191 198 181 =0.06
Cardiogenic shock 8.4% 8.3% 8.4% =0.90
Prehosp. fibrinolysis 1.1% 1.3% 1.0% =0.52
Primary/“Facilitated” PCI 97.8% 97.6% 98.0% =0.90
Hospital death 8.3% 9.0% 7.6% =0.30

Conclusions: MIR-RLP is the first registry covering consecutive STEMI patients
of one entire federal state. Regional benchmark conferences including emer-
gency medical services reflecting possible improvements in the course of STEMI-
treatment led to an increase of pre-hospital ECG-recordings and a decrease in
time to reperfusion. Hospital mortality was lower in phase III as compared to in
phase I.

P551 | BEDSIDE
Worse short-term outcome for women with STEMI. Insights from the
ATLANTIC study

E. Swahn1, D. Venetsanos1, S. Sederholm Lawesson1, J. Alfredsson1,
M. Janzon1, A. Cequier2, M. Chettibi3, S. Goodman4, A. Vant Hof5,
G. Montalescot6. 1Linkoping University Hospital, Department of Cardiology,
Linkoping, Sweden; 2University Hospital of Bellvitge, Heart Disease Institute,
Barcelona, Spain; 3Centre Hospito-universitaire Frantz Fanon, Blida, Algeria;
4St. Michael’s Hospital, Canadian Heart Research Centre, Division of Cardiology,
Toronto, Canada; 5Isala Clinics, Department of Cardiology, Zwolle, Netherlands;
6Hospital Pitie-Salpetriere, ACTION Study Group,Institut de Cardiologie
(AP-HP), Paris, France

Background: There are conflicting data whether female gender is independently
associated with adverse outcomes in STEMI.
Purpose: To evaluate gender differences in clinical outcomes in the ATLANTIC
trial (NCT01347580).
Methods: The international, double-blind ATLANTIC trial randomised 1862
STEMI patients to pre-hospital versus in-hospital treatment with ticagrelor. We
performed a pre-specified analysis of the association between gender and out-
comes and tested for interaction between gender and treatment using logistic
regression and Cox proportional hazards models.
Results: Women were older (71 vs 58 years, p<0.01), more often had TIMI
score 3–6 (63 vs 32%, p<0.01) and longer pre-hospital delay (88 vs 77 min-
utes, p<0.01). Despite a lower risk of absence of TIMI 3 flow at initial angiogra-
phy (adjusted OR 0.57, 95% CI 0.40–0.82), the risks of the composite endpoint
of death/MI/stroke/urgent revascularisation/definite acute stent thrombosis (ad-
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justed HR 1.89, 95% CI 1.08–3.29), all-cause mortality (adjusted HR 2.50, 95%
CI 1.19–5.29), and TIMI major bleeding (adjusted HR 3.21, 95% CI 1.20–8.62)
were all higher in women (Figure). There was no association between gender
and efficacy or safety of randomised treatment.

Figure 1

Conclusions: Female gender was associated with higher risk of mortality and
major bleeding at 30 days. Pre-hospital administration of ticagrelor has a similar
efficacy and safety profile in men and women with STEMI.
Acknowledgement/Funding: The ATLANTIC study was funded by AstraZeneca.
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Symptoms and pre-hospital delay times in relation to infarct related
artery (IRA) in ST-elevation myocardial infarction (STEMI) patients - a
survey report from the SymTime study group

S. Sederholm Lawesson1, J. Carlsson2, R.M. Isaksson1, K. Hellstrom Angerud3,
E. Logander1, E. Swahn1 on behalf of SymTime study group. 1Linkoping
University Hospital, Department of Cardiology, Linkoping, Sweden; 2Linnaeus
University, Department of Cardiology, Kalmar, Sweden; 3Umea University,
Department of Cardiology Heart Centre and Department of Nursing, Umea,
Sweden

Background: A variety of factors have been associated with prolonged pre-
hospital delay in STEMI, e.g. older age, female gender and different co-
morbidities. Some data indicate an association between IRA and system delay
but data are scarce on whether IRA is also associated with pre-hospital delay
and presentation.
Methods: SymTime is a Swedish multicentre observational study where STEMI
patients within 24h from admission filled in a validated questionnaire about their
symptoms and actions in the pre-hospital phase.
Results: In total, 532 STEMI patients were included among whom IRA could be
identified in 96%. See table for comparisons between the three main coronary
arteries.

Table 1. Associations between infarct related artery (IRA) and pre-hospital actions, symptoms
and delays in STEMI patients

LAD (n=209) LCx (n=77) RCA (n=215) p-value

Age, mean (SD) 65.6 (11.4) 65.5 (10.2) 65.0 (11.6) 0.90
Women 45 (21.5) 18 (23.4) 55 (25.6) 0.62
Delay time, median (Q1, Q3) 1:02 (0:30, 2:53) 1:15 (0:42, 2:41) 1:09 (0:26, 2:59) 0.87
Chest pain 193 (92.3) 65 (84.4) 186 (86.5) 0.08
Throat 28 (13.4) 20 (26.0) 62 (28.8) <0.001
Back 27 (12.9) 10 (13.0) 44 (20.5) 0.008
Jaw/teeth 17 (8.1) 9 (11.7) 42 (19.5) 0.002
Stomach 9 (4.3) 4 (5.2) 23 (10.7) 0.03
Arms/hands 111 (53.1) 39 (50.6) 126 (58.6) 0.37
Tiredness 59 (28.2) 24 (31.2) 86 (40.0) 0.03
Dyspnea 68 (32.5) 16 (20.8) 75 (34.9) 0.07
Vertigo/pre-syncope 38 (18.2) 16 (20.8) 80 (37.2) <0.001

Conclusion: IRA was not associated with pre-hospital delay. Anyhow symptoms
differed between the three IRA vessels. The present study offers an in-depth
knowledge about STEMI symptoms depending on IRA. This is important as a
prompt and correct identification of STEMI is mandatory in order to start reperfu-
sion therapy in a timely manner.

P553 | BEDSIDE
Comparison between thermodilution and Doppler flow velocity derived
quantification of microvascular function after acute myocardial
infarction

G.A. De Waard, P.F. Teunissen, M.R. Hollander, I. Danad, P. Knaapen, N. Van
Royen. VU University Medical Center, Cardiology, Amsterdam, Netherlands

Background: Coronary microvascular function following an acute myocardial in-
farction relates to long-term clinical outcome. Invasive interrogation of coronary
microvascular function and resistance can be performed using either a thermod-
ilution or a Doppler flow based technique. For the contemporary coronary wires

to assess flow, it is not clear to which extent experimental findings using either
technique can be translated to the other technique.
Methods: Combined measurements of distal pressure and Doppler flow velocity
using the Combowire, as well as simultaneous assessment of distal pressure and
mean transit time using the Pressurewire were obtained. In total 19 patients were
enrolled directly following revascularization for ST segment elevation myocardial
infarction and 32 coronary arteries were measured. The study comprised mea-
surements in infarct related arteries (n=19) and reference arteries (n=13). Mea-
surements were obtained both under resting and hyperemic conditions. In 5 coro-
nary arteries (16%) Doppler spectral velocity signals were of insufficient quality
and these measurements were discarded.
Results: A strong correlation coefficient between Doppler derived coronary
flow reserve (CFR-Doppler) and thermodilution derived CFR (CFR-thermo) of
R=0.887; P<0.001 was found. CFR-thermo overestimated CFR-Doppler by 0.09
by Bland-Altman analysis. The relationship Doppler flow velocity and mean tran-
sit time was non-significant both under resting as well as hyperemic conditions
(R=−0.101; P=0.62 and R=−0.299; P=0.13 respectively). The correlation between
Doppler derived hyperemic microvascular resistance (HMR) and thermodilution
derived index of microcirculatory resistance (IMR) was also non-significant with
R=0.327; P=0.10.
Conclusions: In this study the correlation between CFR-Doppler and CFR-
thermo was very strong, while the correlation between Doppler flow velocity and
mean transit time as well as HMR and IMR was poor. Our findings suggest that
both methods to quantify microvascular function appear feasible, but the transla-
tion and interpretation of the commonly used IMR and HMR should be done with
caution.

P554 | BEDSIDE
The impact of left ventricular hypertrophy on myocardial infarct size
and myocardial salvage in patients with ST-segment elevation
myocardial infarction

L. Nepper-Christensen1, J. Loenborg1, K. Aleksov Ahtarovski1, K. Kyhl
Kristensen1, N. Vejlstrup1, H. Kelbaek1, M. Treiman2, L. Koeber1, L. Holmvang1,
T. Engstroem1. 1Rigshospitalet - Copenhagen University Hospital, Department of
Cardiology, Copenhagen, Denmark; 2Panum Institute, Department of Biomedical
Sciences, Copenhagen, Denmark

Background: Approximately one-third of patients with acute myocardial infarction
(AMI) have left ventricular hypertrophy (LVH), which is associated with impaired
outcome in patients with ST-segment-elevation myocardial infarction (STEMI).
However, the causal association between LVH and impaired outcome is unknown,
and it may be hypothesized that LVH leads to more extensive myocardial damage
and thus smaller myocardial salvage.
Purpose: The aim of this study was to evaluate the association between LVH
and: (1) myocardial infarct size, (2) area at risk (AAR), (3) myocardial salvage, (4)
microvascular obstruction (MVO) and (5) left ventricular ejection fraction (LVEF) in
STEMI patients treated with primary percutaneous coronary intervention (pPCI).
Methods and results: Three hundred ninety eight patients underwent a car-
diovascular magnetic resonance scan (CMR) 1 day [interquartile range (IQR),
1–1] following pPCI and a second scan 90 days [IQR, 86–94] after discharge.
Patients with LVH had a larger AAR (39% [IQR, 31–46] versus 33% [IQR, 26–
41], p=0.003) and significant larger acute (21% [IQR, 16–33] versus 16% [IQR,
8–25], p<0.001) and final infarct size (19% [IQR, 13–16] versus 12% [IQR, 5–
21], p<0.001). In a regression analysis between infarct size and AAR the line for
the LVH group lay significant higher than the line for the normotrophic patients
(acute infarct, p=0.014, final infarct, p=0.004) indicating a significantly larger in-
farct size for any given AAR. Accordingly, the myocardial salvage index was also
smaller among patients with LVH (acute salvage index; 0.36 [IQR, 0.25–0.52] ver-
sus 0.50 [IQR, 0.34–0.68], p=0.001 and final salvage index; 0.53 [IQR, 0.38–0.64]
versus 0.61 [IQR, 0.43–0.81], p=0.003). The LVH group had a higher incidence of
MVO (66% versus 50%, p=0.021) as well as lower LVEF (p<0.001 for both acute
and final LVEF). These findings remained statistically significant in multivariable
models with exception of MVO.
Conclusion: LVH is independently associated with larger infarct size, smaller
myocardial salvage and lower LVEF in patients with STEMI, which in part could
explain the impaired outcome in these patients.

INFARCTION ACUTE PHASE STEMI III
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Acute coronary syndromes in young (<45 years) patients. One-year
cohort from Polish national PCI registry

R.J. Gil1, T. Pawlowski1, Z. Siudak2, A. Ochala3, J. Legutko2, D. Dudek2.
1Central Clinical Hospital of the MSWiA, Department of Invasive Cardiology,
Warsaw, Poland; 2Jagiellonian University Medical College, Department of
Invasive Cardiology, Krakow, Poland; 3Medical University of Silesia, Department
of Cardiology, Katowice, Poland

Background: Acute coronary syndrome (ACS) is commonly attributed to patients
having 50 and more years. Myocardial infarction and unstable angina is recog-
nized to be rare in young people in the third or fourth decade of life.
Methods: Polish National PCI Registry is an internet based database reporting
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demographics, risk factors, angiographic and treatment data of every treated pa-
tient. The records are entered by physicians and technicians after both elective
and urgent procedures. Each record covers also in-hospital major adverse car-
diac events. Out of the Registry database, all patients below 45 years old were
selected. The demographic and risk factors were presented as well as angio-
graphic data. In hospital follow-up data are pending and will be presented during
Congress.
Results: From January to December 2014, Polish invasive cardiologists per-
formed 112188 coronary angiographies in ACS, followed by 69033 coronary an-
gioplasties. We identified 3806 (3.4%) patients younger than 45 years old who
underwent coronary angiography. In 2140 (3.09%) of them primary coronary an-
gioplasty was performed. Mean age of studied population was 39.8±5.3 years.
The most frequent risk factors were hypertension (42.7%) and smoking (36.2%).
Diabetes was diagnosed in 7.1% pts of the young cohort, while 23.3% had history
of previous cardiovascular event (stroke, infarction, PCI, CABG). ST elevation my-
ocardial infarction (STEMI) was diagnosed in 36.2%, followed by non-ST elevation
infarction (NSTEMI) (23.2%) and unstable angina (UA) in 40.5%. There were 108
(2.8%) patients with prehospital cardiac arrest. Coronary angioplasty was per-
formed mainly for STEMI – 53.4% using radial access (in 64.5%). Angiographic
presentation was varied and there was single vessel disease in 40%, multivessel
disease without left main stenosis in 20% while multivessel disease with left main
was present in 2.5% of cases. Isolated left main stenosis was diagnosed in 0.5%
of patients. No lesion or minor ones were present in 37% of the studied popu-
lation. Preferred treatment was coronary angioplasty – done in 57.3% although
cardiac surgery was scheduled for 3.7%. The remaining population was treated
by optimal medical therapy. There were 0.3% of in-cathlab death.
Conclusions: We found that acute coronary syndrome was not confirmed with
coronary angiography in relatively big part of the “young pts” with preliminary ACS
diagnosis. The preferred method of the treatment in that cohort of pts is primary
PCI. Distribution of risk factors, angiographic presentation is similar to historic
data of older (>45 years) patients.

P556 | BEDSIDE
Pre-hospital ticagrelor in ST-segment elevation myocardial infarction:
the French subgroup analysis of the ATLANTIC study

G. Cayla1, F. Lapostolle2, C.J. Hammett3, B. Merkely4, J.F. Lassen5,
R.F. Storey6, J.M. Ten Berg7, C.W. Hamm8, A.W. Van ’T Hof9, G. Montalescot10.
1CHU Caremeau, Service de Cardiologie, Nîmes, France; 2Hospital Avicenne of
Bobigny, SAMU 93, Bobigny, France; 3Royal Brisbane and Women’s Hospital,
Department of Cardiology, Brisbane, Australia; 4Semmelweis University, Heart
and Vascular Center, Budapest, Hungary; 5Aarhus University Hospital, Skejby,
Department of Cardiology B, Aarhus N, Denmark; 6University of Sheffield,
Department of Cardiovascular Science, Sheffield, United Kingdom; 7St Antonius
Hospital, Department of Cardiology, Nieuwegein, Netherlands; 8Kerckhoff Heart
Center, Department of Cardiology, Bad Nauheim, Germany; 9Isala Clinics,
Department of Cardiology, Zwolle, Netherlands; 10ACTION Study Group, Institut
de Cardiologie (AP-HP), Centre Hospitalier Universitaire Pitié-Salpêtriere,
INSERM UMRS 1166, Paris, France

Background: ATLANTIC (NCT01347580) is an international, randomized,
double-blind study comparing pre- or in-hospital administration of ticagrelor load-
ing dose (LD) in ongoing STEMI. France is characterized by a well-organized
nationwide pre-hospital system, including a physician and a nurse in each Mobile
ICU and high use of the transradial approach in cath labs.
Purpose: The objective of this analysis was to compare baseline characteristics
and outcomes in France vs other countries participating in ATLANTIC.
Methods: The French centres randomized 35% of the total study population
(660/1862 pts) and other countries (n=12) the remaining 1202 pts. Reperfusion
(≥70% ST segment elevation resolution and TIMI 3 flow) before (co-primary end-
point) and after PCI, rates of major adverse cardiovascular events, definite stent
thrombosis and bleeding events were analysed at 30 days.
Results: In the French group, median times from first LD to angiography and
between the two strategies (pre- vs in-hospital) were 49 and 35 min, respec-
tively (similar to other countries). The French group was characterized by a
higher rate of radial access than other countries (89.9 vs 54.8% p<0.0001),
more frequent use of pre-hospital GP IIb/IIIa inhibitors (14.1 vs 3.1%, p<0.0001)
and IV enoxaparin the most frequently used anticoagulant (57.3 vs 10.1%,
p<0.0001). In the French group, as in other countries, the co-primary end-
points did not differ between the two randomization groups. However, pre-hospital
ticagrelor in the French group had numerically better post-PCI TIMI 3 flow
than in-hospital ticagrelor (83.2 vs 76.5%, p=0.055). The composite endpoint
of death/MI/stroke/urgent revascularization/definite stent thrombosis was 2.8 vs
3.9%, p=0.408 in France vs. with 5.5 vs 4.7% in other countries. The reduction
of definite stent thrombosis in France (0 vs 1.5%, p=0.062) was similar to the
reduction in other countries (0.3 vs 1%, p=0.206). Death from any cause was
very low in France with pre- and in-hospital ticagrelor (1.5 and 1.2%, respectively,

Abstract P558 – Table 1. Primary outcomes of the study according to timing of admission

In-hospital 1-year
Number of events, N (%) Crude HR and 95% CI Adjusted HR and 95% CI Number of events, N (%) Crude HR and 95% CI Adjusted HR and 95% CI

Death Off-hours 44 (5.1%) 0.86 (0.48–1.52) 0.81 (0.43–1.54) 90 (10.5%) 0.77 (0.52–1.15) 0.73 (0.46–1.12)
Regular hours 16 (5.9%) 1 1 35 (13%) 1 1

HR, hazard ratio; CI, confidence interval.

compared with 4.3 and 2.4% in other countries). The rate of major bleeding in the
French group (1.5 vs 2.1%) tended also to be lower than in other countries (3.4
vs 2.9%).
Conclusions: Pre-hospital ticagrelor in a French population of acute STEMI pa-
tients with predominant radial access and more frequent use of enoxaparin and
GP IIb/IIIa inhibitors did not improve pre-PCI reperfusion but tended to be associ-
ated with lower event rates than in the other countries.
Acknowledgement/Funding: The ATLANTIC study was funded by AstraZeneca
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Global and regional myocardial deformation mechanics of
microvascular obstruction in acute myocardial infarction a three
dimensional speckle-tracking imaging study

O. Huttin1, L. Zhang2, S. Lemoine2, J. Lemarie2, D. Mandry2, E. Micard1,
P.Y. Marie1, N. Sadoul1, N. Girerd1, C. Selton-Suty1. 1Institut lorrain du coeur
et des vaisseaux Louis Mathieu, nancy, France; 2University Hospital of Nancy -
Hospital Brabois, Vandoeuvre les Nancy, France

Aims: Microvascular obstruction (MVO) and transmural infarct size are prognostic
factors after acute myocardial infarction (AMI). We assessed the value of myocar-
dial deformation patterns using 3D speckle tracking imaging (3DSTI) in detecting
myocardial and microvascular damage after AMI.
Methods and results: One hundred patients with first ST-segment elevation
MI from the REMI Study were prospectively included. Transthoracic echocar-
diography with 3DSTI and CMR were performed within 72 hours after revas-
cularization therapy. Global (3DG) and segmental (3DS) values of LV longi-
tudinal (LS), circumferential (CS) and radial (RS) area strain (AS) were ob-
tained. Late gadolinium enhancement (LGE) and MVO was quantified as trans-
mural (>50%) or non-transmural (<50%). Mean LVEFCMR was 45.8±9.2% with
22.2±12.7% transmural LGE. MVO was present in 55 patients (MVO transmu-
ral extent 11.4±11.8%). In global analysis, all 3DG strain values were correlated
with LVEFCMR and infarct size, with the best correlation obtained for 3DGAS
(r=−0.678; p<0.0001). All 3DG strain values, with the exception of LS, were signif-
icantly different between patients with and without MVO. In segmental analysis, all
3DS strain values were significantly lower in transmurally infarcted segments than
in non-infarcted segments, and all 3DS values except 3DSRS were significantly
lower in non-transmural infarcted segments than in non-infarcted segments. The
best 3DS strain for detecting non-viable segments with MVO (MVO>75%) was
3DSAS (AUC: 0.867,[0.849–0.884], 78.0% sensitivity and 81.1% specificity for
3DSAS=−16.1%).
Conclusion: The newly developed 3DSTI, especially 3DSAS, is a sensitive and
reproducible tool to predict and quantify the transmural extent of scar. This new
early imaging strategy may improve the prediction of MVO while enabling to as-
sess the success of reperfusion and the risk of late systolic remodeling in STEMI.

P558 | BEDSIDE
Off-hours versus regular hours admission and its relation with
long-term mortality of patients with acute ST-elevation myocardial
infarction undergoing primary percutaneous coronary intervention

S. Dharma1, R. Sukmawan1, H. Andriantoro1, I. Dakota1, B.B. Siswanto1,
S.V. Rao2. 1National Cardiovascular Center Harapan Kita, Dept of Cardiology
and Vascular Medicine, FKUI, Jakarta, Indonesia; 2Duke University Medical
Center, Section Chief, Cardiology, Durham, United States of America

Background: Prior studies have shown contradictory outcomes in patients with
ST-elevation myocardial infarction (STEMI) who were admitted during off-hours
versus regular office hours, but most of the studies did not evaluate long-term
outcomes.
Purpose: We evaluated the relationship between timing of admission of STEMI
patients (off-hours versus regular hours) and long-term mortality of STEMI pa-
tients treated with primary percutaneous coronary intervention (PPCI) in a tertiary
care academic teaching hospital.
Methods: A total of 1126 STEMI patients admitted during off-hours (weeknights,
weekends, holidays) and regular hours treated with PPCI between 2008–2013
were analyzed. Descriptive analysis and multivariable survival analysis were used
to estimate the relationship between treatment during off-hours versus regular
hours and the incidence of all-cause mortality during hospitalization and at 1-year
follow-up.
Results: STEMI patients admitted during off-hours (N=857) as compared with
regular hours (N=269) had similar proportion of patients achieving door-to-device
time ≤90 minutes (45.3% vs 48%). Aspirin and clopidogrel use within 24 hours
approached 97% and 98% of patients admitted in off-hours and regular hours.
Achievement of post-PPCI Thrombolysis In Myocardial Infarction 3 flow grade
approached 93% and 91% in off-hours and regular hours admission, respectively
(P=0.18). In-hospital mortality was similar in patients admitted during off-hours
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and those admitted during regular hours (5.1% vs 5.9%; adjusted hazard ratio
0.81; 95% CI 0.43–1.54). One-year mortality was similar (10.5% vs 13%; adjusted
hazard ratio 0.73; 95% CI 0.46–1.12). Cumulative survival rate at 1-year was
similar between the two admissions time (log-rank test, P=0.21).
Conclusion: In STEMI patients who were admitted during off-hours to an aca-
demic hospital and treated with PPCI had similar survival at 1-year as compared
with regular hours admission.

P559 | BEDSIDE
Shock index identifies more patients at risk than shock in STEMI
treated with primary angioplasty

V. Hemradj1, J.P. Ottervanger1, M.J. De Boer2, H. Suryapranata1. 1Isala Clinics,
Zwolle; 2Radboud University Medical Centre, Nijmegen, Netherlands

Background: Cardiogenic shock (CS) is a strong predictor of mortality and hemo-
dynamic deterioration in patients with ST-Elevation Myocardial Infarction (STEMI),
but Shock Index (SI), taking into account both blood pressure and heart rate, may
identify patients with pre-shock and is possibly a better prognostic parameter.
Purpose: We evaluated whether Shock Index is a more sensitive and powerful
predictor for mortality after primary Percutaneous Coronary Intervention (PCI).
Methods: In 7412 consecutive patients with STEMI treated with PCI, the pre-
dictive value of admission SI on survival was assessed and compared with the
predictive value of CS, by performing Cox regression analysis. SI was defined
as the ratio of heart rate and systolic blood pressure at hospital admission. Most
optimal cut off value of SI was determined with the receiver operating charac-
teristic (ROC curve). CS was defined as systolic blood pressure ≤90 mm Hg.
Adjustments were made for differences in baseline variables.
Results: CS was observed in 387 patients (5.2%). The most optimal cut off value
for SI was 0.7. SI ≥0.7 was demonstrated in 1567 patients (21.1%), and was
associated with 1-yr mortality, also after landmark analyses excluding those who
died within 30 days. The adjusted OR for 1-yr mortality was 3.4 (2.5–4.6) for
patients with CS. The adjusted OR for SI was 3.5 (95% CI 3.0–4.1). Stratified
analyses demonstrated the association between SI and mortality in all subgroups.
Conclusion: In STEMI treated with primary PCI, Shock Index is a more powerful
prognostic predictor than shock, and identifies more patients at risk.

P560 | BEDSIDE
Implementation of a home-to-hospital dashboard for monitoring
ischemic time in patients with ST-elevated myocardial infarction

M. Hermans1, M. Smeekes2, O.S. Drexhage3, T. Ytsma2, M.J. Schalij1,
V.A.W.M. Umans3. 1Leiden University Medical Center, Cardiology, Leiden,
Netherlands; 2Emergency Medical Services Region Noord-Holland Noord,
Alkmaar, Netherlands; 3Medical Center Alkmaar, Cardiology, Alkmaar,
Netherlands

Background: Timely reperfusion with primary percutaneous coronary interven-
tion (pPCI) in patients with ST-elevated myocardial infarction (STEMI) is associ-
ated with superior clinical outcomes. Aiming to reduce ischemic time, an innova-
tive system for home to hospital (H2H) time monitoring in STEMI patients was
implemented.
Purpose: The objective of this study is to assess the results of the H2H time
monitoring dashboard.
Methods: Ischemic time in STEMI patients transported by Emergency Medi-
cal Services (EMS) and treated with primary PCI in our Medical Centre before
(n=843) and after the implementation of the H2H dashboard (n=442) were com-
pared. Time points in the H2H dashboard were semi-automatically registered,
enabling evaluation by the EMS and cardiology departments. Before the H2H
dashboard, time points were retrospectively collected.
Results: Median symptom-to-balloon time (STBT), diagnosis-to-balloon time
(ECGTBT) and door-to-balloon time (DTBT) were significantly lower in the H2H
group (STBT 144 min. [IQR 103–224] vs. 181 min. [IQR 134–287] p<0.000,
ECGTBT 62 min. [IQR 52–75] vs. 86 min. [IQR 71–111] p<0.000 and DTBT 32
min. [IQR 25–43] vs. 52 min. [IQR 35–77] p<0.000). Adjusted for baseline char-
acteristics, evaluation of timelines with the H2H dashboard was independently
associated with higher cumulative percentages of patients with short ischemic
times. (Figure 1. Cumulative percentages of STEMI patients receiving pPCI from
onset symptoms, STEMI diagnosis on ECG and arrival at PCI centre)

Figure 1.

Conclusion: After implementation of the H2H dashboard, significantly shorter is-
chemic times were observed. Analysis showed that the evaluation of timelines
was independently associated with higher cumulative percentages of STEMI pa-
tients with short ischemic times.

P561 | BEDSIDE
Primary PCI is still beneficial later than 24 hours after STEMI

B. Ricci1, E. Cenko1, Z. Vasiljevic2, S. Kedev3, D. Trninic4, B. Knezevic5,
D. Milicic6, O. Manfrini1, L. Badimon7, R. Bugiardini1. 1University of Bologna,
Experimental, Diagnostic and Specialty Medicine - DIMES - University of
Bologna, Bologna, Italy; 2Clinical center of Serbia, Belgrade, Serbia; 3University
Clinic of Cardiology, Skopje, Macedonia, The Former Yugoslav Republic of;
4Clinical Center Banja Luka, Banja Luka, Bosnia and Herzegovina; 5Clinical
Center for cardiology, Podgorica, Montenegro; 6University of Zagreb School of
Medicine, Zagreb, Croatia; 7Cardiovascular Research Center (CSIC-ICCC),
Barcelona, Spain

Background: The impact of a mechanical reperfusion strategy beyond a 24-hour
cut-off is still unsettled. Optimal management for these patients remains uncer-
tain.
Purpose: We sought to investigate the effect of delayed primary percutaneus
coronary intervention (p-PCI) – 24 to 48 hours after symptom onset-for patients
with ST-segment elevation myocardial infarction (STEMI) not undergoing timely
reperfusion therapy.
Methods: We conducted a cohort study of 1822 STEMI first-day survivors who
were admitted with a diagnosis of STEMI, but did not receive any mechanical or
pharmacological reperfusion therapy within 24 hours from symptom onset. We
used multivariable logistic regression combined to landmark analysis to evaluate
the effect of delayed p-PCI on in-hospital mortality and incidence of severe left
ventricular dysfunction (LVD; ejection fraction<40%) at discharge. Patients who
had routine medical treatment (RMT) and never received PCI served as controls.
Data were adjusted for patient characteristics, concurrent medications and base-
line risk status.
Results: Patients undergoing delayed p-PCI had lower unadjusted in-hospital
mortality (1.0% versus 6.2%, p<0.001) and incidence of severe LVD (19.6% ver-
sus 26.6%, p<0.05) than patients receiving RMT. Benefit of PCI remained sig-
nificantly associated with mortality (OR: 0.32; 95% CI: 0.12–0.87) and LVD (OR:
0.53; 95% CI: 0.33–0.87) after adjustment for baseline characteristics and con-
comitant medications. Benefit was greatest in the highest TIMI risk index patients
where delayed p-PCI was associated with both a considerably lower risk of death
(12.8% versus 2.5%; p<0.001) and a significant (p=0.04) reduction in the inci-
dence of severe LVD (31.2% versus 23.1%).
Conclusions: Patients not undergoing timely reperfusion therapy should be of-
fered p-PCI on a liberal basis up to 48 hours from symptom onset.
Acknowledgement/Funding: None
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Emergency surgical treatment of patients with acute myocardial
infarction: analysis of registry data

R. Baretti1, B. Maier2, S. Behrens3, R. Schoeller4, H. Schuehlen5, H. Theres6,
V. Falk1 on behalf of Berlin Myocardial Infarction Registry at TU Berlin. 1German
Heart Institute of Berlin, Berlin, Germany; 2Berlin Myocardial Infarction Registry
at TU Berlin, Berlin, Germany; 3Vivantes Humboldt Klinikum, Berlin, Germany;
4DRK Kliniken Berlin | Westend, Berlin, Germany; 5Vivantes Auguste-Viktoria
Klinikum, Berlin, Germany; 6Charite - Campus Mitte (CCM), Berlin, Germany

Background: Patients with acute myocardial infarction (MI) who need emergency
surgical intervention are few. Outcomes after emergency transfer from a cardio-
logical to a surgical unit are reported.
Methods: The myocardial infarction registry has prospectively collected data on
city-wide treatment of MI patients. Between 2010 and 2013 a total of 12,308 pa-
tients from 18 hospitals with a catheter laboratory were registered. The data of
334 of these patients, who were referred for emergency coronary artery bypass
grafting (CABG) were reviewed.
Results: There were large differences patients who received CABG (90%) and
those who did not receive CABG (10%) after referral (n=334); see table.

Baseline characteristics, further treatment and outcome

Patients with CABG Patients without CABG p
(n=299) (n=35)

Age in yrs, mean (±SD) 67.9 yrs (±10) 65.4 yrs (±14) 0.009
Women 18.7% 45.7% <0.001
Diabetes 38.6% 25.0% 0.130
Known renal failure 16.2% 18.8% 0.713
Known CHF 16.2% 25.0% 0.210
Previous PCI 17.3% 25.8% 0.245
Previous CABG 3.4% 15.2% 0.002
STEMI diagnosis in primary hospital 34.8% 52.9% 0.038
LV function ≤30% in primary hospital 21.5% 44.4% 0.008
Shock on arrival in primary hospital 8.4% 20.0% 0.027
PCI in primary hospital 10.4% 68.6% <0.001
IABP in primary hospital 7.9% 23.5% 0.005
Shock index >1 (1st measure surgical centre) 5.7% 26.5% <0.001
IABP in surgical centre 24.4% 42.9% 0.019
Hospital mortality in surgical centre 7.4% 42.9% <0.001

Registry patients not referred for emergency surgical intervention died in the hospitals participat-
ing in the registry in 6.6% of cases.

Conclusion: Hospital mortality of patients referred within a myocardial infarction
network for emergency surgical treatment have very acceptable outcomes, which
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is comparable with the hospital mortality for those patients not referred for sur-
gical intervention. Patients referred but being inoperable for emergency CABG
were younger, more often female with STEMI and in more advanced stages of
cardiogenic shock resulting in a high hospital mortality.

P563 | BEDSIDE
Relationship between resolution of ST-segment elevation and
microvascular obstruction in patients treated with primary
percutaneous coronary intervention

B.O. Kim, H.Y. Lee, Y.S. Byun, I.H. Chung, K.J. Rhee. Inje University,
Sanggye-Paik Hospital, Cardiology, SEOUL, Korea, Republic of

Background: In a variable proportion of patients with ST-elevation myocardial in-
farction, microcirculatory impairment may persist after epicardial coronary artery
reperfusion. The usefulness of ST-segment elevation resolution (STR) for predict-
ing epicardial reperfusion is well established. However, it is not known how the
ST-segment changes are related with microvascular obstruction.
Purpose: The aim of this study was to evaluate the relationship between the de-
gree of ST segment resolution (STR) and the extent of microcirculatory dysfunc-
tion, which was assessed by TIMI myocardial perfusion (TMP) grade and Index
of microcirculatory resistance (IMR).
Methods: A total of 55 consecutive patients with ST-segment elevation myocar-
dial infarction (STEMI), who underwent successful reperfusion therapy (PPCI),
were evaluated. Serial 12-lead electrocardiography (ECG) was performed at
baseline and at 90 minutes after reperfusion therapy. Microvascular dysfunction
was evaluated according to TIMI myocardial perfusion (TMP) grade and index of
microcirculatory resistance (IMR), which was assessed immediately after reper-
fusion using thermodilution curves obtained during maximal hyperemia by intra-
coronary adenosine injection with a pressure/temperature sensor-tipped guide.
Results: Mean age of patients was 58 years. History of hypertension and di-
abetes under treatment was 60% and 24%, respectively. The culprit lesions of
IRA include 29 left anterior descending artery (52.7%), 3 left circumflex artery
(5.5%), 22 right coronary artery (40%), and 1 ramus intermedius (1.8%). While
the magnitude of STR was positively correlated with left ventricular EF (r=0.321,
p=0.03), it was correlated neither with TMP grade (r=0.097, p=0.484) nor with IMR
(r=−0.034, p=0.834). There was a significant strong positive correlation between
IMR and TMP grade (r=0.421, p=0.007).
Conclusions: STR reflects the left ventricular dysfunction (EF) after reperfusion
rather than the extent of microcirculatory dysfunction evaluated by IMR or TMP
grade.

P564 | BEDSIDE
Lack of reperfusion therapy in patients with ST-segment elevation
myocardial infarction in BLITZ 4 registry: missed opportunity or well
aware clinical choice?

A. Chinaglia1, L. Gonzini2, G. Falsini3, A. Pilleri4, S. Valente5, G. Gregori6,
R. Rollo7, L. My8, P. Scrimieri9, Z. Olivari10 on behalf of BLITZ 4 Investigators.
1Maria Vittoria Hospital, Torino, Italy; 2Centro Studi ANMCO, Firenze, Italy; 3San
Donato Hospital, Arezzo, Italy; 4G. Brotzu Hospital, Cagliari, Italy; 5Careggi
Hospital, Firenze, Italy; 6Mazzoni Hospital, Ascoli Piceno, Italy; 7Perrino Hospital,
Brindisi, Italy; 8Casa di cura Villa Verde, Taranto, Italy; 9Belcolle Hospital,
Viterbo, Italy; 10Hospital Santa Maria di Ca Foncello, Treviso, Italy

Some patients (pt) with ST segment elevation myocardial infarction (STEMI) are
not treated with reperfusion therapy (RT) and the reasons are not clear.
Aim: To investigate the reasons for non performing RT and to compare clinical
characteristics and outcomes of pt treated or not with RT.
Results: 5656 STEMI pt were enrolled in BLITZ 4 registry; 3974 (70.3%) were

Table 1

Events RT % No RT % p
(n=4655) (n=1001)

Heart failure 447 9.6 174 17.4 <0.0001
Reinfarction 41 0.9 21 2.1 0.0008
Stroke 28 0.6 13 1.3 0.02
Bleeding complications 174 3.7 45 4.5 0.26
Vascular complications 49 1.1 8 0.8 0.47
In-hospital death 133 2.9 99 9.9 <0.0001
Death at 6 months after discharge (77% of the pts

with the available data) 116 3.3 71 10.4 <0.0001
Reasons for no RT (more than one reason could

be reported) N=1001 %
Death before RT 10 1.0
Arrival >12 hours from symptoms 432 43.2
Arrival >6 hours in stable and asymptomatic patient 177 17.7
Spontaneous reperfusion 179 17.9
Coronary angiography done but revascularization

not performed 46 4.6
Patient refusal 20 2.0
Relevant comorbidities (malignancy, anaemia,

thrombocytopenia, renal failure, stroke, bleeding,
recent surgery, anticoagulation therapy, coma) 138 13.8

Advanced age (mean 89±5 years) 60 6.0
Severely compromised general conditions 106 10.6
Unclear ECG or symptoms 17 1.7

treated with primary PCI, 679 (12.0%) with fibrinolysis, 2 with surgery and 1001
(17.7%) did not receive RT. Age, female gender, GRACE score, presence of di-
abetes mellitus, hypertension, anaemia, renal failure, history of bleeding, heart
failure, previous stroke or AMI, malignancy were higher (p<0.001 for all variables)
in non RT pt.
Clinical outcome and reasons for nonRT are described in the table.
Conclusions: Non RT STEMI pt presented a worse risk profile and clinical out-
come compared to pt with RT.
In most cases non RT was justified by the absence of indications or presence of
clinical scenarios never included in trials.
Acknowledgement/Funding: This study was funded by Merck, Sharp & Dohme
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The Killip classification in prediction of laboratory efficacy Of P2Y12
receptor inhibitors in patients with STE myocardial infarction

Z. Motovska1, J. Knot1, M. Ondrakova1, J. Ulman1, F. Bednar1, M. Maly2,
P. Widimsky1. 1Charles University Prague, 3rd Faculty of Medicine, Faculty
Hospital Kralovske Vinohrady, Prague, Czech Republic; 2National Institute of
Public Health, Prague, Czech Republic

Background: High-risk patients with STE myocardial infarction (STEMI) and car-
diogenic shock were excluded from large-scale randomized studies (PLATO, TRI-
TON) comparing clinical efficacy and safety of oral P2Y12 inhibitors.
Purpose: The study aimed to investigate impact of Killip classification on labo-
ratory efficacy of P2Y12 inhibitors in patients with STEMI treated with primary
PCI.
Methods: 429 patients with STEMI and detailed data on Killip class at presen-
tation, who were included in the LAPCOR (Laboratory AntiPlatelet efficacy and
Clinical Outcome Registry; ClinicalTrials.gov NCT02264912) registry, represent
the study population. Efficacy of P2Y12 inhibitors was measured by VASP phos-
phorylation 24±4 hours after a loading dose of clopidogrel (600 mg, N=210), pra-
sugrel (60 mg, N=120), or ticagrelor (180 mg, N=99) and expressed by platelet
reactivity index (PRI). High on-treatment platelet reactivity HTPR was defined as
PRI≥50%. Laboratory efficacy of P2Y12 inhibitors was compared between pa-
tients with (5.2% of study population; age mean (SD) 65.3 (14.8), 36.4% women)
and without cardiogenic shock (age 62.5 (12.9), 30.7% women).
Results: Residual platelet reactivity was significantly higher in clopidogrel-treated
patients with Killip class 4 in comparison to patients with Killip class <4 (PRI
mean (SD) 61.4 (17.2)% vs. 44.4 (22.6)%, P=0.028). The significance of dif-
ference was confirmed after correction for baseline confounding characteristics
(age, gender, diabetes, hypertension, renal dysfunction) with P value after adjust-
ment=0.013. HTPR was detected in 66.7% of patients with Killip class 4 receiving
clopidogrel (vs. 41.4% of Killip <4). No difference in efficacy of ticagrelor was
observed between patients with and those without Killip class 4 (PRI mean (SD)
28.2 (14.4) vs. 19.0 (15.6)%, n.s.). All patients with cardiogenic shock initiated on
ticagrelor had PRI<50%. In the prasugrel group, residual platelet reactivity was
significantly higher in patients with Killip class 4 in comparison to patients with
Killip <4 (PRI mean (SD) 35.5 (30.8)% vs. 17.6 (17.6)%, p=0.015. This difference
became non-significant after adjusting for confounding variables with P value after
adjustment=0.1. The probability to have HTPR in patients initiated on prasugrel
with Killip class 4 did not differ significantly from those with Killip class <4 (Odds
Ratio 4.6, 95% C.I. 0.8 27.3).
Conclusion: New P2Y12 receptor inhibitors are effective in patients with STEMI
irrespective of Killip class at presentation. Clopidogrel should be avoided in this
high-risk population, especially in patients with cardiogenic shock.
Acknowledgement/Funding: This work was supported by the Third Faculty of
Medicine, Charles University Prague, Research Project UNCE204010 and Re-
search Project PRVOUK P35.
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The relationship between the environmental factors and severity of
clinical status and short-term prognosis for the patients with non-ST
elevation acute coronary syndromes

A. Cislak1, P. Desperak1, M. Hawranek1, J. Wasilewski1, M. Gierlotka1,
L. Pyka1, A. Lekston1, M. Zembala2, M. Gasior1. 1Silesian Center for Heart
Diseases (SCHD), 3rd Chair and Department of Cardiology of Medical University
of Silesia, Zabrze, Poland; 2Silesian Center for Heart Diseases (SCHD),
Department of Cardiac Surgery and Transplantology of Medical University of
Silesia, Zabrze, Poland

Background: There are limited data about relationship of meteorological factors
(MF), air pollution (AP) and the clinical condition of patients with non-ST elevation
acute coronary syndromes (NSTE-ACS).
Purpose: To assess the relationship between MF, AP and clinical status and
short-term prognosis of the patients with NSTE-ACS admitted to the reference
center of cardiology.
Methods: The data of 2388 patients admitted due to NSTE-ACS in 2006–2012.
The values of the MF and results of the quantitative analysis of air at the day of
admission of each patient were obtained from the Inspectorate for Environmental
Protection. Major adverse cardiac and cerebrovascular events (MACCE) was de-
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Variable In-hospital MACCE 30-day MACCE
Unadjusted OR 95% CI P Unadjusted HR 95% CI P

Carbon monoxide
(per 10 mg/m3) 0.93 0.88–0.98 0.007 0.95 0.92–0.98 0.005

Temperature (per 1°C) 0.99 0.99–1.00 0.009 1.00 0.99–1.00 0.019
Total solar radiation

(per 10 W/m2) 1.03 1.01–1.06 0.016 1.03 1.01–1.05 0.009
Wind speed (per 10 m/s) 0.87 0.79–0.95 0.003 0.91 0.86–0.97 0.002

fined as composite rate of (1) death, (2) non-fatal myocardial infarction (MI), (3)
stroke and (4) ischemia-driven revascularization.
Results: The analysis of EF revealed a positive relationship of the MI rate
with the air temperature (P<0.001), total solar radiation (P=0.022), wind speed
(P<0.001), carbon monoxide concentration (P<0.001) and negative of the hu-
midity (P=0.011). With the increase of the total solar radiation there were reported
higher heart rate (HR; P=0.010) and CRUSADE score (P=0.007). The higher
ozone content was associated with a higher diastolic blood pressure (P=0.015),
HR (P=0.005) and CRUSADE score (P=0.036) as well as with lower left ventric-
ular ejection fraction (P=0.011). Wind speed was connected with higher systolic
blood pressure (P=0.037). The rate of successful coronary angioplasty was re-
lated positively with total solar radiation (P=0.031) and negatively with wind speed
(P<0.001), temperature (P<0.001), concentrations of nitric dioxide (P=0.010) and
carbon monoxide (P<0.001). The EF related with in-hospital and 30-day MACCE
are presented in the table.
Conclusions: The results of this study may suggest a relationship between MF,
AP on admission and clinical status and short-term outcome of patients with
NSTE-ACS.

P567 | BEDSIDE
Release kinetics of B-type natriuretic peptide signal peptide (BNPsp)
in patients with acute myocardial infarction

C. Liebetrau1, O.D. Doerr2, L.G. Gaede3, A.B. Berkowitsch3, C.T. Troidl3,
C.H. Hamm3, H.N. Nef2, H.M. Moellmann3, A.M.R. Richards4, C.P. Pemberton4.
1Kerckhoff Heart and Thorax Center, Bad Nauheim, Germany; 2Justus-Liebig
University of Giessen, Cardiology, Giessen, Germany; 3Kerckhoff Heart and
Thorax Center, Department of Cardiology, Bad Nauheim, Germany; 4University
of Otago Christchurch, Christchurch, New Zealand

Background: The signal peptide for human B-type natriuretic peptide prepro-
hormone, BNPsp17–26, is released from the cardiomyocyte into the circula-
tion. Previous studies demonstrated elevation of plasma BNPsp in the acute
phase of myocardial infarction, preceding standard biomarkers of myocardial in-
jury (myoglobin and cardiac troponin). The early time course of the release of this
biomarker, however, is unknown.
Purpose: This study examined the exact release kinetics of BNPsp in plasma
of patients with hypertrophic obstructive cardiomyopathy undergoing transcoro-
nary ablation of septal hypertrophy (TASH), a procedure that induces an acute
myocardial infarction (AMI).
Methods: Plasma BNPsp concentrations and levels of cardiac troponin T (by high
sensitivity hs-cTnT assay) in serum were measured in a reference group of indi-
viduals without structural heart disease (n=323). We further analyzed the release
kinetics of BNPsp and hs-cTnT in patients (n=29) with hypertrophic obstructive
cardiomyopathy undergoing transcoronary ablation of septal hypertrophy (TASH),
a procedure effectively allowing exact timing of onset of an iatrogenic AMI. Blood
samples were collected prior to TASH and at numerous pre-selected time points
(minutes and hours) after TASH.
Results: The reference median BNPsp concentration was 54.0 pmol/L (IQR
47.0–62.5; with a 95th percentile of 86.6 pmol/L and a 99th percentile of 124.3
pmol/L) lower than pre-procedural values (91.9 pmol/L [IQR 62.9–116.4]) in TASH
patients (P<0.0001). There were 4 (13.8%) patients with BNPsp concentrations
above the 99th percentile at baseline. BNPsp was significantly increased to peak
at 15 min after induction of AMI (149.6 pmol/L [IQR 109.5–204.9] vs. baseline;
P=0.004) and then declined slowly thereafter, falling below the pre-procedural
value after 8 h (P=0.014). Hs-cTnT was significantly increased within 15 min
after induction of AMI (25.9 ng/L [IQR 18.8–38.9] vs. 17.5 ng/L [IQR 10.5–29.1];
P=0.001) and increased or remained elevated at all later pre-specified sampling
time points.
Conclusions: We observed a robust increase in BNPsp levels immediately after
induction of AMI, providing early evidence of myocardial injury. The release kinet-
ics of BNPsp differed from those of hs-cTnT. These findings provide information
that should help in developing the diagnostic value of BNPsp in the setting of early
AMI.

P568 | BEDSIDE
Contemporary troponin utilization in a large hospital system

J.B. Michel, R. Kowal. Baylor University Medical Center, Dallas, United States of
America

Background and introduction: Troponin measurement is recommended to
help diagnose acute coronary syndromes (ACS). Current guidelines recommend
assessing troponin in patients with possible ACS. No guidelines exist for troponin
use in other clinical settings.

Purpose: We sought to assess actual clinical utilization of Troponin in a large
Hospital system.
Methods: All encounters for which troponin was assayed were recorded from 13
Hospitals in a large healthcare system from June 2013 to June 2014. When avail-
able, each Troponin value was associated with a primary encounter diagnosis.
Results: Troponin was assayed in a total of 93,436 encounters for which a pri-
mary diagnosis was available. 21% of had a diagnosis consistent with possible
ACS. Within this group, positive troponins were found in 2% of 16,941 visits with
a diagnosis of chest pain and in 75% of 1522 encounters with a primary diagnosis
of Acute Myocardial Infarction. In the remaining 79% of encounters with non-ACS
diagnoses there was significant heterogeneity in troponin values. No positive tro-
ponins were associated with a primary diagnosis of Hypertension, Dizziness, Ab-
dominal Pain, Anxiety, Dehydration and Headache (6127 total encounters). How-
ever, several primary encounter diagnoses where associated with high rates of
positive troponins, including CVA (10% of 865), septicemia (26% of 1976) and
acute respiratory failure (28% of 626). Overall 17% of positive troponins were
found in the 21% of visits associated with a primary diagnosis of possible ACS.
However, 83% of positive troponins in our study were associated with a primary
non-ACS diagnosis.
Conclusion: We find evidence that troponin measurement in practice deviates
significantly from current guidelines. Our data suggest that troponin is assayed,
and is often positive, in clinical scenarios unlikely to represent ACS.

P569 | BEDSIDE
Conservative strategy in non ST elevation myocardial infarctio patients
from the BLITZ 4 registry: which patients for which reasons?

A. Chinaglia1, E. Picardi1, L. Gonzini2, T. Lanzillo3, L. Corrado4, M. Chiti5,
A.M. Paci6, M. Catanzaro7, N. Ciriello8, Z. Olivari9 on behalf of BLITZ 4
Investigators. 1Maria Vittoria Hospital, Torino, Italy; 2Centro Studi ANMCO,
Firenze, Italy; 3San Giuseppe Moscati Hospital, Avellino, Italy; 4Sant’Andrea
Hospital, Vercelli, Italy; 5San Jacopo Hospital, pistoia, Italy; 6University Hospital
of Pisa, Pisa, Italy; 7S. Anna-S. Sebastiano Hospital, Caserta, Italy; 8Polyclinic
Hospital of Bari, Bari, Italy; 9Hospital Santa Maria di Ca Foncello, Treviso, Italy

Non–ST-elevation myocardial infarction (NSTEMI) patients (pt) managed with
conservative strategy (CS) usually present a high risk profile. It is not clear
whether CS is clinically justified or caused by incomplete application of guide-
lines recommendations.
Aim: To investigate the reasons for CS and to compare clinical characteristics
and outcomes of pt treated or not with CS.
Results: Out of 5786 consecutive NSTEMI pt enrolled in the BLITZ 4 registry 863
(14.9%) were managed with CS. CS pt were older, mostly women, with a higher
GRACE score, a significantly higher percentage of diabetes mellitus, previous
AMI or stroke, anaemia, active or past bleeding, renal failure and peripheral artery
disease. Clinical outcome and reasons for CS are described in Table.

Events AS (4923) % CS (863) % p

Heart failure 447 9.1 223 25.8 <0.0001
Shock 76 1.5 53 6.1 <0.0001
Reinfarction 48 1.0 8 0.9 0.89
Stroke 20 0.4 13 1.5 <0.0001
Bleeding complications 168 3.4 55 6.4 <0.0001
In-hospital death 43 0.9 78 9.0 <0.0001
Discharge-6 months death (in pts with

available data) 137 3.6 102 17.7 <0.0001
Reason for CS (more than one reason

could be reported) SC pts (863) %
Death before the procedure 51 5.9
Patients considered at low risk 62 7.2
Patient refusal 185 21.4
Known coronary anatomy not suitable for

revascularization 60 7.0
Renal failure 182 21.1
Severe comorbidities 292 33.8
Simultaneous Stroke 16 1.9
Active bleeding 81 9.4
Severely compromised general conditions 209 24.2
Advanced age 164 19.0
Other 41 4.8

AS, aggressive strategy.

Conclusions: The choice of CS in NSTEMI pt seems to be driven by the frailty
of pt and by the presence of comorbidities rather than lack of organizations.
Acknowledgement/Funding: This study was funded by Merck, Sharp & Dohme
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Frailty is associated with increased GRACE risk score in older patients
with non-ST elevation acute coronary syndrome

H. Sinclair1, M. Veerasamy1, X. Teoh1, J.A. Coelho Lima Junior1, W. Qiu2,
V. Kunadian1. 1Newcastle University, Institute of Cellular Medicine, Newcastle
upon Tyne, United Kingdom; 2Brigham and Women’s Hospital, Boston, United
States of America

Introduction: Acute coronary syndrome (ACS) in older patients is common and is
associated with a disproportionately high morbidity and mortality. It is known that
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frailty, a vulnerability to physiological stressors due to a decline in reserve and
resilience with age, is common in older patients who present with ACS. However,
its association with conventional risk scores such as the Global Registry of Acute
Coronary Events (GRACE) score is not known.
Purpose: To investigate the association of frailty with the GRACE risk score in
older patients presenting with non-ST elevation ACS (NSTEACS).
Methods: Over a period of 24 months from February 2013 to January 2015, 222
patients ≥75 years of age, admitted for invasive management of NSTEACS, were
enrolled into a multicentre prospective observational study. Frailty was assessed
using the Fried criteria, where a score of 0 is robust, 1 or 2 is pre-frail and ≥3 is
frail. GRACE score was calculated using the GRACE 2.0 risk calculator (low risk:
≤108, intermediate risk: 109–139, high risk: ≥140).
Results: Baseline characteristics are shown in Table 1. The mean GRACE score
for the cohort was 129.8±18.1. Increasing frailty was significantly associated
with increasing GRACE score (robust: 120.3±14.7, pre-frail: 131.6±16.9, frail:
133.4±19.7, p=0.004). The difference between frailty groups remained statisti-
cally significant after adjustment for age (p=0.049).

Table 1. Baseline characteristics

Total Robust Pre-frail Frail P value
N=222 N=40 N=112 N=70

Age (mean ± SD) 81.2±4.1 79.7±3.9 81.5±4.0 81.6±4.2 0.034
Male gender, n (%) 134 (60.4) 26 (65.0) 72 (64.3) 36 (51.4) 0.181
Positive troponin, n (%) 182 (82.0) 35 (87.5) 91 (81.3) 56 (80.0) 0.591
Hypertension, n (%) 171 (77.0) 28 (70.0) 85 (75.9) 58 (82.9) 0.281
Diabetes, n (%) 59 (26.6) 7 (17.5) 32 (28.6) 20 (28.6) 0.357
Previous myocardial infarction, n (%) 79 (35.6) 10 (25.0) 37 (33.3) 32 (45.7) 0.067
Cerebrovascular disease, n (%) 40 (18.0) 2 (5.0) 20 (17.9) 18 (25.7) 0.025
Congestive cardiac failure, n (%) 18 (8.1) 1 (2.5) 6 (5.4) 11 (15.7) 0.016

Conclusion: Frail older patients are at higher risk of adverse outcomes follow-
ing NSTEACS even after adjusting for age. Assessment of frailty can provide
additional information to existing risk stratification tools and should be evaluated
routinely in all older patients with NSTEACS.
Acknowledgement/Funding: The research is supported by the National Institute
for Health Research Newcastle Biomedical Research Centre
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Impact of a regional STEMI system of care implantation in clinical
profile and prognosis of patients with acute coronary syndrome
admitted in the hospital of reference

A. Cordero, P. Carrillo, A. Frutos, R. Martinez, A. El Amrani, M. Garcia-Carrilero,
C. Gunturiz, V. Bertomeu-Martinez, R. Lopez-Palop. University Hospital of San
Juan, Alicante, Spain

Introduction: Primary angioplasty (PA) is the best reperfusion strategy for ST-
elevation myocardial infarction (STEMI). Its implementation usually implies the
development of regional STEMI systems of care. We analyzed changes in clinical
profile of patients and 1-year prognosis of patients admitted with acute coronary
syndromes (ACS) in a secondary hospital, with interventional cardiology unit be-
fore and after the implantation of a regional STEMI system of care.
Methods: We included all consecutive patients admitted for ACS in a two-year
period before (n=718) and within the first year (n=293) of the initiation of STEMI
system of care. Patients were classified by the GRACE risk score in low (<108),
intermediate (109–140) and high risk (>140).
Results: Mean age of the 1011 patients was 69.0 (12.8) years and no differ-
ences were found in mean age or risk factors between both time periods. Pa-
tients admitted after the STEMI system of care initiation had less frequently pre-
vious coronary heart disease (20.5% vs. 36.3%; p<0.01) but were admitted more
frequently for STEMI (42.0% vs. 28.6%; p<0.01) and had higher mean GRACE
score (140.1±40.9 vs. 128.1±34.6; p<0.01). The rate of PA in STEMI increased
from 18.3% to 91.9% (p<0.01) as well as the rate of revascularization for any
ACS (71.4% to 88.4%; p<0.01); thrombolysis and early angioplasty (performed
in 27.4% of STEMI patients) completely disappeared afterwards. No differences
were found in mean hospital-stay (6.5±5.1 vs 5.9±4.9 days; p=0.11) or in-hospital
mortality (5.2% vs. 3.8%; p=0.34) between both time periods but after the STEMI
system or care was implanted significant decreases were found in patients with
intermediate (4.3% vs. 0.0%; p=0,04) and high-risk GRACE scores (40.0% vs.
21.4%; p=0,02). No differences were observed in 1-year mortality (7.2% vs. 6.7%;
p=0,80) between both periods, even after GRACE score subdivisions. No differ-
ences were found in the rate of double antiplatelet treatment at discharge (78.9%
vs. 83.0%; p=0.15) but a significant decrease in clopidogrel (81.6% vs. 45.4%;
p<0.01) and increase in ticagrelor (0% vs. 20.2%; p<0.01) and prasugrel (0%
vs. 22.3%; p<0.01) were verified. No differences were found in statins (93.4% vs.
93.6%; p=0.90) or other treatments.
Conclusions: The implantation of a regional STEMI system of care increases the
complexity of patients admitted in the institution of reference and it may be asso-
ciated to reductions in hospital mortality for intermediate and high-risk patients.
Despite the increase in the revascularisation rate and the new antiplatelets, no
differences in 1-year mortality might be observed.

P572 | BEDSIDE
Growth differentiation factor 15 is a prognostic parameter in patients
with acute coronary syndrome without history of diabetes mellitus

S. Farhan1, M.K. Freynhofer1, I. Brozovic1, V. Bruno1, B. Vogel1, I. Tentzeris1,
S. Baumgartner-Parzer2, K. Huber1, A. Kautzky-Willer2. 1Wilhelminen Hospital,
Vienna, Austria; 2Medical University of Vienna, Department of Internal Medicine
III, Division of Endocrinology, Vienna, Austria

Objectives: Growth differentiation factor 15 (GDF-15) predicts outcome in pa-
tients with acute coronary syndrome (ACS). Little is known about its predictive
power in patients with acute hyperglycemia (AHG) and diabetes mellitus (DM).
Therefore we investigated the predictive value of GDF-15 in patients with ACS
with and without DM and whether AHG was associated with increased GDF-15
levels.
Research design and methods: Two hundred and eighty one consecutive pa-
tients with ACS were investigated. Patients were separated into those with proven
DM (n=78), in non-diabetics with normal admission glucose (≤140 mg/dl) (NAG)
(n=162), and in nondiabetics with acute hyperglycemia at presentation (>140
mg/dl) (AHG) (n=41). Blood samples for determination of glucose and GDF-15
were obtained at admission. Primary composite endpoint was cardiovascular
death, myocardial infarction, unstable angina, unplanned revascularization, stent
thrombosis and stroke assessed at a mean follow-up of 188 (177.2–243) days.
Results: Patients with AHG were significantly older, had higher baseline cre-
atinine and troponin I compared to NAG and DM. There was a strong posi-
tive correlation between admission glucose and GDF-15 in patients without DM
(rho=0.357, p<0.0001). GDF-15 and glucose were independent predictors of the
composite endpoint in patients without DM (HR 4.056 (CI 1.311–12.544) p=0.015,
HR 2.978 (1.204–7.366) p=0.018 respectively) (Figure).

Conclusion: Admission glucose and GDF-15 independently predict adverse clin-
ical outcome in patients with ACS without history of DM.

P573 | BEDSIDE
Contrast-induced acute kidney injury in patients with non ST-segment
elevation myocardial infarction undergoing early versus delayed
invasive strategy

B. Kocas, O. Abaci, G. Cetinkal, S. Arslan, Y. Dalgic, C. Kocas, A. Yildiz,
M. Ersanli. Istanbul University Cardiology Institute, Istanbul, Turkey

Background: Inflammation and oxidative stress play an important role in early
stages of acute coronary syndromes (ACS). ACS may cause remote organ (es-
pecially renal) inflammation besides its local inflammatory activity.
Purpose: The aim of this study was to evaluate the relationship between con-
trast induced acute kidney injury (CK-AKI) and timing of coronary angiography
and/or percutaneous coronary intervention (PCI) in patients with non ST-segment
elevation myocardial infarction (NSTEMI).
Methods: From February 2011 to February 2014, 436 NSTEMI patients under-
went coronary angiography and/or PCI were retrospectively analyzed. Patients
were divided into 3 groups according to coronary angiography and/or PCI timing
as group 1 (<24 h), group 2 (24–72 h) and group 3 (>72h). CI-AKI was defined as
an absolute increase >0.5 mg/dl or >25% over baseline serum creatinine within
3 days after contrast media exposure.

Table 1. Baseline demographic, clinical features, biochemical characteristics and incidence of
CK-AKI of patients enrolled in the 3 groups

Group 1 (N=136) Group 2 (N=153) Group 3 (N=146) P value

Age (years) 59.4±12.2 59.3±11.8 63.2±12.8 0.01
Male 107 (78.7%) 110 (71.4%) 101 (68.7%) 0.15
Diabetes Mellitus 38 (27.9%) 52 (34%) 65 (44.2%) 0.01
Hypertension 75 (55.1%) 88 (57.1%) 104 (70%) 0.01
Total cholesterol (>200 mg/dL) 66 (48.5%) 74 (48.1%) 61 (41.4%) 0.40
Active smoking 73 (53.7%) 74 (48.1%) 68 (46.6%) 0.45
Previous MI 30 (22.1%) 41 (26.6%) 49 (33.3%) 0.10
GRACE score 133.5±42 121.9±57.2 128.1±69.4 0.30
Baseline creatinine (mg/dL) 1.01±0.69 0.98±0.50 1.10±0.91 0.30
Baseline eGFR (ml/min/m2) 90.7±27.7 95.1±31.8 87.2±30.3 0.08
Contrast (mL) 205.4±139.9 216.6±135.4 215.3±135.7 0.76
48 h creatinine (mg/dL 1.17±0.84 1.10±0.72 1.27±1.25 0.28
48 h eGFR (ml/min/m2) 80.4±25 86.4±29.5 76.7±25.8 0.008
CI-AKI 25 (17%) 25 (16.6%) 29 (19.7%) 0.74
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Results: Results are displayed in table 1.
Conclusion: These results revealed that timing of coronary angiography and/or
PCI had no association with CI-AKI development in NSTEMI patients. Early inva-
sive strategy did not increase risk for CI-AKI in these patients.

P574 | BEDSIDE
Association between haptoglobin and intravascular ultrasound study
in patients with non-ST elevation myocardial infarction

C.-C. Chiu, J.-P. Pan, S.-J. Lin. Taipei Veterans General Hospital, Division of
Cardiology, Taipei, Taiwan, ROC

Background: Haptoglobin (Hp) is a hemoglobin-binding protein present in the
plasma. Few studies have analysed the associations of Hp and cardiovascular
diseases. This study aimed to evaluate the diagnostic value of Hp in non-ST el-
evation myocardial infarction (NSTEMI) and the possible correlation of Hp with
intravascular ultrasound (IVUS) study.
Methods: A total of 88 patients (mean age 60.94±9.3 years) were enrolled. All
subjects underwent coronary angiography with complete IVUS study for target
lesion. The Hp level, Hp phenotype and other biochemistry data were collected.
Results: Hp level was found to be higher in NSTEMI patients compared
with patients with stable angina (348.31±168.19 vs 237.21±131.41, p=0.007),
specifically in individuals with Hp phenotype 2–1 (425.42±146.33 ng/ml vs
320.85±119.17 ng/ml, p=0.04). The lesion characteristics of IVUS showed no dif-
ference between NSTEMI and stable angina patients (Table). Further analysis
showed an inverse relationship between Hp level (cut off value of 250 ng/ml) and
target lesion plaque volume (p=0.012).

IVUS characteristics of study subjects

NSTEMI (n=45) Stable angina (n=43) P

MLA of target lesion:
EEM CSA (mm2) 13.96±4.05 14.4±4.6 0.695
Lumen CSA (mm2) 2.84±0.54 2.8±0.61 0.831
P&M CSA (mm2) 14.49±3.99 15.35±4.95 0.462
Plaque burden (%) 78.1±7.85 78.94±6.3 0.629
Plaque length 21.94±14.97 25.11±14.21 0.391
Plaque volume (mm3) 185.26±162.6 214.18±144.62 0.455
Remodeling index 1.07±0.17 1.05±0.15 0.693
Fibrotic (FI, %) 54.54±11.8 57.78±9.53 0.22
Fibrotic fatty (FF, %) 13.12±8.08 13.95±9.04 0.703
Necortic core (NC, %) 23.51±9.22 22.39±10.74 0.662
Densed calcification (DC, %) 8.84±7.93 5.71±5.12 0.081
NC/DC ratio 3.97±2.58 6.19±6.03 0.052

MLA, minimum lumen area; CSA, cross section area; P, plaque; M, media.

Conclusions: Plasma Hp level is elevated in patients with NSTEMI. Furthermore,
elevated plasma Hp level is associated with smaller plaque volume of target le-
sion.

P575 | BEDSIDE
High revascularization rates after clinical triage in patients with
slightly elevated hs-troponin levels

M.M. Vorpahl, J. Szymanski, N. Karpettas, M. Seyfarth, K. Tiroch. Helios Clinic
Wuppertal, Wuppertal, Germany

Background: The high-sensitive troponin T (hs-TnT) is recommended by current
international guidelines to rule-in an acute myocardial infarction for early coronary
angiography in a designated chest pain unit (CPU). However, slightly elevated
hs-TnT levels may be related to non-cardiac factors and represent a challenging
clinical “gray zone”.
Methods: We performed a retrospective analysis of prospectively aquired data of
all patients from our university CPU presenting with chest pain and a first initial
slightly elevated hs-TnT levels, between 14 pg/mL (above the 99th percentile) and
100 pg/mL in the years 2013–2014. Referral to diagnostic angiography and treat-
ment thereafter was left to the discretion of the treating physician after a careful
review of all available medical records. hs-TnT values were correlated with the
database of our catheterization laboratory. Treatment after coronary angiography
included percutaneous coronary intervention or surgical myocardial revascular-
ization. hs-TnT levels were further divided into two subgroups (14 pg/mL to 50
pg/mL vs. 51 pg/mL to 100 pg/mL.
Results: 1439 patients presented with initial hs-TnT levels between 14 pg/mL
and 100 pg/mL, median 27 pg/mL [IQR 18, 42]. After clinical evaluation, 582
patients (40.4%) were referred to the catheterization laboratory for the invasive
diagnostic procedure. Coronary revascularization by percutaneous coronary in-
tervention was performed in 253 patients and by bypass surgery in 14 patients. In
summary was coronary revascularization performed in total of 45,9% of patients
with hs-cTnT levels between 13 pg/mL and 100 pg/mL. Of note was the coronary
revascularization rate significantly lower 37.0% in the group presenting with hs-
TnT levels between 14 pg/mL to 50 pg/mL compared to a revascularization rate of
59,9% of the group with hs-TnT levels between 51 pg/mL to 100 pg/mL (p<0.01).
Conclusion: Slightly elevated troponin levels remain a challenging clinical situa-
tion. However, revascularization rates up to 59,9% in patients with hs-TnT levels
between 51 pg/mL to 100 pg/mL point out the importance of a coronary diagnos-
tic procedure based on a prudent clinical triage in patients with slightly elevated
hsTnT levels.

P576 | BEDSIDE
Early and long-term outcomes of patients with prior coronary artery
bypass surgery presenting non-ST-segment acute coronary
syndromes treated with percutaneous coronary intervention

P. Desperak1, M. Hawranek1, A. Cislak1, J. Wasilewski1, M. Gierlotka1,
M. Tajstra1, A. Lekston1, M. Zembala2, M. Gasior1. 1Silesian Center for Heart
Diseases (SCHD), 3rd Chair and Department of Cardiology of Medical University
of Silesia, Zabrze, Poland; 2Silesian Center for Heart Diseases (SCHD),
Department of Cardiac Surgery and Transplantology of Medical University of
Silesia, Zabrze, Poland

Background: Percutaneous coronary intervention (PCI) in patients with prior
coronary artery bypass graft (CABG) has worse long-term results than in those
without prior CABG. Notwithstanding, there are limited data on clinical outcomes
of patients with previous CABG in the course of non-ST-segment acute coronary
syndromes (NSTE-ACS).
Purpose: We sought to compare the early (in-hospital and 30-day) and long-
term (12- and 24-month) occurrence of major adverse cardiac events (MACE) of
patients with and without the history of CABG presenting with NSTE-ACS treated
by PCI.
Methods: Data of 1563 patients with NSTE-ACS treated by PCI admitted to the
Clinic between 2006 and 2012 were analyzed. Patients were divided into two
groups: with prior CABG (11.7%; n=183) and without previous CABG (88.3%;
n=1380). MACE was defined as composite rate of (1) death, (2) nonfatal my-
ocardial infarction and (3) ischemia-driven repeat revascularization. The post-
hospitalization data were obtained from the official National Health Fund records.
The vital status at 24 month was available for all of the patients.
Results: There were significant differences in the baseline characteristics, never-
theless the results of GRACE (107.9±26.6 vs 107.9±28.0 points; P=0.99) and
CRUSADE risk scales (26 [18–36] vs 24 [17–35] points; P=0.088) were sim-
ilar in both analyzed groups. Moreover, in the angiographic characteristics of
patients with history of CABG, the lower rate of procedural success of PCI in
ischemic-related artery (86.3 vs 93.0%; P=0.0038) was observed. We did not
find any meaningful differences in the incidence of in-hospital, 30-day and 12-
month MACE. At 24 month, the rate of MACE was substantially higher in pa-
tients with CABG than in those without CABG (35.5 vs 24.6%; P=0.0016), what
was mainly driven by higher percentage of non-fatal myocardial infarction (17.5
vs 9.9%; P=0.002) and ischemia-driven repeat revascularization (22.9 vs 13.3%;
P=0.0004). Despite mentioned dissimilarities, previous CABG was not an inde-
pendent factor affecting the incidence of MACE at 24 month (hazard ratio 1.11;
95% confidence interval 0.82–1.51; P=0.51).
Conclusions: Patients with prior CABG presenting with NSTE-ACS treated by
PCI had similar outcomes in first year after index hospitalization, but worse prog-
nosis in 24-month in compare to those without CABG. However, previous CABG
was not an independent predictor for occurrence of 24-month MACE.
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Remote ischaemic conditioning as an adjunct to primary
percutaneous coronary intervention in patients with ST-elevation
myocardial infarction is a cost-effective strategy

A.D. Sloth1, M.R. Schmidt1, K. Munk1, M. Schmidt2, L. Pedersen2,
H.T. Sorensen2, H.E. Botker1. 1Aarhus University Hospital, Skejby, Department
of Cardiology, Aarhus, Denmark; 2Aarhus University Hospital, Skejby,
Department of Clinical Epidemiology, Aarhus, Denmark

Introduction: Remote ischaemic conditioning (RIC) has recently been demon-
strated to improve long-term clinical outcomes in patients undergoing coronary
artery bypass grafting and elective or primary percutaneous coronary intervention
(pPCI). The therapy can be applied in a simple, low cost manner with a device
performing cycles of alternating inflation and deflation of a blood-pressure cuff.
Purpose: The aim of this study was to evaluate the cost-effectiveness of RIC
as an adjunct to pPCI in patients with ST-elevation myocardial infarction (STEMI)
from the perspective of a Danish health care system.
Methods: Between February 2007-November 2008, 251 patients with STEMI
were randomised during ambulance transport to the hospital for pPCI with
(n=126) or without (n=125) RIC. Patients were followed until death or January
2012. Data on cardiac readmissions, cardiac outpatient contacts, and use of car-

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



74 Infarction acute phase STEMI V

diovascular medications were collected from Danish nationwide registries. Med-
ical care costs were calculated using an event-based method. The effectiveness
of the therapy was evaluated as major adverse cardiac and cerebrovascular event
(MACCE)-free survival.
Results: At 4 year of follow-up, the cumulative medical care costs were Euro (�)
2896 [95% confidence interval (CI): 113–5679] lower per patient in the RIC group
compared with the control group (�12404 vs. �15300), and cumulative life-years
of MACCE-free survival were 0.31 years (95% CI: 0.30–0.60) higher per patient in
the RIC group compared with the control group (3.66 vs. 3.35 years). Difference
in medical care costs and MACCE-free survival based on bootstrap replications
are plotted on the cost-effectiveness plane (Figure 1).
p Conclusion: Remote ischaemic conditioning as an adjunct to pPCI is a cost-
effective strategy in patients with STEMI.
Acknowledgement/Funding: This work was supported by the Danish Council
for Strategic Research (11-115818) and Fondation Leducq (06CVD)
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The difficult task of reducing symptom-onset-to-balloon time among
patients undergoing primary PCI

R. Montisci, R. Floris, M. Cadeddu, G.F. Decandia, G. Lai, R. Pirisi, M. Ruscazio,
L. Meloni. Clinical Cardiology University of Cagliari, Cagliari, Italy

Background: Organizing integrated systems of care for patients with ST-
segment-elevation myocardial infarction (STEMI) addresses only a part of the
overall delay to reperfusion, thus omitting the symptom duration before the first
medical contact.
Purpose: We study the effect of a pre-hospital ECG tele-transmission program on
the symptom-onset-to-balloon time in patients with STEMI referred by Emergency
Medical Service (EMS) for primary percutaneous coronary intervention (PCI).
Methods: We analysed 335 STEMI patients who were transported by EMS to our
Institution for primary PCI between January 2007 and June 2014. Reperfusion
times were calculated in 1) patients without ECG tele-transmission first evaluated
at the Emergency Department (non tele), 2) patients with ECG tele-transmission
but initially admitted to the Coronary Care Unit (tele-CCU), 3) patients with ECG
tele-transmission directly routed from the field to the catheterization laboratory
(tele-cath lab).
Results: Median first medical contact-to-balloon time and door-to-balloon time
were remarkable lower in the tele-cath lab group (85 min [IQR 70–102] and 42
min [IQR 34–50], respectively) in comparison to the other groups (p<0.0001). In
parallel, the proportion of patients with FMCTB time ≤90 min increased from 11%
(non tele), to 39% (tele-CCU) and to 57.2% (tele-cath lab) (p for trends <0.0001)
and the proportion of patients with DTB time ≤90 min increased from 51% (non
tele group), to 70.4% (tele-CCU) and to 98% (tele-cath lab group) (p for trends
<0.0001).Symptom-onset-to-balloon time declined significantly (p<0.0001) from
200 min, IQR 164–239.5 (non tele) to 160.5 min, 122.5–204.7 (tele-cath lab) and
the proportion of patients who received primary PCI <120 minutes increased
(p<0.0001) from 4.3% (non tele) to 24% (tele-cath lab).
Conclusions: Prehospital diagnosis of STEMI followed by the direct transfer of
the patient to the catheterization laboratory rooms reduces the system delay in
the execution of reperfusion treatment. Morever, although the implementation of
telemedicine in processes of STEMI care may improve the symptom-onset-to-
balloon time, a large proportion of patients still continued to be treated beyond
the goal of 120 minutes. To reduce the total ischemic time, it is not sufficient to
have an efficient integrated STEMI-network but it is necessary to identify new
strategies that target the decision delay patient time

P579 | BEDSIDE
Super-minimalist immediate mechanical intervention (super-MIMI)
study

L. Belle1, H. Madiot1, H. Bouvaist2, N. Delarche3, F. Bouisset4, P.Y. Petiteau5,
Z. Boueri6, M. Abdellaoui7, C. Durier8, O. Dubreuil9. 1Hospital of Annecy,
Annecy, France; 2University Hospital of Grenoble, Grenoble, France; 3Hospital
Center of Pau, Pau, France; 4University Hospital of Toulouse, Toulouse, France;
5Clinique Saint Vincent, Reims, France; 6Hospital of Bastia, Bastia, France;
7Institut Mutualiste, Grenoble, France; 8Hospital of Argenteuil, Argenteuil,
France; 9Saint Joseph Saint Luc Institut, Lyon, France

Purpose: To evaluate the safety of extended-delay stenting (>7 days between
procedures) in the setting of percutaneous coronary intervention (PCI) for acute
ST-segment elevation myocardial infarction (STEMI).
Methods: This ongoing prospective observational study is being conducted in
STEMI patients with a high thrombus burden in the infarct-related artery (IRA).
Patients are enrolled if the operator decides to try to restore the best TIMI flow
with the thinnest tool (i.e. wire, aspiration, or thin balloon) and defer stent im-
plantation for >7 days under optimal anticoagulation to reduce thrombus burden.
The primary endpoint is the composite of reocclusion of the IRA or sudden death
between the two procedures, and deterioration of the flow (from the final flow
achieved after the first procedure to the initial flow at the second procedure).
Results: Between January 2014 and January 2015, 127 patients (of 135 we will
enroll) were enrolled at 14 centres: 110 were men and the mean age±SD was
57.1±13.0 years. 98 patients underwent a primary PCI as the first procedure and
29 patients underwent PCI after fibrinolysis. The final TIMI flow at the first proce-

dure was 3 in 119 patients, 2 in 7 patients, and 1 in 1 patient. This final flow was
spontaneous (same as initial flow, in the absence of intervention) in 43 patients,
and after wire in 3 patients, thrombus aspiration in 60, and with a 1.5–2.5 mm
diameter balloon in 21 patients. At the end of the first PCI, the residual culprit
lesion was 61±24%. Aspirin, P2Y12 inhibitors, and anticoagulants were used in
all patients between the two procedures, and a glycoprotein IIb/IIIa inhibitor in 42
patients. The second procedure was performed between 7 and 26 days after the
first. None of the patients died between the two procedures; 1 patient experienced
a reocclusion of the IRA 15 min after the first procedure. In all cases, initial TIMI
flow in the IRA (at the start of the second procedure) was the same as or better
than the final flow after the first procedure. A stent was implanted in 80 patients,
whereas no significant lesion was documented in 47 patients. Final results will be
presented at the meeting.
Conclusions: In PCI for acute STEMI, when the thrombus burden is high, stent-
ing delayed by 7–26 days with intensive antithrombotic cover appears safe, with
only 1 of 130 patients developing an IRA reocclusion.

P580 | BEDSIDE
Comparison of the ability of TIMI, GRACE, CADILLAC and Zwolle risk
scores to identify STEMI patients with low risk of 5-year mortality after
primary PCI

A. Novakovic, D. Milasinovic, Z. Mehmedbegovic, I. Mrkonjic, M. Glisic,
A. Karadzic, M. Radosavljevic-Radovanovic, M. Asanin, V. Vukcevic,
G. Stankovic. Clinical Center of Serbia, Clinic for Cardiology, Belgrade, Serbia

Background: Several risk scores have been shown to accurately identify patients
with STEMI under high mortality risk after primary PCI. The identification of pa-
tients with low mortality risk remains challenging.
Purpose: The aim of this study was to compare the ability of TIMI, GRACE,
CADILLAC and Zwolle risk scores to identify STEMI patients with low risk of 5-
year mortality after primary PCI.
Methods: We analyzed 1566 STEMI patients treated with primary PCI in a high-
volume center in the years 2009–2010. Patients were classified as low risk ac-
cording to pre-established cut-offs: TIMI≤2, GRACE≤120, CADILLAC≤2 and
Zwolle≤3.Predictive accuracy was assessed by constructing ROC curves.
Results: Overall mortality at median follow-up of 4.9 years (IQR: 4.5–5.3) was
19.2% (n=301). Zwolle score identified 68.4% of patients as low-risk,CADILLAC
58.1%,TIMI 44.5% and GRACE only 22.3%. For every score,mortality rates
were significantly lower in the low-risk vs medium/high-risk group (TIMI:8.6%
vs 27.7%, CADILLAC:8.5% vs 34.1%, Zwolle:11.9% vs 35.2%, GRACE:8.9%
vs 22.2%; p<0.001 for each). CADILLAC showed the best capacity to ac-
curately predict low-risk of 5-year mortality (AUC=0.701,p<0.001), followed
by Zwolle (AUC=0.662,p<0.001), TIMI (AUC=0.652,p<0.001) and GRACE
(AUC=0.574,p<0.001). Comparison of ROC curves showed that CADILLAC was
significantly better compared to Zwolle (z=2.76,p=0.006), TIMI (z=3.65,p<0.001)
and GRACE (z=8.352,p<0.001) risk scores. Zwolle and TIMI were similar in iden-
tifying low-risk patients (p=0.52), while both were more accurate predictors than
GRACE (p<0.001 for each).

Conclusion: Of the four evaluated risk scores, CADILLAC was the most accurate
in identifying primary PCI patients with low risk of 5-year mortality, while GRACE
showed the poorest discriminatory power.

P581 | BEDSIDE
Intra-aortic balloon pump use is not associated with reduced mortality
in patients with cardiogenic shock treated with primary percutaneous
coronary intervention:

K.S. Rathod1, D.A. Jones1, M.B. Iqbal2, M. Dalby2, A. Wragg1 on behalf of
London Heart Attack Group. 1Barts Health NHS Trust, London, United Kingdom;
2Imperial College Healthcare NHS Trust, London, United Kingdom

Background: The clinical effect of intra-aortic balloon pump (IABP) therapy in
patients with ST-segment elevation myocardial infarction (STEMI) complicated by
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cardiogenic shock is uncertain. We aimed to assess the impact of IABP therapy
on mortality in patients with STEMI treated with primary percutaneous coronary
intervention (PCI).
Methods and results: We undertook an observational cohort study of 10,929
STEMI patients between 2005 and 2011 at 8 centres across London, UK. Pa-
tient’s details were recorded at the procedure into local databases using the
British Cardiac Intervention Society (BCIS) PCI dataset. 783 patients presented
with cardiogenic shock. Primary outcome was all-cause mortality at a median
follow-up of 3.0 years (IQR range: 1.2–4.6 years).
299 patients underwent IABP insertion during PPCI. Those patients undergoing
IABP therapy were older, more likely to have poor LV function, hypertension, hy-
percholesterolaemia and diabetes compared to the no IABP group. Procedural
success rates were lower (90.9% vs 89.2%, p=0.005) and in hospital MACE rates
higher (39.8% vs 18.4%, p=0.004) in patients undergoing IABP therapy. Kaplan-
Meier analysis demonstrated significantly higher mortality rates in patients receiv-
ing IABP therapy (49.9% IABP vs 30.2% no IABP, P<0.0001) during the follow-up
period. After multivariate cox analysis (HR 1.37 95% CI 0.89–2.12) and the addi-
tion of propensity matching (HR: 1.28 95% CI: 0.77–1.73) IABP therapy was still
not associated with mortality.

Figure 1

Conclusion: In this large cohort of patients with STEMI complicated by cardio-
genic shock IABP therapy was not associated with a long term survival benefit.

P582 | BEDSIDE
Predictors of dual antiplatelet therapy non-adherence after PCI:
insights from the PARIS registry

I. Mastoris1, S. Sartori1, M.W. Krucoff2, P.G. Steg3, C. Ariti4, C. Antoniucci5,
I. Iakovou6, S. Pocock4, G. Dangas1, R. Mehran1 on behalf of PARIS
investigators. 1Mount Sinai Medical Center, New York, United States of America;
2Duke University Medical Center, Durham, United States of America; 3University
Paris Diderot, Paris, France; 4London School of Hygiene and Tropical Medicine,
London, United Kingdom; 5Careggi University Hospital (AOUC), Florence, Italy;
6Onassis Cardiac Surgery Center, Athens, Greece

Background: Demographic and socioclinical factors may affect compliance to
dual antiplatelet therapy (DAPT) after percutaneous coronary intervention (PCI).
Premature DAPT cessation has been shown to increase the rates of major ad-
verse cardiovascular events. We investigated correlates of DAPT non-adherence
after PCI in a large, multinational registry.
Methods: The PARIS (Patterns of Non-Adherence to Antiplatelet Regimens in
Stented Patients) registry is a multicenter, prospective observational study of PCI
patients from 2009 to 2010. DAPT cessation was classified into 3 modes that
included physician-recommended discontinuation, brief interruption, or disruption
(due to bleeding or non-compliance). Predictors of non-recommended DAPT ces-
sation were identified by logistic regression.
Results: Of 5,018 patients, 459 (9.15%) patients were non-adherent at two years
of follow-up. After multivariable adjustment, presentation with ACS and current
smoking were associated with a higher risk, whereas region, thienopyridine cov-
erage by insurance or government, history of dyslipidemia, myocardial infarction
and coronary artery bypass graft surgery were associated with a lower risk for
non-adherence (Table).

Table 1. Multivariate model

Variable HR (95% CI) P value

Europe (vs. US) 0.16 (0.11–0.24) <0.001
ACS 1.28 (1.06–1.56) 0.012
Current smoking 1.40 (1.13–1.75) 0.002
Dyslipidemia 0.71 (0.57–0.88) 0.002
Prior MI 0.72 (0.56–0.92) 0.009
Prior CABG 0.62 (0.44–0.87) 0.006
P2Y12 covered/subsidized 0.67 (0.48–0.93) 0.016

Conclusions: In this multinational registry, several variables identified non-
compliance to medication at 2 years. This model may help identify patients who
are more likely to be non-compliant in taking DAPT and aid in risk prediction and
subsequent clinical decisions.

P583 | BEDSIDE
Effect of erythropoietin administration on coronary circulation in
patients after acute myocardial infarction

M. Orii, K. Hirata, Y. Shiono, T. Yamano, Y. Matsuo, Y. Ino, T. Kubo, A. Tanaka,
T. Hozumi, T. Akasaka. Wakayama Medical University, Department of
Cardiovascular Medicine, Wakayama, Japan

Background: Erythropoietin (EPO) has been found to have anti-apoptotic and
tissue protective effects on the myocardium. The aim of the present study was to
assess the effect of EPO administration on coronary circulation in patients with
acute myocardial infarction (AMI).
Methods: Patients admitted with anterior AMI had all undergone successful per-
cutaneous coronary intervention (PCI). Patients were randomly assigned to 2
groups (control and EPO groups), and given single dose intravenous administra-
tion of recombinant human erythropoietin (12,000 IU) or saline after PCI. Coro-
nary flow reserve (CFR) of the left anterior descending coronary artery was mea-
sured by transthoracic echocardiography 1 week, 1 month and 8 months after
AMI. Cardiac MRI was also performed 1 month after AMI to assess transmural
extent of infarction, graded as 1 (<25%), 2 (25–50%), 3 (51–75%), 4 (>75%).
Results: Sixty-one patients (control 29, EPO 32) were eligible for analysis.
There was no significant difference in max creatine phosphokinase (2234±1480,
2749±1912U/L, p=0.26) and CFR-1week (1.9±0.5 and 2.1±0.5, p=0.12) between
control and EPO groups. Left ventricular ejection fraction was improved gradually
after AMI, however, no significant difference was found between 2 groups. Inter-
estingly, CFR improved significantly in EPO group (2.9±0.6) 8 months after AMI
compared to control group (2.6±0.5, p=0.04). Cardiac MRI revealed that control
group had a tendency of greater transmural extent of infarction than that of EPO
group (2.9±1.2 and 2.2±1.3, p=0.06).
Conclusions: EPO administration could have a favorable effect on coronary cir-
culation and a preventive effect on transmural extension of infarction in patients
after myocardial infarction.

P584 | BEDSIDE
Bivalirudin is not associated with lower mortality than heparin in
real-world primary PCI

M. Hasun1, J. Doerler2, P. Jirak1, C. Wegner3, G. Grimm4, P. Siostrzonek5,
D. Von Lewinski6, F.X. Roithinger7, H. Alber2, F. Weidinger1. 1Rudolfstiftung
Hospital, Department of Internal Medicine II, Vienna, Austria; 2Innsbruck
University Hospital, Cardiology, Innsbruck, Austria; 3Wittgenstein Centre,
Vienna Institute of Demography, Vienna, Austria; 4National Hospital Klagenfurt,
Cardiology, Klagenfurt, Austria; 5Sisters of Mercy Hospital Linz, Cardiology, Linz,
Austria; 6Graz University Hospital, Cardiology, Graz, Austria; 7Landesklinikum
Mödling, Cardiology, Mödling, Austria

Background: The HORIZONS-AMI-Trial showed reduced bleeding and mortality
rates with bivalirudin treatment in primary PCI (PPCI) compared with unfractioned
heparin (UFH) and routine use of glycoprotein IIb/IIIa inhibitors (GPI). Limited
data is available to show whether bivalirudin is superior to UFH in real world
PPCI.
Purpose: The aim of this study was to compare the in-hospital outcome of proce-
dural anticoagulation with bivalirudin vs. UFH in PPCI for ST-elevation myocardial
infarction (STEMI).
Methods: In a multicentre observational registry, 6089 patients with STEMI un-
dergoing primary PCI between January 2010 and December 2013 were prospec-
tively enrolled. Using multivariable logistic regression analysis, we compared in-
hospital mortality of patients treated with heparin (n=5673) to bivalirudin (n=416),
including GPI bail out, and heparin (n=3533) to bivalirudin (n=358), both without
GPI. Baseline characteristics were similar among groups, except more comorbidi-
ties (diabetes mellitus, previous TIA/stroke, resuscitation) in patients treated with
bivalirudin only (n=86).
Results: In-hospital mortality was not significantly different in patients receiving
bivalirudin including bail out GPI compared to UFH +/− GPI (OR 1.13, 95% CI
0.62–2.04, p=0.7; Table 1), nor in patients treated with UFH compared to those
treated with bivalirudin without GPI (OR 1.68, 95% CI 0.91–3.13, p=0.1). Further-
more there was no significant difference in MACE (death, re-infarction and stroke;
OR 1.10, 95% Cl 0.65–1.89, p=0.72).

In-hospital mortality

OR 95% Cl p

Sex (m/f) 1.08 0.77–1.52 0.65
Age 1.06 1.05–1.08 0.00
Shock 11.8 8.4–16.7 0.00
Pain to catheter lab 1.05 1.03–1.08 0.00
Resuscitation 4.05 2.71–6.06 0.00
P2Y12 treatment 0.61 0.42–0.90 0.01
Diabetes 1.61 1.15–2.26 0.01
Heparin +/− GPI vs. Bivalirudin +/− GPI 1.13 0.62–2.04 0.7

Conclusion: In a large cohort of real world practice in PPCI, in-hospital mortality
of patients treated with UFH was not significantly different compared to patients
treated with bivalirudin.
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Periprocedural hyperglicaemia worsens the short-term prognosis of
patients with non-ST-segment elevation acute coronary syndromes
treated with percutaneous coronary intervention

M. Hawranek, A. Cislak, P. Desperak, D. Pres, J. Wasilewski, M. Gierlotka,
M. Tajstra, A. Lekston, L. Polonski, M. Gasior. Slaskie Centrum Chorob Serca,
Zabrze, Poland

Background: Recent reports suggest the influence of blood glucose level on out-
comes of patients with NSTE-ACS (non-ST-elevation acute coronary syndromes)
treated with PCI (percutaneous coronary intervention). Nonetheless, the prognos-
tic value of periprocedural glycaemia in this population remains undetermined.
Purpose: To evaluate the clinical and angiographic characteristics of patients
with NSTE-ACS treated with PCI according to the value of blood glucose level
measured at the day of the procedure and to analyze its impact on the prognosis.
Methods: Data of 799 non-diabetic patients treated between 2006 and 2012 due
to NSTE-ACS and treated with PCI, with available blood glucose values before in-
vasive treatment were enrolled to the study. The availability of 12-month survival
and major adverse cardiac and cerebrovascular events (MACCE) occurrence
data was 100%. The study population was divided into four groups according to
the quartile (Q) of the periprocedural glycaemia (in mmol/L): Q1: <5.37 (n=199);
Q2: 5.37–6.01 (n=200); Q3: 6.02–7.14; Q4: >7.14 (n=204). Clinical and angio-
graphic characteristics were analyzed as well as in-hospital, 1- and 12-month
prognosis including death, nonfatal recurrent myocardial infarction, repeat revas-
cularization caused by ACS and stroke.
Results: Patients in the Q4 group were older (P=0.004), more frequently obese
(P=0.014), more likely to have baseline TIMI flow 0–1 (P=0.007) and final non-ST-
elevation myocardial infarction diagnosis (P<0.001) in contrast to other quartiles.
Groups Q3 and Q4 had higher percentages of 3-vessel coronary artery disease
(P=0.025) and chronic total occlusion of artery other than responsible for the is-
chemia (P=0.021). However, patients from the Q1 group had more often history of
hypercholesterolaemia (P<0.001) and equally with Q2 group they had the high-
est rates of drug eluting stent implantation (P=0.006). In Q4 group there was
higher percentage of all-cause death during the index hospital stay (p=0.043) and
MACCE in 1-month observation (p=0.019). This relationship was not confirmed
in 12-month observation. The significant independent influence of periprocedural
blood glucose higher than 7.14 on 1-month MACCE (HR: 2.45; 95% CI: 1.29–
4.67; p=0.006) and all-cause death (HR: 3.08; 95% CI: 1.05–9.00; p=0.040) was
observed. No significant connection of remaining quartiles and 1-month outcome
was noticed.
Conclusions: Periprocedural blood glucose level higher than 7.14 indicates pa-
tients with NSTE-ACS treated with PCI who were at greater risk of MACCE at 30
days observation.

P586 | BEDSIDE
Comparison between type 2 and type 1 myocardial infarction: clinical
features, treatment strategies and outcomes

P.J. Flores-Blanco1, A.A. Lopez-Cuenca2, M. Gomez-Molina1, M.J. Sanchez-
Galian1, E. Guerrero-Perez1, F. Cambronero-Sanchez3, M. Sanchez-Martinez1,
A. Garcia-Narbon1, M. Valdes4, S. Manzano Fernandez4. 1University Hospital
Virgen De La Arrixaca, Murcia, Spain; 2de la Vega Lorenzo Guirao Hospital,
Cieza, Spain; 3University Hospital Morales Meseguer, Murcia, Spain; 4University
of Murcia, School of Medicine, Department of Cardiology, Murcia, Spain

Background: The definitions of the five different clinical types of acute myocar-
dial infarction (AMI) have recently been updated: Type 1 AMI is caused by an
acute atherothrombotic coronary event, while Type 2 AMI is a heterogeneous en-
tity, where a condition other than coronary artery disease contributes to an acute
imbalance between oxygen supply and demand. Evidence-based treatment rec-
ommendations for Type 1 AMI are clearly established, however for Type 2 AMI
these recommendations are lacking. Moreover, treatment strategies and clinical
outcome of Type 2 AMI in clinical practice is limited.
Purpose: We aimed to assess differences in clinical features, current treatment
strategies and outcome in patients with type 2 vs. type 1 AMI.
Methods: Between January 2012 and September 2013, 824 consecutive patients
with Type 1 or Type 2 AMI were included. During the index hospitalization, clinical
features and treatment strategies were collected in detail. At 1-year follow-up,
mortality, stroke, non-fatal MI and major bleeding were recorded in 99.3% of study
subjects.
Results: Type 1 AMI was present in 707 (86%) of the cases while 117 (14%)
were classified as type 2 AMI. Patients with Type 2 AMI were older, more fre-
quently female and had higher co-morbidities such as diabetes, previous non-ST
segment elevation acute coronary syndromes, impaired renal function, anaemia,
atrial fibrillation and malignancy. Severe aortic stenosis and mitral regurgitation
were also more common in patients with type 2 AMI. However, preserved left ven-
tricular ejection fraction and normal coronary arteries were more frequently seen,
an invasive treatment was less common, and antiplatelet medications, statins and
beta-blockers were less prescribed in patients with type 2 AMI compared with type
1 AMI. The group with type 2 AMI had significantly higher crude 1-year mortality
compared with the group with type 1 AMI (23.3% vs. 14.4%, p=0.02). However,
after adjustment, type 2 AMI was not associated with 1-year mortality. Moreover,

both type 2 AMI and type 1 AMI had similar crude rate of stroke (3% vs. 0.9%,
p=0.35), non-fatal MI (9.8% vs. 10.3%, p=0.87) and major bleeding complications
(5.7% vs. 7.8, p=0.39).
Conclusions: In this real-life population, patients with type 2 AMI were older,
predominantly women and had more co-morbidities. Invasive treatment strate-
gies and cardioprotective medications were less used in these patients. Type 2
AMI had higher crude mortality compared with type 1 AMI, but after adjustment,
the 1-year mortality was similar. Thrombotic and hemorrhagic complications were
similar in both group.

P587 | BEDSIDE
Comparison of early and long-term outcomes in patients with left
versus right bundle branch block at initial electrocardiogram in
patients presenting with non-ST-segment acute coronary syndromes

P. Desperak, M. Hawranek, A. Cislak, L. Pyka, J. Wasilewski, M. Tajstra,
A. Lekston, L. Polonski, M. Gasior. Silesian Center for Heart Diseases (SCHD),
3rd Chair and Department of Cardiology of Medical University of Silesia, Zabrze,
Poland

Background: There is a small amount of data on the impact of right (RBBB) or
left bundle branch block (LBBB) on prognosis in patients non-ST-segment acute
coronary syndromes (NSTE-ACS).
Purpose: To compare in-hospital and 12-month incidence of major adverse car-
diac and cerebrovascular events (MACCE) of patients with NSTE-ACS according
to the occurrence of RBBB or LBBB at initial electrocardiogram (ECG).
Methods: A total of 2326 patients with NSTE-ACS admitted to the Clinic between
2006 and 2012 were analyzed. Patients were divided into three groups: RBBB
group (n=103; 4.5%), LBBB group (n=125; 5.4%) and control group without those
findings (n=2084; 90.1%). 14 patients presenting with simultaneously RBBB and
LBBB were excluded for further analysis.
Results: Patients in RBBB and LBBB groups had higher risk and more comor-
bidities than patients in control group. Percentage of coronary angiography and
percutaneous coronary intervention were similar in all groups. There was also
no difference in the in-hospital rates of mortality, myocardial infarction and target
vessel revascularization. In Table, the incidence of 12-month MACCE was sum-
marized. In post-hoc analysis we did not found significant differences in clinical
outcomes at 12 month between RBBB and LBBB groups. After the adjustment,
occurrence of RBBB (hazard ratio [HR] 1.18; 95% confidence interval [CI] 0.71–
1.98; P=0.52) or LBBB (HR 1.19; 95% CI 0.67–2.09; P=0.56) was not indepen-
dently associated with MACE at 12-month.

Table 1. 12-month MACCE

Variable ECG at admission p value
RBBB LBBB Control

12-month MACCE, % 30.1 22.4 19.4 0.025
Death, % 13.6 16.0 7.4 0.0004
Non-fatal MI, % 9.7 5.6 8.2 0.49
Stroke, % 3.9 1.6 1.4 0.13
Ischemia-driven revascularization, % 10.7 4.8 10.0 0.15

LBBB, left bundle branch block group; MACCE, major adverse cardiac and cerebrovascular
events; MI, myocardial infarction; RBBB, right bundle branch block group.

Conclusions: The presence of LBBB or RBBB in the ECG at admission in pa-
tients with NSTE-ACS is a marker of worse clinical status and it is associated with
higher incidence of long-term adverse cardiovascular events.

P588 | BEDSIDE
Increased parathyroid hormone level is associated with increased
arterial stiffness and endothelial dysfunction in older patients with
non-ST elevation acute coronary syndrome

J.A. Coelho Lima Junior1, H. Sinclair1, M. Veerasamy1, J.J. Ang1, W. Qiu2,
D. Neely3, V. Kunadian1. 1Newcastle University, Institute of Cellular Medicine,
Newcastle upon Tyne, United Kingdom; 2Brigham and Women’s Hospital,
Boston, United States of America; 3Newcastle upon Tyne Hospitals NHS
foundation trust, Department of Clinical Biochemistry, Newcastle upon Tyne,
United Kingdom

Background: Increased parathyroid hormone (PTH) levels are associated with
hypertension, cardiac hypertrophy, and myocardial dysfunction. However, the as-
sociation of PTH with arterial stiffness and endothelial dysfunction is not well
defined, especially among older patients with non-ST elevation acute coronary
syndrome (NSTEACS).
Purpose: To evaluate the association of PTH with arterial stiffness and endothe-
lial dysfunction in older patients with NSTEACS.
Methods: Plasma PTH levels were measured by electrochemiluminescent im-
munoassay in 139 consecutive elderly patients (≥75 years old) admitted to a
tertiary cardiac centre for invasive management of NSTEACS. Arterial stiffness
and endothelial function were measured by peripheral arterial tonometry using
pneumatic probes in 139 and 116 patients, respectively. Augmentation index nor-
malized to a heart rate of 75bpm (AI@75bpm) was used to measure arterial
stiffness. Log transformation of the reactive hyperaemia index (LnRHI) was used
to categorize endothelial function as: (i) normal (LnRHI>0.51); or (ii) abnormal
(LnRHI≤0.51). Multiple linear regression was used to verify if PTH could pre-
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dict arterial stiffness. Differences in the medians of PTH between the endothelial
function categories were assessed by Mann-Whitney U test.
Results: The mean age of participants was 81.1 years (SD ± 4 years). Levels
of PTH significantly predicted arterial stiffness in the model, even when adjusted
for the other variables (p=0.024). The other predictors of arterial stiffness were
age (p=0.016), gender (p=0.046), and hypercholesterolemia (p=0.045) (Table 1).
PTH median values were statistically different between patients with endothelial
dysfunction (6.40pg/mL) and normal endothelial function (5.80pg/mL), p=0.038.

Table 1. Summary of multiple regression

Variable B SEB β Variable B SEB β

Age −0.847 0.348 −0.221* Hypertension −1.369 2.928 −0.039
Gender −5.175 2.566 −0.166* Diabetes −2.468 2.842 −0.074
PTH −0.883 0.386 −0.189* Hypercholesterolemia −5.343 2.638 −0.174*
BMI −0.351 0.236 −0.127 Smoking status 0.257 2.056 0.011

*p<0.05; BMI = Body Mass Index.

Conclusion: Increased PTH levels were associated with arterial stiffness and
endothelial dysfunction. Whether increased PTH contributes towards poor car-
diovascular outcomes frequently seen in this patient group requires further inves-
tigation.
Acknowledgement/Funding: The research is supported by the National Institute
for Health Research Newcastle Biomedical Research Centre
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Complete revascularization with percutaneous coronary intervention
improves long-term outcomes in patients with multivessel coronary
artery disease presenting with NSTE-ACS

M. Hawranek, P. Desperak, A. Cislak, P. Gasior, J. Wasilewski, M. Gierlotka,
L. Pyka, A. Lekston, L. Polonski, M. Gasior. Slaskie Centrum Chorob Serca,
Zabrze, Poland

Background: The clinical significance of complete revascularization with percu-
taneous coronary intervention (CR-PCI) in patients (pts) with multivessel coronary
artery disease (MV CAD) non-ST-segment acute coronary syndrome (NSTE-
ACS) remains uncertain.
Objectives: The purpose of this study was to evaluate the effect of CR-PCI dur-
ing index hospitalization on incidence of major adverse cardiac events (MACE)
including death, nonfatal recurrent myocardial infarction and repeat revascular-
ization caused by ACS at 30-days and 12-months.
Methods: Data of 1,050 pts with MV CAD presenting with NSTE-ACS treated
with PCI from 2006 to 2012 was done. Pts with cardiogenic shock, coronary artery
bypass grafting (CABG) in the index hospitalization and PCI or CABG scheduled
after discharge were excluded. 789 patients were divided into 2 groups according:
(I) CR-PCI group – complete revascularization with PCI and (II) IR-PCI group –
incomplete revascularization. The anatomic definition of CR-PCI was adopted -
the successful treatment of all significant stenoses in major epicardial coronary
arteries or their side branches with a diameter of at least 2.0 mm irrespective of
the function or viability of relevant myocardium.
Results: CR was conducted in 105 patients (CR-PCI group), while the remaining
684 patients had IR (IR-PCI group). There were no differences regarding inci-
dence of in-hospital adverse events. In CR-PCI group at 30-day follow-up the
trend toward lower occurrence of MACE (1.9% vs 6.3%; P=0.071) and death or
non-fatal MI (0.9 vs 5.0%; P=0.063) was observed. During the 12-month observa-
tion period, a meaningful difference in the occurrence of MACE was maintained:
13.3% for CR-PCI group and 24.3% for IR-PCI group (P=0.013). In the multi-
variate analysis of the entire study population, the performance of CR-PCI inde-
pendently decreased the risk of 12-month MACE (hazard ratio [HR] 0.52; 95%
confidence interval [CI] 0.29 - 0.93; P=0.028) and death or non-fatal MI rate (HR
0.49; 95% CI 0.24 - 0.99; P=0.048). The significant effect of CR-PCI on the occur-
rence of non-fatal MI at 12-month was demonstrated (4.8% vs 11.1%; P=0.046),
but it was not confirmed in the multivariate analysis. There were no differences
observed at 12-month for all-cause death (6.7% vs 9.5%; P=0.35) and revascu-
larization caused by ACS (8.6% vs 12.7%; P=0.23).
Conclusions: In patients with MV CAD presenting with NSTE-ACS, CR-PCI dur-
ing hospital index stay is independently associated with improved long-term prog-
nosis without significant differences in periprocedural and early outcomes in com-
pare to IR-PCI.

P590 | BEDSIDE
Interpretation of symptoms in chest pain patients is gender
dependent: a prospective cohort study

M.G. Van Der Meer1, Y. Van Der Graaf2, H.M. Nathoe1, P.A. Doevendans1,
B.E. Backus1, A.J. Six3, Y. Appelman4. 1University Medical Center Utrecht,
Department of Cardiology, Utrecht, Netherlands; 2University Medical Center
Utrecht, Julius Centre for Health Sciences and Primary Care, Utrecht,
Netherlands; 3Hofpoort Ziekenhuis, Woerden, Netherlands; 4VU University
Medical Center, Department of Cardiology, Amsterdam, Netherlands

Background: Previous studies described a delayed recognition of coronary
artery disease (CAD) in women compared to men, often attributed to atypical
symptoms. It remains unknown if women with CAD indeed have an atypical pre-

sentation or if the physician interprets their symptoms as atypical as they consider
CAD as a “male-disease”.
Purpose: To investigate the influence of gender of the patient on the interpreta-
tion of symptoms by the physician in patients presenting with chest pain at the
emergency department (ED).
Methods: Data from a large multicentre prospective study including 10 hospi-
tals in the Netherlands were used. Patients presenting with chest pain at the
ED were eligible. The physician scored the combination of symptoms as “highly
or not highly suspicious” for CAD. CAD was defined as a combination of (non-
)ST-elevation myocardial infarction, percutaneous coronary intervention, coronary
artery bypass grafting, a new visually significant stenosis at angiography treated
conservatively or CV death all occurring within six weeks after presentation at
the ED. We investigated whether the predicate “highly suspicious” for CAD was
influenced by gender of the patient. Furthermore, if this was different in patients
whose symptoms were explained by CAD compared to patients whose symp-
toms were not explained by CAD using logistic regression analysis. We adjusted
for age, symptoms and cardiovascular risk factors.
Results: In 731 (30%) patients the physician scored the symptoms as “highly
suspicious” for CAD. The presence of CAD modified the relation between inter-
pretation of the symptoms and gender. After stratifying for the presence of CAD
male gender was significantly associated with the predicate “highly suspicious” in
patients without CAD (OR 1.64 (95% CI: 1.24–2.17)) but not in patients with CAD
(OR 0.96 (95% CI: 0.55–1.68)).
Conclusion: Interpretation of symptoms by the physician was indeed gender de-
pendent. In patients presenting with chest pain but without CAD men were more
often interpreted as “highly suspicious” for CAD compared to women. This was in-
dependent of symptoms and cardiovascular risk factors and therefore could lead
to unnecessary investigations, treatment and hospital admissions in men.

P591 | BEDSIDE
Prognostic impact of iron metabolism change in patients with acute
coronary syndrome

T. Duarte, S. Goncalves, R. Rodrigues, C. Sa, R. Marinheiro, L. Rassi, F. Seixo,
R. Caria. Hospital Center of Setubal, Cardiology, Setubal, Portugal

Introduction: Disorders in iron metabolism have been associated with an in-
creased risk of cardiovascular events. However, the prognostic impact in short
and long-term in patients (pts) with acute coronary syndrome (ACS) is not clari-
fied.
Aim: To determine the prognostic value of the serum iron and ferritin levels in pts
with ACS in the short and long-term.
Methods: Consecutive pts admitted to a coronary care unit with a diagnosis of
ACS between June 2011 and June 2013 were evaluated. Patients with no iron de-
termination were excluded. The population was characterized according to their
clinical and laboratorial characteristics and divided into tertiles of distribution of
serum iron and ferritin. The primary adverse events were the occurrence in hos-
pital death or heart failure (HF) and death or HF at 1 year follow-up.
Results: We studied 280 pts (73% male; 68±13 years). The average level of
serum iron and ferritin was 59±34 and 205±185 pg/L, respectively. Patients were
divided into the tertiles of iron (1st tertile ≤40, 2nd tertile <40 and ≤67; 3rd
tertile>67) and ferritin values (1st tertile ≤110; 2nd tertile <110 and ≤219; 3rd
tertile>219).
Patients included in the 1st tertile of serum iron had a higher rate of adverse
events in-hospital and at 1 year. Lower and higher levels of ferritin (included in
the 1st and 3rd tertiles) were associated with a higher incidence of HF during
hospitalization and death in 1 year.
A ferritin value>316 pg/L was an independent risk factor for death in 1 year (OR
14 95% 2.6 to 75.9), regardless of the hemoglobin level. The serum iron levels
did not constitute an independent risk factor for the occurrence of cardiovascular
events.

% of Adverse events

Serum iron Serum ferritin
Tertile 1 Tertile 2 Tertile 3 p Tertile 1 Tertile 2 Tertile 3 p

In hospital death 1,1 0 0 0,04 1 1 1 Ns
Death in 1 year 4,3 1,4 1,1 0,02 9 2 8 0,04
In hospital HF 16,4 10,4 5 <0,001 38 16 25 0,001
HF in 1 year 6,7 3,2 2,5 0,08 13 9 11 0,1

HF, heart failure; p, p-value; ns, not significant.

Conclusion: In this population of pts with ACS, iron metabolism changes were
associated with a higher rate of adverse events and higher ferritin levels consti-
tuted an independent predictor of mortality at long-term.
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Non-ST elevation acute coronary syndrome and kidney failure:
comparative study between 3 mathematical estimators regarding
in-hospital clinical outcome

M. Rodrigues Neto1, R. Rodrigues1, A. Correia1, M. Gomes Serrao1,
N. Santos1, S. Gomes1, B. Silva1, C. Alves2, A. Drumond Freitas1, D. Pereira1.
1Hospital Dr. Nélio Mendonça, Cardiology, Funchal, Portugal; 2Hospital Dr. Nélio
Mendonça, Funchal, Portugal

Background: Many patients diagnosed with Non-ST Elevation Acute Coronary
Syndrome (NST-ACS) have evidence of kidney damage and it is well known that
imbalance of renal homeostasis has a negative impact on clinical outcome. Prior
studies showed that renal impairment is best assessed by estimated glomerular
filtration rate (eGFR).
Purpose: To compare the ability of eGFR calculated by the Modification of Diet in
Renal Disease Study (MDRD), the Cockcroft–Gault (CG) and the Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI) formulas to predict in-hospital
morbidity (composite primary endpoint [CPE] of re-infarction, stroke and mortal-
ity) and mortality.
Methods: Prospective study of 751 consecutive patients admitted for NST-ACS
in a single coronary unit, between October 2009 and September 2014. Predictive
accuracy of the three equations was assessed by comparing their ROC curves.
Results: At admission, moderate or severe renal impairment (eGFR <60
ml/min/1.73m2) was present in 47,1%, 49,4% and 45,8% of patients, when eGFR
was calculated by CG, MDRD and CKD-EPI formulas, respectively. All formu-
las had a good discriminatory power in predicting in-hospital CPE, however, CG
proved to be better by ROC curve analysis [AUC (CG): 0.731 vs AUC (MDDR):
0.679 vs AUC (CKD-EPI): 0.693]. Also, all the three formulas were valuable in
prediction of in-hospital total mortality, with CG showing the best results [AUC
(CG): 0.733 vs AUC (MDDR): 0.702 vs AUC (CKD-EPI): 0.715].

Conclusion: Even though all three equations were predictive of in-hospital mor-
bidity and mortality, in our population, CG formula proved to be the most sensitive
and specific in prediction of in-hospital adverse clinical outcomes.

P593 | BEDSIDE
A single-sample algorithm applying high sensitivity troponin
combined with heart-type fatty acid binding protein to rule-out acute
myocardial infarction in patients presenting with chest pain

S.C. Wiberg1, M. Schoos1, M. Schoenemann-Lund2, K. Iversen3, J. Thode2,
S.I. Hansen2, P. Clemmensen4, R. Steffensen2. 1Rigshospitalet - Copenhagen
University Hospital, Heart Centre, Department of Cardiology, Copenhagen,
Denmark; 2Hillerod Hospital, Hillerod, Denmark; 3Herlev Hospital - Copenhagen
University Hospital, Copenhagen, Denmark; 4District General Hospital Nykøbing
Falster, Nykøbing Falster, Denmark

Background: Chest pain remains one of the most frequent causes of emergency
department attendance. Distinguishing the high-risk acute coronary syndrome
from low-risk chest pain has been an ongoing research effort.
Purpose: We sought to create a rule-out algorithm able to identify patients with
myocardial infarction with a single blood sample upon admission.
Methods: We included patients presenting with non-traumatic chest pain and
excluded patients with ST-elevation myocardial infarction (MI). Blood was drawn
at admission and tested for high-sensitive troponin T (hs-TnT), troponin I (TnI),
heart-type fatty acid binding protein (H-FABP), brain natriuretic peptide (BNP)
and copeptin. The admission value of these biomarkers was used to create a rule-
out algorithm based on undetectable (LOD) hs-TnT and the combination of hs-
TnT below upper reference levels (URL) with H-FABP, copeptin and BNP below
median. A comparable algorithm with TnI was tested as well.
Results: Out of 508 included patients, 52 patients (10%) had non-ST-elevation MI
and 73 patients (14%) had unstable angina. Of the alternative algorithms with H-
FABP, copeptin and BNP below median, H-FABP had the lowest negative predic-
tive value. The algorithm with hs-TnT <5 ng/L (LOD) or hs-TnT <14 ng/L (URL)
+ H-FABP <4 μg/L (median) identified 243 (48%) low-risk patients without MI

Rule-out algorithm

during admission and with a 30-day mortality of 0% (negative predictive value:
100%). The ruled out patients had a 2-year cardiac mortality of 0%.
Conclusions: Myocardial infarction can be ruled-out safely in half of chest pain
patients with a single blood sample drawn at admission analysed for hs-TnT
and H-FABP. A clinical approach is still needed to identify patients with unsta-
ble angina.

P594 | BEDSIDE
Benefit of early invasive therapy for diabetic patients with NSTE ACS.
A landmark study from the ISACS-TC registry

B. Ricci1, E. Cenko1, Z. Vasiljevic2, M. Dorobantu3, O. Gustiene4, B. Knezevic5,
M. Dilic6, O. Manfrini1, L. Badimon7, R. Bugiardini1. 1University of Bologna,
Experimental, Diagnostic and Specialty Medicine - DIMES - University of
Bologna, Bologna, Italy; 2Clinical center of Serbia, Belgrade, Serbia; 3University
of Bucharest Carol Davila, Bucharest, Romania; 4Lithuanian University of
Health Sciences, Kaunas, Lithuania; 5Clinical Center for cardiology, Podgorica,
Montenegro; 6University of Sarajevo, Sarajevo, Bosnia and Herzegovina;
7Cardiovascular Research Center (CSIC-ICCC), Barcelona, Spain

Background: Diabetic (DM) patients are at increased risk of cardiovascular
events after an acute coronary syndrome, yet it remains unknown whether they
derive enhanced benefit from an invasive strategy.
Objective: We investigated the relation between coronary revascularization by
percutaneus coronary intervention (PCI) and in-hospital survival of DM patients
admitted to hospitals with a diagnosis of Unstable angina/ Non-ST-elevation my-
ocardial infarction (UA/NSTEMI).
Methods: This was a prospective cohort study using data from the Interna-
tional Survey of Acute Coronary Syndromes in Transitional Countries (ISACS-
TC, NCT01218776) registry on patients admitted to the coronary care units of
58 Eastern European hospitals from January 2010 to February 2015. A total of
4,996 first-day survivors who were admitted with a diagnosis of UA/NSTEMI were
included. To avoid survival bias, a landmark time was set to 24 hours after hospital
admission. Patients who died before the landmark time were excluded. Patients,
who had undergone coronary artery bypass grafting, were also excluded leaving
a final study population of 4,965 patients.
Results: The study populations consisted of 4,965 NSTE-ACS patients. There
were 1,381 patients (27.8%) with DM. Patients with DM were older and preva-
lently women, and had higher rates of hypercholesterolemia, hypertension, prior
cardiovascular events and chronic kidney disease. They had more severe clinical
presentation and higher rates of atypical chest pain. Patients with DM underwent
less (p<0.001) PCI (58.9% versus 65.9%) and had significantly higher (p<0.001)
in-hospital mortality (6.2% versus 3.7%) than their non- DM counterpart. Multi-
variate regression analyses showed DM as a predictor of in-hospital mortality in
patients who did not undergo PCI (odds ratio [OR] 2.21, 95% confidence interval
[CI] 1.18–4.13, p=0.013), but not in those who underwent revascularization (OR:
1.79, 95% CI: 0.60–5.32, p=0.29).
Conclusions: There is an independent association between DM and in hospital
mortality in UA/NSTEMI patients who were not offered coronary revascularization.
An invasive strategy has significant effect in reducing the likelihood of cardiovas-
cular death in diabetic patients.
Acknowledgement/Funding: None
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Impact of sex-specific cut-off values of high-sensitivity troponin T on
the prevalence of acute myocardial infarction

M. Rubini Gimenez, R. Twerenbold, K. Wildi, T. Reichlin, T. Nestelberger,
K. Grimm, P. Hillinger, M. Wagener, S. Osswald, C. Mueller. University Hospital
Basel, Department of Cardiology, Basel, Switzerland

Background: The use of sex-specific reference values for cardiac troponins is
in discussion. The 99th percentile of hs-cTn assays in healthy individuals was
found to be significantly lower in women as compared to men, possibly at least in
part related to the smaller size of women’s hearts. These recent findings question
current clinical practice to use identical cut-off values fort the diagnosis of acute
myocardial infarction (AMI) in men and women.
Methods: We enrolled 2843 consecutive patients presenting with suspected
acute chest pain to the emergency department in an ongoing prospective in-
ternational multicenter study. Patients with STEMI (n=108) have been excluded
from analysis. The final diagnosis was adjudicated by two independent cardiol-
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ogists using all available information including serial high-sensitivity troponin T
(hs-cTnT) levels with a 99th percentile cutoff value of 14 ng/L. We adjudicated
a second final diagnosis using sex-specific 99th percentiles of hs-cTnT (women
8.9ng/L, men 15.5 ng/L).
Results: There were n=876 women (32%) in the cohort. Using the same cutoff
value for both women and men, 14.5% (n=127) females and 18.6% (n=346) males
received the final diagnosis of Non ST segment elevation infarction (NSTEMI).
5.6% (n=49) females and 12.2% (n=226) males received the final the diagnosis
of Unstable Angina (UA).
Using gender-specific cutoffs 2 women were shifted from the diagnosis of UA to
NSTEMI. One man received the final diagnosis of UA instead of NSTEMI.
Conclusions: In our cohort, there was little impact of sex-specific reference val-
ues for hs-cTnT. Gender-specific cut-off values of hs-cTn seem to be not neces-
sary for the diagnosis of AMI.

P596 | BEDSIDE
Influence of pre-infarction angina on the effect of remote ischemic
conditioning in patients with ST-segment elevation myocardial
infarction treated with primary percutaneous coronary intervention

K. Pryds, A.D. Sloth, K. Munk, M.R. Schmidt, H.E. Botker. Aarhus University
Hospital, Department of Cardiology, Aarhus, Denmark

Purpose: Pre-infarction angina and remote ischemic conditioning (RIC) confer
cardioprotection in patients with STEMI. We investigated the influence of pre-
infarction angina on the effect of RIC in STEMI patients undergoing primary PCI
(pPCI).
Methods: In a prospective, single-blinded randomised controlled trial, 333 STEMI
patients were randomised to either pPCI alone or RIC+pPCI. RIC was performed
during transport to hospital by inflation of a blood pressure cuff as 4 cycles of
5 min upper arm ischemia followed by 5 min of reperfusion. Area-at-risk (AAR)
as a percentage of the left ventricle and myocardial salvage index (MSI) were
assessed by single photon emission computerized tomography (SPECT). Pre-
infarction angina within 3 months of STEMI onset was retrospectively assessed
from patient journals.
Results: A total of 140 patients had data for MSI. Of these, 54 had pre-infarction
angina (25 and 29 treated with pPCI alone and RIC+pPCI, respectively). In a
multiple regression analysis, pre-infarction angina did not affect AAR (coeffi-
cient: −0.86%; 95% CI −4.88 to 3.17, p=0.67) or MSI (0.02; 95% CI −0.08 to
0.12, p=0.71). In patients without pre-infarction angina, RIC+pPCI significantly
increased MSI compared to pPCI alone (0.15; 95% CI 0.02 to 0.28, p=0.03). Al-
though RIC+pPCI did not significantly increase MSI in patients with pre-infarction
angina compared to pPCI alone (0.05; 95% CI −0.12 to 0.22, p=0.54), we found
no interaction by pre-infarction angina (p=0.78) (Figure).

Figure 1

Conclusion: Pre-infarction angina per se did not affect AAR or MSI in STEMI pa-
tients undergoing pPCI. RIC seems to confer cardioprotection in both patients
with and without pre-infarction angina, although the effect may be most pro-
nounced among patients without pre-infarction angina.

NUCLEAR CARDIOLOGY

P597 | BEDSIDE
Artificial neural network modelling enhances risk stratification for
patients with suspected acute coronary syndromes, negative cardiac
biomarkers, and normal ECGs

P. Cremer1, H. Ismaeel1, G. Sakr2, I. Elhajj2, S. Khalaf1, W. Jaber1. 1Cleveland
Clinic Foundation, Cleveland, United States of America; 2American University of
Beirut AUB, Beirut, Lebanon

Background: Guidelines endorse provocative testing for patients with suspected
acute coronary syndromes, negative cardiac biomarkers, and normal ECGs. We
previously demonstrated that such testing has low yield in low risk patients and
modest yield in intermediate risk patients.
Purpose: The aim of this study was to better define which intermediate risk pa-
tients benefit from stress testing by comparing risk stratification with TIMI scores
to a novel technique using artificial neural networks (ANN).
Methods: We identified 5,354 consecutive patients referred from the emergency
department for rest-stress myocardial perfusion imaging (MPI) after serial nega-

tive troponins and normal ECGs. Patients were risk stratified according to TIMI
scores. Nominal logistic regression was used to create receiver operator charac-
teristic curves (ROC). For ANN, the network architecture employed a systematic
method where the number of neurons is changed incrementally, and bootstrap-
ping was performed to evaluate accuracy.
Results: In 1063 patients with TIMI scores = 2, 9.5% had >5% ischemic my-
ocardium compared to 18.0% of 768 patients with TIMI scores = 3 (p=0.001).
The TIMI score had a c statistic of 0.70 (model Chi Square 227) for ischemia and
0.76 (model Chi Square 242) for obstructive CAD.The ANN models further refined
the yield for ischemia (Table) and obstructive CAD. An online calculator for easy
clinical use was created using these models.

Performance of TIMI scores and ANN model

Sensitivity Specificity PPV NPV Scans saved

TIMI ≥2 68% 61% 15% 95% 59%
TIMI ≥3 47% 81% 20% 94% 79%
ANN Model 1 69% 63% 15% 95% 60%
ANN Model 2 71% 60% 15% 95% 57%
ANN Model 3 72% 62% 15% 96% 59%
ANN Model 4 76% 54% 14% 96% 51%

Conclusions: The yield of testing was markedly different between TIMI 2 and
TIMI 3 patients. The ANN models refined risk stratification for these intermedi-
ate risk patients, and clinicians can use our calculator to determine whether a
patient should undergo rest-stress MPI. The use of this calculator could dramati-
cally reduce unnecessary downstream testing while preserving excellent negative
predictive value.

P598 | BEDSIDE
Serial 123-I MIBG imaging for assessing the progression of myocardial
denervation in patients with familial amyloid polyneuropathy

M.C. Azevedo Coutinho1, N. Cortez Dias1, G. Cantinho2, R. Placido1,
G.L. Silva1, A.R. Francisco1, T. Guimaraes1, M.N. Menezes1, I. Conceicao1,
F.J. Pinto1. 1Hospital Lisbon North, Hospital Santa Maria, Lisbon, Portugal;
2University Hospital De Santa Maria, Lisbon, Portugal

Introduction: Transthyretin familial amyloid polyneuropathy (TTR-FAP) V30M is
an autosomal dominant disease characterized by progressive sensorimotor and
autonomic polyneuropathy. Previous studies have shown that myocardial sympa-
thetic denervation assessed by 123-I metaiodobenzylguanidine (MIBG) imaging
is an important prognostic marker in TTR-FAP and that serial tests have addi-
tional benefit in prognostic stratification. However, the appropriate frequency of
these exams remains unknown.
Purpose: To monitor the progress of MIBG parameters in serial examinations in
patients submitted or not to liver transplantation.
Methods: Prospective study of consecutive patients with V30M TTR-FAP
followed annually and performing MIBG imaging. In transplanted and non-
transplanted patients we analysed paired serial examinations for different time
intervals (Wilcoxon test) in order to determine the stability of late heart-to-
mediastinum (H/M) MIBG uptake ratio.
Results: Of the 284 TTR-FAP patients evaluated, 101 underwent liver transplan-
tation. During a median follow-up of 80 months, 536 cardiac MIBG scans were
performed. Overall, there was a progressive decline in late H/M MIBG uptake
ratio with age (Pearson R: −0.3; p<0.001) and duration of symptoms (Pearson
R: −0.22; p<0.001) and an increase in the risk of death with the reduction of
late H/M (Hazard Ratio: 0.07, 95% CI 0.03 to 0.16; p<0.001). However, in trans-
planted and non-transplanted patients, the late H/M values remained stable in
each patient when the intervals between repeated scans were 24 (range=0.05;
p=NS) or 48 months (range=0.06; p=NS).
Conclusion: Despite the fact that cardiac denervation has a progressive charac-
ter in V30M TTR-FAP it exhibits slow progression, remaining the values of H/M
stable in scans repeated at intervals of less than 48 months. So, for prognostic
stratification purposes, it is justified only to repeat cardiac MIBG imaging at least
every five years.

P599 | BEDSIDE
Myocardial perfusion imaging (MPI) is low yield to detect inducible
ischemia in asymptomatic patients with atrial fibrillation

P. Cremer, A. Mentias, W. Jaber. Cleveland Clinic Foundation, Cleveland, United
States of America

Background: Guidelines endorse provocative testing to detect inducible is-
chemia in asymptomatic patients with atrial fibrillation, especially in patients at
high global cardiovascular risk.
Purpose: We hypothesized that rest-stress MPI would be low yield for ischemia
in asymptomatic patients with atrial fibrillation regardless of baseline clinical risk.
Methods: Between October 2006 and December 2014, we identified 1,700 con-
secutive asymptomatic patients who had rest-stress MPI. We then risk strati-
fied the 1,214 patients with cholesterol values according to 10 year risk with the
pooled cohort equation. Our primary outcome was the incidence of >5% ischemia
according to clinical risk. We also assessed the incidence of >10% abnormal my-
ocardium and results of downstream invasive angiography.
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Results: Our patients were elderly (mean age 69.9 years), mostly male (63.8%),
and had high clinical risk (median 10 year risk 22.8% and 25.1% with known
CAD). Few patients had ischemia (4.6%,78 patients). Among these patients, 37
had coronary angiography, and only 16 of these patients had obstructive coronary
disease. In patients risk stratified with the pooled cohort equation, there was no
difference in the incidence of ischemia in patients at low, intermediate, or high
clinical risk. Patients at high clinical risk were more likely to have >10% abnormal
myocardium (Figure), but this difference was related to increased incidence of
fixed perfusion defects (low: 7.4%, intermediate: 8.7%, high 14.2%; p=0.004).

Yield of MPI stratified by clinical risk

Conclusions: Regardless of clinical risk, rest-stress MPI is low yield to detect
ischemia in asymptomatic patients with atrial fibrillation. When patients with evi-
dence of ischemia undergo invasive coronary angiography, evidence of obstruc-
tive CAD is often lacking.

P600 | BEDSIDE
Systematic review and meta-analysis of the relationship between
inappropriate myocardial perfusion imaging and cardiovascular
outcomes

D. Winchester, I.Y. Elgendy, A. Mahmoud, J.B. Shuster. University of Florida,
Gainesville, United States of America

Background: Appropriate use criteria (AUC) for nuclear myocardial perfusion
imaging (MPI) have been applied in many investigations establishing the preva-
lence of inappropriate testing. Most studies are small and performed in a single
center; few studies report cardiovascular outcomes for patients leaving questions
about whether AUC can accurately identify patients with lower risk of cardiovas-
cular (CV) outcomes.
Purpose: We conducted a systematic review and meta-analysis of published re-
ports on AUC for MPI to analyze the relationship between inappropriate MPI and
CV outcomes. We hypothesize that inappropriate testing will be associated with
a lower rate of CV outcomes
Methods: We searched the MEDLINE database for text and medical sub-
ject headings related to AUC, MPI, and cardiology. These search results were
merged, abstracts were reviewed, and data were independently abstracted by
two authors (IE and AM). The co-primary outcomes were abnormal test re-
sults and presence of ischemia compared between inappropriate and appropriate
MPI. Secondary outcomes included inappropriate testing by cardiology and non-
cardiology providers and other cardiac events: death, myocardial infarction (MI),
catheterization, and revascularization. We used Comprehensive Meta-Analysis
version 2.0 DerSimonian-Laird method reporting odds ratios (OR) and descrip-
tive proportions with 95% confidence intervals (CI). Meta-analyses were not con-
ducted for comparisons with fewer than 5 studies or 5 expected events. We per-
formed an inverse variance weighted meta-regression between inappropriate MPI
and time.
Results: Our search yielded 171 studies; 22 were included. The summary rate
of inappropriate testing was 14.8% (95% CI 11.6%-18.7%). The proportion of in-
appropriate MPI did not change with time (0.52% difference per year, p=0.54). An
inappropriate MPI test was less likely to be abnormal than an appropriate one (OR
0.42, 95% CI 0.35–0.49, p<0.0001). Inappropriate MPI were less likely to demon-
strate ischemia than appropriate MPI (OR 0.40, 95% CI 0.24–0.67, p<0.0001). In-
appropriate test ordering was not different between cardiology and non-cardiology
providers (OR 1.36, 95% CI 0.94–1.95, p=0.099). Death, MI, catheterization, and
revascularization were infrequently reported and could not be meta-analyzed.
Conclusions: The overall prevalence of inappropriate MPI is 14.8% and has not
changed with time. Inappropriate MPI is less likely than appropriate MPI to be ab-
normal or detect ischemia. Cardiology providers did not order significantly fewer
inappropriate MPI compared to non-cardiologists.
Acknowledgement/Funding: This work was partially supported NIH grant
1UL1TR000064 from the National Center for Advancing Translational Sciences
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Myocardial bridges functional significance identified by myocardial
perfusional single photon emission computed tomography

A. Ramirez Moreno1, J.R. Siles Rubio1, J. Munoz-Bellido2, T. Velasco-Lajo3,
A. Valle-Alberca2, F. Bravo-Marques2, A. Milan-Pinilla2, E. Zambrano-Medina2,
L. Inigo-Garcia2. 1Cardiology Department. Hospiten„ Estepona, Spain; 2Hospital
Costa del Sol, Marbella, Spain; 3CDI, Nuclear Medicine, Marbella, Spain

Background: Myocardial bridges (MB) is the anatomical condition character-
ized by the presence of an epicardial artery that goes intramurally through the
myocardium beneath the muscle bridge. MB is largely undiagnosed in lifetime.
Symptoms, when present, simulate those of coronary atherosclerosis and the
diagnosis is usually performed by coronarography and/or by angio-CT in sub-
jects referred for the suspicion of atherosclerotic coronary artery disease. MB
can be detected as isolated findings but can also be observed in presence of a
atherosclerotic coronary artery disease both of the same bridged artery (usually
upstream of the MB) or of other coronary arteries. Myocardial perfusional studies
by SPECT offers a unique, safe and reliable way to assess the effective myocar-
dial perfusion downstream the bridge.
Objectives: Aim of our study has been a retrospective analysis of our series
focused on myocardial perfusional abnormalities induced by MB.
Patients and methods: Seventeen patients (10 Male) with a previously coro-
narography demonstrated MB underwent myocardial perfusion stress/rest gated-
SPECT studies. MB was localized at the second (intermediate) portion of the Left
Descending Artery (LDA) in 13 cases, in the distal part of LDA in 3 cases and in
the distal portion of the Left Circumflex Artery (LCA) in one case. In nine cases
the MB was the only pathological finding at coronarography, in the other eight
patients an angiographically significant coronary artery disease was present.
Results: None of the patients with MB in the distal portion of the LDA nor in
that with the MB at the terminal portion of the LCA demonstrated perfusional
abnormalities in the area supplied by the bridged coronary artery. In eight out of
the 13 patients with MB at the LDA second segment the perfusional myocardial
SPECT did not demonstrated perfusional derangements of the anterior wall nor
of the apex. On the contrary the other five subjects demonstrated the presence of
significant perfusional abnormalities in the myocardial area downstream the MB.
Conclusions: Our series gives a further confirmation that MB is usually not as-
sociated to important ischemic phenomena. In our series the dynamic stenosis
represented by MB is associated to a normal perfusional pattern in 70,6% of
cases. However in the remaining cases myocardial perfusional SPECT demon-
strated inducible heart wall ischemia downstream the MB. The identification of the
subjects with significant functional stenosis is critical because these patients will
take the maximal advantage from a diastolic time lengthening pharmacological
therapy.
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Heart neuronal function assessed with I-123 MIBG after 3 months of
exercise training in heart failure patients

T. Valborgland, K. Isaksen, P.S. Munk, A.I. Larsen. Stavanger University Hospital,
Department of Cardiology, Stavanger, Norway

Introduction: Sympathetic overactivity is a generalised phenomenon in heart fail-
ure. In addition reduced presynaptic uptake of noradrenaline and down regulated
postsynaptic beta adrenoseptor density is documented. I-123 MIBG (iodine-123
metaiodobenzylguanidine) examinations in the heart failure population is showing
a lower heart to mediastinum ratio (H/M) and raised wash out ratio (WR) com-
pared to healthy controls. We hypothesised that after a 3 months training period
we would see higher I-123 MIBG uptake and reduced WR and that the degree of
these parameters would correlate with the intensity of the training. To our knowl-
edge this is the first study to examine high intensity interval training in relation to
cardiac I-123 MIBG uptake in heart failure patients.
Methods: We included 23 patients which were randomised to regular exercise,
continuos training and interval training. All patients were examined with I-123-
MIBG before and after the training period and the difference in I-123 MIBG uptake
after 15 min, 4 hours and wash out ratio (WR) was calculated. We used one way
anova to calculate the difference of means between the three groups.
Results: After the training we did not see any significant difference between the
three groups in either heart to mediastinum ratio, nor in wash out ratio. I-123 MIBG
15 min: F(2,20)=0.294, p=0.748, 123-I MIBG 4 hours: F(2,20)=0.425, p=0.660
and WR: F(2,20)=2.080, p=0.151.
Conclusions: A three months exercise program did not restore the abnormal
sympathetic innervation measured with I-123-MIBG scintigraphy in this heart fail-
ure population.
Acknowledgement/Funding: Western Norway Health Authority (grant number
911715)
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Diagnostic performance of an ultrafast gamma camera system as
studied by a multi-center registry

K. Goto1, T. Chikamori2, S. Hida2, M. Miyagawa3, H. Ishimura3, K. Uchida4,
N. Fukuyama5, T. Mochizuki3, A. Yamashina2. 1Fukuyama Cardiovascular
Hospital, Fukuyama, Japan; 2Tokyo Medical University, Department of
Cardiology, Tokyo, Japan; 3Ehime University, Department of Radiology, Toon,
Japan; 4Tokyo Medical University, Department of Radiology, Tokyo, Japan;
5Shinkoga Hospital, Department of Cardiology, fukuoka, Japan

Background: Although the novel cadmium-zinc-telluride (CZT) single-photon
emission computed tomography (SPECT) has been recently introduced, its di-
agnostic value in clinical practice is largely unknown.
Methods: The Semi-conductor SPECT Study group is a multi-center registry,
which registered 1,000 patients to evaluate the diagnostic utility of the CZT cam-
era system (Discovery NM530c). They underwent stress myocardial SPECT and
coronary angiography within 3 months’ interval. A significant stenosis was defined
as ≥75% diameter narrowing based on the American Heart Association classifi-
cation.
Results: Technetium (99mTc) radiotracer (555–1110 MBq) was used in 71% and
thallium-201 (201Tl) (74–111 MBq) in 29%. With 99mTc radiotracer, a scan time
was 5 to 10 min for stress and 3 to 10 min for rest, while it was 5 to 9 min for
stress and 8 to 10 min for rest with 201Tl. To detect individual coronary steno-
sis, respective sensitivity, specificity and accuracy were 57%, 87% and 76% for
left anterior descending coronary artery (LAD) stenosis, 64%, 92% and 84% for
left circumflex stenosis, 63%, 85% and 79% for right coronary artery stenosis.
However, 46% sensitivity and 94% specificity for LAD stenosis was observed with
99mTc radiotracer, whereas 72% sensitivity and 65% specificity was found with
201Tl.
Conclusions: The novel CZT SPECT system facilitated a short scan time with
reduced dose of radiotracers, yielding acceptable diagnostic performance for an-
giographical CAD, although a low sensitivity for LAD detection with 99mTc radio-
tracer needs to be refined.

P604 | BEDSIDE
Identification of unstable coronary artery plaques by intracoronary
optical coherence tomography and positron emission tomography

G. Locorotondo1, M.L. Danza1, F. Burzotta1, I. Porto1, G. Niccoli1, A.M. Leone1,
L. Leccisotti2, A. Giordano2, F. Crea1, L. Galiuto1. 1Catholic University of the
Sacred Heart, Department of Cardiovascular Medicine, Rome, Italy; 2Catholic
University of the Sacred Heart, Department of Nuclear Medicine, Rome, Italy

Background: Inflammation plays an important role in atherosclerosis. Acute
coronary syndromes (ACS) are caused by thrombotic events at the site of unsta-
ble coronary artery plaques. Possibility to accurately identify vulnerable plaques
still remains a challenge. At autopsy, an inflamed thin cap fibroatheroma (TCFA),
erosion and superimposed thrombus are likely to identify a vulnerable plaque.
In vivo, accurate assessment of TCFA can be obtained by intracoronary optical
coherence tomography (OCT).18F-fluorodeoxyglucose (18F-FDG) positron emis-
sion tomography (PET) imaging reveals increased aortic inflammation in patients
with ACS, but data about coronary artery plaques are scarce due to their small
dimensions.
Purpose: To verify correspondence between OCT and PET in detecting unstable
and stable coronary artery plaques.
Methods: 20 consecutive patients (59±8 years;19 men), with one vessel coronary
artery disease (CAD), 12 with non-ST-elevation ACS (NSTE-ACS) and 8 with sta-
ble CAD, underwent successfull percutaneous coronary intervention (PCI) with
stent implantation. Diagnosis of NSTE-ACS and stable CAD was based on symp-
toms, electrocardiography and stress test imaging. OCT was performed just be-
fore PCI, without pre-dilatation. Presence of inflamed TCFA, rupture, erosion and
lipidic features were analyzed. PET was carried out within 24 hours from PCI.
18F-FDG uptake was measured by placing a region of interest within coronary
artery, by virtue of locating the stent deployed, and within left ventricular cav-
ity. The maximal standardized uptake value (SUV) was divided by the blood-pool
SUV, yielding a target-to-background ratio (TBR).
Results: Inflamed TCFA recurred more frequently in NSTE-ACS than in stable
CAD patients [9 (75%) vs 1 (12.5%), p=0.02], while a non-significant prevalence
of rupture was found in the former [7 (58.3%) vs 1 (12.5%), p=0.07]. No dif-
ferences were detected about erosion and lipidic features. TBR was higher in
NSTE-ACS than in stable CAD patients [median (IQr) TBR 1.70 (1.13–1.96) vs
0.87 (0.73–1.09), p=0.004]. TBR tended to be higher in patients with inflamed
TCFA than in patients without it [1.40 (1.03–2.10) vs 1.03 (0.81–1.28), p=0.06].
Concordance between OCT and PET was elevated (McNemar Test for Agree-
ment = 1, p=0.028). 87.5% out of patients without inflamed TCFA and with low
TBR had stable CAD, while 100% of patients with inflamed TCFA and high TBR
had NSTE-ACS.
Conclusions: Identification of unstable and stable coronary artery plaques
by 18F-FDG PET is feasible and offers a good agreement with intracoronary
OCT.Concordance with clinical setting is high.

P605 | BENCH
Imaging the kinetics of acute myocardial inflammation in the rat by
nuclear methods (PET): expected clinical implications

V. Jahns1, R.A. Werner2, Y. Maya2, Y. Yanagisawa2, T. Higuchi2, R. Jahns3.
1Institute of Pharmacology and Toxicology, Wuerzburg, Germany; 2University
Hospital of Wuerzburg, Department of Nuclear Medicine, Wuerzburg, Germany;
3Department of Internal Medicine I, Cardiology, Wuerzburg, Germany

Acute myocarditis is still associated with high mortality. Because (invasive!) en-
domyocardial biopsy (EMB) is rarely performed there is a high clinical need for
non-invasive tools to diagnose myocardial inflammation. Here, we established an
animal platform for the non-invasive monitoring of the kinetics of myocardial in-
flammation.
Methods: N=7 Lewis rats were immunized with cardiac myosin to induce au-
toimmune myocarditis (EAM). N=5 rats were solely adjuvant-injected. After >10h
fasting, at days 7, 14, and 21 static chest FDG-PET-scans were obtained 1h af-
ter FDG-application. Simultaneous 18F-FBnTP perfusion PET-imaging served to
localize cardiac FDG-signals. Results were checked by autoradiography and his-
tology.
Results: Histology revealed multiple focal cardiac inflammatory lesions with
macrophage-infiltrates. These rats exhibited high focal FDG PET-signals (Fig.
1A & B; %ID/ml: 1.62±0.93 vs. 0.25±0.04 (Sham A), p<0.001). Serial FDG
PET-images allowed to follow the time-course of tracer-accumulation (%ID/ml:
0.25±0.10, 0.28±0.11, and 1.62±0.93 at days 7, 14, and 21; p<0.01). FDG(-
uptake) and inflammatory infiltrates spacially co-localized.

Conclusions: PET-imaging appears well-suited for the non-invasive serial mon-
itoring of cardiac inflammation in a rat-model of acute EAM. This platform might
represent a useful model for the evaluation of novel imaging modalities and/or
therapeutic strategies in human myocarditis.
Acknowledgement/Funding: BMBF (Federal ministry of research and educa-
tion)
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Exercise ammonia PET can guide management in patients with an
anomalous interarterial course of a right coronary artery from the left
aortic sinus of Valsalva

A. Mentias, P. Cremer, G. Pettersson, R. Hobbs, W. Jaber. Cleveland Clinic
Foundation, Cleveland, United States of America

Background: The management of patients with an anomalous interarterial
course of a right coronary artery from the left aortic sinus of Valsalva is uncer-
tain as this abnormality has rarely been associated with sudden cardiac death.
Purpose: We hypothesized that evidence of inducible ischemia on exercise am-
monia PET could identify patients that may benefit from surgery while normal
perfusion may identify patients that can be managed conservatively.
Methods: We identified 34 consecutive patients between July 2008 and Decem-
ber 2014 who had exercise ammonia PET to evaluate an anomalous interarterial
right coronary artery from the left aortic sinus of Valsalva. Patient management
was dichotomized according to the presence of ischemia. Clinical characteristics
associated with ischemia were assessed with Fisher Exact or Wilcoxon Ranks
Sum tests, as appropriate.
Results: In our cohort, the median age was 45 years, 41% had typical angina,
and 47% had dyspnea. Exercise induced perfusion defects were present in 14
patients (41%), and 11 of these patients had surgery. In 3 patients with inducible
ischemia but no surgery, 2 had less than 5% ischemic myocardium, and 1 had a
non-dominant right coronary artery. There were no post-operative deaths. Older
age, typical angina, dyspnea, and more severe symptoms were associated with

Associations with ischemia on ammonia PET

Ischemia No Ischemia p value

Age 49 (44,58) 36 (16,48) 0.02
Femal sex (n=20) 30% (6) 70% (14) 0.16
Typical angina (n=14) 71% (10) 29% (4) 0.005
Dyspnea (n=16) 69% (11) 31% (5) 0.005
CCS class angina score (n=14) I: 0, II: 43% (6), I: 29% (4), II: 0, 0 0.02

III: 14% (2), IV: 7% (1) III: 0, IV: 0
NYHA class I: 12% (4), II: 18% (6), I: 44% (15), II: 12% (4), 0.007

III: 12% (4), IV: 0 III: 2.9% (1)
METs 9.5 (8.4,11) 11 (7.9,12) 0.15
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ischemia (Table, p<0.02 for all). At a median follow-up of 303 days, there were
also no deaths in patients without ischemia who were managed conservatively.
Conclusions: In patients with an anomalous interarterial course of a right coro-
nary artery from the left aortic sinus, typical angina and dyspnea are associated
with exercise induced ischemia on ammonia PET. Surgery was safe in these pa-
tients. Conversely, patients without ischemia can continue with close conservative
follow-up.

P607 | BENCH
[18F]FDG-PET: dual stem cell therapy improves cardiac regeneration
and reduces adverse remodeling after acute myocardial infarction

L. Gross1, L. Paintmayer1, S. Lehner2, A. Todica2, L. Brandl3, C. Brenner4,
H. Theiss1, W.-M. Franz4, S. Massberg1, S. Brunner1. 1Ludwig-Maximilians
University, Department of Cardiology, Munich, Germany; 2Ludwig-Maximilians
University, Department of Nuclear Medicine, Munich, Germany; 3Ludwig-
Maximilians University, Institute of Pathology, Munich, Germany; 4Innsbruck
Medical University, Department of Internal Medicine III, Innsbruck, Austria

Background: Ischemic cardiomyopathy is one of the main causes of death and
may be prevented by cell-therapeutic strategies. Dual stem cell therapy consisting
of G-CSF for mobilization of bone-marrow derived progenitor cells (BMPC) and
simultaneous pharmacological dipeptidylpeptidase-IV inhibition for stimulation of
cardiac homing of circulating BMPC via the SDF-1α/CXCR4-axis has been shown
to improve survival after acute myocardial infarction (AMI). We analyzed the ef-
fects of this therapeutic concept with a focus on cardiac remodeling after AMI
using an innovative method that, in contrast to current techniques in the field,
allows non-invasive and serial in-vivo measurements of metabolic processes in
mice, the [18F]FDG positron emission tomography.
Methods and results: Induction of AMI was performed by surgical ligation of the
LAD in C57BL/6 mice. Animals were treated with placebo or Sitagliptin + G-CSF.
PET analyses verified that on day 30 the infarct size was significantly decreased
in treated mice, which was confirmed by histology. We were able to prove that
the cardiac percentage injected dose (%ID) on day 6 was significantly reduced
in treated mice, revealing less metabolic activity and less inflammatory response
to myocardial infarction in animals receiving dual stem cell therapy. Accordingly,
analyses of the metabolic heart volume proved that adverse cardiac remodeling
was significantly attenuated in treated mice. Remarkably, cardiac flow cytometry
and immunohistochemistry showed an increase of cardiac c-kit positive cells in
treated mice.

Cardiac %ID and infarct size reduction

Conclusions: Using an innovative method that allows non-invasive serial in-vivo
measurements of metabolic processes in mice, we provide evidence that dual
stem cell therapy improves cardiac regeneration and reduces adverse remodeling
after AMI.
Acknowledgement/Funding: This work was supported by the FoeFoLe-program
of the Ludwig-Maximilians-University Munich.
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Usefulness of PET-CT in the diagnostic strategy in infection of cardiac
implantable electronic device

D. Klug1, J. Meurice2, C. Hossein-Foucher2, C. Marquie2, F. Brigadeau2,
D. Lacroix2. 1Université Lille 2, EA2689, Lille, France; 2Hospital Regional
University of Lille - Cardiological Hospital, Lille, France

Background: The PM or ICD infection is a rare but serious complication. The di-
agnosis can be difficult. Lead extraction is a technically challenging and risky pro-
cedure; the good diagnosis is of major concern for the extraction decision. More
recently, 2-deoxy-2-[(18)F]fluoro-D-glucose ((18)FDG)-PET (18F-FDG PET/CT)
has shown valuable in the diagnosis and assessment of different organs infection
including endocarditis and cardiac implantable electronic device -related infec-
tions. (CIED-Infection). For an optimal management of device related-infections
and a better definition of the device-related infection with reliable diagnosis crite-
ria, we have prospectively evaluated the diagnosis value of 18F-FDG PET/CT for
the diagnosis CIED-Infection.
Methods: We prospectively enrolled 79 patients implanted for more than a month
and referred for suspected CIED infection in 4 university centers. They were
ranked according to the modified Duke criteria’s. The leads were extracted with a

bacteriological evaluation if the diagnosis of CIED infection was retained. Patients
were followed 18 months for possible late infection occurrence if the diagnosis of
CIED-infection was rejected at the first evaluation. All underwent a PET-CT. The
review did not intervene in the classification of patients. All PET-CT were read
blindly by two different examiners and a 3rd one in case of discrepancy.
Results: 79 consecutive patients (70±15 y.o, median of PM implanted before
infection = 2) were referred to our institution for evaluation of PM-related infection
suspicion. CIED-infection was retained in 57 patients and one additional patient
was reclassified in the infection group at 13 months FU. Infection was rejected
in the 21 remaining patients. Pet-CT was positive in 45 patients, 44 with proven
infection and 1 without CIED-infection but a delay healing. PET-CT was negative
in 34 patients including 14 with proven infection and 20 without infection. The
sensitivity of the test was 0.75 (CI: 0.62–0.86) with a specificity of 0.91 (CI =
0.71–0.99). The positive and negative predictive values were respectively 0.96
(CI = 0.85–0.99) and 0.59 (CI = 0.41–0.75). The positive likelihood ratio test was
8.3.
Conclusion: The use of PET-CT in the evaluation of a material infection is promis-
ing. A positive result is a strong argument in favor of CIED- infection, while a
negative result does not support the conclusion.

MISCELLANEOUS I

P609 | BEDSIDE
Impact of routine manual thrombus aspiration on myocardial
perfusion, myocardial salvage and infarct size: nuclear substudy of
PATA STEMI trial

D. Orlic, D. Sobic-Saranovic, N. Kozarevic, I. Grozdic, B. Beleslin, M. Tesic,
D. Milasinovic, V. Dedovic, M. Dikic, Z. Mehmedbegovic on behalf of PATA STEMI
investigators. Clinical Center of Serbia, Belgrade, Serbia

Background: and objective. It has been reported that manual thrombus as-
piration might have a deleterious effect on infarct size assessed by sestamibi
single-photon emission computerised tomography (SPECT). In order to assess
the mechanism of such potential effect we evaluated microcirculatory resistance
in all three vessels and coronary wedge pressure in infarct-related artery.
Methods: The randomized, controlled clinical trial was conducted to evaluate im-
pact of manual thrombus aspiration (the Eliminate aspiration catheter, Terumo
Medical Supply, Japan) on microcirculatory resistance after primary PCI in 128
patients with the first STEMI randomly assigned to thrombus aspiration or stan-
dard primary PCI group before coronary angiography. The primary endpoint was
a mean of IMRcorr in thrombus aspiration compared to standard PCI group. Final
infarct size and myocardial salvage assessed by 99mTc-sestamibi SPECT, my-
ocardial perfusion grade (MBG), resolution of ST-segment elevation, enzymatic
infarct size, left ventricular remodeling and rate of adverse cardiac events were
secondary endpoints.
Results: The 46 (70,8%) patients in thrombus aspiration group and 39 (61,9%)
patients in standard pPCI group underwent initial SPECT at median of 18,0 vs.
17,0 days, p=0,58 and 35 (53,8%) patients and 34 (54,0%) patients, respectively,
had a follow up SPECT at median of 6,7 vs 7,0 months, p=0,64. At baseline, there
were no differences in LV EDV, LV ESV, LV EF and IS between thrombus aspi-
ration and standard pPCI group. Over period of follow up, LV EDV increased in
thrombus aspiration group (122,5±45,59 vs. 131,0±43,68, P=0,030), while LV EF
increased (52,7±11,49 vs. 56,1±10,93, P=0,025) and IS decreased (14,8±11,23
vs. 12,2±9,82, P=0,0032) in standard pPCI group. However, at follow up no inter-
group differences were found in LV EDV, LV ESV, LV EF and final IS. No differ-
ences in percent change of LV EDV, LV ESV and LV EF were found between the
thrombus aspiration and standard pPCI group. Myocardial salvage was similar in
thrombus aspiration and standard pPCI group: 0,22±0,62 vs. 0,26±0,38, p=0.54,
respectively. IMRcorr (), MBG 0 or 1 () and ST resolution>70% () were similar in
thrombus aspiration and standard pPCI group. No correlation was found between
IMRcorr and myocardial salvage.
Conclusion: In our study, manual thrombus aspiration has no deleterious effect
on final infarct size. Although, routine thrombus aspiration leads to improvement
in myocardial perfusion, it is not translated into increased myocardial salvage or
lower final infarct size compared to standard pPCI.

P610 | BEDSIDE
Nuclear imaging to predict adverse events in heart failure patients

J. Limeres Freire, J. Rodriguez, G. Oristrell, X. Quiroga, M.N. Pizzi, J. Perez-
Rodon, E. Galve, S. Aguade. University Hospital Vall d’Hebron, Cardiology
department, Barcelona, Spain

Background: In patients with dilated cardiomyopathy (DCM) different clinical and
imaging derived variables have been proposed to predict adverse outcomes at
follow-up. However, no studies have been conducted to compare their prognostic
value at long-term.
Aims: To determine the value of clinical and nuclear medicine derived variables
to predict adverse events (MACE) in patiens with DCM.
Methods: 170 patients with a left ventricular ejection fraction (LVEF) ≤35% were
studied. Clinical and demographic data were collected. Subjects were studied
with a 123I-mIBG myocardial imaging (sympathetic neuronal integrity quantified
as the heart/mediastinum uptake ratio [H/M] on 4-h delayed planar images) and
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myocardial perfusion imaging. Major adverse cardiac events were determined at
long-term.
Results: Patients were followed by a median time of 35 months (range: 11–
79 months). MACE occurred in 97 patients (57%): ventricular arrhythmia in 11
(6.5%), hospitalization for heart failure in 82 (48%), and cardiovascular death in
4 (2.5%). In the univariate analysis, the presence of ischemic DCM (Odds Ra-
tio (OR): 1.8, P=0.05), hypertension (OR: 2.1, P=0.006), renal failure (OR: 1.86,
P<0.0001), NYHA functional class III/IV (OR: 4.4, P=0.028) and mismatch be-
tween 123I-mIBG myocardial imaging and myocardial perfusion defects (OR: 1.2,
P=0.04) were the strongest predictors for MACE. However, in the multivariate
analysis only renal failure and NYHA III/IV were the only independent predictors
of MACE beyond the presence of mismatch (log rank test =0.943) (Figure 1).

Figure 1. Kaplan-Meier curve.

Conclusions: Clinical and nuclear medicine derived variables are excellent pre-
dictors of MACE in patients with DCM. However, NYHA functional class and renal
failure constitutes the strongest predictors of poor outcomes at long-term follow-
up.

P611 | BEDSIDE
SPECT myocardial perfusion imaging findings in malignant coronary
artery anomalies

C. Graeni, D.C. Benz, F. Mikulicic, J. Vontobel, R. Liga, B.A. Herzog,
O. Gaemperli, P.A. Kaufmann, R.R. Buechel. University Hospital Zurich,
Department of Nuclear Medicine, Cardiac Imaging, Zurich, Switzerland

Introduction: Anomalous origin of coronary artery from the opposite sinus of Val-
salva (ACAOS) is seldom but is considered to be associated with ventricular ar-
rhythmia, syncope or sudden cardiac death. There are no standardized guidelines
for the workup of detected ACAOS on coronary computed tomography angiogra-
phy (CCTA), particularly in malignant variants with an interarterial course. Against
this background we assessed SPECT myocardial perfusion imaging (MPI) find-
ings in these patients.
Methods: We retrospectively identified ACAOS in patients who underwent clin-
ically indicated CCTA between March 2005 and January 2015. ACAOS with an
interarterial course (between the aorta and pulmonic artery) were classified as
malignant, whereas all other variants were considered benign. In patients with a
malignant ACAOS variant who underwent SPECT-MPI, the findings of the latter
were recorded.
Results: We discovered 103 patients with ACAOS (mean age 57.4±13.2 years,
73% male). Out of these, 46 (44.6%) showed a malignant variant. Thirty-five pa-
tients had a right coronary artery (RCA) originating from the left coronary sinus
(LCS), 2 presented with a single left coronary artery and 2 with a single right
coronary artery. In 3 patients the left anterior descending artery (LAD) originated
from the right coronary sinus (RCS). In 2 patients the RCA originated from the
left main stem, in one patient the left circumflex coronary artery (LCX) and LAD
from the RCS, and in one patient the RCX originated from the RCS. Of the ma-
lignant ACAOS, 22 (48%) underwent SPECT- MPI, with bicycle stress performed
in 12 (55%), adenosine stimulation in 7 (32%) and dobutamine in 3 (13%) in-
dividuals. In 7 (32%) patients with a malignant variant of ACAOS, SPECT-MPI
revealed perfusion defects, while 6 of these patients had concomitant coronary
artery disease (CAD) with significant lesions in the vessels matching the areas
of perfusion defects. One patient with a RCA originating from the LCS showed
inferolateral ischemia without any evidence for CAD.
Conclusion: In patients with malignant ACAOS abnormal findings in SPECT-
MPI without concomitant CAD are rare. However long-term follow-up studies are
needed to elucidate the prognostic value of a normal SPECT-MPI in this patient
population.

P612 | BEDSIDE
Carotid artery stenosis does not predict local inflammatory activation:
Implications from new imaging modalities

I. Koutagiar1, K. Toutouzas1, G. Benetos1, E. Athanasiadis2, K. Filis3,
A. Georgakopoulos4, G. Spyrou2, D.V. Cokkinos4, D. Tousoulis1,
C.D. Anagnostopoulos4. 1Hippokration General Hospital, First Department
of Cardiology, Athens, Greece; 2Academy of Athens Biomedical Research
Foundation, Center of Systems Biology, Athens, Greece; 3Hippokration General
Hospital, Department of General Surgery, Athens, Greece; 4Academy of Athens
Biomedical Research Foundation, Center for Clinical Research, Experimental
Surgery and Translational Research, Athens, Greece

Background and purpose: Carotid (CAR) atherosclerosis is a significant cause
of stroke. The indication for CAR endarterectomy is based only on the presence
of symptoms and the degree of stenosis. Inflammation, however, is an important
characteristic of plaque vulnerability, leading to plaque progression and destabi-
lization. 18F fludeoxyglycose Positron Emmision Tomography/computed tomog-
raphy (18F-FDG PET/CT) is a well validated tool for quantification of carotid in-
flammation. Microwave radiometry (MWR) is another noninvasive method which
detects the inflamed atherosclerotic plaque by measuring internal temperatures.
The aim of the present study was to evaluate the relationship between carotid
inflammation as assessed by FDG uptake and MWR and the degree of CAR
stenosis, measured by digital subtraction angiography (DSA).
Methods: Consecutive patients (pts) with high-grade CAR stenosis, scheduled
for CAR endarterectomy, were included in the study. All underwent evaluation
of their CAR (both operated and non-operated) by FDG-PET/CT scan and MWR.
PET/CT images were acquired 90 min after FDG injection. FDG uptake was mea-
sured in consecutive slices at the level of bifurcation as well as 2 cm above and
below that. Mean standardized uptake values (SUV) was used to quantify 18F-
FDG uptake. During MWR evaluation, temperature measurements were acquired
over the respective CAR segments. �T was assigned as the maximal tempera-
ture across the CAR minus minimum.
Results: In total, thirty CAR from fifteen patients were studied. Operated CAR
showed similar �T values with non-operated (0.54±0.21 vs 0.59±0.16°C, p=0.47).
Similarly, there was no difference in SUV measurements between operated and
non-operated carotid arteries (2.14±0.5 vs 2.25±0.41, p=0.53). There was no cor-
relation between the degree of angiographic stenosis and �T values (R=0.28,
p=0.17). Similarly, no correlation was found between the lesional SUV measure-
ments and the percentage of luminal stenosis (R=0.05, p=0.80).
Conclusions: In patients with significant carotid artery stenosis, undergoing
carotid endarterectomy, there is discrepancy between the degree of stenosis and
the intensity of inflammation, as assessed by both FDG uptake and MWR. This
finding highlights the diversity of processes involved in carotid atherosclerosis.

P613 | BEDSIDE
Serial evaluation of ascending and descending aortic distensibility by
cardiac magnetic resonance imaging to predict cardiovascular events
in takayasu arteritis patients

N. Charoensri, C. Wuttichaipradit, S. Flamm, M. Bolen. Cleveland Clinic
Foundation, Radiology, Cleveland, United States of America

Background: Takayasu Arteritis (TA) is chronic granulomatous panarteritis in-
volving aorta and its major branches. Morbidity and mortality are primarily from
cardiovascular (CV) events due to chronic vascular inflammation and acceler-
ated arterial wall damage. Ascending (AAD) and Descending Aortic Distensibility
(DAD) are markers for local aortic compliance and subclinical vascular disease.
Purpose: Serial measurement AAD and DAD by Cardiac Magnetic Resonance
Imaging (CMR) to evaluate predictive value for adverse CV events.
Methods: Measure AAD and DAD in 35 TA patients who received 2 CMR be-
tween December 2009–2014, using semi-automated contouring method of as-
cending and descending aorta in transverse plane perpendicular to aortic lumen
at level of bifurcation of main pulmonary artery. Fisher’s exact test was used to
assess differences in adverse event rates.
Results: Of the 35 TA patients (44±15 years, 31 female), DAD improved in 63%
(22) and AAD improved in 57% (20) after treatment. The overall adverse event
rate was 34% (12/35). Patients with improved DAD were significantly less likely
to have an adverse event compared to patients whose DAD did not improve
(3/20=15% vs. 9/15=60%, p=0.011). No significant association was observed be-
tween the change in AAD after treatment and adverse event status (adverse event

Correlation of DAD 2 Times
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rate in patients whose AAD improved: 8/22=36%, adverse event rate in patients
whose AAD did not improve: 4/13=31%, p=0.999).
Conclusions: Serial measurement DAD by CMR can be used to assess aortic
compliance after treatment and predict CV events in TA patients. Patients with
improved DAD had fewer CV events than patients whose DAD did not improve.

P614 | BEDSIDE
Differentiation of physiological sport adaptation from pathological left
ventricular hypertophy with the help of trabeculae quantification using
cardiac magnetic resonance imaging

H. Vago, A. Toth, C.S. Czimbalmos, K. Kecskes, I. Csecs, F. Suhai, O. Kiss,
N. Sydo, D. Becker, B. Merkely. Heart and Vascular Center Senmelweis
University, Budapest, Hungary

Distinguishing hypertrophic cardiomyopathy (HCM) from athlete’s heart is crucial
because HCM is one of the most common causes of sudden cardiac death in
young professional male athletes.
With a new software version it is now possible to analyze myocardial trabecula-
tion quantitatively. This method has not been used in the differential diagnosis of
athlete’s heart and hypertrophic cardiomyopathy till now.
The aim of our study was to compare the left ventricular parameters of profes-
sional athletes and HCM patients with the help of the new quantification software.
We carried out CMR examinations on 76 professional male athletes free of
complaint (24.5±5 years), 107 HCM male patients (40±2 years) and 41 healthy
male volunteers (27±6 years). We determined several parameters using Medis
QMass 7.6 software: left ventricular ejection fraction (EF), end-diastolic, end-
systolic volume indices (LVEDVi, LVESVi), stroke volume index (LVSVi), mass
index (LVMi) and trabecular mass (TrM). Derived parameters were calculated to
evaluate the hypertrophic pattern [1. trabecular mass percent: TrM% (Trabecu-
lar mass (g)/LVM(g)*100), 2. left ventricular maximal diastolic wall thickness and
end-diastolic volume index ratio (DWT_V), 3. left ventricular mass index and end-
diastolic volume index ratio (M_V)].
The LVMi and TrM index were significantly higher in athletes and HCM patients
compared to control group (athletes: 115.3 g/m2, 21.3 g/m2; HCM: 127.6 g/m2,
27.5 g/m2; control: 87.6 g/m2, 18.2 g/m2; p<0,001). The LVMi did not differ sig-
nificantly in athletes and HCM patients, but TrM% was higher in HCM patients
(22.4% vs 18.5%, p<0.05). The derived DWT_V and M_V parameters were sig-
nificantly higher in the HCM group compared to athletes (0.35 mm·m2·ml vs 0.14
mm·m2·ml; 1.92 g/ml vs 1.13 g/ml).
Our results demonstrated that in professional athletes the hypertrophy of the com-
pact myocardium was more pronounced compared to the hypertrophy of trabec-
ulae. However, it was not typical of HCM patients. A quantitative analysis of the
myocardial trabeculae and the derived CMR parameters seem to play an impor-
tant role in distinguishing athlete’s heart from pathological hypertrophy

P615 | BEDSIDE
The incremental impact of cardiovascular magnetic resonance on
clinical decision-making

A. Rajwani1, M.J. Stewart1, J.D. Richardson1, N.M. Child2, N. Maredia1. 1James
Cook University Hospital, Middlesbrough, United Kingdom; 2University Hospital
of North Tees, Stockton-on-tees, United Kingdom

Background: Despite a significant expansion in the use of CMR, there is inad-
equate evaluation of its incremental impact on clinical decision-making over and
above other well-established modalities.
Purpose: We sought to determine the incremental utility of CMR in routine prac-
tice.
Methods: 629 consecutive CMR studies referred by 44 clinicians from 9 insti-
tutions were evaluated. Studies were also further sub-divided by the 13 most
common indications. Pre-defined algorithms were used to objectively determine
for each study the incremental influence on diagnostic thinking, influence on clin-
ical management, and thus the net clinical utility. Analyses were conducted in
duplicate by two investigators, and divergences resolved by a third.
Results: CMR provided incremental information to the clinician in 85% of cases,
with incremental influence on diagnostic thinking in 84% and incremental influ-

ence on management in 42%. Incremental utility of CMR exceeded 90% in 7 out
of the 13 indications, whereas in settings such as the evaluation of unexplained
ventricular arrhythmia or mild LVSD this was <50%.
Conclusions: CMR was frequently able to inform and influence decision-making
in routine clinical practice, even with algorithms accepting only incremental clinical
information and excluding redundant duplication of imaging. Significant variations
in yield were noted according to the indication for CMR however. These data may
guide clinicians endeavouring to make a thoughtful selection from the range of
imaging modalities currently available with competing advantages.

P616 | BEDSIDE
Arrythmogenic cardiomyopathy. Let’s have a closer look to the left
ventricle. Report of our experience

R. Moscicki1, E. Feliu2, V. Climent1, A. Garcia Fernandez1, E. Galcera-Jornet1.
1General University Hospital of Alicante, Cardiology, Alicante, Spain; 2General
University Hospital of Alicante, MR Unit. Inscanner S.L., Alicante, Spain

Background: The classic Arrythmogenic Cardiomyopathy (ARC) has predilection
for the right ventricle (RV). However, recent studies have demonstrated another
pattern with early and predominant left ventricular involvement, Left Dominant
Arrythmogenic Cardiomyopathy (LDAC). Our objective was to study clinical pre-
sentation of patients with CMR pattern of LDAC and try to find any prognostic
parameters of clinical events.
Methods: We reviewed the CMR and clinical database of our centre to obtain
cases with a diffuse mesocardial and subepicardial Late Gadolinium Enhance-
ment (LGE) compatible with LDAC. According to the McKenna group criteria, for
the further analysis we took into consideration only the cases with ventricular ar-
rhythmia of RBBB morphology, proven LDAC in the family or inverted T waves in
the LV leads. We excluded patients with coronary artery disease, systemic dis-
eases, congenital heart diseases and heart failure.
Results: We found 24 patients (median age 51 years, 75% males) with images
suggestive of LDAC that also fulfilled the clinical criteria of this entity. Native diag-
noses at referral for a CMR study were: ventricular arrhythmias of RBBB (50%),
family history of SCD or LDAC (21%), Dilated Cardiomyopathy (DCM) (12%),
aborted SCD (8%), chest pain with normal coronary arteries (4%). Echocardio-
graphy was normal in most of the cases.
Midwall and/or subepicardial pattern of LGE (100%), fatty epicardial infiltration
(71%) and LV segmental contractility abnormalities (58%) were the most common
findings. Median LVEF was of 46%.
Twelve patients presented Sustained Ventricular Arrhythmia (n=8) and/or SCD
(n=4). Autopsy performed in one case of SCD was positive for LDAC, and the
genetic study found a mutation of FLNC gene responsible for filamin synthesis.
In other 3 cases mutations in Desmin and Desmoplakin genes (DES and DSP)
were reported.
We have found that fatty infiltration (p=0.034) and not severity of LGE, segmental
changes in LV contractility nor LVEF<50% were associated with the development
of adverse clinical events.
Conclusions: Until the quite recent widespread use of CMR, LDAC was an
under-recognized entity. Meso-subepicardial hyperenhancement was recently de-
scribed as one of the image criteria of LDAC. We found this pattern in patients
with clinically suspected DCM, chest pain with normal coronary arteries, as well
as in asymptomatic patients. Since the form of presentation can be very variable,
and echocardiography can be normal, we should have it mind, because of its pos-
sible bad evolution. We matched fatty infiltration with the development of adverse
events.

P617 | BEDSIDE
Changes in remote extracellular volume and left ventricular ejection
fraction during longitudinal follow-up are inversely associated in
survivors of acute STEMI

J. Carberry1, D. Carrick1, C. Haig2, S.M. Rauhalammi1, N. Ahmed1,
M. McEntegart3, A. Mahrous3, A. Radjenovic1, K.G. Oldroyd3, C. Berry1.
1University of Glasgow, Institute of Cardiovascular and Medical Sciences,
Glasgow, United Kingdom; 2University of Glasgow, Robertson Center for
Biostatistics, Glasgow, United Kingdom; 3Golden Jubilee National Hospital,
Glasgow, United Kingdom

Background: The clinical significance of extracellular volume (ECV) in remote
myocardial zones post-STEMI is uncertain. Myocardial ECV can be estimated by
cardiac magnetic resonance imaging (CMR) using T1 MOLLI before and after
contrast. ECV has been associated with left ventricular ejection fraction (LVEF) in
previous studies, however the effect of the change in ECV has not been investi-
gated. The aim of this study was to assess myocardial ECV and its changes over
time in acute STEMI survivors.
Methods: STEMI survivors were enrolled in a single centre CMR cohort study
(The BHF MR-MI study - NCT02072850). Contrast-enhanced CMR was per-
formed at 1.5 Tesla (Siemens MAGNETOM Avanto) 2 days and 6 months post-
MI. T1 mapping with MOLLI was performed before and 15 minutes after contrast
(0.15mmol/kg gadoterate meglumin). Analysis of ECV was performed by outlining
regions of interest (ROIs) in remote myocardium and the left ventricular (LV) blood
pool. ECV was calculated as the difference in relaxation rate (R1=1/T1) for my-
ocardium and LV blood pool before vs. after gadolinium contrast administration,
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corrected for haematocrit (HCT). LVEF was measured at baseline and follow up.
The percentage change in ECV and LVEF from baseline were also calculated.
Results: 171 STEMI survivors (mean age 59±11 years; 131 (77%) male) were
enrolled. Mean ECV at baseline and follow up was 25.6±3.1%and 25.5±2.8%, re-
spectively. Mean LVEF at baseline and follow up was 55.6±9.3% and 62.7±9.4%
respectively (n=160). The mean percentage change in ECV and LVEF were
−0.9±10.8% and 13.8±16.1%, respectively. ECV was not associated with LVEF
at baseline or 6 months post-MI. However, the percentage change in ECV and
percentage change in LVEF were inversely correlated (r=−0.23, P=0.011).
Conclusion: Compared with baseline, an increase in remote myocardial ECV at
6 months is associated with a decrease in LVEF at 6 months. Changes in LVEF
post-MI are inversely associated with remote zone interstitial remodelling.
Acknowledgement/Funding: British Heart Foundation project grant, CB - Senior
Fellowship, Scottish Funding Council
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Spleen signal attenuation as a marker of hyperemia in adenosine
stress perfusion cardiac magnetic resonance

C. Almeida1, P. Fonseca2, N. Almeida2, D. Monteiro2, R. Faria2, N. Ferreira2,
R. Dourado1, N. Bettencourt2, J. Ribeiro2, V. Gama Ribeiro2. 1Hospital Divino
Espirito Santo, Ponta Delgada, Portugal; 2Hospital Center of Vila Nova de
Gaia/Espinho, Vila Nova de Gaia, Portugal

Introduction: Sensitivity of adenosine stress perfusion cardiac magnetic res-
onance (ASPCMR) depends on a maximum myocardial hyperemia. Without a
proper marker of adequate hyperemia, the sensitivity decreases. The aim of this
study was to evaluate if the degree of spleen signal attenuation during the first
contrast passage under adenosine may be used as a hyperemia marker and a
false negative predictor on myocardial ischemia detection by ASPCMR.
Methods: A retrospective study was performed, which included all patients who
sequentially underwent an ASPCMR and a coronary angiography, between July
2009 and September 2014. The degree of spleen attenuation was determined by
the ratio of signal intensity between stress and rest during the first pass of con-
trast (Figure 1.A and 1.B). Hemodynamic response to adenosine was defined as
an increased heart rate of at least 10%. Coronary angiography was used as ref-
erence. Functionally relevant coronary disease was determined in the presence
of a fractional flow reserve (FFR) <0.8 or a luminal stenosis ≥80% (≥50% for left
main) in cases without functional assessment.
Results: Between 238 patients identified (Figure 1.C), the prevalence of function-
ally relevant coronary heart disease was 58.2%. Of the 98 patients (41%) who did
not have ischemia in ASPCMR, 20 were false negatives (8.4%). The degree of
spleen signal attenuation showed a correlation with hemodynamic responses to
adenosine (p<0.01) and was significantly lower in false negative tests (30.3% vs.
40.0%, p<0.005). There was a tendency to lower attenuation in current smokers
(34.4% versus 39.7%, p=0.09).

Figure 1

Conclusion: The evaluation of spleen signal attenuation during adenosine perfu-
sion compared to rest signal is feasible and it is a statistically significant predictor
of false negatives.

P619 | BEDSIDE
Acute safety of performing cardiac MRI scans in patients with the
accent MR conditional pacemaker

M.P. Ainslie, C. Miller, A.B. Reid, D. Clark, G. Coutts, L. Francis, B. Brown,
D.J. Fox, N. Davidson, M. Schmitt. University Hospital of South Manchester NHS
Foundation Trust, Manchester, United Kingdom

The lifetime probaility of a patient with a PPM requiring an MRI is 50–75%. Seri-
ous adverse events occurring during scans are rare, but include asystole, VF and
death. This study assessed the safety in the Accent MR PPM undergoing a CMR
scan at 1.5 T.
Methods: 50 patients between Feb 2012 and 2014 were implanted with the ac-
cent pacemaker system with an RVOT and apical lead. All patients were in AF and
pacing dependent following an AVN ablation. Pacing capture thresholds, pacing
impedances and battery voltages were assessed before and after the CMR scan.
Over 100 scans were performed on a Siemens Avanto 1.5T scanner. All patients
were placed in an MR pacing mode. Each scan duration was over 90 minutes.

The SAR level of 4W/kg was never exceeeded for any imaging sequence (figure
1).
Results: The mean age of the patients was 67.3±8.1 years.
There were no significant adverse events reported. One patient felt a dragging
sensation near to the device during the scan. No loss of capture was seen in any
scan.
The mean pacing threshold for the RVOT lead prior to the CMR scan was
0.66±0.16V and 0.69±0.27V following, p=0.34.
The mean pacing threshold for the apical lead prior to the CMR scan was
0.69±0.17V and 0.69±0.16V following, p=1.
All changes not clinically significant.
The mean pacing impedance for the RVOT lead prior to the CMR scan was
601±123� and 579±141� following, p=0.008. For the the apical lead mean
impedances prior to the CMR scan was 612±81� and 574±69� following,
p=0.004.
All changes not clinically significant.
The mean battery voltage prior to and following every CMR scan did not alter
acutely.

Max SAR of 4W/KG never exceded

Conclusions: Prolonged max power CMR scanning of the Accent PPM system
at 1.5 T is safe and has no clinically relevant effects on PCT, voltage and Battery
power.
Acknowledgement/Funding: St Jude Medical, British Heart Foundation
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Remote web-based lung ultrasound training for B-lines assessment

L. Gargani1, R. Sicari1, M. Raciti1, C. Zoccali2, E. Picano3. 1CNR, Institute of
Clinical Physiology, Pisa, Italy; 2CNR, Institute of Clinical Physiology, Reggio
Calabria, Italy; 3Nazarbayev University, School of Medicine, Astana, Kazakhstan

Background: Lung ultrasound (LUS) has been recently proposed as a simple
tool to assess extravascular lung water (EVLW) through detection of B-lines.
Aims: 1) To assess the feasibility of a remote web-based LUS training module;
2) To assess the inter-class correlation coefficient (ICC) between an expert LUS
reader and trainees in B-lines evaluation, after a remote web-based LUS training.
Methods: An educational online platform has been created. Twenty-four Euro-
pean Centers from the European Renal and Cardiovascular Medicine (EURECA-
m) working group network joined the platform. The training was divided into two
parts: 1) How to assess B-lines, through an educational 26-minute video with an
expert trainer showing how to perform a LUS examination. 2) How to count and
interpret B-lines, through a set of pre-labelled videos, followed by a set of videos
to be scored.
Results: Fourty-four trainees successfully completed the training (30 nephrolo-
gists and 14 cardiologists). No major technical issues or complains were acknowl-
edged. The total number of videos analyzed and scored was 2068 (47 videos x
44 trainees). The ICC between the expert trainer reading and the mean of all B-
line readings of trainees was 0.959 for single measures and 0.979 for repeated
measures (p<0.0001). The Bland-Altman plot is shown in Figure. The Spearman
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R correlation coefficient between the expert trainer B-lines reading and the mean
B-line reading of all trainees was 0.979 (p<0.0001).
Conclusions: B-lines are a simple sonographic sign that can be effectively taught
by a remote web-based platform. This makes it an appealing biomarker to be used
as end-point in multicentric trials.

P621 | BEDSIDE
One million electrocardiograms of primary care patients

M.S. Marcolino1, E. Chazard2, D. Palhares1, C. Dumesnil2, A. Caron2,
G. Ficheur2, R. Beuscart2, M.B. Alkmim3, P. MacFarlane4, A.L. Ribeiro1.
1Medical School, Universidade Federal de Minas Gerais and Telehealth Network
of Minas Gerais, Belo Horizonte, Brazil; 2CHRU Lille, Department of Public
Health, Lille, France; 3Telehealth Network of Minas Gerais, Belo Horizonte,
Brazil; 4University of Glasgow, Institute of Cardiovascular and Medical Sciences,
Glasgow, United Kingdom

Background: The electrocardiogram (ECG) is a valuable diagnostic tool for de-
tecting cardiac disease, but its intrinsic value is dependent on the prevalence the
findings in the general population. Consequently, accurate estimates of the preva-
lences of ECG abnormalities from large samples are central to the interpretation
of the predictive value of ECG findings.
Purpose: To assess the prevalence of electrocardiographic abnormalities in pri-
mary care patients.
Methods: This retrospective observational study assessed the ECG database
of a Brazilian telehealth service, which comprehended all the consecutive ECGs
recorded and analysed from 2009 to 2013 (n=1,101,993). This telehealth service
attends primary care of 722 cities in Brazil. The results of automated ECG inter-
pretation by the Glasgow Program were described.
Results: Mean patient age was 51.0 (19.5) years old, 59.3% of them were
women. The average body mass index was 25.9 (5.7) kg/m2, the average height
was 1.61 m (0.11) and the average weight was 67.3 (16.7) kg. Regarding comor-
bidities and risk factors, hypertension was reported in 33.2%, obesity in 22.8%,
family history of coronary disease in 14.5%, smoking in 6.9%, diabetes mellitus in
5.8%, hyperlipidemia in 3.1% and Chagas disease in 3.0%. Regarding the med-
ications, 20.7% of patients were taking diuretics, 7.9% beta-blockers, 2.8% dig-
italis and 0.7% amiodarone. The most frequent abnormalities were non-specific
repolarization abnormalities (39.4%), possible myocardial infarction (11.6%), pos-
sible left ventricular hypertrophy (9.5%), supraventricular extrasystole (8.2%),
ventricular extrasystole (7.7%), left bundle branch block (6.0%), first degree atri-
oventricular block (5.8%), right bundle branch block (4.2%) and atrial fibrillation
(3.6%).
Conclusion: This study adds significantly to existing knowledge of the preva-
lence of electrocardiographic abnormalities in primary care patients, as the large
sample size allowed a precise description of the most important abnormalities.

MISCELLANEOUS II
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Impact of location of through-plane phase contrast velocity mapping

L. Bertelsen1, J. Hastrup Svendsen1, L. Koeber1, C. Thomsen2, S. Hoejberg3,
K. Haugan4, N. Vejlstrup1. 1Rigshospitalet - Copenhagen University Hospital,
Department of Cardiology, The Heart Center, Copenhagen, Denmark;
2Rigshospitalet - Copenhagen University Hospital, Department of Radiology,
The Diagnostic Center, Copenhagen, Denmark; 3Bispebjerg University Hospital,
Department of Cardiology Y, Copenhagen, Denmark; 4Roskilde Hospital,
Department of Cardiology, Roskilde, Denmark

Background: CMR is considered the gold standard of cardiac volumetric mea-
surements. Through-plane phase-contrast velocity mapping (PC) is used for mea-
suring flow. Aortic flow is often measured at the sinotubular (ST) junction even
though placing the slice at the valve level is more precise. The increasingly ag-
ing patient population demands renewed focus on the validity of our results in an
older population.
Purpose: To explore what the slice location meant for final results in a mixed
population.
Methods: All patients were older than 70 presenting with at least one of the fol-
lowing: Diabetes, hypertension, prior stroke and/or heart failure. Patients with ar-
rhythmias were excluded. Stroke volume was measured volumetrically (SVref)
from SSFP images according to guidelines, excluding the papillary muscles and
including the LVOT as part of the LV cavity. PC sequences were obtained at the
valve tips (SVV), the ST junction (SVST) and corresponding to the ST junction
in the pulmonary artery (SVPA). Patients with asymptomatic aortic stenosis (AS)
were analysed separately. Visually evident mitral regurgitations (MR) were ex-
cluded in sub-analyses.
Results: Flow measured at valve level, SVV, was closest to SVref but still signifi-
cantly different (p<0.001). SVST and SVPA were well correlated and showed no
significant difference (p=0.3). SVV tended to overestimate the flow in AS patients.
The mean difference between SVref- SVV and SVref- SVST showed very similar
variances (SD 7.6 vs 7.9) (when AS patients were excluded) and hence equal
accuracy.
Conclusion: PC flow measurements are highly dependent on slice position. Even
though SVV was significantly different from SVref this is the best position for es-

Stroke volumes in mL AS excluded (N=128) MRs excluded (N=61) Only AS (N=9)
Mean (1SD) Mean (1SD) Mean (1SD)

SVref 95.6 (19.4) 86.1 (13.1) 98.1 (23.0)
SVV 82.4 (16.1) 80.0 (13.7) 111.3 (29.6)
SVST 70.4 (14.1) 67.9 (12.9) 77.1 (15.5)
SVPA 71.5 (14.1) 68.5 (12.5) 77.4 (18.0)
SVref - SVV 13.3 (10.7) 6.1 (7.6)
SVref - SVST 25.2 (10.9) 18.1 (7.9)

timating mitral valve regurgitation. SVST, underestimates flow approximately 10–
15% but is most precise in patients with aortic stenosis.

P623 | BEDSIDE
Epicardial adipose tissue volume but not density is an independent
predictor for myocardial ischemia

M. Hell1, X. Ding2, P. Slomka3, D. Terzopoulos2, S. Hayes4, S. Achenbach1,
D.S. Berman4, D. Dey5. 1University of Erlangen-Nuremberg, Department of
Cardiology, Erlangen, Germany; 2University of California Los Angeles, Computer
Science Department, Los Angeles, United States of America; 3Cedars-Sinai
Medical Center, Department of Medicine, Los Angeles, United States of America;
4Cedars-Sinai Medical Center, Departments of Imaging and Medicine, Division
of Cardiology and the Cedars-Sinai Heart Institute, Los Angeles, United States
of America; 5Cedars-Sinai Medical Center, Departments of Imaging (Division of
Nuclear Medicine) and Medicine (Division of Cardiology), Los Angeles, United
States of America

Objectives: We investigated the global and regional association between my-
ocardial ischemia and both epicardial adipose tissue (EAT) volume and density,
by applying a novel sector-based automatic quantitative measurement software.
Background: Alterations in EAT volume have been associated with coronary
artery plaque development and vulnerability. EAT density has been hypothesized
to represent tissue composition and metabolic activity.
Methods: In a matched cohort (213 patients, 90% male, age 60±10 years) from
the EISNER study, who underwent non-contrast cardiac CT and myocardial perfu-
sion SPECT, 71 patients with inducible ischemia by SPECT were matched to 142
controls. SPECT images were visually assessed for the presence of ischemia
(summed stress score ≥4), perfusion defects were allocated to each coronary
artery territory. EAT volume and density were assessed by automatic software.
For sector analysis, 8 equal-size sectors based at the center of the heart in the
transverse view were defined and allocated to coronary artery territories. Coro-
nary calcium score (CCS) was determined for each vessel. Integrated Discrim-
ination Improvement (IDI) score was applied to assess discriminative power for
independent prediction of ischemia for EAT over CCS.
Results: EAT volume (96±49 vs. 82±38 cm3, p=0.04) was significantly in-
creased in patients with ischemia compared to controls, whereas EAT density
showed no significant difference (−88.4±4.6 vs. −87.7±4.3 HU, p=0.47). EAT
volume and density differed significantly between the coronary artery territories
(LAD: 36.5±18.2 cm3, −77.6±4.3 HU; LCx: 15.9±8.7 cm3, −73.8±4.1 HU; RCA:
35.8±17.0 cm3, −71.7±4.8 HU, p<0.001). EAT volume in all three territories but
not density was significantly increased in patients with inducible ischemia. For
regional ischemia, only the RCA territory showed a significant increase in the re-
spective EAT volume (41.9±3.8 vs. 34.8±1.2 cm3, p=0.030). Multivariable logistic
regression showed a significant association with ischemia for EAT volume (OR
2.09, 95% CI: 1.0–4.3, p=0.049) and CCS (OR 1.43, 95% CI: 1.1–1.9, p=0.006).
Total EAT volume significantly improved the discriminative power for independent
prediction of ischemia over CCS (IDI score 3.5%, 95% CI: 1.1–6.1, p=0.004).
Independently of ischemia, hypertension was the only cardiovascular risk factor
with significant influence on EAT density (−87.9±10.3 vs. −83.8±11.3 HU in non-
hypertensive patients).
Conclusions: EAT volume but not density is associated with ischemia. Further
studies are necessary to understand the specific role of EAT in coronary athero-
genesis.

P624 | BEDSIDE
Non-invasive hybrid imaging in an ageing population

E.M. Engbers, J.R. Timmer, J.P. Ottervanger, M. Mouden, S. Knollema,
P.L. Jager. Isala Clinics, Zwolle, Netherlands

Background: Step-wise hybrid imaging is the optimal approach to evaluate sus-
pected coronary artery disease (CAD) by providing both anatomical and func-
tional abnormalities with low radiation dose.
Purpose: The aim of this study was to investigate the impact of age on a step-
wise hybrid imaging protocol starting with stress single photon emission com-
puted tomography (SPECT) and coronary artery calcium (CAC) scoring.
Methods: 5026 consecutive patients without a history of CAD were referred for
non-invasive imaging. If stress SPECT was abnormal, additional rest SPECT
and, if feasible, coronary computed tomography angiography (CCTA) were per-
formed. CCTA was considered to be feasible if the heart rate was regular and
below 60/min, CAC score was <400 and contraindications were absent.
Results: Mean age of the population was 61±11 years. Increasing age was asso-
ciated with higher CAC scores and higher frequencies of abnormal stress SPECT.
Increasing age was an independent predictor of abnormal stress SPECT (OR for
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Abstract P624 – Table 1

<40 years (n=160) 40–49 years (n=679) 50–59 years (n=1326) 60–69 years (n=1615) 70–79 years (n=1005) ≥80 years (n=241) p-value

Male gender (%) 53 47 46 43 37 32 <0.001
Diabetes mellitus (%) 6 8 12 14 19 19 <0.001
Current smoking (%) 31 26 20 12 9 4 <0.001
Hypercholesterolemia (%) 23 36 45 47 43 34 0.002
Hypertension (%) 36 46 59 66 69 71 <0.001
Family history of CAD (%) 59 66 62 54 41 34 <0.001
Atrial fibrillation (%) 0 0.4 1.4 2.4 5.6 9.1 <0.001
Creatinine (μmol/L) 72±21 75±42 76±42 78±42 82±42 83±25 <0.001
Abnormal stress SPECT (%) 33 38 46 50 54 60 <0.001
CAC score (AU) 0 [0–1] 0 [0–13] 11 [0–131] 68 [3–351] 201 [43–694] 424 [98–1227] <0.001
CCTA feasible (%) 60 59 58 46 34 19 <0.001
Ischemia (%) 2 7 8 12 13 15 <0.001

Values are shown as percentage, mean ± SD, median [25th–75th percentile].

>80 years 3.57, 95% CI 2.29–5.58, reference category <40 years). A step-wise
decrease of the feasibility for CCTA was present with increasing age. Ischemia
was more often observed in older patients (OR for >80 years 9.57, 95% CI 2.88–
31.79, reference category <40 years).
Conclusions: Older patients are less suitable for step-wise hybrid imaging, be-
cause they often have abnormal stress SPECT and CCTA is less often feasible.
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Accuracy in precordial electrocardiogram (ECG) lead placement

S. Medani, N. Caples, M. Hensey, A. Hussaini, P. Owens. University Hospital
Waterford, Cardiology, Waterford, Ireland

Background and purpose: Inaccurate precordial ECG lead placement may lead
to erroneous ECG diagnosis such as false poor R wave progression. We sought to
assess the accuracy of ECG precordial lead placement amongst relevant hospital
staff, to retrain this group of health care professionals and to evaluate efficacy of
the educational intervention.
Methods and results: A manikin with clearly identifiable anatomical markings
was used to test 100 randomly selected eligible staff members. Subjects were
asked to place 18 mm diameter sticker dots on the manikin, in the positions they
thought would be correct for precordial leads. Their positions were recorded and
compared to the anatomically correct standard lead positions, as predetermined
by a consultant cardiologist. Results were recorded on a radar plot, each concen-
tric ring measuring 18 mm across, as shown in the figure, top row.
The educational intervention, administered by appropriate peer leaders, took the
form of moderated poster presentations followed by bedside corrective demon-
strations on volunteer patients. The study was repeated six months after the orig-
inal assessment using a different random sample of staff, all having undergone
the peer-led training programme. The post-intervention results are displayed in
the bottom row in the figure. 60 subjects correctly placed all leads (defined as
within a circle 2.7 cm radius around the correct location), compared to 10 orig-
inally (P�0.0001). There was a noticable improvement in the accuracy of lead
placement generally, the proportion achieving correct placement of any lead ris-
ing from 0.34 to 0.83, (p�0.0001 for all leads).

ECG leads V1-V6 placements right to left

Conclusion: Incorrect ECG lead placement is common. Training of staff leads to
improvement in this basic and important bedside clinical skill.

P626 | BEDSIDE
Significance of left ventricular hypertrophy detected by
electrocardiography in an era when echocardiography is widely
available

M. Okano, T. Kato, M. Funasako, E. Nakane, S. Miyamoto, T. Izumi, T. Haruna,
M. Inoko. The Tazuke Kofukai Medical Research Institute, Kitano Hospital,
Cardiovascular Center, Osaka, Japan

Background and purpose: Left ventricular hypertrophy (LVH) detected by elec-
trocardiography (ECG) was reported to have a significant, but weak correlation,
with LVH detected by echocardiography. This study aimed to clarify the features of
LVH detected on ECG with or without its detection on echocardiography to better
understand cardiac disease in an era when echocardiography is widely available.
Methods: We retrospectively analyzed ECG and echocardiographic data simul-
taneously acquired from 3776 Japanese patients in our hospital in 2013. Criteria
for ECG-detected LVH were an R wave of V5 and an S wave of V1 >35 mV,
and echocardiography-detected LVH was defined when 2 * (diastolic left ventricle
posterior wall thickness)/left ventricular diastolic diameter was >0.45.

Results: In total, 785 patients had ECG-detected LVH and 304 patients had
echocardiography-detected LVH. Patient characteristics are in the Table. Among
patients without echocardiography-detected LVH, the ejection fraction was lower
and more dispersed in patients with ECG-detected LVH than those without ECG-
detected LVH.

Patient characteristics

(mean, SD) Patients without Patients with
echocardiography-detected LVH echocardiography-detected LVH

non LVH by ECG LVH by ECG non LVH by ECG LVH by ECG

Number (n, %) 2911 561 80 224
Male/female (%) 1476/1435 337/224 52/28 121/103
Age (y) 64.5, 16.0 67.7, 14.5 71.0, 12.5 71.9, 11.3
Heart rate (bpm) 71.8, 15.6 70.5, 16.1 74.4, 14.7 76.3, 15.6
QRS (msec) 96.2, 9.3 100.2, 8.6 99.8, 9.1 96.2, 9.3
LVDd (mm) 46.8, 5.4 49.5, 6.6* 43.1, 4.9 40.8, 5.2*
IVSd (mm) 7.84, 1.36 8.7, 1.6 11.4, 1.4 10.1, 1.58
PWTd (mm) 7.70, 1.17 8.4, 1.2 11.3, 1.5 10.9, 1.2
LVH index 0.33, 0.05 0.34, 0.05 0.49, 0.04 0.52, 0.07
EF (%) 61.8, 7.23 59.0, 10.8* 61.6, 7.0 62.6, 5.0
Two-sided F test of EF 0.0001** 0.0610

*p<0.05 by Wilcoxon test. **p<0.05 indicated inhomogeneity of variance.

Conclusions: Some patients with ECG-detected LVH but without echocardio-
graphy-detected LVH may have a lower ejection fraction, indicating extensive pro-
gression of heart failure, which needs careful attention.

P627 | BENCH
Use of a wearable photoplethysmograph (PPG) to assess heart rate
variability in response to stressful stimuli

E. Simard1, Z. Nichols1, A. Conway1, B. Wiederhold2, M. Wiederhold2,
S. Steinhubl3. 1Project Florida, Inc., New York; 2Virtual Reality Medical Center,
La Jolla; 3The Scripps Research Institute, La Jolla, United States of America

Introduction: Heart rate variability (HRV) is an indicator of somatic stress. Re-
cently, improved technologies (such as wearable PPGs) have made it possible to
continuously monitor HRV for research and clinical purposes. Further, evidence
linking stress with poor health outcomes has brought renewed interest in the abil-
ity to continually monitor physiological changes related to stress.
Purpose: HRV is usually assessed using electrocardiography (ECG) using mul-
tiple leads. We present data from a study demonstrating the utility of a wrist-worn
optical PPG (developed by Project Florida, Inc.) to assess HRV and the value of
these signals to detect somatic stress.
Methods: Consented participants completed demographic questionnaires and a
4-item Perceived Stress Scale (PSS). Next, while seated, they were exposed to
stressful stimuli (i.e., an arithmetic stress test and a virtual-reality combat sce-
nario) and monitored using an ECG and the wrist-worn PPG. We sought to de-
termine if the PPG could detect momentary HRV variations similar to the ECG,
and to evaluate the relationship between HRV changes and stressful stimuli. In
addition, we sought to describe the correlation between demographic character-
istics and the PSS in relation to HRV. Multiple comparisons were controlled for
using a false discovery rate correction. The study was approved by the Scripps
IRB (Protocol #14-4685).
Results: Using data from 31 healthy participants, we confirmed that the PPG-
derived cardiovascular features agreed with those from a 4-lead ECG. For a typi-
cal, participant the PPG and ECG produced the same RR-intervals >85% of the
time (close to the same level of error as the ECG itself) and the HR power spec-
tra approached parity. Several time- and frequency-domain HRV measurements
were evaluated for predictive accuracy of the questionnaire data and the stressful
stimuli. No HRV measures were significantly predictive of the PSS although sev-
eral were predictive of age: HRV declined with increasing age (e.g., total power
spectrum: R2=0.33, P<0.01 and low/high frequency[LF/HF]: R2=0.36, P<0.01).
The total power spectrum (P<0.01) and the LF/HF ratio (P<0.01) also signifi-
cantly decreased during stressful stimuli.
Conclusions: We confirmed that the wrist-worn PPG accurately measures HRV
and that it could detect HRV reductions from exposure to stress. Surprisingly,
differences in HRV were not associated with perceived stress, suggesting a limi-
tation of the truncated PSS questionnaire. Continuous monitoring of ambulatory
HRV may provide greater context to the identification and treatment monitoring
for at-risk patients.
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P628 | BEDSIDE
Detection of vectorcardiographic P-wave alterations in patients with
paroxysmal atrial fibrillation in sinus rhythm - a novel diagnostic tool?

N. Brasier1, T. Kolbitsch1, A. Tabord1, J. Knobeloch2, S. Engelter3, M. Kuehne4,
D. Conen1, J. Eckstein1. 1University Hospital Basel, Basel, Switzerland;
2Enverdis GmbH, Jena, Germany; 3University Hospital Basel, Neurology, Basel,
Switzerland; 4University Hospital Basel, Cardiology, Basel, Switzerland

Background: Atrial fibrillation (AF) is related to an increased stroke risk. 25–30%
of all strokes are classified as embolic stroke of unknown origin (ESUS). Approx-
imately 30% of these ESUS are related to paroxysmal AF (pAF). In sinus rhythm
(SR) the differentiation between pAF and non-pAF patients (pts) is impossible at
present. The presence of pAF in ESUS pts determines the anticoagulation strat-
egy.
Purpose: Common diagnostic tools for pAF lack of cost and time effectiveness
as well as they are not able to diagnose pAF pts being in SR. At the present day,
many of the pts initially present themselves with stroke and get diagnosed with
pAF secondary.
Methods: We conducted a Case-Controll-Study including pts with documented
pAF and a control group of pacemaker pts with documented absence of pAF. 5
minute vectorcardiographic recordings (Cardiogoniometry, CGM) were performed
in SR in all pts. Atrial electrocardiographic vectors were calculated per beat, and
the beat-to-beat variability in direction and length was calculated. We then identi-
fied two-sided critical values which discriminated significantly between pAF pts in
SR and controls.
Results: 66 pts with known pAF being in SR and 72 controls were included.
As a single parameter “Median tPP” discriminated best between the two groups
(p≤0.01) with a specificity of 75% and sensitivity of 57%. By combining multiple
parameters (n=4, each with a given sensitivity of 97,5%) Sensitivity increases to
72% with a specificity of 71%.
Conclusion: Beat to beat variability of the atrial CGM loop represents a novel
diagnostic tool to distinguish between pts with pAF and pts without pAF in the
presence of SR without relevant temporal delay and at low costs. This method
should therefore be evaluated further and possibly can help to support decision
making for anti-platelet therapy or oral anticoagulation in ESUS pts.

P629 | BEDSIDE
Reliability of ST-segment shifts in the synthesized V3R to V5R leads

A. Tamura1, K. Torigoe2, Y. Goto3, S. Naono3, K. Shinozaki3, H. Zaizen3,
N. Takahashi1. 1Oita University, Yufu, Japan; 2Oita Nakamura Hospital, Oita,
Japan; 3Koseiren Tsurumi Hospital, Beppu, Japan

Background: Obtaining the right chest electrocardiogram (ECG) is essential for
diagnosing concomitant right ventricular infarction (RVI) in patients with inferior
wall acute myocardial infarction (AMI). A software program to synthesize right
chest ECG waveforms from 12-lead ECG waveforms is available in Japan. How-
ever, its reliability has not been fully investigated. Accordingly, we examined the
reliability of ST-segment shifts in the synthesized V3R–V5R leads.
Methods: ST-segment shifts in actual and synthesized V3R–V5R leads were
compared during the last 10 seconds of 131 balloon inflations while perform-
ing elective percutaneous coronary intervention in 56 patients with coronary
artery disease (39 men and 17 women, mean age: 72.1±10.0 years). The ST-
segment shifts in the actual and synthesized V3R–V5R leads were highly cor-
related (r=0.96, p<0.001; r=0.94, p<0.001; r=0.91, p<0.001, respectively). A
Bland-Altman analysis showed that the bias between the ST-segment shifts in
the actual and synthesized V3R–V5R leads was −3.1 μV, −5.4 μV and −4.2 μV,
respectively, while the limit of agreement between the ST-segment shifts in the ac-
tual and synthesized V3R–V5R leads was −59.2 – 52.9 μV, −61.9 – 51.1 μV and
−59.7 – 51.3 μV, respectively. The kappa coefficients for ST-segment elevation
≥50 μV and ≥100 μV in the actual and synthesized V3R–V5R leads were 0.83
and 0.81, 0.66 and 0.83 and 0.57 and 0.80, respectively. ST-segment elevation
≥100 μV in the synthesized V4R lead had a sensitivity of 83% and a specificity of
99% for the detection of ST-segment elevation ≥100 μV in the actual V4R lead,
which is a universally accepted marker for RVI in inferior wall AMI.
Conclusions: This study indicates that ST-segment shifts in the synthesized
V3R–V5R leads have acceptable reliability, suggesting that the synthesized right
chest ECG can be used to diagnose concomitant RVI in patients with inferior wall
AMI.

P630 | BEDSIDE
High-frequency QRS analysis compared to conventional ST-segment
analysis in patients with chest pain after percutaneus coronary
intervention referred for exercise tolerance test - a pilot study

D. Popovic1, M.C. Ostojic2, M. Banovic1, M. Petrovic2, B. Vujisic-Tesic2,
V. Vukcevic2, M. Asanin2, D. Orlic2, A. Ristic2. 1Clinical Center of Serbia, Clinic
for Cardiology, Belgrade, Serbia; 2University of Belgrade, School of Medicine,
Belgrade, Serbia

Background: Exercise ECG testing in patients already treated with percutaneus
coronary intervention (PCI) for the diagnosis of coronary artery disease (CAD)
has a higher false-positive rate compared to men. In patients with chest pain
(CP) submitted to exercise tolerance test (ex-ECG), the novel high-frequency

QRS components (HFQRS-analysis) shows incremental diagnostic value over
ST-segment-analysis.The aim of the present study was to prospectively test the
diagnostic performance of ex-ECG with ex-HFQRS-analysis in patients already
treated with percutaneus coronary intervention (PCI) reffered to angiography
again because of the CP.
Methods: The study included 43 patients (age 61±14 years) with CP, documented
coronary artery disease already treated with PCI. They had normal conven-
tional ECG at rest and troponin. Patients performed simptom-limited exercise test
on recumbent bicycle prior to angiography. High-resolution ECG was acquired
during the test and used for both HFQRS and conventional ST-segment analy-
ses. HFQRS diagnosis was determined by computerized analysis, measuring the
stress-induced reduction in HFQRS intensity. A decrease ≥50% of the signal of
HFQRS intensity recorded in two contiguous leads, at least, was considered as
index of ischaemia, as ST-segment depression ≥2 mm or ≥1 mm and CP on
ex-ECG. Exclusion criteria were QRS duration ≥120 msec and inability to exer-
cise. The diagnostic performance of HFQRS, ST-segment analysis and clinical
interpretation of the exercise test were compared, using angiography as a gold
standard.
Results: HFQRS provided sensitivity of 75% and specificity of 74% for detection
of angiographically significant coronary obstruction (≥70% stenosis in a single
vessel or ≥50% in the left main artery). HFQRS was more specific than exercise
ECG test (74% vs. 50%, P<0.005), as well as more accurate (72% vs. 58%,
P<0.01). The number of ECG leads with ischemic HFQRS response correlated
with the severity of CAD.
Conclusions: In patients with CP after PCI submitted to ex-ECG, the novel ex-
HFQRS-analysis shows a valuable incremental diagnostic performance over ST-
segment-analysis. HFQRS analysis, as an adjunct technology to exercise stress
testing, may improve the diagnostic value of the ECG, and reduce the number of
unnecessary imaging and invasive procedures.

P631 | BEDSIDE
Variability of automatic QRS duration measurement by commercially
available ECG machines

V. Vancura1, I. Ulc1, D. Wichterle2, M. Brabec3, R. Rokyta1. 1University Hospital,
Dept. of Cardiology, Plzen; 2Dept. of Cardiology, IKEM, Prague; 3Academy of
Sciences of the Czech Republic, Prague, Czech Republic

Background: Previous studies have demonstrated substantial interobserver vari-
ability in visual assessment of QRS complex duration (QRSd).
Purpose: Our study analyzes the variability of automatic QRS complex measure-
ment performed by commercially available ECG machines.
Methods: Two ECG machines of the model GE MAC 5000 (ECG1, ECG2) and
two ECG machines of the model Mortara ELI 350 (ECG3 and ECG4) were used
in the study. Repeated recordings with more than one ECG machine were per-
formed in hospitalized patients with clinical indication to ECG recording.
Results: In 76 patients, 683 ECG recordings were obtained. The average heart
rate was 70.7±17.5 bpm (32–135 bpm) and the average QRSd calculated by the
ECG machines was 109.0±26.1 ms (54–205 ms). At least two recordings from
the same ECG machine without lead disconnection were available in 224 cases.
The difference between the first and second recording exceeded 5 ms in 21.6%,
21.6%, 37.7% and 47.7%, and 10 ms in 6.8%, 2.7%, 20.3% and 13.6% for ECG1,
ECG2, ECG 3, and ECG4 respectively. Evaluation of all available ECG record-
ings showed no difference in QRSd measurement between ECG machines of the
same model. ECG1 and ECG 2 taken together measured the QRSd systemat-
ically shorter by 7.3 ms (p<0.001) with 2.1 smaller standard deviation than the
other type of ECG machine (3.3 versus 6.9 ms, p<0.001).
Conclusions: The results of automatic QRS complex measurement have large
variability. Standardization of QRS complex measurement is needed.

P632 | BEDSIDE
Improving evaluation of cardiac autonomic control and stroke volume
during normal daily life activities using impedance cardiography

I. Nederend1, A.D.J. Ten Harkel2, J.C.N. De Geus1, N.A. Blom2. 1VU University
Amsterdam, Amsterdam, Netherlands; 2Leiden University Medical Center,
Leiden, Netherlands

Introduction: Patients operated for their congenital heart disease are at risk of
sudden cardiac death. It is important to closely monitor (changes in) cardiac func-
tion in order to guide treatment and to know who is at risk. Impedance cardiogra-
phy (ICG) has been used for several years to noninvasively measure cardiac per-
formance and autonomic nervous control on the heart. Subtle changes in these
that normally may go unnoticed might be revealed using this technique.
Objectives: This study aims to evaluate the ability of ambulatory measured ICG
to map daily curves of stroke volume (SV) and cardiac autonomic nervous control
in children during daily life. Pre ejection period (PEP) was used as a measure
of sympathetic control and respiratory sinus arrhythmia (RSA) as a measure of
parasympathetic control.
Methods: 67 Healthy volunteers (34 girls, 33 boys) with an average age of 12
years old (range 1–18), were recruited to wear an ambulatory ICG monitor for 24
hours. Impedance cardiography was measured using the VU Ambulatory Moni-
toring System (VU-AMS) which utilizes 7 surface electrodes on the thorax. By the
use of a diary and an inbuilt accelerometer, 24 h recordings were divided into pe-
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riods coded for activity. The first 7 hours of sleep and the first 3 periods of sitting
and physically active were selected to compute Cronbach’s alphas across these
periods, in order to provide a measure of internal consistency reliability. Repeated
measured ANOVA was used to test effects of activity mode on SV, RSA and PEP.
Results: Three different activity modes were analyzed in all children: sleep, sit-
ting and physically active. RSA decreased from 125 ms during sleep to 97 ms
while sitting and 48 ms in physically active periods. For PEP this was 154 ms,
136 ms and 115 ms and for stroke volume 90 cc, 95 cc and 99 cc respectively.
Cronbach’s alpha for PEP during sleep, sitting and active was 0.98, 0.95 and
0.78, for SV 0.94, 0.94 and 0.85 and for RSA 0.98, 0.82 and 0.74 respectively.
Repeated measures ANOVA showed a significant effect of activity mode on PEP
(F(1.98,108.51)=65.15, p<0.05) and RSA (F(1.34,80.36)=97,56, p<0.05) but not
on SV (F(1.57,68.20)=1.76, p=0.18).
Conclusions: Internal consistency reliability was high for all measures. We were
able to detect an effect of activity on autonomic control but not on stroke volume.
A next step is to relate ambulatory recorded measures to clinical features in or-
der to evaluate the additional value of ambulatory ICG monitoring in the clinical
evaluation of patients.

P633 | BEDSIDE
Prognostic value of coronary artery calcium score in addition to single
photon emission computed tomography myocardial perfusion imaging
in symptomatic patients

E.M. Engbers, J.R. Timmer, J.P. Ottervanger, M. Mouden, S. Knollema,
P.L. Jager. Isala Clinics, Zwolle, Netherlands

Background: The coronary artery calcium (CAC) score is a widely available tool
for non-invasive assessment of coronary atherosclerosis. CAC score provides in-
cremental prognostic information on top of myocardial perfusion imaging with sin-
gle photon emission computed tomography (SPECT) in asymptomatic patients.
The incremental prognostic value of CAC score over SPECT in symptomatic pa-
tients is less well established.
Purpose: The aim of this study was to investigate the prognostic value of CAC
score as an adjunct to SPECT in a low to intermediate risk population suspected
for stable coronary artery disease (CAD).
Methods: 4897 symptomatic patients without a history of CAD referred for
SPECT and CAC scoring were included. Major adverse cardiac events (MACE)
were defined as late revascularization (>90 days after scanning), non-fatal my-
ocardial infarction or all-cause mortality.
Results: The frequency of an abnormal SPECT increased with higher CAC
scores, from 12.2% in patients with CAC score of 0, to 19.2%, 31.5%, 37.3%
and 49.5% among those with CAC score 1–99, 100–399, 400–999 and ≥1000,
respectively (p<0.001). Overall incidence of MACE was 2.28% per year. A step-
wise increase of MACE was present with increasing CAC scores, both in patients
with normal SPECT (CAC score 0–99: 0.74%, CAC≥1000: 5.84%, p<0.001) and
abnormal SPECT (CAC score 0–99: 1.29%, CAC≥1000: 9.14%, p<0.001). After
multivariate analysis, both SPECT and CAC score were significant independent
predictors for MACE (figure).

Independent predictors for MACE

Conclusions: Our results indicate that both CAC score and SPECT are indepen-
dent predictors for MACE in symptomatic patients. Our findings strongly support
performing a CAC score in addition to SPECT in symptomatic patients to better
define the risk of events during follow-up.

P634 | BEDSIDE
Cardiovascular maladaptive changes during exertion in young
hypertensive patients

M. Cusma-Piccione, C. Zito, M. D’Angelo, R. Manganaro, A. Oteri, L. Rivetti,
A. Terrizzi, S. Quattrocchi, A. Ioppolo, S. Carerj. University of Messina,
Department of Cardiology, Messina, Italy

Background: The ability of the heart to adequately respond to the increase of
metabolic demand during exertion relies on several adaptive changes leading to

Abstract P635 – Table 1

Peak LSearliest (%) Peak LSlatest (%) TTP-LSearliest (ms) TTP-LSlatest (ms) Mean TTP-LS (ms) Dispersion of TTP-LS (coefficient of variation)

Baseline −19.7±4.4 −16.6±4.0 396±47 465±59 416±50 0.10±0.04
Peak CM −19.2±5.1 −18.3±4.4 433±25 520±52 452±26 0.10±0.03
CM washout −19.8±3.7 −18.4±3.7 423±21 516±34 458±18 0.10±0.02
p-value (ANOVA) 0.96 0.54 0.048 0.033 0.021 0.94

augmented cardiac output without any rise of filling pressures. The impairment
of these compensatory mechanisms, as found in various heart diseases includ-
ing systemic hypertension, can translate to reduced functional capacity. In this
study, we sought to investigate the cardiovascular adaptation to exertion in a co-
hort of asymptomatic hypertensive patients, with the aim to identify early cardiac
abnormalities.
Methods: We enrolled 54 subjects including 30 patients (45.1±11.9 years, 19
males) and 24 age-matched healthy controls (44.4±9.6 years, 14 males). A com-
prehensive echocardiographic and vascular evaluation, implemented by speckle-
tracking imaging (STI) and echo-tracking analysis to assess, respectively, my-
ocardial deformation and arterial stiffness, has been performed at rest and during
exertion (100 W).
Results: Hypertensive patients showed higher E/E’ (p=0.001) at peak exercise
(p=0.001) than controls. Global longitudinal strain (GLS) remained substantially
unchanged (p=0.761) from rest to peak stage in patients, whereas it increased
in controls (p=0.009). LV untwist increased in both groups (p=0.031 and 0.015
in patients and controls, respectively), with a minor increase in patients than in
controls (p=0.029 between groups, at peak stage). Beta index and pulse wave
velocity (PWV) were higher in patients than in controls, at rest and during exertion
(respectively, p=0.0046 and 0.001).
Conclusions: Exercise echocardiography implemented by STI and echo-tracking
may allow the early detection of cardiovascular maladaptive changes to exercise,
including impaired longitudinal function reserve and increased arterial stiffness, in
asymptomatic hypertensive patients. These findings highlight the importance of
ventricular-vascular interplay for a physiological cardiac function. Moreover, these
results, if confirmed in a larger cohort, may be useful for an early detection of
myocardial dysfunction in hypertension and for an early begin of cardioprotective
therapy.

P635 | BEDSIDE
Post-pacing cardiac T-wave memory is accompanied by homogeneous
delay of left ventricular mechanical activation that persists upon
resolution of memory: a pilot echocardiographic study

M.C.B. Suran1, A.D. Margulescu1, R. Bruja2, C. Siliste1, D. Vinereanu1.
1University of Medicine and Pharmacy Carol Davila, Bucharest, Romania;
2University Emergency Hospital, Bucharest, Romania

Cardiac memory (CM) refers to abnormal T-wave inversions that appear upon
cessation of a period of altered ventricular activation, such as ventricular pacing.
Animal studies suggested that prolonged action potential duration and increased
strain in late-activated myocardial segments may underline CM, but data in hu-
mans are scarce.
Aim: To test the hypothesis that CM, induced by ventricular pacing, is associated
with increased longitudinal strain (LS) and time-to-peak strain (TTP-LS) in late vs.
early activated segments, as assesed by 2D-speckle tracking echocardiography
(2D-STE).
Methods: We studied 10 patients (8 women, 69±13 yrs), with a DDD pacemaker
implanted for sinus node dysfunction, with normal AV conduction and QRS/T mor-
phology at baseline, and no evidence of myocardial ischaemia at stress echocar-
diography. CM was induced by 2 weeks of DDD pacing with a short AV delay.
ECGs and 2D-STE were performed at baseline, immediately after cessation of
pacing (peak CM), and 4 weeks after (CM washout), in order to measure left
ventricular (LV) ejection fraction, LV diastolic function (E, A, E/E’), peak LS and
TTP-LS for all segments, including the earliest (i.e. adjacent to the pacing site)
and latest (i.e. most remote from the pacing site), using the 18-segment LV model.
Results: All patients showed T-wave memory at peak CM, which disappeared
during CM washout. LV global, systolic and diastolic functions, and peak LS of
any segment did not change between evaluations. However, at peak CM, TTP-
LS increased homogeneously in all segments (including early and late-activated),
and remained increased at CM washout (Table).
Conclusion: In humans, pacing-induced peak CM was associated with homo-
geoneus delay of TTP-LS in all myocardial segments (and no difference of peak
LS), which persists at 4 weeks despite CM washout. Our preliminary data sug-
gest that mechanical changes do not overlap completely electrical CM. Further
studies are needed to unmask the interplay between electrical and mechanical
alterations in CM.

P636 | BEDSIDE
Mechanical and histological interfaces of a dilative ascending aorta

M. Bieseviciene1, J.J. Vaskelyte1, V. Lesauskaite2, V. Mizariene1, R. Karaliute1,
R. Verseckaite1, R. Jonkaitiene1. 1Lithuanian University of Health Sciences,
Academy of Medicine, Department of Cardiology, Kaunas, Lithuania; 2Institute of
Cardiology of Kaunas University, Kaunas, Lithuania

Background: Aorta dilation is the most frequent pathology of an ascending aorta
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and a well known risk factor for dissection. 2D echocardiography is one of the
most feasible methods for diagnosing this pathology. Up to now there was no suf-
ficient data about correlation between echocardiographic and histological findings
of the ascending aorta.
Purpose: To find interfaces between dilated aorta histomorphometric and
echocardiographic data that could help to select the patients for a surgery. The
aim of the study was to reveal the morphological and biomechanical markers of a
remodeled aortic wall for prediction of aortic dilation, early diagnostics, and deci-
sion making.
Methods: Standard and speckle-tracking transthoracic echocardiographic exami-
nation of 38 patients with dilative pathology of the ascending aorta was performed
and patients in the Cardiosurgery Deparment were operated. Aortic strain analy-
sis using off-line commercially available 2D strain software was made. Histomor-
phometric evaluation of an aortic wall specimen was also made and cystic media
degeneration, necrosis, and fibrosis, elastic fiber fragmentation, inflammatory cel-
lular infiltration analyzed.
Results: Growing elastic fiber fragmentation is related to lower longitudinal strain
(SL) (deformation) (rs −0.66, p=0.02) and relative strain of an anterior aortic
wall (rs −0.62, p=0.03). An expressed aortic media necrosis is associated to de-
creased strain of a posterior aortic wall (rs −0.62, p=0.03). An increased fibrosis of
aortic media is related to bigger absolute values and relative longitudinal velocity
(VL) of the posterior aortic wall (rs −0.65, p=0.021; rs −0.58, p=0,04 atitinkamai).
Conclusions: Interfaces between dilated aorta histomorphometric and echocar-
diographic data were found for the first time.
Speckle-tracking echocardiography can be applied in daily clinical practice for
evaluation of aortic biomechanics and, seemingly, there is statistically signifi-
cant correlation between noninvasive speckle-tracking echocardiography tech-
nique and invasive histomorphometric parameters of the aortic wall that could
help to determine indications for the surgery of the dilated ascending aorta.

MEDIATORS OF ATHEROSCLEROSIS

P637 | BEDSIDE
Carotid artery stenosis, cardiovascular risk factors and ischaemic
stroke in the China Kadoorie Biobank Study

S. Parish1, L. Li2, M. Arnold1, R. Clarke1, H. Du1, Y. Guo3, Z. Bian3, Z. Chen1

on behalf of China Kadoorie Biobank Collaborative Group. 1University of
Oxford, Nuffield Department of Population Health, Oxford, United Kingdom;
2Peking University, Department of Epidemiology and Biostatistics, Beijing, China,
People’s Republic of; 3Chinese Academy of Medical Sciences, Beijing, China,
People’s Republic of

Purpose: To clarify the role of cardiovascular disease (CVD) risk factors on risk
of ischaemic stroke by studying associations with carotid artery stenosis in a pop-
ulation with low CVD medication use.
Methods: In 25K randomly selected participants in the prospective China
Kadoorie Biobank study, common carotid artery intima thickness (cIMT) and
plaque number and maximum size (yielding a plaque score) were measured by
ultrasound and lipids were assayed at a resurvey after 7 years in the study. Asso-
ciations of cIMT and plaque score with CVD risk factors (including BP measure-
ments at baseline and resurvey) and prior ischaemic stroke during the 7 years,
adjusting for age, sex, region were assessed using linear and logistic regression.
Results: The proportion of participants with plaque increased strongly with age
and was 50% in those over 70. In participants without prior CVD, blood pres-
sure, non-HDL-C, smoking and diabetes were strong determinants of both plaque
score and cIMT (all P<10–20) but HDL-C was associated only with cIMT (P<10–
20, Figure). Plaque score was strongly associated with ischaemic stroke before
and after adjustment for CVD risk factors and cIMT (OR per 1SD plaque score,
1.33 [95% CI 1.25–1.43] and 1.21 [1.12–1.31] after adjustment, Figure) but cIMT
was not associated with ischaemic stroke independently of CVD risk factors and
plaque score (OR 1.04 [0.97–1.11]).

Conclusions: The different patterns of association with plaque score and cIMT
confirm plaque as the more relevant intermediate outcome measure for ischaemic
stroke. The findings also cast further doubt on whether HDL-C is protective for
atherosclerosis.
Acknowledgement/Funding: Wellcome Trust, Medical Research Council,
British Heart Foundation
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Association of carotid plaque morphology and heart and brain-related
miRNAs expression in patients with ischemic stroke related to internal
carotid artery stenosis
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University Medical College, Department of Interventional Cardiology, the John
Paul II Hospital, Krakow, Poland; 3University Hospital of Krakow, Faculty of
Physics, Astronomy and Applied Computer Science, Jagiellonian University,
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The origin and concentration of circulating miRNAs may depend on both organ
damage, as well as pathways driving athero-thrombotic event.
The study was aimed to assess the potential relationship between carotid plaque
morphology and the expression of heart and brain derived circulating miRNAs in
subjects with recent cerebral ischemic event due to carotid artery stenosis (CAS).
Methods: Circulating small RNAs (miR-1, miR-133a, miR-133b, miR-208b, miR-
499, miR-34a, miR-124, miR-134, miR-16), metalloproteinase-9 (MPP-9), and
TGF beta were analyzed in 96 consecutive patients (58 M; mean age 69±9.1
years) with significant CAS (mean 84±15%), in the period between 1 and 12
weeks after ischemic stroke (IS) or TIA. Color Doppler ultrasonography was used
to assess plaque morphology and it echogenicity.
Results: Carotid plaque morphology was assessed as soft in 35 (36.4%), throm-
botic in 10 (10.4%), calcified in 29 (30%), fibrotic in 13 (13.5%), heterogenic in 9
(9.4%) patients. Furthermore plaque ulcerations were observed in 26 (27.1%) of
plaques.
In compare to soft and thrombotic plaques, the fibrotic plaques showed a sig-
nificant increase in the expression of miR-122 (p=0.045), miR-1 (p=0.056), miR-
375 (p=0.089) and MMP-9 (p=0.065), while heterogenic showed higher levels
of miR-122 (p=0.082), endoglin (p=0.083) and TGF beta (p=0.039). There were
no difference between soft and calcified plaques and miRs expression. The ul-
cerated plaques were characterized with high expression of MMP-9 (p=0.033),
miR-1 (p=0.011), miR-16 (p=0.043) and mir-122 (p=0.017). Furthermore, there
was a significantly higher expression of miR-124 (p=0.014), miR-133a (p=0.029)
and miR-133b (p=0.024) in subjects with less than 4 week of ischemic brain in-
jury as compared to more distant ischemia. A correlation between time since is-
chemia and miR-122 (r=−0.232, p=0.071) and miR-375 (r=−0.270, p=0.035) was
observed. There was no correlations between degree of CAS on ultrasonography
and miRs expression.
Conclusions: The up-regulation of both cardiac and brain circulating miRNAs
in stroke and TIA patients differs with regard to plaque composition. The higher
expression of some miRs is observed particularly in fibrotic and ulcerated plaques
as compared to other. There is also the relationship between time passed since
cerebral ischemia and expression of miR-122 and miR-375. We did not find the
relationship between degree of CAS and miRs expression.

P639 | BEDSIDE
Renin angiotensin aldosterone system antagonists improve
endothelial glycocalyx and aortic stiffness after 1 year successful
treatment in untreated patients with essential hypertension. A pilot
study

H. Triantafyllidi, L. Palaiodimos, I. Ikonomidis, M. Varoudi, A. Schoinas, P. Trivilou,
G. Pavlidis, J. Lekakis. University of Athens, Athens, Greece

Background: Aortic stiffness is considered a valuable index of subclinical dam-
age in hypertensive patients offering to cardiovascular risk estimation. The in-
tegrity of endothelial glycocalyx plays a vital role in vascular permeability, inflam-
mation and elasticity. We aimed to explore any changes in aortic stiffness as well
as in endothelial glycocalyx in patients with well controlled essential hypertension
under treatment.
Methods: We studied 48 patients with newly diagnosed and never treated es-
sential hypertension (mean age 48+10 years, 31 males). We performed carotid-
femoral artery pulse wave velocity (PWV) in order to evaluate aortic stiffness. In-
creased perfusion boundary region (PBR) of the sublingual arterial microvessels
(ranged from 5–25 micrometers) using Sideview Darkfield imaging (Microscan,
Glycocheck) was measured as a non-invasive accurate index of reduced endothe-
lial glycocalyx thickness. All patients started antihypertensive treatment and they
re-evaluated in a period 16+8 months later.
Results: Regarding total population, 30 patients (63%, group A) were well con-
trolled regarding their blood pressure (<140/90 mmHg), 11 patients (22%, group
B) were uncontrolled while 7 patients (15%, group C) stopped medication. We
found that in group A: a. 17 patients (57%) significantly reduced their PWV
(p<0.001) in a period of 14+8 months and their therapy was based in RAAS an-
tagonists (72%), b. 15 patients (50%) improved their endothelial glycocalyx (PBR
5–9 μm) (p=0.002) after 15+8 months based in RAAS antagonists (73%) and c.
in 11 patients (37%) both PWV (p<0.001) and endothelial glycocalyx (PBR 5–
9 μm) (p=0.006) were improved after 14+9 months based in RAAS antagonists
(73%).
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Conclusions: Cardiovascular risk reduction in hypertensives is based not only in
blood pressure decrease but also in target organ damage improvement. This is
the first study showing the parallel improvement of aortic stiffness and endothelial
dysfunction in well controlled hypertensives after at least one year antihyperten-
sive treatment based on RAAS antagonists. Further studies are needed to con-
firm our results and establish endothelial glycocalyx measurement as a valuable
tool in cardiovascular risk estimation.
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Non-muscle myosin heavy chain II A is a new target protein of
dysfunctional vascular endothelial cells induced by disturbed flow

K.H. Kwon1, J.H. Chung2, K.C. Kim3, H.B. Shim4, W.J. Kim5, D.H. Kang6,
S.W. Kang6, H.J. Jo7. 1Ewha University, School of Medicine, Department
of Internal Medicine, Cardiology division, Seoul, Korea, Republic of; 2Ewha
University, School of Medicine, Medical Research Institute, Seoul, Korea,
Republic of; 3Ewha University, School of Medicine, Department of Thoracic
surgery, Seoul, Korea, Republic of; 4Ewha University, Departments of Bioinspired
Science and Life Sciences, Seoul, Korea, Republic of; 5Pohang University of
Science and Technology, Department of Chemistry, Pohang, Korea, Republic
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Background: The regions of arterial tree exposed to disturbed blood flow with
low-oscillatory shear stress (OSS) are predominant atherogenic and endothelial
cells (EC) in these regions are dysfunctional. In this study, we identified novel tar-
get protein and its specific binding peptides that selectively home to dysfunctional
ECs induced by disturbed blood flow.
Method and results: We performed in vivo panning of phage display in mouse
model of carotid artery partial ligation to isolate peptides that binds selectively
to dysfunctional ECs induced by disturbed blood flow. After 3 rounds of in vivo
panning, six peptide sequences that are specific for endothelium in ligated left
carotid artery (LCA) were selected. Three of six candidates predominantly bound
to EC cultured under OSS condition. Two of them, CLIRRTSIC and CPRRSHPIC,
selectively bound to ECs of disturbed flow regions in vivo mouse model and even
in human arterial specimens. Fluorescent siRNA which was encapsulated with
CLIRRTSIC and CPRRSHPIC peptide conjugated polymer was selectively deliv-
ered into ECs cultured under OSS condition. Furthermore, intravenously injected
complexes which comprised with CLIRRTSIC conjugated polymer and siICAM1
selectively homed into ligated LCA and resulted in reduction of ICAM1 mRNA,
but not in non-ligated RCA. Mass spectrometry analysis revealed that CLIRRT-
SIC peptide mainly binds to non-muscle myosin heavy chain II A (NMHC IIA) in
OSS-cultured ECs. Moreover, NMHC IIA also reacts to shear stress and can be
changed its expression and localization.
Conclusions: Our study shows that CLIRRTSIC peptide homes to specifically
dysfunctional ECs under disturbed flow through binding to NMHC IIA as its target
protein. The CLIRRTSIC peptide and NMHC IIA may be useful tools for selective
drug delivery and molecular imaging of early atherosclerotic lesions.
Acknowledgement/Funding: Bio & Medical Technology Development Program
of the NRF (MEST) (No 2011-0019695)
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Activity of glutathione employing enzymes in aortic tissue from
marfan syndrome patients

M.E. Soto, I. Perez-Torres, V. Guarner-Lans, E. Nunez-Garrido, V. Herrera-
Alarcon, H.J. Martinez Hernandez, B. Hernandez Mejia, R. Barragan-Garcia,
E. Muruato-Ontiveros, A.M. Zuniga-Munoz. Instituto Nacional de Cardiologia
Ignacio Chavez, Immunology, Distrito Federal, Mexico

Background and introduction: Marfan syndrome (MFS) is associated with
progressive aortic dilatation due to acute endothelial dysfunction and oxidative
stress. It often leads to early acute dissection of the vessel and it can end up in
rupture of the aorta and sudden death.
Purpose: The aim of this study was to investigate if changes in the activity of
the GSH dependent enzymes due to oxidative stress could be involved in the
mechanisms that promote the formation and progression of the aortic aneurysms
in MFS.
Methods: We present a serie of 19 cases, 13 men and 4 women treated at our
institution and who met a surgical criteria for 117 either elective or emergency
surgery by Bentall and Bono’s method were included in a consecutive way as
soon as aortic root dilatation (>50mm) was demonstrated by computed tomogra-
phy angiography.
The activity of the glutathione employing enzymes was evaluated in aortic
aneurysm tissue obtained during chest surgery of MFS patients and compared
with control subjects. Lipid peroxidation index, total antioxidant capacity, concen-
tration of reduced and oxidized glutathione (GSH and GSSG respectively), ac-
tivity of glutathione peroxidase (GPx), glutathione-S transferase (GST) and glu-
tathione reductase (GSSG-Rx) was determined spectrophotometrically in aortic
homogenate. We performed for the analysis of continuous quantitative variables
of normal distribution, T student test was used. For nonparametric data Mann-
Whitney U test was employed. Differences were considered statistically significant
at p<0.05.The program Sigma Plot version 11, Jandel Corporation was used.

Results: Lipid peroxidation index and GSSG-Rx activity increased in MFS pa-
tients (p=0.02), while total antioxidant capacity, GSSG/GSH ratio, GPx and GST
activity decreased significantly (p<0.03) compared with control subjects.
Conclusion(s): This study show alterations in the activity of the enzymes related
to GSH which might participate in the structural and functional changes in the
thoracic aorta of MFS patients. These changes are associated with the decrease
of the total antioxidant capacity and the presence of lipid peroxidation
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Antagonism of protease-activated receptor 2 (PAR-2) rescues vascular
endothelial dysfunction in diabetic mice

R. Hashimoto1, M. Shimabukuro2, H.M. Salim1, T. Hara1, D. Fukuda2, S. Yagi1,
T. Soeki1, M. Sata1. 1Department of Cardiovascular Medicine, University of
Tokushima Graduate School of Health Biosciences, Tokushima, Japan; 2Dep
of Cardio-Diabetes Medicine, The University of Tokushima Graduate School of
Health Biosciences, Tokushima, Japan

Background: Protease activated receptors (PARs) are G protein-coupled recep-
tors that regulate endothelial nitric oxide synthase (eNOS) activity. Previously, we
reported that phosphorylation of eNOS at Ser1177 and Thr495, a crucial step
for production of nitric oxide, are attenuated in diabetic animals, suggesting that
attenuated eNOS activity may cause the endothelial dysfunction. In endothelial
cells, coagulation factor Xa and thrombin are known to synergistically activate
PAR-1 and PAR-2, but the roles of PARs in diabetic endothelial dysfunction are
unknown.
Purpose: First, to evaluate whether ablation of PAR2 can rescue endothelial dys-
function in diabetic mice; Second, to evaluate whether pharmacological PAR-2
inhibition with an oral factor Xa inhibitor rivaroxaban can rescue endothelial dys-
function in diabetic mice.
Methods: Study 1: C57/Bl6 mice or PAR-2 knockout mice were treated with
streptozotocin or vehicle and evaluated for vascular responses to phenyle-
phrine, acetylcholine and sodium nitroprusside in ex vivo aortic rings. Study 2:
Streptozotocin-induced diabetic mice were treated with normal chow containing
0.005% rivaroxaban or vehicle for 3 weeks and evaluated for vascular responses
as in Study 1. Phosphorylation of eNOS-Thr495 and -Ser1177 was determined
using Western blot analysis.
Results: Study 1: C57/Bl6 mice or PAR-2 knockout mice showed a compa-
rable blood glucose level after streptozotocin injection. C57/Bl6 mice showed
an enhanced response to phenylephrine and a reduced response to acetyl-
choline after streptozotocin injection (two-way ANOVA p<0.05). Meanwhile, PAR-
2 knockout mice did not show any difference in the vascular responses be-
tween streptozotocin- and vehicle-injected mice (p<0.05). Study 2: treatment of
streptozotocin-induced diabetic mice with rivaroxaban recovered vascular dilata-
tion response to acetylcholine (p<0.05), while responses to phenylephrine and
sodium nitroprusside were comparable. Phosphorylation of eNOS-Thr495 and
-Ser1177 in was improved by rivaroxaban toward to normal controls. In vitro ex-
periments using Human Umbilical Vein Endothelial Cells (HUVEC)demonstrated
that, methylglyoxal, an advanced glycation endproducts (AGE), mimic alternated
activities in eNOS-Thr495 and eNOS-Ser1177, but rivaroxaban inhibited these
AGE-induced alterations of eNOS phosphorylation.
Conclusions: These results suggest that antagonism of protease-activated re-
ceptor 2 rescues vascular endothelial dysfunction in streptozotocin-diabetic mice
via attenuation of eNOS activities, indicating that PAR-2 signals may involve in
diabetic vascular diseases.

P643 | BENCH
MiR-34a regulates DNA damage and repair on human umbilical vein
endothelial cell after exposure to tritiated water

L. Liu1, Q. Chen2, F.-M. Cui2, Y.-M. He1. 1First Affiliated Hospital of Soochow
University, Cardiology, Suzhou, China, People’s Republic of; 2Soochow
University, Radiation Medicine, Suzhou, China, People’s Republic of

Background: Vascular homeostasis is important to our health. Damages to vas-
cular endothelial cells lead to many arterial diseases. Radionuclides irradiation,
an important means of clinical treatment of malignancies, will produce β rays. But
whether and by which mechanisms these β rays injure vascular endothelium has
rarely been reported. Therefore, we set up a model by tritiated water (HTO) to
explore the mechanism of β-ray injury on vascular endothelium.
Methods: After HTO was added into HUVEC cell suspension within three consec-
utive days, Cell Counting Kit-8 was used to evaluate the cell proliferation capacity
and Trypan blue exclusion was used to measure the cell viability in each day. The
expression of miR-34a-5p was detected by QT-PCR within 24H in HTO group.
Comet assay and γH2AX Immunofluorescence staining were used to measure
DNA single-strand breaks or DNA double-strand breaks in HTO and control group
at 4 time points. MiR-34a-5p mimics, miR-34a-5p inhibitor and their controls were
transfected into HUVEC cells by using lipofectamine 2000. The 4 groups were
irradiated by HTO. The same methods were used to measure the cell prolifer-
ation capacity, cell viability, DNA single-strand breaks and DNA double-strand
breaks in those 4 groups at same condition as before. At last, we use RNA ex-
traction and reverse transcriptase polymerase chain reaction to measure the ex-
pression of C-myc and STAG-2 in 6 groups as mentioned above at four time
points.
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Results: In HTO group, the cell proliferation capacity and viability were signifi-
cantly lower within 3 days as compared with the control group. According to the
changing of miR-34a within 24H, we selected 0h, 0.5h, 2h and 4h to observe the
function of miR-34a. The DNA damage was higher in HTO group than in control
group at each time points. The DNA damage was higher in miR-34a-5p mim-
ics group than in miR-34a-5p inhibitor group, however the proliferation capacity
and viability were opposite between the both groups at each time point. The ex-
pression of C-myc and STAG-2 were lower in miR-34a-5p mimics group than in
miR-34a-5p inhibitor group at most time points.
Conclusion: In summary, miR-34a-5p down regulated the expression of C-myc
and STAG-2 gene to participate in the process of cell damage caused by β-rays.
The findings give us a new insight into the mechanisms of side effect of radionu-
clide therapy, by which radionuclides damage the vascular endothelial cells

P644 | BENCH
Fibrinogen genetic variability and coagulation process mediate
atherosclerosis manifestations and affect the extent of the disease

N. Papageorgiou, A. Briasoulis, G. Hatzis, A. Miliou, M. Kozanitou,
E. Androulakis, S. Papaioannou, G. Latsios, Z. Pallantza, D. Tousoulis.
Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Purpose: Evidence suggests that altered coagulation and fibrinogen genetic vari-
ability may contribute to atherogenesis. Therefore, we examined the combined
effects of the rs1800790, rs2070011 fibrinogen polymorphisms on coagulation
and endothelial function as well as the effect of coagulation on atherosclerotic
manifestations.
Methods: In the present study we enrolled 422 patients with stable angina (SA)
and 277 controls. The rs1800790 (G455A) and the rs2070011 (G58A) polymor-
phisms were detected by appropriate genotyping. Fibrinogen and D-Dimer levels,
as well as factors (f) V, X activity were measured by standard coagulometry tech-
niques. Flow-mediated dilation (FMD) was assessed by brachial ultrasound.
Results: We have shown that the 455AA homozygosity was associated with in-
creased fibrinogen levels in both groups (p=0.035 controls and p<0.001 SA).
In addition, homozygotes for the 58A allele had lower fibrinogen levels in con-
trols (p=0.038). Both the 58AA (p=0.027) and 455AA homozygotes (p=0.022)
had higher levels of D-Dimer in the SA group. The 455AA homozygotes had also
increased fV activity in the SA group (p=0.048). No effects were observed on fX
activity and FMD. Further analysis revealed that fibrinogen levels were strongly
associated with SA (1.005 [1.003–1.007], p<0.001) as well as the presence of
myocardial infarction (MI) (1.003 [1.001–1.005], p=0.001). Similarly, D-Dimer lev-
els were also strong predictors of CAD (1.001 [1.001–1.002], p<0.001), but not
of MI (1.000 [1.001–1.001], p=0.083). Surprisingly, when fV and fX activities were
examined for possible associations with clinical presentations, we found that fV
activity was associated with increased number of diseased vessels (1.016 [1.001–
1.030], p=0.037), while fX activity was strongly related to MI (0.985 [0.973–0.997],
p=0.013).
Conclusions: Our results demonstrate that the rs1800790 variant increases sig-
nificantly fibrinogen, D-Dimers levels and fV activity, contributing to atherogen-
esis. Moreover, fibrinogen and D-Dimers levels are strong predictors of SA and
MI. Interestingly, in our study we have shown for the first time that fV and fX are
associated with the number of diseased vessels and the risk of MI respectively.
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Annexin A5-pHrodo: a new molecular hybrid probe to evaluate in-vivo
efferocytosis

R. Stoehr1, J. Tupiec1, P. Leenders2, N. Deckers2, N. Marx1, L.J. Schurgers2,
C.P. Reutelingsperger2. 1RWTH University Hospital Aachen, Internal
Medicine I, Cardiology, Pulmonology & Vascular Medicine, Aachen, Germany;
2Cardiovascular Research Institute Maastricht (CARIM), Maastricht, Netherlands

Purpose: To evaluate the use of the pH sensitive colour probe pHrodo™ coupled
to annexin A5 as a novel hybrid imaging tool to measure efferocytosis in vivo.
Methods: Commercially available maleimide functionalized pHrodo-green was
labeled with annexin A5 (anxA5) in a molar ratio protein:dye 1:5. After incuba-
tion, unbound mal-pHrodo-green was removed by multiple dialysis and quality
control was performed through measurement of protein concentration and phos-
phatidylserine (PS)-binding characteristics evaluated using ellipsometry and flow
cytometry respectively. Labeling efficiency was determined via MALDI tof/tof and
spectrophotometric analysis.
To evaluate the ability of anxA5-pHrodo to function as an efferocytosis marker we
performed both in vitro and in vivo phagocytosis assays.
Results: First we demonstrated that anxA5-pHrodo only labels apoptotic cells
through its ability to bind to cell surface exposed PS, a phospholipid only exposed
by apoptotic cells. Thus, labeled apoptotic Jurkat cells showed pH dependent
increases in color emission (MFI pH 8= 381; pH 5= 706). In vitro phagocyto-
sis assays using anxA5-pHrodo labeled apoptotic Jurkat cells fed to PMA acti-
vated THP-1 cells or J774 showed robust color development in flow cytometric
analysis. Inhibition of phagocytosis with cytochalasin D reduced the fluorometric
signal. Resuspension of macrophages in a basic pH before FACS analysis did
not reduce signal intensity demonstrating solid internalization of anxA5-pHrodo
during phagocytosis. Pre-treatment of macrophages with bafilomycin, a specific

inhibitor of vacuolar type H+-ATPase, reduced signal development by prevention
of lysosomal pH reduction showing that colour development depends on fusion of
anxA5-pHrodo labeled particles with lysosomes.
Injection of anxA5-pHrodo labeled Jurkats into the peritoneal cavity of C57/Bl6J
mice showed good reproducibility of in vitro phagocytosis with strong fluoromet-
ric signals in the recovered population of macrophages. Labeling of Jurkats with
annexin-M1234-pHrodo, an anxA5-variant lacking functional PS binding sites and
therefore unable to bind to apoptotic cells, showed no signal development in either
test.
Conclusion: Monitoring of efferocytosis is a central requirement in atheroscle-
rosis research. AnxA5-pHrodo is the first probe, that allows specific labeling of
apoptotic cells and monitoring of the phagocytic response through pH dependent
colour development in-vitro as well as in-vivo.
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Annexin-A5 attenuates atherogenesis in ApoE−/− mice

R. Stoehr1, J. Tupiec1, J. Moellmann1, N. Deckers2, P. Leenders2, N. Marx1,
L.J. Schurgers2, C.P. Reutelingsperger2. 1RWTH University Hospital Aachen,
Internal Medicine I, Cardiology, Pulmonology & Vascular Medicine, Aachen,
Germany; 2Cardiovascular Research Institute Maastricht (CARIM), Maastricht,
Netherlands

Purpose: Annexin A5 (anxA5) is an anticoagulatory protein with high affinity to
binding surface exposed phosphatidylserine (PS). PS is ubiquitously present on
the interior of eukaryotic cell membranes making it inaccessible for interaction.
Upon induction of apoptosis PS is translocated to the outside of cells and as
such presents an “eat-me” signal for macrophage clearance of the apoptotic cell.
By binding to PS, anxA5 may shield PS from macrophage interaction and thus re-
duce macrophage invasion into the atherosclerotic plaque and reduce atheroscle-
rosis progression. We tested whether administering exogenous anxA5 would lead
to a reduction in the development of atherosclerosis through PS shielding in
ApoE−/− mice.
Methods: Ten week old ApoE−/− mice were fed a Western Type Diet (WD) for 6
weeks with concomitant three times weekly injections of recombinant anxA5 or its
inactive control lacking the PS binding domain (M1234) (n=10 per group). Histo-
logical analysis of the aortic root and arch was used to determine plaque develop-
ment and composition. Flow cytometry was performed to characterize circulating
immune cells.
Results: After 6 weeks of WD no difference in weight or fasting glycaemia was
observed between the 2 groups. FACS analysis showed no differences in circu-
lating B-Cells, T-cells and total monocytes between anxA5 and M1234 treated
mice. Furthermore, there was no difference between the 2 groups with respect
to the amount of circulating Ly6C high (pro-inflammatory) and Ly6C-low (anti-
inflammatory) circulating monocytes. Histological analyses revealed a reduction
in total lesion size in the aortic root (0.07±0.01 vs. 0.16±0.02 mm2 p<0.01,
n=8) as well as in the aortic arch (0.11±0.01 vs. 0.30±0.05 μm2 p<0.01, n=8)
in anxA5 treated mice. Interestingly we found no difference in plaque collagen
content (46.41±8.1 vs 46.06±6.6% p=0.97 n=8) or total macrophage infiltration
(20.49±4,3 vs 19.74±3.3% p=0.9 N=8).
Conclusion: Administration of exogenous recombinant anxA5 reduces plaque
development but not plaque composition in ApoE−/− mice possibly though shield-
ing of the pro-inflammatory PS exposition on apoptotic cells.

ENVIRONMENTAL AND INTRINSIC FACTORS
AFFECTING ENDOTHELIAL FUNCTION
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Circulating microparticles from patients with acute coronary syndrome
promote premature senescence in endothelial cells associated with
oxidative stress, down-regulation of eNOS and thrombogenicity

M. Abbas1, L. Jesel2, C. Auger1, N. Messas2, A.A. Constantinescu3,
A.J. Leon-Gonzalez1, P. Ohlmann2, F. Toti1, V.B. Schini-Kerth1, O. Morel2.
1University of Strasbourg, Faculty of Pharmacy, UMR CNRS 7213, Illkirch,
France; 2University Hospital of Strasbourg, Department of Cardiology,
Strasbourg, France; 3University of Strasbourg, Faculty of Medicine, EA 7293,
Strasbourg, France

Background: Circulating endothelial microparticles (MPs) are increased in pa-
tients with acute coronary syndrome (ACS). Besides being pertinent biomarkers,
MPs are also thought to contribute to the development of endothelial dysfunction
and vascular damage, and possibly also thrombotic responses since they bear
procoagulant phosphatidylserine and may harbor active tissue factor (TF), in par-
ticular in those from by monocytes and endothelial cells.
Purpose: This study examined the possibility that MPs from ACS patients pro-
mote premature endothelial senescence leading to endothelial dysfunction and
thrombogenicity and, if so, determined the underlying mechanism.
Methods: MPs were prepared from venous blood from patients with ACS (n=6)
and from healthy volunteers (n=6). MPs were applied to cultured porcine coro-
nary artery endothelial cells at first passage. The level of endothelial senescence
was assessed by flow cytometry using C12FDG, a specific probe for senescence-
associated beta-galactosidase (SA-β-gal) activity, the level of oxidative stress us-
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ing the redox-sensitive probe dihydroethidium, and the level of target protein ex-
pression by Western blot analysis.
Results: Incubation of endothelial cells with six preparations of circulating MPs
(10 nM PhtdSer eq.) collected from different ACS patients for 48 h was associated
with an increased level of SA-β-gal activity by about 2.5 to 5-fold. The stimulatory
effect of MPs from 3 out of 4 patients was associated with an increased level
of senescence markers p16 and p21 after a 48-h incubation period. Exposure
of endothelial cells to MPs promoted also about a 2 to 4-fold increase in the
level of DHE fluorescence (3 out of 5 patients), and of a 2 to 3-fold increase
of the expression of the NADPH oxidase subunit p22phox (3 out of 4 patients).
Moreover, MPs induced the down-regulation of endothelial NO synthase (eNOS,
by about 30 to 70%, 4 out of 4 patients), and the up-regulation of tissue factor
(about 2-fold, 4 out of 4 patients), and of members of the local angiotensin system
including angiotensin-converting enzyme and the AT1 receptor (about 2-fold, 4
out of 4 patients).
Conclusions: The present findings indicate that circulating MPs from ACS pro-
mote premature endothelial senescence leading to the down-regulation of eNOS
and the induction of thrombogenicity. They further suggest that NADPH oxidase-
derived oxidative stress most likely subsequent to the up-regulation of the local
angiotensin system may be involved.

P648 | BENCH
The effect of endothelin-1 and endothelin receptor blockade on the
release of endothelial microparticles in vitro and in vivo

C. Jung1, M. Franz2, M. Lichtenauer2, M. Fritzenwanger2, B. Goebel2,
A. Rafnsson1, H.R. Figulla2, J. Pernow1. 1Karolinska Institutet, Stockholm,
Sweden; 2Friedrich-Schiller-University, Jena, Germany

Objectives: Microparticles (MP) are small membrane vesicles, released from ac-
tivated, damaged and apoptotic cells. Endothelial MP (EMP) are characterized
by the expression of endothelial-specific surface antigens. Interestingly, besides
their role as reflectors of ongoing endothelial damage or activation, they also act
as active modulators of endothelial function, especially during processes of in-
flammation, coagulation and vascular dysfunction. Possibly, the proinflammatory
and vasoconstrictor endothelin-1 (ET-1) is a stimulator of EMP release. The aim
of the present study was to investigate the influence of ET-1 and pharmacological
ET-1 receptor blockade on the number of EMP in-vitro and in-vivo.
Methods: Human vascular endothelial cells were stimulated with ET-1 alone and
ET-1 in combination with a dual ET-A and ET-B endothelin receptor blocker for
24 hours. Results were compared to non-stimulated controls. Supernatants were
then collected, centrifuged and EMP count was analysed using flow cytometry.
In addition, EMP were quantified in plasma samples of 42 patients with type 2
diabetes and macrovascular- or microvascular complications at baseline and four
weeks after randomization to treatment with the dual endothelin receptor blocker
bosentan or placebo.
Results: In the in-vitro study, stimulation with ET-1 resulted in a significant
increase of CD31+/Annexin+ EMP (p<0.05) as well as CD31+/CD42b- EMP
(p<0.05). This effect was abolished by co-incubation with a dual ET-A and ET-
B endothelin receptor blocker. However, in the randomized trial, none of the EMP
populations changed significantly in response to treatment or placebo.
Conclusions: ET-1 stimulates release of EMP from endothelial cells by a
receptor-dependent mechanism. In the clinical setting, additional factors and con-
ditions, such as comorbidities, superimpose the mediation of ET-1 dependent
EMP release.

P649 | BENCH
Lack of the antioxidant enzyme Glutathione Peroxidase-1 (GPx1)
facilitates a pro-inflammatory and activated vascular endothelium:
implications for endothelial dysfunction and atherogenesis

A. Sharma1, N. Stefanovic1, D. Yuen1, O. Huet2, J. De Haan1. 1Baker IDI Heart
and Diabetes Institute, Melbourne, Australia; 2Hospital Cavale Blanche, Brest,
France

Background: Endothelial dysfunction (ED) and vascular inflammation are critical
early events in the pathogenesis of cardiovascular diseases (CVD), in particu-
lar atherosclerosis. Reactive oxygen species and inflammation are inextricably
linked and declining antioxidant defence is implicated in ED. We have previously
shown that Glutathione peroxidase-1 (GPx1) is a crucial antioxidant enzyme in
the protection against diabetes-associated atherosclerosis.
Purpose: In this study we aimed to investigate mechanisms by which lack
of GPx1 affects pro-inflammatory mediators in primary aortic endothelial cells
(PAECs) isolated from GPx1 knockout (KO) mice.
Methods: Wild-type and GPx1-deficient PAECs were isolated from 6-week old
mice and cultured. Pro-inflammatory TNF-α (20ng/ml) was added to cells for 15,
30 and 60 mins. Phosphorylation of MAPK proteins, ERK1/2, JNK and p38 and
the inhibitory subunit IκB of NF-κB as well as p-Akt were examined by Western
blot (WB). Cellular adhesion molecule VCAM-1 protein levels were assessed after
4h of TNF-α treatment. Additionally, the effect of 1h pre-treatment with the GPx1
mimetic ebselen on MAPK proteins and VCAM-1 was assessed. The DCFDA
assay for ROS measurements were also performed in PAECs. Aortas were iso-
lated from WT and GPx1KO mice and an ex-vivo dynamic flow assay performed
to investigate adhesion of leukocytes to TNF-α activated vascular endothelium

in real time. Aortas were also pre-treated with ebselen for 2hr prior to ex-vivo
analysis.
Results: Lack of GPx1 prolonged TNF-α induced phosphorylation of JNK, p38
and ERK, and degradation of IκB. Expression of VCAM-1 was significantly in-
creased in GPx1KO PAECs. Treatment with ebselen abrogated the prolongation
of MAPK signaling and lessened VCAM-1 levels. p-AKT was significantly lower in
GPx1KO PAECs. GPx1KO PAECs exhibited greater DCF fluorescence as com-
pared to WT PAECs. Dynamic flow assays showed significantly increased ad-
hesion of fluorescently labelled inflammatory cells to GPx1KO aortas. This effect
was significantly reduced by ebselen (P<0.001 vs TNF-α treated GPx1KO aorta).
Conclusions: Our results suggest that GPx1 plays a critical role in regulating
pro-inflammatory pathways, including MAPK and NF-κB, and down-stream me-
diators such as VCAM-1, in vascular endothelial cells. Lack of GPx1, via effects
on p-AKT also affects signalling to eNOS. We speculate based on these results
that declining antioxidant defences as seen in CVD, by failing to regulate these
pro-inflammatory pathways, facilitates an inflammatory and activated endothelium
leading to ED and atherogenesis.

P650 | BEDSIDE
Intermittent hypoxia, endothelial dysfunction and increased coronary
plaque burden in obstructive sleep apnea: A fortuitous association?

B. Shivalkar, J. Verabraecken, K. Wauters, R. Salgado, H. Heuten, D. Buys,
C. Vrinst. Antwerp University Hospital, Antwerp, Belgium

Introduction: Obstructive sleep apnoea (OSA) is rapidly becoming a significant
public health problem due to the growing obesity epidemic. More recently there
is increased awareness regarding the OSA associated high cardiovascular mor-
bidity and neurocognitive sequelae. However, the mechanisms underlying the in-
creased risk of cardiovascular disease (CVD) and events in OSA remain poorly
understood.
Purpose: To obtain better insight into the underlying pathophysiologic mecha-
nisms of association between obstructive sleep apnoea and increased cardiovas-
cular burden.
Methods: We prospectively recruited non smoking OSA patients (n=165, 20
females, age 49.6±9.6 years; BMI 29.6±4.5; Epworth Sleepiness score 10±4)
without other associated comorbidity after screening 25025 patients undergoing
polysomnography between 2007 - 2013 at our institution. The patients received a
2-D Doppler and Dipyridamol-stress myocardial contrast echocardiography, car-
diac CT-scan (for calcified and non-calcified plaque), Carotid artery intima media
thickness (IMT) measurement and Brachial artery vascular reactivity assessment
by flow mediated dilatation (FMD).
Results: Patients with an apnea-hypopnea index (AHI) of >15 (gr 1, n=133; AHI
45.8 {32.4 - 68.6}) were considered eligible for treatment with CPAP. Group 2
(n=32; AHI 8.5 {5.45 - 12.6}) were considered as controls. The BMI and waist
circumference did not differ significantly. The heart rate, interventricular sep-
tum thickness, IMT, inflammatory parameters, triglyceride levels and coronary
plaque burden were significantly higher in group 1 (p<0.05 for all). Further, the
FMD, the arterial oxyhaemoglobin saturation (SaO2%) nadir, mean SaO2%, HDL-
cholesterol levels, myocardial contractile and blood flow reserve were reduced in
group 1 (p<0.02 for all). Logistic regression (after adjustment for age and BMI)
showed that SaO2% nadir and abnormal FMD were the best predictors of coro-
nary plaque burden both calcified and non-calcified (p<0.04).
Conclusion: Newly diagnosed young OSA patients without associated comorbid-
ity or evidence of clinical CVD show significant and graded alterations in myocar-
dial structural, functional and perfusion parameters with worsening AHI. More pa-
tients with significant degree of OSA had coronary plaque, an abnormal endothe-
lial dependent and independent flow mediated dilatation, as well as abnormal
myocardial perfusion and contractile response to stress testing. A combination of
endothelial dysfunction and SaO2% nadir were the best predictors of total plaque
burden.

P651 | BENCH
Differences in the platelet proteome when comparing intracoronary
and peripheral arterial blood from ST-Elevation Myocardial Infarction
patients: clues on platelet activation in the acute event

P. Velez1, R. Ocaranza-Sanchez2, D. Lopez-Otero2, L. Grigorian-Shamagian2,
I. Rosa1, J.R. Gonzalez-Juanatey2, A. Garcia1. 1Universidade de Santiago
de Compostela, Santiago de Compostela, Spain; 2Complexo Hospitalario
Universitario de Santiago de Compostela, Santiago de Compostela, Spain

Platelets play a fundamental role in the atherothrombotic events that lead to
an acute myocardial infarction. We have previously studied the proteome of
platelets from venous blood from ST-segment elevation acute myocardial infarc-
tion (STEMI) patients in comparison with stable coronary artery disease controls
and identified primary pathways responsible for unwanted platelet activation in
the acute event (Parguiña AF et al. ATVB 2011;31:2957–64).
In the present study we compared the proteome of intracoronary and peripheral
arterial platelets from STEMI patients in the search for potential platelet biomark-
ers and/or drug targets related to the acute event and, more precisely to what is
happening at the culprit site.
Sixteen STEMI patients were recruited and blood collected from the occluded
coronary artery, at the culprit site, in the moment of reperfusion. Additionally sys-
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temic blood obtained from the radial artery of the same 16 patients was used
as control. Platelet proteome was isolated following a standardized procedure
and pools of each condition were done (intracoronary and peripheral). Proteome
analysis was based on high-resolution two-dimensional differential in-gel elec-
trophoresis (2D-DIGE) and mass spectrometry. Validations were by western blot-
ting.
In total 5 technical replicates were run. Following differential image analysis, 16
differentially regulated protein features were identified (fold change ≥1.2 and
p<0.05), corresponding to 19 ORFs. Among the proteins up-regulated in intra-
coronary platelets, we highlight Integrin alpha-IIb (ITA2B), which together with the
beta3 subunit is the primary responsible for platelet aggregation. We also found
Src kinase-associated phosphoprotein 2 (SKAP2), a Src kinase which plays an
essential role in the Src signaling; and Thrombospondin-1 (TSP1), an adhesive
glycoprotein that mediates cell-to-cell and cell-to-matrix interactions, and sup-
ports roles of platelets in thrombus formation. We show some of the variations
are due to post-translational modifications.
The present study constitutes the first analyzing in detail the proteome of ar-
terial intracoronary platelets from STEMI patients. We show variations in the
platelet proteome when comparing intracoronary and peripheral platelets. This
study complements our previous one on venous platelets and provides further
clues on the pathophysiological role platelets play in STEMI.

P652 | BENCH
The effect of fresh versus old blood transfusion on endothelial
function

Y. Parviz, C. Hsia, N. Abu-Romeh, M. Alemayehu, S. Wall, I. Chin-Yee, S. Lavi.
London Health Sciences Centre, London, Canada

Background: Red Blood Cell (RBC) products are stored with nutrient additive so-
lutions for up to 42 days at 4 C. Prolonged storage of blood results in an RBC stor-
age lesion which may have negative impact on endothelial nitric oxide bioavail-
ability.
Purpose: We tested the hypothesis that transfused fresh packed red blood cells
(pRBCs) will have a more favourable effect on endothelial function as compared
to older standard issue pRBCs.
Methods: Patients requiring chronic RBC transfusions were enrolled in blinded
randomised crossover design study to receive fresh (less than 7 days storage) or
standard issue (up to 42 days storage) blood on two separate visits. Endothelial
function assessed by Reactive Hyperaemia - Peripheral Arterial Tonometry (Rh-
PAT) was measured at baseline and following RBC transfusion. For each individ-
ual subject, the difference between endothelial function pre and post transfusion
(Rh-PAT) was assessed in relation to blood storage time.
Results: Twenty one patients of which 52% were females, with median age of
74 years (range 23–94 years), were enrolled. Mean age of fresh RBCs was 5.5
days (SD 1.04 and range 3–7) and of older blood 24.5 days (SD 7.9 and range 8–
39). The haemoglobin pre-transfusion was 83.09±2.46 g/L and post transfusion
98.86±2.64 g/L. An average of 2 units of RBCs were transfused. Endothelial func-
tion decreased post transfusion of older RBCs in 65%, but only in 50% post trans-
fusion of fresh blood. Older blood transfusion was associated with more decrease
in Rh-PAT index (−0.22±0.63) compared to fresh RBCs (+0.03±0.49). (Figure 1)

Conclusions: Transfusion of older stored RBC blood product has a negative im-
pact on endothelial function.

P653 | BENCH
Chronic air pollution exposure on atherosclerosis: CD36-dependent
7-ketocholesterol accumulation in macrophages

Q. Sun1, X. Rao1, J. Zhong1, A. Maiseyeu2, B. Gopalakrishnan1, F. Villamena1,
L.C. Chen3, J.R. Harkema4, S. Rajagopalan2. 1The Ohio State University,
Columbus, United States of America; 2University of Maryland, Baltimore, United
States of America; 3New York University School of Medicine, New York, United
States of America; 4Michigan State University, East Lansing, United States of
America

Background: Air pollution exposure has been shown to potentiate plaque pro-
gression in humans and animals. Our previous studies have suggested a role for
oxidized lipids in mediating adverse vascular effect of air-pollution. However, the
types of oxidized lipids formed in response to air pollutants and how this occurs
and their relevance to atherosclerosis is not fully understood.
Purpose: To investigate the mechanisms by which particulate matter<2.5μm
(PM2.5) induces progression of atherosclerosis.

Methods and results: Atherosclerosis-prone ApoE−/− or LDLR−/− mice were
exposed to filtered air or concentrated ambient PM2.5 using a versatile aerosol
concentrator enrichment system for 6 months. PM2.5 increased 7-ketocholesterol
(7-KCh), an oxidatively modified form of cholesterol, in plasma IDL/LDL frac-
tion and in aortic plaque concomitant with progression of atherosclerosis and
increased CD36 expression in plaque-macrophages from PM2.5-exposed mice.
Macrophages isolated from PM2.5-exposed mice displayed increased uptake of
oxidized lipids without alterations in their efflux capacity. Consistent with these
finding, CD36-positive macrophages displayed a heightened capacity for oxidized
lipid uptake. Deficiency of CD36 on hematopoietic cells diminished the effect of
air pollution on 7-KCh accumulation, foam cell formation, and atherosclerosis.
Conclusions: Our results suggest a potential role for CD36-mediated abnormal
accumulations of oxidized lipids such as 7-KCh in air pollution induced atheroscle-
rosis progression.

P654 | BEDSIDE
Early effects of varenicline aided smoking cessation on endothelial
glycocalyx and arterial wall properties

I. Ikonomidis1, K. Kourea2, G. Pavlidis2, M. Marinou2, E. Tsougos2,
I. Papadakis2, H. Triantafyllidi2, L. Oikonomidou2, K. Tympas2, J. Lekakis2.
1University of Athens, Athens, Greece; 2University of Athens Medical School,
Attikon Hospital, 2nd Department of Cardiology, Athens, Greece

The integrity of endothelial glucocalyx plays a vital role in vascular permeability
and inlammation. Smoking cessation is related with improved vascular function.
This study investigated the effects medically-aided smoking cessation on gluco-
calyx thickness and arterial elasticity.
Methods: We examined 119 smokers (58% males,age:51±10y) without cardio-
vascular disease treated with transdermal nicotine patches (55%) and/or vareni-
cline (45%) before, at 4 and 12 weeks after treatment during validated smoking
cessation program. We measured a) exhaled carbon monoxide (CO, ppm), self-
reported number of cigarretes/day b) carotid-femoral pulse wave velocity (PWVc
m/sec), central systolic blood pressure (cSBP -mmHg),augmentation index (AI%),
reflection time (RT-ms) and diastolic reflection area (DRA) of the aortic pulse
wave, an index of coronary perfusion and c)perfused boundary region (PBR)of
the sublingual arterial microvessels (ranged from 5–25 microns) using Sideview
Darkfield imaging.Increased PBR is considered an accurate index of reduced en-
dothelial glucocalyx thickness because of a deeper RBC penetration in the gluco-
calyx. Twenty non-smokers served as controls
Results: At baseline smokers had higher PBR (2.05±0.17 vs. 1.89±0.14), PWVc
(10±2 vs. 8.5±2), AI (33±18 vs. 15±10) and cSBP (133±18 vs. 115±10) than
non-smokers, as well as lower DRA (44±18 vs. 55±10) and RT (111±25 vs.
135±15) (p<0.05),.At 12 weeks of follow-up there was a reduction of CO, number
of smoked cigarettes (34±18 vs. 8±13 and 31±8 vs. 6±9,) and a parallel reduc-
tion of PBR (2.05±0.17 vs. 1.93±0.24), PWV (10±2 vs. 8.5±2) cSBP (133±18 vs.
125±10), AI (33±18 vs. 25±1) and increase in DRA (44±18 vs. 49±10) and RT
(111±25 vs. 125±15) (p<0.05).However, the differences (%) in on CO, number
of smoked cigarettes and vascular markers were more evident in the varenicline
compared to the nicotine group after 4 weeks of f/u (the perecent reduction of CO
in varenicline vs nicotine: 70% vs. 60%, no cigarettes: 94% vs 82%, PWV: 10% vs.
−9%, AI 10% vs 0%, PBR 12% vs −1%, p for interaction of type of treatment<0.05
by ANOVA). At 12 weeks a decreasing CO was related with improved PBR, PWV
and AI (r=0.88,r=0.53,r=0.47,p<0.05) while an improved PBR was related with
reduced AI (r=0.47,p0.05)
Conclusion: Endothelial glycocalyx thickness and arterial elasticity is impaired
in smokers compared to non-smokers. Medically-aided smoking reduction con-
tributes to restoration of glycocalyx thickness and abnormal arterial wall proper-
ties though this effect is evident earlier for varenicline.

P655 | BEDSIDE
Rivaroxaban reduces circulating levels of osteopontin accompanied
by improvement in vascular endothelial function in atrial fibrillation
patients

S. Namba1, M. Yamaoka-Tojo2, T. Hashikata2, L. Kitasato2, T. Hashimoto1,
R. Kameda1, T. Shimohama1, T. Tojo1, J. Ako1. 1Kitasato University Hospital,
Department of Cardiovascular Medicine, Kitasato University School of Medicine,
Sagamihara, Japan; 2Kitasato University Graduate School of Medical Sciences,
Sagamihara, Japan

Purpose: Osteopontin (OPN), a protein of bone matrix tissue, is associated with
the remodeling of the bone metabolism, also is reported as a marker of vascular
inflammation. Recently, OPN was found to reflect the severity of coronary artery
disease. This study aimed to evaluate the effect of rivaroxaban on circulating
levels of OPN and vascular endothelial function measured by RH-PAT (reactive
hyperemia-peripheral arterial tonometry) index in patients with atrial fibrillation
(AF).
Methods: We studied 42 consecutive patients (age 68±6 y; 6 female) with per-
sistent or chronic AF, who were treated with rivaroxaban (10–15 mg/day). Among
them, 24 patients were already treated with warfarin at least for 12 months
(WF group) and 18 patients without warfarin (non-WF group). Exclusion crite-
ria were the CHADS2 scores >4, age >80 years old, and HbA1c >8.0%. We
measured circulating levels of OPN, bone alkaline phosphatase (BAP; bone for-
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mation marker), under carboxylated osteocalcin (ucOC; bone resorption marker),
and RH-PAT index before and six months after the revaroxaban treatment.
Results: In all patients, the circulating level of BAP was significantly increased
after six months (12.1±4.4 to 13.3±4.6 U/L; P<0.001). In WF group, circulating
levels of OPN and ucOC were significantly decreased after 6-month rivaroxaban
treatment (268.3±46.8 to 253.4±47.1 ng/mL; P<0.001, 9.5±5.0 to 2.7±1.3 ng/mL;
P<0.001). In addition, there was significant correlation between % decrease of
circulating OPN and % increase of RH-PAT index (P<0.05).
Conclusion: In AF patients prior treated with WF for more than 1 year, the
switch to rivaroxaban treatment from WF increased circulating levels of BAP
and reduced OPN and ucOC. In addition, the treatment may improve not only
atherosclerosis but also osteoporosis improving the balance of bone metabolism
and endothelial function.

P656 | BEDSIDE
Effects of dabigatran etexilate on endothelial dysfunction and vascular
oxidative stress in a mouse model of arterial hypertension

M. Knorr1, M. Oelze2, D. Minwegen2, S. Karbach2, S. Kossmann2, A. Daiber2,
T. Muenzel2. 1Johannes Gutenberg University Mainz (University Hospital of
Mainz), Mainz, Germany; 2University Medical Center, Department of Medicine 2,
Mainz, Germany

Background: Thrombin has been shown to negatively affect vascular function
by increasing vascular NADPH oxidase activity and oxidative stress. We there-
fore hypothesize, that the direct thrombin inhibitor dabigatran etexilate may be
beneficial in angiotensin II (ATII) induced vascular dysfunction
Methods and results: A total number of 60 male C57BL/6 mice (8–10 weeks
old, 25g) were divided into 4 treatment groups: ATII treatment for 14 days s.c.
via osmotic minipump (0.5mg/kg/d/14d); cotreatment with dabigatran etexilate at
an established antithrombotic dose (10mg/g chow) or cotreatment with placebo
(14d). Serum levels of dabigatran that were unaltered by ATII-infusion were anal-
ysed by mass spectrometry to control for drug uptake; no overt and/or major
bleeding was observed. Telemetry recordings revealed that dabigatran did not al-
ter ATII induced increase of systolic blood pressure. Dabigatran attenuated ATII-
induced vascular endothelial and smooth muscle dysfunction (vascular relaxation
studies) and vascular superoxide formation in aortic cryosections (assessed by
dihydroethidium staining). mRNA and protein expression analysis showed, that
dabigatran differentially affected the expression of proinflammatory genes in ATII-
induced vascular dysfunction. Dabigatran attenuated the ATII-induced increase
of p47phox as well as eNOS mRNA. At protein levels, ATII-induced expression
of Nox2 (the phagocytic NADPH oxidase) as well as eNOS was attenuated by
dabigatran. In contrast, VCAM-1 expression, which was increased by ATII, was
unaltered by dabigatran treatment. Phosphorylation of VASP at serine 239, a sur-
rogate parameter of the NO bioactivity pathway was not significantly changed
neither by ATII nor by dabigatran, but the ATII treated placebo mice had a signif-
icant increase in HO-1 and DHFR expression, while the expression of HO-1 was
increased by dabigatran alone.
Conclusion: Treatment with dabigatran at a clinically relevant dosing regimen at-
tenuated ATII-induced vascular endothelial and smooth muscle dysfunction and
vascular superoxide formation via differential effects on expression of proinflam-
matory genes and independent of blood pressure increase.

IMMUNE RESPONSES AND THE VASCULATURE
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Correlation between endothelial function, cardiac and respiratory
function parameters in patients with cystic fibrosis

M.M. Ciccone1, P. Scicchitano1, F. Cortese1, G. Ricci1, S. Carbonara1, A. Zito1,
R. Carbonara1, L. Mappa2, L. Cavallo2, M. Gesualdo2. 1University of Bari,
Department of Cardiology, Bari, Italy; 2University of Bari, Bari, Italy

Objective: Evidence demonstrates an increased incidence of atherosclerosis
and cardiovascular events in patients with chronic systemic inflammatory dis-
eases, and among them some respiratory problems (chronic obstructive pul-
monary disease, obstructive sleep apnea syndrome). The aim of our study was
to evaluate the cardiovascular risk profile in patients with cystic fibrosis (CF) by
measuring markers of subclinical atherosclerosis and echocardiographic param-
eters.
Materials and methods: We enrolled 30 patients with CF (mean age 31±13
years); they underwent spirometry (FEV1, FVC and MEF 25–75), noninvasive
evaluation of early markers of vascular damage (flow-mediated vasodilation
[FMD] artery brachial and carotid intima-media thickness [cIMT]) and transtho-
racic echocardiogram (morphological, functional, tissue Doppler imaging, pul-
monary artery systolic pressure [PAPs]).
Results: The years of the disease from the time of diagnosis were statistically
correlated with both the decay of lung function parameters (MEF 25–75: r=−0.39,
p=0.033) and alteration of some parameters of ventricular function (right ventricu-
lar Tei index: r=0.37, p=0.042; right ventricle E/A: r=−0.53, p=0.002; left ventricle
E/A: r=−0.61, p=0.0001). Left E/e’ was correlated with FVC % (r=−0.39; p=0.032);
and right e’ with FEV1 (r=0:48; p=0.007), with FVC (r=0:44; p=0.014) and with
MEF 25–75 (r=0.39; p=0.033); Right E/e’ with FEV1 (r=−0.48; p=0.007), with FVC
(r=−0.45; p=0.013) and with MEF 25–75 (r=−0.38; p=0.038). However, no correla-

tion was found between spirometric parameters, early markers of atherosclerosis
and cIMT FMD. The PAPs estimated was inversely correlated with FMD (r=−0.46;
p=0.009).
Conclusions: Despite the small sample, this study shows that individuals with
CF have a diastolic biventricular dysfunction related to the deterioration of respi-
ratory function. Furthermore, the increase in pulmonary artery pressure results
in endothelial dysfunction which contribute to increase the cardiovascular risk of
these patients.

P658 | BEDSIDE
Impact of periodontitis on endothelial function in patients with type 2
diabetes from different ethnic groups

D.J. Bhowruth1, T. Khan1, N. Gkranias2, M. Orlandi2, J. Suvan2, A. Hingorani1,
S. Hurel3, N. Donos2, J. Deanfield1, F. D’Aiuto2. 1University College London,
Institute of Cardiovascular Sciences, London, United Kingdom; 2University
College London, Eastman Dental Institute, London, United Kingdom; 3University
College London Hospitals, Department of Endocrinology, London, United
Kingdom

Background and aim: Inflammation plays a key role in atherogenesis and car-
diovascular risk. Periodontitis (PD) has been shown to promote chronic local and
systemic inflammation and subsequent vascular disease. We sought to examine
the hypothesis that differences in severity of PD may account for the observed
differences in vascular function among different ethnic groups.
Methods: We examined 285 patients (aged of 56±10 years) with type 2 diabetes
with moderate to severe PD. Of these 36% were Caucasian, 40% Asian and 24%
African. We assessed systolic blood pressure, body mass index, and periodontal
status assessed as the percentage of sites with a probing pocket depth greater
than 5mm. Endothelial function was assessed by flow-mediated dilatation (FMD)
of the brachial artery using ultrasound.
Results: Asian and Caucasian patients had similar levels of PD (p=0.18) and
FMD (p=0.65). However African subjects had more severe PD (0.33 (95% CI
0.07 to 0.6), p=0.014) and also worse FMD (−0.3 (−0.51 to −0.1), p=0.005)
when compared to Asian and Caucasian patients. Overall we confirmed a sta-
tistically significant relationship between burden of PD and FMD (beta −0.08
(−0.14 to −0.001), p=0.043). This association persisted after adjustment for dia-
betes control (HbA1c), body mass index, systolic blood pressure, smoking status
and plasma CRP levels. Importantly there was no interaction by ethnicity (p for
interaction= 0.73).
Conclusion: Among patients with type 2 diabetes, those of African descent had
more severe PD and worse endothelial function compared to Asians and Cau-
casians. Furthermore, PD and FMD were closely linked and this relationship was
similar across all ethnicities. This indicates that the higher risk of vascular dys-
function observed in different ethnicities may in part be due to a differing preva-
lence of periodontitis and may be potentially amenable to intervention.

P659 | BENCH
The effects of low dose interleukin-37 on arterial calcification in an
animal model

M. Chai, Y.J. Zhou, Q.W. Ji, Y.Y. Liu, Y.X. Zhao, D.M. Shi. Beijing Anzhen
Hospital, Department of Cardiology, Beijing, China, People’s Republic of

Background: Arterial calcification is caused by mineral deposition in the vascular
system that can occur in atherosclerosis. It has been indicated that arterial calci-
fication is an actively regulated process and is closely related with chronic inflam-
mation. Interleukin (IL)-37 is a newly discovered member of the IL-1 family, and is
considered as an anti-inflammatory cytokine and plays a protective role in inflam-
matory disease in animal models. IL-37 has been recently detected in the foam-
like cells of human atherosclerotic coronary and carotid plaque. These highly
suggest that IL-37 may be involved in the development of atherosclerotic disease.
Purpose: As atherosclerotic disease is closely related to arterial calcification
which can be readily quantified, we here investigate if IL-37 has a role in the
progression of arterial calcification.
Methods: The apoE-deficient diabetic mice were used to examine the effects of
different doses of IL-37 on the progression of arterial calcification. The animals
in the experimental groups received weekly intraperitoneal injections of recombi-
nant human IL-37 at 2 and 0.2 μg/wk. Sixteen weeks after the injection, blood was
collected for examination of serum concentrations of blood glucose, lipid levels,
plasma TNF-α and plasma osteoprotegerin (OPG). The aortic root was separated
from the aorta and serial cross-sections beginning at the aortic valves were used
for detection of calcification area by Von Kossa and Alizarin Red staining. Mea-
surement of the calcified area was expressed as percentage of the total lesion
size.
Results: Compared with the controls, IL-37-treated animals had significantly less
calcification areas detected by both von Kossa (0.29±0.30% vs 1.56±0.35%;
P<0.001) and Alizarin Red staining (0.21±0.22% vs 1.42±0.42%; P<0.001) at
the dose of 2 μg/wk, which is the widely used dose for studies of IL-37 effects
on many different diseases. Importantly, at the reduced dose of 0.2 μg/wk we
observed very similar protective effect compared with the conventional dose on
arterial calcification. Significant changes in other regulatory factors of vascular
calcification (e.g. ALP, BMP-2, and OPG) were similarly observed in the IL-37-
treated groups.
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Conclusion: IL-37 treatment can attenuate arterial calcification and this may pro-
vide a new clue for prevention and treatment of calcification disease. Our study
demonstrated for the first time that the attenuation effect of IL-37 can be achieved
at a much reduced dose than normally used, leading to reduced cost of the po-
tential treatment of calcification and minimized side effect that may occur.

P660 | BENCH
Fibrinogen genetic variability accelerates atherogenesis by altering
the inflammatory process and coagulation in patients with diabetes
mellitus type 2 and hypertension

N. Papageorgiou, A. Briasoulis, G. Hatzis, M. Kozanitou, A. Miliou,
E. Androulakis, S. Tsalamandris, G. Siasos, Z. Pallantza, D. Tousoulis.
Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Purpose: Hypertension (HTN) and diabetes mellitus (DM) are significant risk fac-
tors for atherosclerosis and characterised by altered coagulation and inflamma-
tory process. In the present study we aimed to investigate the role of fibrinogen
genetic variants (rs180070 and rs2070011) on coagulation and inflammation in
patients with combined DM and HTN
Methods: 744 subjects (HTN and DM) were enrolled in our study. Fibrinogen
polymorphisms were determined by polymerase chain reaction-restriction frag-
ment length polymorphism (PCR-RFLP) technique. Fibrinogen, interleukin-6 (IL-
6), high sensitivity C-reactive protein (hsCRP) CD40L, D-dimers and factors V, X
activity were measured with appropriate laboratory methods.
Results: In HTN patients, hsCRP levels were higher in the group of patients with
higher fibrinogen levels compared to patients with lower and intermediate fibrino-
gen levels [0.28 (0.12–0.42) vs 0.17 (0.04–0.38) vs 0.18 (0.09–0.39), p=0.032)].
In addition, we found a significant effect of the rs180070 polymophism on IL-
6 levels among HTN and DM. In HTN, IL-6 levels were higher in AA homozy-
gotes of the rs180070 compared to all other genotypes (AG or GG) (4.96±0.69 vs
3.7±0.2, p=0.046). Similarly, DM patients homozygotes for the A allele (rs180070)
had higher IL-6 levels (6.72±0.99 vs 4.01±0.35, p=0.016). In multivariable anal-
ysis, the only independent predictor of IL-6 levels in DM was the AA genotype
[β(SE): 0.216 (1.76), P=0.047]. In hypertensives, AA (rs180070) homozygosity
was the only adjusted independent predictor of IL-6 levels [β(SE): 0.151 (0.642),
P=0.032]. Subgroup analysis of HTN and DM patients did not reveal any differ-
ences of CD40L levels in the presence of AA genotype (rs180070) (p=0.919 for
DM and p=0.144 for HTN). We did not observe any significant change in IL-6 or
CD40L levels with the presence of the AA genotype of the rs2070011 among the
studied subgroups. Finally, we found that the AA homozygosity (rs180070) was
associated with increases D-dimer levels in both DM and HTN (DM: 741.6±109,4
vs 487.3±35.6, p=0.028, HTN 623.3±79.6 vs 388.6±23.5, p=0.048).
Conclusions: The AA homozygosity (rs180070) was associated with higher IL-6
levels and CD40L concentrations. We also showe for the first time, to our knowl-
edge, that the AA homozygosity (rs180070) is associated with increased D-dimer
levels. Our results of this study showed that higher levels of fibrinogen were as-
sociated with elevated D-dimer levels. Homozygotic status for the rs180070 poly-
morphism was also related to higher D-dimer levels both in HTN and DM pa-
tients.
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Toll-like receptor 9 in acute and chronic vascular injury

A.O. Krogmann, E. Luesebrink, C. Lahrmann, S. Zimmer, G. Nickenig. University
Hospital Bonn, Medical clinic II, Department of cardiology, Bonn, Germany

Background: Atherosclerosis is a chronic inflammatory disease characterized by
dysfunction, apoptosis and necrosis of vascular cells. Local cellular damage leads
to the release of nucleic acids, which can be detected by endosomal or intracel-
lular pattern recognition receptors (PRR) of the innate immune system. Toll-like
receptor 9 (TLR9), is a PRRs specialized in detecting specific CpG oligodeoxynu-
cleotides (CpG ODN). We hypothesized that specific activation of TLR9 affects
vascular biology in acute and chronic vascular injury mouse model.
Methods and results: 12-week-old C57BL/6J wild-type mice (n=13) were
subjected to an electric denudation of the left common carotid artery. Reen-
dothelialization was quantified 5 days after surgery. 30nM of the specific TLR9-
agonist ODN1826 or vehicle was injected intravenously every 48 hours start-
ing two days prior to the carotid injury. Stimulation of TLR9 impaired reen-
dothelialization in acute vascular injury of the common carotid artery by 69%
(49.96±5.11% vs 29.58±2.02%, p<0.01). The number of circulating endothelial
microparticles (EMP) and Sca-1/Flk-1 positive cells were significantly increased
in TLR9-stimulated mice, and furthermore mediated a systemic inflammatory re-
sponse by induction of IL-6, and Rantes (all: p<0.05). For chronic vascular injury,
10 week old Apolipoprotein E-deficient (ApoE−/−) C57BL/6J mice (n=9) received
a high-fat, cholesterol-rich diet for a total of 7 weeks and were injected subcu-
tanously every other day with 18nM of ODN1826. TLR9-stimulated ApoE−/− mice
developed 33% larger atherosclerotic plaques in chronic vascular injury than con-
trols (49.55±2.15 vs 37.27±2.24, p<0.01). Immunohistochemical staining for ad-
hesion molecules in aortic plaque showed significant induced ICAM-1 and VCAM-
1 positive areas compared to vehicles. The production of reactive oxygen species
(ROS) in the thoracic aorta, the number of EMPs and Sca-1/Flk-1 positive cells
were elevated in TLR9-stimulated mice (p<0.05).

Conclusion: Systemic stimulation of the pattern recognition receptor TLR9 led
to impaired reendothelialization in acute vascular injury, increased atheroscle-
rotic plaque development in chronic vascular injury, and elevated circulation of
EMP, Sca-1/Flk-1 positive cells and augmented generation of IL-6 and Rantes.
Toll like receptor 9 may therefore play a role in vascular biology following acute
and chronic vessel injury by affecting immunoregulatory mechanisms.
Acknowledgement/Funding: This work was funded by the Else-Kröner-
Fresenius-Stiftung and the medical faculty of the Rheinische Friedrich-Wilhelms
University of Bonn.
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EphrinB2/EphA4- mediated adhesion of monocytes to endothelial cells

G. Ende1, D.M. Poitz1, B. Stuetz1, A. Augstein1, J. Friedrichs2, C. Werner2,
R.H. Strasser1, S. Jellinghaus1. 1Technische Universität Dresden, Department
of Medicine and Cardiology, Heart Center Dresden, University Hospital Dresden,
Dresden, Germany; 2Leibniz Institute of Polymer Research, Institute for
Biofunctional Polymer Materials, Dresden, Germany

The Eph receptor tyrosine kinase receptors and their ephrin ligands are known
to be involved in a variety of processes like tumor biology and inflammation. The
impact of Eph-receptors and ephrin-ligands in the pathophysiology of atheroscle-
rosis, as a vascular proliferative and inflammatory disease, is still not fully un-
derstood. The aim of the present study was to investigate the potential role of
Eph/ephrinB2 interactions in the pathophysiology of atherosclerotic plaque devel-
opment, especially during monocyte adhesion to endothelium.
Human atherosclerotic plaques samples were stained for the expression of differ-
ent members of the Eph/ephrin-system. Beside others, it could be shown that the
ligand ephrinB2 is expressed in smooth muscle cells and macrophages. Stimula-
tion of human umbilical vein endothelial cells (HUVEC) with the ligand ephrinB2
for 30 minutes, leads to an increased adhesion of THP-1 cells to endothelial cells.
The extent of this effect was comparable to the TNF-a induced monocyte adhe-
sion to endothelial cells. This proadhesive effect of ephrinB2 could be verified
in human arterial endothelial cells. In contrast to other ephrins, ephrinB2 is able
to activate A- and B-type Eph-receptors likewise. Using siRNA-mediated silenc-
ing of EphA4, it could be shown that the ephrinB2-mediated increase in mono-
cyte adhesion is dependent on EphA4. Next, we investigated the involved sig-
naling pathways. Beside others, the Rho-signaling pathway was identified to be
involved in the process of increased adhesion. Furthermore, this ephrinB2/EphA4
induced process does not require active transcription as shown by ActinomycinD-
treatment. Further experiments revealed that Rho-induced activation leads to in-
creased formation of stress fibers, which was crucial for the proadhesive effect.
In summary, the present data demonstrate that ephrinB2 induced EphA4 forward
signaling in endothelial cells promotes monocyte adhesion via an activation of
RhoA and a subsequent stress-fiber formation. Together with previous results
this study confirms the hypothesis that complex EphA4/ephrin interactions must
be involved in atherosclerotic plaque development.
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Impact of Myeloperoxidase on atherogenesis and neointima formation
in mice

V. Tiyerili, B. Camara, U. Becher, J. Schrickel, G. Nickenig, R. Andrie. University
of Bonn, Department of Cardiology, Bonn, Germany

Myeloperoxidase (MPO), expressed in neutrophils and monocytes, is an enzyme
linked to both inflammation and oxidative stress. MPO is an independent prognos-
tic marker in healthy individuals as well as in patients with stable coronary artery
disease and acute coronary syndromes. Aim of the present study was to analyze
the role of myeloperoxidase in experimental atherogenesis and neointima for-
mation after vascular injury. 6–8 weeks old apolipoprotein E-deficient (ApoE−/−)
mice were fed a high-cholesterol diet for 8 weeks and were concomitantly treated
with 4-ABAH (specific MPO-inhibitor) by intraperitoneally administration of two
different doses or vehicle. ApoE−/− mice displayed endothelial dysfunction, as in-
dicated by an impaired endothelium-dependent vasodilation (organ chamber ex-
periments), and atherosclerotic lesion formation in the aortic root (oil red O stain-
ing). 4-ABAH treatment at lower dosage did not affected oxidative stress (L-012),
endothelial function and atherosclerotic plaque development, whereas 4-ABAH in
higher dosage significantly decreased aortic release of reactive oxygen species
(ROS), exerts anti-inflammatory effects, improved endothelium-dependent va-
sodilation and reduced significantly atherosclerotic plaque development in the
aortic root. To assess the role of circulating intracellular MPO, irradiated ApoE−/−-
mice were repopulated with bone marrow-derived cells from MPO−/−-mice and
were fed a high-cholesterol diet for 8 weeks. MPO deficiency in bone marrow-
derived cells resulted in anti-inflammation, reduced oxidative stress and improved
endothelial function with a significant impact on plaque formation. In order to un-
derstand the possible role of MPO in vascular remodeling, we tested its effects on
neointimal formation following vascular injury in mice. C57/Bl6 mice were random-
ized to receive 4-ABAH or vehicle after vascular injury. Specific MPO inhibition by
4-ABAH reduced significantly neointima formation. As well, neointima formation
was significant reduced in MPO deficient mice, whereas transfer of neutrophils or
monocytes, isolated from WT-mice enhanced neointima formation in MPO defi-
cient mice. In these mice MPO-positive cells were found within the lesions. The
presented data demonstrate the fundamental relevance of MPO in the pathogen-
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esis of atherogenesis and neointima formation. Our results favour MPO inhibition
as therapeutic strategy for prevention and therapy of atherosclerosis and resteno-
sis.
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MDA-5 activation by cytoplasmic double-stranded RNA impairs
endothelial function and aggravates atherosclerosis

M. Steinmetz1, T. Asdonk1, A. Krogmann1, C. Stroecker1, C. Lahrmann1,
I. Motz1, W. Barchet2, G. Hartmann2, G. Nickenig1, S. Zimmer1. 1University
of Bonn, Medical Clinic II - Cardiology, Bonn, Germany; 2University of Bonn,
Institute for Clinical Chemistry and Clinical Pharmacology, Bonn, Germany

Background: Endothelial dysfunction plays a pivotal role in all stages of
atherosclerosis. Recent studies highlight the relevance of immunorecognition of
viral acids by pattern recognition receptors (PRRs) in endothelial biology athero-
genesis. RIG-I and MDA-5 belong to the intracellular RIG-I like receptors (RLR).
Activation of RIG-I in endothelial cells mediates proinflammatory effects. Here we
studied the effect of its partner receptor MDA-5 on vascular biology.
Methods and results: To gain insights into MDA-5 dependent endothelial bi-
ology, cultured human coronary endothelial cells (HCAEC) were stimulated with
polyIC transfection to the cytoplasm. HCAEC expressed MDA-5 and reacted with
receptor upregulation upon stimulation. Reactive oxygen species (ROS) forma-
tion and apoptosis was enhanced in both cell types. In HCAEC migration was
significantly reduced and the release of proinflammatory cytokines augmented
in response to MDA-5 stimulation. To test these effects in vivo, wild type mice
were transfected with 32.5 mg polyIC/JetPEI (long double-stranded RNA) or
polyA/JetPEI as control every other day for 7 days. In polyIC treated wild type
mice, endothelium-dependent vasodilation and re-endothelialisation was signif-
icantly impaired, vascular oxidative stress significantly increased and circulat-
ing endothelial microparticles (EMPs) and circulating endothelial progenitor cells
(EPCs) significantly elevated compared to controls. Importantly, these effects
could be abrogated by MDA-5 deficiency in vivo. Chronic MDA-5 stimulation in
ApoE −/− mice enhanced atherosclerotic plaque formation.
Conclusion: This study demonstrates that MDA-5 stimulation leads to endothe-
lial dysfunction, and has the potential to aggravate atherosclerotic plaque burden
in murine atherosclerosis. Thus, the spectrum of relevant innate immune recep-
tors in vascular diseases and atherogenesis might not be restricted to toll-like
receptors but also encompasses the group of RLRs including MDA-5.
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Loss of endothelial ADAM10 augments atherosclerosis development
in mice

E.P.C. Van Der Vorst1, K. Theodorou1, T. Rademakers2, J.D. Van Buul2,
M. Lehrke3, C. Lebherz3, A. Ludwig4, J.F. Bentzon5, E.A.L. Biessen1,
M.M.P.C. Donners1. 1Cardiovascular Research Institute Maastricht (CARIM),
Pathology, Maastricht, Netherlands; 2Academic Medical Center of Amsterdam,
Molecular Cell Biology, Amsterdam, Netherlands; 3RWTH University Hospital
Aachen, Cardiology, Aachen, Germany; 4RWTH Aachen University, Institute for
Pharmacology and Toxicology, Aachen, Germany; 5Aarhus University, Clinical
Medicine, Aarhus, Denmark

Background and purpose: Endothelial dysfunction is considered an initiating
factor for atherosclerosis development, which is characterized by increased ves-
sel permeability and leukocyte recruitment. A Disintegrin And Metalloproteinase
10 (ADAM10) belongs to a family of proteolytic enzymes that can regulate these
processes through shedding of various cell surface molecules, including adhesion
molecules and chemokines. Recently, we have shown that ADAM10 expression is
increased in human atherosclerotic plaques, however the causal role of ADAM10
in atherosclerosis development has yet to be established. In this study we evalu-
ated the role of endothelial ADAM10 in atherosclerosis development.
Methods and results: Proteomic analysis on mouse endothelial cell sheddome
in the presence or absence of ADAM10 inhibition revealed ±300 differentially reg-
ulated proteins, of which 10% appeared to be involved in permeability and leuko-
cyte transmigration. Concordant with this finding, in vitro inhibition of endothe-
lial ADAM10 resulted in decreased neutrophil adhesion and transmigration under
flow.
To evaluate the causal role of endothelial ADAM10 in atherosclerosis develop-
ment, we used wildtype or endothelial ADAM10-deficient (ADAM10fl/fl/Tie2-Cre;
in brief ADAM10del) mice. Mice were rendered atherosclerosis prone by injection
of a recently developed recombinant adeno-associated virus serotype 8 encoding
PCSK9 (AAV8-PCSK9) driven by the liver-specific promoter alpha-1 antitrypsin,
resulting in persistent knockdown of the LDL receptor. When fed a western type
diet (0.25% cholesterol; WTD) AAV8-PCSK9 treated mice developed profound
hyperlipidemia, at which plasma cholesterol and triglyceride levels were similar
between wildtype and ADAM10del mice.
Surprisingly, after 12 weeks of WTD diet feeding, ADAM10del mice showed sig-
nificantly larger (±45%; P<0.01) and more advanced atherosclerotic lesions.
Necrotic core area was significantly increased (±87%; P<0.001) and macrophage
content decreased (±49%; P<0.01), whereas granulocyte and collagen content
were similar between both groups. In contrast to the aformentioned in vitro find-
ings, in vivo endothelial permeability, leukocyte adhesion and extravasation, as
assessed by intravital multiphoton microscopy, were all seen to be increased.

Conclusion: This study reveals an unexpected protective effect of endothelial
ADAM10 in atherosclerotic lesion development. Mechanisms underlying the sur-
prising increase in atherosclerotic lesion development and leukocyte recruitment
in hyperlipidemic endothelial ADAM10del mice remain to be determined.
Acknowledgement/Funding: Dutch Heart Foundation grant (2012 T079) and
the Professor’s fund of the Limburg University Fund
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STA-21, a STAT3 inhibitor, limits atherosclerosis by reciprocal
regulation of Th17 and Treg

E.H. Choo1, K. Chang2, E.H. Park2, H.E. Park2, S.H. Ihm3, B.H. Hwang4,
E.M. Kim2. 1Uijeongbu St. Mary’s Hospital, Cardiology, Uijeongbu, Korea,
Republic of; 2Seoul St. Mary’s Hospital, Cardiology, Seoul, Korea, Republic
of; 3Bucheon St.Mary’s Hospital, Cardiology, Bucheon, Korea, Republic of;
4St.Paul’s Hospital, Cardiology, Seoul, Korea, Republic of

Purpose: Signal transducer and activator of transcription 3 (STAT3) is the major
transcription factor in the differentiation of the type 17 helper T (Th17) cells. Mean-
while, Th17 cells are increasingly regarded as a critical player in atherosclerotic
plaque inflammation. The aim of the study was to investigate whether STA-21, a
promising STAT3 inhibitor, can attenuate the development of atherosclerosis.
Methods: High-cholesterol dietfed apolipoprotein E (apoE)−/− mice received in-
traperitoneal injection of STA-21 (0.5mg/kg/injection) or vehicle three times per
week for eight weeks. Histopathologic examination of aortas was performed to
compare atherosclerotic lesion size and inflammatory cell infiltration, and flow cy-
tometry was also done in paraaortic lymph nodes and spleen between groups.
Results: In vitro, STA-21 suppressed interleukin-17 (P<0.01) and induced
Foxp3 protein expression (P<0.001) in CD4+ T cells. STA-21 markedly reduced
atherosclerotic plaque (P<0.01) and intraplaque macrophage infiltration (p<0.01)
in apoE−/− mice. FACS analysis showed significant decrease in Th17 cells and
increase in CD4+CD25+Foxp3+ Tregs in paraaortic lymph nodes (P<0.01) and
spleens (P<0.01) in STA-21 treated apoE−/− mice. Moreover, STA-21 reduced
the production of interferon-gamma and interleukin-4 in paraaortic and splenic
CD4+ T-cells in vivo, compared with vehicle treatment.
Conclusion: STA-21 suppresses the development and progression of atheroscle-
rosis by reciprocal regulation of Th17 and Treg cells in apoE−/− mice.
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DPP4-inhibition improves angiotensin II-induced vascular dysfunction
and inflammation in mice

S. Steven, M. Hausding, M. Dib, S. Kroeller-Schoen, Y. Mikhed, S. Roohani,
S. Agdauletova, M. Oelze, T. Muenzel, A. Daiber. University Medical Center of
the Johannes Gutenberg University Mainz, Department of Medicine II, Mainz,
Germany

Objective: We and others have previously demonstrated that angiotensin II
(ATII)-induced arterial hypertension leads to endothelial dysfunction and oxidative
stress that is largely triggered by vascular inflammation (Guzik J.Exp.Med. 2007,
Wenzel Circulation 2011) and atherothrombotic mechanisms (Hausding Basic
Res. Cardiol. 2013). Dipeptidyl peptidase 4-inhibitors (DPP4i) are a new class
of drugs which improve glycemic control. More recently, potent anti-inflammatory
properties for these drugs were reported in the setting of experimental atheroscle-
rosis and sepsis (Shah Circulation 2011, Kroller-Schon Cardiovasc. Res. 2012).
With the present study we aimed to test the hypothesis, whether DPP4i therapy
may improve endothelial dysfunction via a reduction of oxidative stress in the an-
imal model of angiotensin II-induced hypertension.
Methods: MonoMac-6 cells and human polymorphonuclear cells (PMN) were
used for in-vitro studies (incubation with ATII (1μg/ml) and different doses of
linagliptin. As an animal model DPP4i (linagliptin) was applied s.c. in WT mice.
Arterial hypertension was induced by s.c. AT-II administration (1mg/kg/d). Aortic
vascular function was tested by isometric tension recording. Aortic and cardiac
tissue was used for Western blotting and RT-PCR.
Results: In cultured monocytes DPP4 surface expression increased significantly
after 24h of ATII incubation. In addition, aortic tissue of ATII treated mice show in-
creased DPP4 mRNA expression levels. Inhibition of DPP4 by linagliptin reduced
oxidative burst dose-dependently in MonoMac-6 cells and human PMN. Further-
more, linagliptin decreased mRNA levels of Nox2 and VCAM-1 in cultured cells.
In mice linagliptin improved endothelial dysfunction in ATII-induced hypertension.
Aortic mRNA level of iNOS was increased by ATII treatment, all of which was nor-
malized by treatment with linagliptin. Furthermore, ATII-induced increase in car-
diac NADPH oxidase (Nox2) activity and mRNA expression levels were markedly
suppressed by DPP4i.
Conclusion: Leukocyte-derived oxidative stress plays a pivotal role in the devel-
opment of endothelial dysfunction in ATII-induced hypertension. The results of
the present study reveal a participation of DPP4 in ATII-induced hypertension,
as DPP4 expression increases in-vitro and in-vivo due to ATII treatment. Fur-
thermore, DPP4 activity is linked to leukocyte activation and can be blocked by
linagliptin treatment. The present study provides evidence for beneficial effects of
DPP4i on endothelial function in arterial hypertension via suppression of inflam-
matory pathways and reduction of vascular oxidative stress.
Acknowledgement/Funding: Intramural Research Funding of the Johannes
Gutenberg-University Mainz, BMBF 01EO1003
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Clinical outcomes in patients requiring femoral covered stent graft
during percutaneous transcatheter aortic valve implantation

C. Tron, G. Cellier, E. Durand, N. Bouhzam, S. El Hatimi, M. Godin, G. Viart,
H. Eltchaninoff. University Hospital of Rouen - Hospital Charles Nicolle, Rouen,
France

Vascular complications after percutaneous transcatheter aortic valve implantation
(TAVI) are often managed percutaneously by emergent implantation of a covered
stent graft in the femoral artery. However, concerns have been expressed on the
placement of stents on flexion points and data on the outcomes in these patients
are lacking.
Purpose: To evaluate the characteristics of patients who required femoral stent
implantation after TAVI and to determine the long-term impact of stent placement
in the femoral position.
Methods: Between January 2011 and December 2013, 320 patients underwent
transfemoral TAVI in our center using the Edwards Sapien XT valve. After gaining
vascular access, a pre-closure technique was performed with a 10-F ProStar XL
closure device followed by 16 to 20-F sheath insertion for 23, 26 or 29 mm valve
implantation. After valve implantation and sheath removal, access site was closed
with the ProStar device. An ilio-femoral angiography was performed via the con-
tralateral femoral artery to assess final result and a self-expandable covered stent
graft was placed at the level of vessel injury in case of persistent bleeding despite
prolonged manual compression or balloon occlusion. Follow-up was performed
by phone call and duplex ultrasonography of the stented artery.
Results: 29 (9%) patients required emergency femoral covered stent graft im-
plantation. Baseline clinical characteristics were similar in patients with and with-
out stent implantation. Pts treated with covered stent required more contrast
(256±91 vs 188±68 ml, p<0.0001) and longer fluoroscopy time (27.4±9.4 vs
18.5±8.4 min, p<0.0001). Despite stent implantation, 1 patient underwent surgery
for persistent bleeding. A major vascular complication occurred in 24 (82.8%)
stented Pts and in 27 (9.3%) non stented Pts (p<0.0001). In-hospital stay was
longer for stented Pts compared to non stented Pts (8.5±6.4 vs 5.5±5.3 days,
p<0.05). At a median follow-up of 23 months, only 1 patient complained of groin
discomfort impacting his daily life. Neither stent fracture nor occlusion was noted
by ultrasonography. Stent implantation did not affect survival (p=0.456).
Conclusion: Although increasing the complexity of the procedure, implantation
of a femoral covered stent graft is a safe treatment of vascular complications after
TAVI with minimal long-term functional impairment and no impact on survival.
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Ischaemia in aortic stenosis: a story of opposing waves

M. Lumley1, R. Williams1, K.A. Asrress1, B. Clapp1, M. Marber1, J. Piek2,
S. Redwood1, J. Chambers1, M. Siebes2, D. Perera1. 1King’s College London,
Rayne Institute, London, United Kingdom; 2Academic Medical Center of
Amsterdam, Amsterdam, Netherlands

Background: Patients with severe aortic stenosis (AS) may experience exertional
angina and have an increased incidence of peri-operative myocardial infarction.
The precise mechanisms for these phenomena are unclear.
Methods: Simultaneous intracoronary pressure (Pd) and flow velocity (U) record-
ings were made at cardiac catheterisation in unobstructed coronary arteries of
22 patients with severe AS (mean valve area 0.8 cm2) and 38 controls, at rest,
during supine bicycle exercise (to exhaustion or symptoms) and i.v. adenosine
hyperaemia. The following definitions were used: coronary flow = Velocity Time
Integral x Heart Rate; wave intensity=dPd/dt x dU/dt. Wave intensity analysis
was used to quantify waves that accelerate (acc) and decelerate (dec) coronary
flow.
Results: AS and controls achieved similar exercise workloads (80 vs. 92W,
p=0.157). Coronary flow at rest and flow reserve on exercise were similar in both
groups (1130 vs. 1052 cm/min, p=0.45; 1.71 vs. 1.70, p=0.93 respectively). Hy-
peraemic flow was reduced in AS compared to controls (2170 vs. 2716, p=0.05).
The magnitude of all waves (Wm-2sec-2x105) increased with exercise and hyper-
aemia in AS and controls (data table). However, the relative contribution of accel-
erating waves to total wave intensity decreased with exercise and hyperaemia in
AS, whereas the opposite pattern was seen in controls (figure).

Balance of coronary waves

Conclusion: In AS there is a pathophysiological imbalance of accelerating and
decelerating forces during stress. As a result the myocardium becomes vulnera-

ble to ischaemia. This provides a mechanism for angina and the increased inci-
dence of myocardial infarctions and mortality during non-cardiac surgery.
Acknowledgement/Funding: British Heart Foundation Grant Number FS/13/15/
30026
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Clinical profiles and correlates of 30 day and 1 year mortality in
patients older than 90 years old undergoing transcatheter aortic valve
replacement

R. Escarsega, N. Baker, S. Kiraijyan, M. Magalhaes, J. Gai, R. Torguson,
A. Pichard, L. Satler, R. Waksman. Washington Hospital Center, Washington,
United States of America

Background: Transcatheter aortic valve replacement (TAVR) is the current stan-
dard for non-operable and high-risk surgical patients with aortic stenosis, includ-
ing those of advanced age. However, the clinical profiles, procedural characteris-
tics, and outcomes of nonagenarians undergoing TAVI have not been thoroughly
reported.
Methods: We evaluated 79 patients >90 years old with severe symptomatic aor-
tic stenosis undergoing TAVR. Baseline characteristics at time of TAVR were col-
lected. We analyzed in-hospital outcomes and complications and performed 30-
day and 12-month survival analysis.
Results: The cohort represents 48% males with mean Society of Thoracic Sur-
geons (STS) of 11.8±4. Non-operable indication was 44% and High-risk 56%.
While hypertension was very prevalent (92%), other STS risk factors were con-
siderably lower than anticipated: diabetes (23%), COPD (24%), cerebral vascu-
lar disease (5%), peripheral arterial disease (30%), prior coronary artery bypass
(11%), or glomerular filtration rate <60 mL/min (48%). Mean body mass index
was 23.7±4.6kg/m2. Mortality at 30-days was 10% and at 1 year 29%. There
was no mortality difference between transapical and transfemoral approach and
between inoperable and high-risk groups.

Conclusion: TAVR is feasible in nonagenarians, with high device success rates.
Despite high rates of 30-day mortality, 1-year outcomes are encouraging and
likely the result of a favorable pre-TAVR health history.
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Platelet activation is associated to the grade of aortic regurgitation
after transfemoral aortic valve implantation and is less enhanced in
the newer Edward Sapien 3 valve than its predecessor valve

S. Fateh-Moghadam1, S. Voesch2, P. Htun3, M. Droppa2, R. Jorbenadze2,
T. Geisler2, M. Gawaz2, W. Bocksch2. 1Medizinische Klinik m.S. Kardiologie,
Charite-Universitätsmedizin Berlin, Campus Virchow Klinikum, Berlin, Germany;
2Medizinische Klinik III, Klinik für Kardiologie und Kreislauferkrankungen,
Eberhard-Karls-Universitä, Tübingen, Germany; 3Klinikum Augsburg, Zentrale
Notaufnahme, Augsburg, Germany

Background: Stroke and thromboembolic events after transfemoral aortic valve
implantation (TAVI) are still an issue. As platelet activation (PA) may promote
thrombosis and thromboembolic events, we were interested in PA using two dif-
ferent catheter valves. The aim of our study was to compare platelet aggregation
(Agg) and PA of the ESV-XT with the newer ESV-3 valve in patients (pts) under-
going TAVI on dual antiplatelet therapy (DAPT).
Methods and results: 174 pts with severe aortic stenosis and high surgical
risk underwent successfully TAVI (60 ESV-XT; 114 ESV-3). Platelet Agg and PA
(CD62P expression) was evaluated before and the following 3 days after TAVI
under DAPT. Platelet Agg was inhibited to the same extent in both valve types
and there was no significant difference in platelet drop between both valve types
between day 0 and day3. [ESV-XT versus ESV-3: median (25th-75th percentile):
55 (42–74) versus 61 (42–93), p=0.280].
However there was an enhanced CD62P expression directly after TAVI with the
ESV-XT compared to the ESV-3. [CD62P (MIF): 7.4 (6.8–8.6) versus 6.6 (6–7.9),
p=0.014]. This might be due to the reduction of residual aortic regurgitation (AR)
with the newer ESV-3 as CD 62 P expression was significantly higher in pts with
residual AR. [CD62P (AR 1 versus no AR): 7.9 (7.3–9.1) versus 7.1 (6.4–8.0);
p<0.001)].
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Conclusion: PA was significantly enhanced in pts with the ESV-XT compared
the ESV-3 valve and was associated to the amount of residual AR which was
significantly reduced by the ESV-3.

P672 | BENCH
The effect of aortic stenosis and insufficiency on the mechanical
properties of ascending thoracic aortic aneurysms

D.P. Sokolis1, E.P. Kritharis1, K. Lampropoulos1, D.C. Iliopoulos2. 1Academy of
Athens Biomedical Research Foundation, Athens, Greece; 2Hygeia Hospital,
Department of Cardiac Surgery, Athens, Greece

Background: Several studies have reported a dependency of the mechanical
properties of ascending thoracic aortic aneurysm wall on aortic valve phenotype.
Aneurysmal disease regularly coexists and may be etiologically related to valvular
disease (aortic stenosis or aortic insufficiency), but the mechanical properties of
aortic wall have been largely overlooked in these conditions.
Purpose: This study evaluated the mechanical properties of ascending thoracic
aortic aneurysms, by use of a previously-validated tensile-testing system, and
compared them among patients with and without aortic stenosis and insufficiency.
Methods: A database of forty patients with ascending thoracic aortic aneurysm
associated with a tricuspid aortic valve was investigated. Thirteen of those were
without valvular disease, whereas ten and seventeen of them were operated on
also for aortic stenosis and insufficiency, respectively. The entire ascending tho-
racic aorta was resected and tissue strips were prepared with circumferential (no
valvular disease: n=74; stenosis: n=52; insufficiency: n=146) and longitudinal ori-
entation (no valvular disease: n=80; stenosis: n=64; insufficiency: n=147). These
were submitted to thickness measurement and mechanical testing to rupture for
the evaluation of failure stress (=strength) and peak elastic modulus (=maximum
tissue stiffness).
Results: Patient age and maximum aortic diameter did not differ between the
patient groups. Wall thickness was significantly smaller in patients with aortic
stenosis (1.71±0.02 mm) compared to those with insufficiency (1.96±0.02 mm,
p<0.001) and no valvular disease (1.87±0.03 mm, p<0.001). Failure stress and
peak elastic modulus of circumferentially-oriented tissue increased in patients
with stenosis (201±10 kPa; 1047±60 kPa) compared to those with insufficiency
(168±6 kPa, p=0.02; 861±36 kPa, p=0.01) and no valvular disease (150±8 kPa,
p<0.001; 754±44, p<0.001).
Conclusions: This study indicates that the aortic wall from patients with coexist-
ing aortic stenosis is thinner and stiffer but with superior strength than that from
patients with aortic insufficiency and no valvular disease. The observed differ-
ences among patient groups merit additional investigation with mechanics-based
predictions of wall stress distributions, as it has the potential to aid clinicians in
better identifying patients at-risk for rupture/dissection and thus to improve man-
agement strategies for these patients.

P673 | BEDSIDE
Risk of Cerebral Embolization after Transfemoral Implantation of the
Edwards SAPIEN Aortic Valve without Compared to Implantation with
prior Balloon Valvuloplasty

K. Bijuklic1, T. Haselbach2, J. Witt2, K. Krause2, L. Hansen2, R. Gehrkens2,
J. Schofer1. 1Medical Care Center Prof. Mathey, Prof. Schofer, University
Cardiovascular Center, Hamburg; 2Albertinen Hospital, Hamburg, Germany

Background: Balloon Valvuloplasty (BAV) prior to percutaneous aortic valve im-
plantation (TAVI) may be associated with the risk of stroke.
Objectives: To assess the risk of cerebral embolization after transfemoral direct
implantation of the Edwards SAPIEN Aortic Valve compared to Edwards SAPIEN
with prior BAV.
Patients and methods: Cerebral diffusion weighted magnetic resonance imag-
ing (DW-MRI) was performed in 77 consecutive patients (mean age 83.7±5.2 y,
48% male) without contraindications 2 to 3 days after TAVI, in 47 pts after direct
Edwards SAPIEN implantation and in 30 consecutive patients who underwent
BAV before Edwards SAPIEN implantation.
Demographic data were not significantly different between the groups.
The incidence, number and volume of new ischemic lesions in DW-MRI were
evaluated unaware of the patients treatment.

Results: None of the patients experienced a stroke. The DW-MRI data is sum-
marized in the table.

Cerebral DW-MRI Edwards SAPIEN Edwards SAPIEN p
with BAV (n=30) without BAV (n=47) SAPIEN with vs without BAV

Incidence % 60 68 ns
Number (mean ± SD) 2.1±2.7 1.7± 2.4 ns
Volume (mm3) 72.4±105 224.8±330 0.014

Conclusions: The implanation of the Edwards SAPIEN aortic valve without BAV
is associated with a higher risk of cerebral embolization compared to the implan-
tation with prior BAV.

P674 | BEDSIDE
Clinically silent pseudoaneurysms after transcatheter aortic valve
implantation (TAVI) using the ProStar XL system-comparison between
the CoreValve, the Edwards Sapien XT and the Edwards Sapien 3 Val

S. Fateh-Moghadam1, R. Jorbenadze2, A. Kilias2, M. Droppa2, P. Htun3,
M. Gawaz2, W. Bocksch2. 1Medizinische Klinik m.S. Kardiologie, Charite-
Universitätsmedizin Berlin, Campus Virchow Klinikum, Berlin, Germany;
2Medizinische Klinik III, Klinik für Kardiologie und Kreislauferkrankungen,
Eberhard-Karls-Universitä, Tübingen, Germany; 3Klinikum Augsburg, Zentrale
Notaufnahme, Augsburg, Germany

Background: Transfemoral aortic valve implantation (TAVI) requires large bore
catheters. Access site and vascular complications, therefore are of concern. Be-
side major vascular complications, post-TAVI pseudoaneurysm formation (PAF)
is a frequent minor vascular complication.
Purpose: The purpose of the study was to compare the incidence of post-TAVI
PAF between the CoreValve (CV) using the St.Jude 18-F-sheath, the Edwards
Sapien XT valve (ESV-XT) using the 16–20 F Esheath and the Edwards Sapien
3 (ESV-3) with the 14–16 F sheath.
Methods: Between April 2010 and October 2013, 574 pts (age 81.6±0.41 years)
with high surgical risk (Euroscore 18.5±0.86%) underwent successfully TAVI in lo-
cal anesthesia using either the CV (23,26,29,31mm), the ESV-XT (23, 26, 29mm)
or the ESV-3 (23, 26, 29mm). Closure of the access site was perfomed in all pts
by using the ProStar XL 10 suture device. All TAVI pts (361 CV, 106 ESV-XT and
107 ESV-3) were examined serially the first 5 days (day 1–3 and 5 post-TAVI)
after the procedure by ultrasound (US) for clinically silent vascular complications.
In case of PAF, ultrasound-guided manual compression was done followed by
compression bandage for another 24 h.
Results: In 34 pts (5.9%) we observed major vascular complication after TAVI
(17 [4.7%] after CV, 7 [6.6%] after ESV-XT and 10 [9.3%] after ESV-3, p=0.076).
In 123 pts (21.4%) we observed post-TAVI PAF, which occurred significantly more
frequently after implantation of the ESV-XT and ESV-3 than after implantation
of the CV. CV versus ESV-XT versus ESV-3 (60/361 [16.6%] versus 32/106
[30.2%] versus 31/107 [28.9%], p1=0.01, p2=0.002 and p3=0.001). However in
total only 7/123 (5.7%) patients with PAFs had to be treated surgically, the others
were treated either by ultrasound guided manual compression or conservatively
if smaller than 1 cm.
Conclusion: Clinically silent PAF detected by routine US is a frequent post-TAVI
minor vascular complication which is more likely to occur after ESV-XT and ESV-
3 using the Esheath than after CV. Although US-guided compression is highly
effective, further miniaturisation of TAVI devices and modification of the Esheath
design might help to eliminate post-TAVI PAF.

P675 | BEDSIDE
The new balloon-expandable Edwards SAPIEN 3 valve effectively
reduces paravalvular leakage compared to its predecessor model
SAPIEN XT in an all-comer TAVR-population

S. Fateh-Moghadam, B. Grossmann, T. Geisler, M. Gawaz, W. Bocksch.
Medizinische Klinik III, Klinik für Kardiologie und Kreislauferkrankungen,
Eberhard-Karls-Universitä, Tübingen, Germany

Background: Paravalvular leakage (PVL) with aortic regurgitation (AR) after
TAVR is a major limitation for longterm outcome. New TAVR-devives have to elim-
inate this problem.
Purpose: The purpose of this study was to compare the 30-day procedural, clini-
cal and echocardiographic performance of the new balloon-expandable Edwards
SAPIEN 3 (ES3) transcatheter valve with the Edwards Sapien XT (ESXT) in an
all-comer TAVR population.
Methods: Transfemoral TAVR was performed in 209 consecutive intermediate-
high-risk surgical patients (pts) with symptomatic aortic stenosis (ESXT n=102,
ES3 in n=107). Transthoracic echocardiography (TTE), and 3-dimensional com-
puted tomography was used for valve size selection. Clinical and echocardio-
graphic data were obtained at baseline, post-procedure, and at 30 days. Primary
endpoint of the study was none/trace AR derived by TTE 30- days after TAVR.
Results: 209 pts underwent TAVR with a combined device success of 100/102
(99%) in ESXT and 107/107 (100%) in ES3 pts. Radiation time (ESXT 11.8±0.5
vs. ES3 10.0±0.5, p<0.003) and contrast comsumption (ESXT 188.9±5.6 ml vs.
ES3 170.4±4.7 ml, p<0.004) was significantly lower in ES3 pts. 30-day clinical
events did not differ between groups. Transvalvular mean pressure gradients were
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AR after TAVI with ESXT and ESV3

significantly reduced to 7.4±0.8 (ESXT) and to 10.1±0.4 mmHg (ES3) pts while
AVA increased significantly to 1.6±0.02 cm2 (ESXT) and to 1.5±0.03 cm2 (ES3).
After 30-days none/trace AR was found in 34.3% of all ESXT pts in contrast to
89.7% of all ES3 pts. Moderate-to-severe AR was 2.9% in ESXT pts versus 0%
in ES3 pts.
Conclusions: ES3 implantation ended up without any PVL in 89.7% of patients.
Radiation time and contrast consumption was significantly lower after ES3 com-
pared to ESXT implantation.

AORTIC VALVE INTERVENTIONS

P676 | BEDSIDE
Antiphospholipid antibodies as risk markers of embolism in infective
endocarditis

C.H. Maigrat1, J. Devignes1, O. Huttin1, F. Goehringer1, T. Doco-Lecompte2,
P. Maureira1, F. Alla1, Y. Juilliere1, T. Lecompte2, C. Selton-Suty1. 1University
Hospital of Nancy - Hospital Brabois, Vandoeuvre les Nancy, France; 2Geneva
University Hospitals, Geneva, Switzerland

Background: Infective endocarditis (IE) is a rare but serious disease with a mor-
tality rate around 20%. The embolic events are a common complication of IE
(around 45% of the cases) and are associated with significant mortality and mor-
bidity, especially in case of cerebral embolism.
The aim of our study was to reassess the association between antiphospholipid
(aPL) antibodies and occurrence of embolic events in IE.
Methods: Between 2007 and 2012, 175 consecutive patients with a definite
IE according to the Duke-Li classification were prospectively included. Embolic
events included both symptomatic events and asymptomatic lesions detected by
systematic imaging procedures. The presence of aPL was assessed a posteriori
with a frozen plasma sample with ELISA tests with cardiolipin (aCL IgG/IgM, Eu-
ropean forum recommendations, Tincani 2001) and ß2-glycoprotein I (anti-ß2GPI
IgG/IgM) coatings, in line with current guidelines. Patients with a previously known
aPL syndrome or systemic lupus were excluded.
Results: Mean time interval between diagnosis of IE and blood sampling was
2.4 days. At least one positive result for aPL antibodies was noted in 31 patients
(17.7%), among which 19 with IgM isotype. An embolic event was noted in 110
patients (63%): 21 symptomatic and 15 asymptomatic diagnosed before the diag-
nosis of IE was made, and 29 symptomatic and 45 asymptomatic diagnosed after.
Locations of embolism were cerebral (27%), splenic (24%), pulmonary (23%), re-
nal (11%), hepatic (3%), peripheral (3%) and coronary (2%).
Patients with aCL IgM, compared with those without, more often had either cere-
bral, splenic or renal embolism (79% vs 41%, p=0.007). Patients with anti-ß2GPI
IgM, compared with those without, more frequently suffered from cerebral em-
bolism (62.5% vs 25.1%, p=0.03). In multivariate analysis, factors associated
with the occurrence of cerebral embolism after diagnosis of IE were aCL IgM
(OR=2.68, 95% CI [1.15–6.24], p=0.02) and anti-β2GPI IgM (OR=4.55, 95% CI
[1.72–12.1], p=0.002).
According to Kaplan-Meier curves, the occurrence of embolic events after IE di-
agnosis was associated with anti-β2GPI IgM (log-rank p=0.0035) and the occur-
rence of cerebral embolism was associated with anti β2GPI IgM and anti aCL IgM
(log rank p=0.004 and p<0.0001 respectively).
Conclusions: Our study shows an association between aCL and anti-β2GPI IgM
- but not IgG - and the occurrence of embolic events in IE. The analysis of these
markers could help identifying patients at high risk for embolic complications and
considering emergency surgery.

P677 | BEDSIDE
Safety and efficacy of daptomycin in the treatment of patients with
infective endocarditis: real world clinical experience from a European
registry

A. Guleri1, R. Utili2, P. Dohmen3, N. Petrosillo4, C. Piper5, R. Pathan6,
K. Hamed7. 1Blackpool Victoria Hospital, Lancashire, United Kingdom;
2A.O.R.N. Monaldi - U.O.C. Medicina Infettivologica e dei Trapianti, Bianchi
Napoli, Italy; 3Charité - Universitätsmedizin Berlin, Berlin, Germany; 4I.N.M.I. “L.
Spallanzani” - U.O.C. Infezioni Sistemiche e dell’Immunodepresso (II Divisione),
Roma, Italy; 5Herz- und Diabeteszentrum NRW, Bad Oeynhausen, Germany;
6Novartis Healthcare Pvt. Ltd., Hyderabad, India; 7Novartis Pharmaceuticals
Corporation„ East Hanover, NJ, United States of America

Background: Clinical management of infective endocarditis (IE) caused by
Gram-positive bacteria, primarily methicillin-resistant Staphylococcus aureus
(MRSA), remains a challenge with a high rate of morbidity and mortality. Dap-
tomycin, a drug with proven efficacy against Gram-positive infections, is indicated
for the treatment of right-sided endocarditis caused by S. aureus and has also
been incorporated into IE treatment guidelines.
Purpose: This retrospective, non-interventional, multicentre patient registry eval-
uated the safety and efficacy of daptomycin therapy in patients with IE.
Methods: Real world outcomes data from the European Cubicin® Outcomes
Registry and Experience (EU-CORESM) study were collected across 18 coun-
tries between 2007 and 2012; patients with IE were followed up until 2014. Pa-
tients who received at least one dose of daptomycin were included. Clinical out-
comes were assessed as success (cured or improved), failure or non-evaluable.
Adverse events (AEs) were recorded up to 30 days post-treatment.
Results: A total of 6075 patients were included in the registry, of whom 610 had
IE as primary infection: 414 (68%) patients had left-sided IE (LIE), 149 (24%) had
right-sided IE (RIE) and 47 (8%) had both left- and right-sided IE (LRIE). The
most common primary pathogen was S. aureus (LIE 37%; RIE 48%; LRIE 38%).
Surgical replacement of heart valve was common (LIE, 40%; RIE, 14%; LRIE,
23%). The median duration of daptomycin therapy was 21 days for LIE (range
1–132 days), 23 days for RIE (range 1–110 days) and 15 days for LRIE (range
5–118 days). Overall clinical success was achieved in 80% of patients (LIE 77%,
RIE 89% and LRIE 83%). Success rates were numerically higher with daptomycin
doses ≥8 mg/kg (LIE 92%, RIE 94% and LRIE 88%) as compared with <8 mg/kg
(LIE 74%, RIE 88% and LRIE 85%). Clinical success rates in patients with S.
aureus infections were 78% (72% for MRSA), 87% (91% for MRSA) and 91%
(67% for MRSA) for LIE, RIE and LRIE, respectively. Overall clinical success in
patients followed for up to 2 years was 87% (LIE 88%, RIE 94% and LRIE 89%).
AEs possibly related to daptomycin were reported in 18 (4%) LIE, 2 (1%) RIE
and 1 (2%) LRIE patient. Creatine phosphokinase elevation, possibly related to
daptomycin treatment, was reported in 11 (2%) patients.
Conclusion: Daptomycin was an effective and well tolerated treatment for LIE,
RIE and LRIE caused by Gram-positive bacteria including MRSA, with numeri-
cally higher success rates for daptomycin doses ≥8 mg/kg. A high proportion of
patients with up to two-year follow-up achieved relapse-free outcome.
Acknowledgement/Funding: This study was funded by Novartis

P678 | BEDSIDE
Incremental use of three dimensional echocardiography in the
assessment of the posterior leaflet morphology in severe mitral
regurgitation before interventional repair

A. Alfakhouri, K.M. Sveric, R.H. Strasser, S. Wiedemann. Technische Universität
Dresden, Department of Medicine and Cardiology, Heart Center Dresden,
University Hospital Dresden, Germany, Dresden, Germany

Background: The interventional repair of symptomatic functional mitral valve
(MV) regurgitation (MR) by MitraClip procedure represents a less invasive alter-
native to standard surgical therapy in high risk patients. However, mitral valve mor-
phology and especially the functional posterior leaflet length of more than 8mm
remains a crucial part of the screening. Three dimensensional transosophageal
echocardiography (3D-TEE) is prone to overcome known pitfalls that occur in
standard 2D TEE.
Purpose and methods: We investigated whether the functional length of the
central segments of the posterior and anterior MV leaflet (PML-P2 and AML-A2)
would be more reliably determined by 3D full volume datasets or from orthogonal
biplane-imaging (Xplane) compared to standard 2D approach (Mplane) in TEE.
3D data sets were analyzed with multiplanar reformatting methods (3D-MPR) us-
ing QLab offline, while Xplane and Mplane measures were obtained online. Inter-
class correlation coefficient (ICC) was used as a marker of reliability obtained by
two investigators (SKM and AA) blinded to each result.
Results: 50 mitral valves in highly symptomatic patients (age 79±8 years, 40%
male, NYHA ≥III 81% and a mean EURO-score of 26%) with severe functional
MR were analyzed. ICC was best in 3D-MPR followed by Xplane (0.92 and 0.90,
p<0.001 for all) and lowest in Mplane measurements (r=0.82, p<0.001). Mean
functional PML-P2 length was clinically similar between Xplane (12.6±1.7 mm)
and 3D-MPR (12.1±2.0 mm) but significantly different compared to Mplane mea-
surements (10.0±2.1 mm, p<0.001). Mplane underestimated PML-P2 length by
17% (compared to Xplane and 3D-MPR) with a mean bias of 2.1 mm (p<0.001).
Moreover it showed a systematic bias for smaller PML-P2 lengths (r=0.42,
p=0.03) with a mean cut-off of ≤11mm (p=0.04). In contrast, functional AML-A2
length was similar in all methods (Xplane: 28.8±4.3 mm; 3D-MPR: 28.4±3.4 mm
and Mplane: 28.3±3.3 mm).
Hence, applying Mplane solely as a screening tool for a MitraClip procedure 24%
of patients (n=12) would not have been eligible due to a foreshortened PML-P2
with <8mm length (Xplane or 3D-MPR: n=2).
Conclusion: Our results demonstrate the incremental usefulness of 3D echocar-
diography and its multiplanar reformatting methods compared to standard echo-
cardiography in order to quantify the crucial length of the posterior leaflet for a
MitraClip procedure in patients with sever mitral regurgitation.
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P679 | BEDSIDE
The relationship between systemic lupus erythematosus disease
activity index (SLEDAI) and cardiac affection

M. Abdel Ghany, N. Nader, A. Youssef, Y. Kishk. Cardiology Department, Assuit,
Egypt

Background: Systemic Lupus Erythematosus (SLE) is a chronic systemic au-
toimmune disease that can affect the cardiovascular system. The aim of this study
was to examine the relationship between SLEDAI score and cardiac affection.
Patients and methods: 120 patients, with a mean age of 29.25±6.99 years,
with SLE, were included in the study. Blood and serologic tests were performed
for the calculation of SLEDAI. Echocardiography was done and Q-T dispersion
was measured for all patients. Patients were divided into two groups according to
SLEDAI score: 68 (56.6%) with high SLEDAI score (SLEDAI >10) and 52 (43.4%)
with low SLEDAI score (SLEDAI ≤10)
Results: Patients with high SLEDAI had a higher incidence of pulmonary hyper-
tension (7.7% vs. 79.4%), pericarditis (11.5% vs. 88.2%) and pericardial effusion
(15.4% vs. 79.4%), (P value for all <0.05). There was positive correlation between
SLEDAI score and Q-T dispersion (r-value 0.728) (P-value 0.000).Q-T dispersion
was significantly higher in high score group than in low score group (75.53±14.94
vs. 43.19±8.96, p value <0.05).However, there was no difference between the
two groups regarding ejection fraction and valvular affection
Conclusion: The higher the SLEDAI score the higher the cardiac affection

P680 | BEDSIDE
Akute kidney injury (AKI) and chronic kidney injury (CKI) and its
relation to clinical outcome in patients undergoing TAVI

S. Fateh-Moghadam1, P. Htun2, T. Geisler3, M. Gawaz3, W. Bocksch3.
1Medizinische Klinik m.S. Kardiologie, Charite-Universitätsmedizin Berlin,
Campus Virchow Klinikum, Berlin, Germany; 2Klinikum Augsburg, Zentrale
Notaufnahme, Augsburg, Germany; 3Medizinische Klinik III, Klinik für Kardiologie
und Kreislauferkrankungen, Eberhard-Karls-Universitä, Tübingen, Germany

Background: Transcatheter aortic valve implantation (TAVI) is the treatment of
choice for patients (pts) with severe symptomatic aortic stenosis (AS) with high
surgical risk. Many of these pts present with chronic renal failure (CRF) or end-
stage renal disease (ESRD). Chronic and acute kidney injury might affect survival
after TAVI though current data is inconsistent.
Purpose of the study: The purpose of this study was to evaluate acute kid-
ney injury (AKI III) after TAVI under local anesthesia (LA) using either the self-
expandable 18-F-CoreValve prosthesis (MCV) or the 14–20F-balloon expandable
Edwards Sapien XT/3 prosthesis (ESV) in relation to the pre-existent renal func-
tion and its association to clinical outcome.
Methods: Between April 2010 and October 2014, 572 consecutive pts (age
81.0±0.3 years, 281 female) underwent successfully transfemoral TAVI in LA ex-
clusively without general anesthesia or deep sedation. Pts received either MCV
(23/26/29/31mm) or the ESV (23,26,29mm). Clinical events and acute kidney in-
jury (AKI) were evaluated according to the VARC-II criteria.
Results: Patients: 572 pts (age 81.0±0.26 years) with severe AS (pmean
43.5±0.6 mmHg, AVA 0.68±0.01 cm2) and high surgical risk (log Euroscore
20.8±0. 52%) underwent successfully TAVI either with the MCV or with the ESV.
334 (58.4%) pts presented with NRF, 221 (38.6%) pts with CRF and 17 (2.97%)
pts with ESRD. AKI III was 10.6 times higher in the CRF group than in the NRF
group: NRF vs CRF: 0.3% vs 3.2%, p>0.01.
30-day clinical outcome: 30 day all-cause mortality differed significantly between
pts with NRF and CRF and was highest in the ESRD group. NRF: 2.7%; CRF:
5.0%; ESRD: 23.5%). 30 day stroke rate was not significantly enhanced in pts
with CRF or ESRD compared to pts with NRF (NRF 2.1%; CRF 2.3%; ESRD
0%).
Long-term clinical outcome: Long-term mortality differed also significantly be-
ween the three groups: NRF 15.3%; CRF 28.3%; ESRD 58.8%). In contrast to
30 day-stroke rate, long-term stroke was highest in the ESRD group. NRF 8.1%;
CRF 5.9%; ESRD 17.6%.
A multivariate analysis including atrial fibrillation, log Euroscore, age, sex, ejection
fraction, type of valve (MCV or ESV), AKN III and CRF, showed that only CRF
represents an independent predictor for 30 day mortality.
Conclusion: Chronic and acute kidney injury is associated with higher 30-day
and longterm mortality, being highest in pts with ESRD. Newer TAVI devices which
could be implanted without contrast might be an alternative option for CRF and
ESRD patients.

P681 | BEDSIDE
Parallel improvement in right heart function and pulmonary
hypertension parameters following Transcutaneous Aortic Valve
Implantation (TAVI)

N. Pareek, A. Constantine, R. Kanyal, P. Sawhney, S.W. Davies, C. Di Mario,
A. Duncan, A.C. Lindsay, N.E. Moat. Royal Brompton Hospital, London, United
Kingdom

Background: The presence of pulmonary hypertension (PH) is known to be a
predictor of poor outcome following TAVI. Studies have shown that PH, as mea-
sured by pulmonary artery systolic pressure (PASP), improves after TAVI, but few

data are available on the effect of TAVI on echocardiographic parameters of RV
function.
Purpose: To investigate whether echocardiographic parameters of PH and right
heart function improve after TAVI.
Methods: Echocardiography was performed pre- and post-TAVI in 101 patients
at a single UK Tertiary centre. Measurements of PASP, Pulmonary Valve Accel-
eration Time (PVAT), Tricuspid Annular Plane Systolic Excursion (TAPSE) and
Right Ventricular Tissue Doppler Imaging (RVS’) were performed. PH was clas-
sified as normal (PASP <40mmHg), mild to moderate (PASP 40–60mmHg) and
severe (PASP >60mmHg). PVAT was classified as abnormal if <90msec, RV
long-axis function was abnormal if TAPSE was <1.6cm and RVS’ was abnormal
if <10cm/sec.
Results: 102 patients (mean age 82±9.3; 55 females) at high surgical risk were
referred for TAVI after Heart Team discussion. Echocardiography was performed
pre-TAVI and at a median follow-up of 51 days post TAVI. Median PASP at base-
line was 42.5±16.6mmHg. Patients with severe PH showed a marked improve-
ment in PH following TAVI (median PASP 70.8mmHg before vs. 40.5mmHg af-
ter; p<0.0001), as did patients with moderate PH (median PASP 49.0mmHg be-
fore vs. 41.0mmHg after; p=0.03) (Figure). However patients with normal PH at
baseline showed a marginal increase in PASP (median PASP 32.0mmHg before
vs. 36.0mmHg after; p=0.01). Patients with abnormal PVAT at baseline showed
an improvement in this parameter (median 81.2msec before vs. 85.2msec af-
ter TAVI; p=0.01), however those with normal baseline PVAT showed no change
(p=0.11). Patients with impaired long-axis function showed an overall improve-
ment following TAVI (Median TAPSE 1.3cm before vs 1.6cm after; p=0.004). Pa-
tients with abnormal (low) RVS’ showed a statistically significant improvement
(median 8.0cm/sec vs. 11.0cm/sec; p=0.001), compared to those with normal
RVS’ (p=0.243).
Conclusions: TAVI results in an early improvement in PA systolic pressure that
is accompanied by improvements in RV function as measured echocardiographi-
cally by improvements in PVAT, TAPSE, RVS’.
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P683 | BEDSIDE
Impact of prior CABG on complications and outcomes after
transcatheter aortic valve implantation

R. Hoellriegel, N. Mangner, F. Woitek, S. Haussig, F. Schlotter, G. Stachel,
D. Holzhey, F.W. Mohr, G. Schuler, A. Linke. University of Leipzig-Heart Center,
Leipzig, Germany

Background: Transcatheter aortic valve implantation (TAVI) has been advocated
for elderly patients with aortic stenosis (AS) and prior coronary artery bypass
graft (CABG) as a less invasive treatment option. However, little is known about
the outcome of patients with prior CABG undergoing TAVI.
Methods: Consecutive TAVI patients between 01/2006 and 08/2014 were
prospectively stratified according to the presence of prior CABG. We defined all-
cause-mortality at 30 days and one-year mortality as the primary end points and
periprocedural myocardial infarction, stroke, bleeding and acute kidney injury at
30 days as secondary end points. All end point definitions were defined according
to the Valve Academic Research Consortium definitions.
Results: Overall, 1760 patients were included: 220 patients (12.5%) had under-
gone prior CABG, 1540 patients (87.5%) had not undergone CABG. Patients with
CABG were younger (77.4±6.2 vs. 80.7±5.8 years, p<0.01), had a higher STS-
Score (9.7±6.4 vs. 8.3±6.1%, p<0.01) and had a lower left ventricular ejection
fraction (49±15 vs. 56±14, p<0.01). Baseline kidney function was similar (GFR:
54±20 vs. 55±20 ml/min, n.s.).
Overall rates of periprocedural myocardial infarction, stroke (major/minor/TIA) and
periprocedural bleeding (major/ minor) were not different between CABG and
non-CABG patients. However, there was a higher incidence of VARC defined
acute kidney injury in CABG compared to non-CABG patients (overall: 14.2%;
CABG: 20.7%; non-CABG: 13.3%; p=0.028).
Thirty-day mortality was not significantly different between patients with prior
CABG compared with patients without prior CABG (overall: 6.9%; CABG: 9.5%;
non-CABG: 6.6%; p=0.10). However, patient with prior CABG had a significantly
higher one-year mortality in comparison to non-CABG patients (overall: 20.4%;
CABG: 25.5%; non-CABG: 19.7%; p=0.047).
Conclusion: The presence of prior CABG did not significantly affect periprocedu-
ral rates of myocardial infarction, stroke and bleeding but was associated with a
higher incidence of acute kidney injury and a significantly higher mortality 1 year
after TAVI.

P684 | BEDSIDE
Significant reduction of paravalvular leakage with the new balloon
expandable aortic valve prosthesis independent of implantation
height: Edwards Sapien 3 vs Sapien XT

G. Kaleschke1, F. De Torres Alba1, G.P. Diller1, J. Vormbrock1, S. Orwat1,
R. Radke1, H. Reinecke2, D. Fischer2, H. Baumgartner1. 1University Hospital
Muenster, Division of Adult Congenital and Valvular Heart Disease, Dept. of
Cardiovascular Medicine, Muenster, Germany; 2University Hospital Muenster,
Department of Cardiovascular Medicine, Muenster, Germany

Background: Paravalvular leakage (PVL) has frequently been reported after
transcatheter aortic valve implantation (TAVI) and was found to have a negative
impact on outcome. The new design of the Edwards Sapien 3 prosthesis (S3)
with an outer skirt at the LVOT stent part for better sealing intends to reduce PVL.
Aim of the study was to evaluate the effects of these design changes as well as
the impact of implantation height and extent of calcification on PVL.
Patients and methods: The first 196 pts. treated with S3 were compared with
361 preceeding pts. who had received the former valve type Sapien XT (182,
92.9% vs. 324, 89.8% transfemoral). Groups did not differ in baseline charac-
teristics (age 81.9±6.3 vs. 82.0±6 yrs., p=0.84, 59.2% vs. 58.4 female p=0.94,
Euroscore 1 log. 26.1±13.8 vs 23±15.3%, p=0.12). PVL was assessed by echo
and angiography. Implantation height of the S3 prosthesis (% of prosthesis length
above to the annulus level) was measured by fluoroscopy. AV calcium scoring
was performed by CT in 135 S3 pts.
Results: In hospital mortality in both groups was low (2.0 vs. 2.2% %, p=0.87).
Reduction of PVL in the S3 goup was highly significant (figure 1.). Implantation
height (mean 72.5% ±10.3%) had no impact on the degree of PVL (p=0.45). Na-
tive valve calcification was more extensive in male pts (3573 vs. 2276 units). Ad-
justed for gender, the odds ratio of developing a PVL ≥ mild after S3 implantation
was 1.16/500 units of Ca-Score (p=0.03).

Figure 1

Conclusion: The valve design changes from Sapien XT to S3 have markedly
reduced the rate of PVL. Despite theoretical concerns, the implantation height
had no influence on the development of PVL. Severe annulus calcification may
promote mild PVLs but even in the most calcified valves no moderate or severe
PVLs were found in S3 implants.

P685 | BEDSIDE
Effect of gender on outcome of patients undergoing trans-catheter
aortic valve implantation (TAVI)

J. Schewel1, D. Schewel1, R. Sabielny1, T. Thielsen1, T. Schmidt1, F. Kreidel1,
U. Schaefer2, K.H. Kuck1, C. Frerker1. 1Asklepios Clinic St. Georg, Cardiology,
Hamburg, Germany; 2University Heart Center Hamburg, Cardiology, Hamburg,
Germany

Background: TAVI has become a proven alternative to open heart surgery in
patients with aortic valvular stenosis. The aim of this large single-centre study
was to determine the impact of gender on clinical outcome after TAVI.
Methods and results: Between July 2008 and September 2014 a total of 976
high-risk patients were treated by TAVI.
According to VARC-2 criteria acute technical success was achieved in 845 (87%)
patients. Women treated by TAVI were significantly older than men. The preva-
lence of coronary artery disease (p<0.01), previous cardiac surgery (p<0.01),
chronic kidney disease (p<0.01), peripheral artery disease (p<0.01) and pul-
monary hypertension (p=0.05) were significantly higher in men in comparison to
women. Moreover left-ventricular ejection fraction was significantly lower in male
vs. female patients (p<0.001).
Baseline creatinine (p<0.001) and post-procedural creatinine (p<0.001) was sig-
nificantly higher within 5 days after TAVI procedure in male patients. In addi-
tion, rise in creatinine was significantly higher in men in comparison to women
(p=0.001). Nevertheless, incidence of acute kidney injury after TAVI was similar
in male and female patients (p=n.s.).
Transfemoral approach was the most exploited strategy. Due to higher incidence
of peripheral artery disease transaxillary (TAx) and transaortic (TAo) access have
been used more often in male patients (TAx/TAo: 9%/2% vs. 4%/0.2%, p<0.001).
In spite of less use of unusual vascular access approaches in female patients a
significantly higher incidence of major vascular complications (p=0.004) has been
documented after TAVI. However, there were no significant differences neither in
incidence of “life threatening or disabling bleeding” (p=n.s.) nor of “major bleeding”
(p=n.s.).
Rate of paravalvular leaks grade ≥2.0+ were significantly (p=0.022) higher in
male patients. Whereas, according to VARC-2 criteria, rates of peri procedural
myocardial infarction (p=0.03) and spontaneous myocardial infarction within 72
hours after TAVI (p=0.01) were significantly higher in female patients.
30-day mortality was lower in men in comparison to women (p=0.057), while 6-
months and 1-year mortality did not longer display a significant gender dependent
difference.
Conclusion: Despite a lower burden of pre-procedural comorbidities, women had
a higher 30-day mortality and a higher rate of severe vascular complications.
Thus, during TAVI procedure up to the first 30 days after TAVI in women have
to be complied with more careful management and more intense monitoring of
vascular access.

CARDIOMYOPATHIES

P686 | BEDSIDE
Long-term natural history of right ventricular function in dilated
cardiomyopathy: innocent bystander or leading actor?

P. Losurdo1, M. Merlo1, D. Stolfo1, M. Gobbo1, G. Barbati1, B. Pinamonti1,
A. Pivetta1, A. Di Lenarda2, M. Anzini1, G.F. Sinagra1. 1University Hospital
Riuniti, Department of Cardiology, Trieste, Italy; 2Cardiovascular Center A.S.S. 1
of Trieste, Trieste, Italy

Background: Right ventricular systolic function (RVF) is a known prognostic pre-
dictor in dilated cardiomyopathy (DCM). However, there are no data on RVF natu-
ral history under optimal medical treatment and on the prognostic role of system-
atic RVF revaluation in the long-term follow-up of DCM patients.
Aim: We analyzed the long-term longitudinal trends of RVF and the prognostic
power of RVFregular revaluation in a large cohort of DCM patients.
Methods: From 1993 to 2008, we enrolled 657 DCM patients (45±14 years, LVEF
33±11%, potential follow-up at least 72 months). They were evaluated at baseline
and at pre-specified follow-up of 6, 24, 48 and 72 months. RV dysfunction was
defined by a RV fractional area change (FAC)<35% at 2D echocardiography.
Results: RV dysfunction was found in 128 (20%) patients at enrolment. During
follow-up 89 patients (70%, 14% of the global population)) normalized RVF at
median time of 6 months), whereas a new-onset RV dysfunction was observed in
38 (6%) (median time 36 months). On baseline multivariable model, RV dysfunc-
tion emerged as independent predictor of death/heart transplantation (HR=1.59,
95% CI 1,09- 2.53, p=0.049) together with lower LVEF, longer duration of disease
and older age. In the time-dependent Cox model, the prognostic value of RVF
revaluation was stronger than baseline assessment (HR=2.05, 95% CI 1.2- 3.6,
p=0.01), with a progressively increasing prognostic power since the 6 months
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follow-up. At the ROC analysis, the time-dependent model showed a progressive
better accuracy with respect to the baseline model at each follow-up revaluation.
Conclusions: Recently diagnosed DCM patients frequently present with RV dys-
function at first evaluation. However, a complete recovery of RVF is observed in
a large percentage of patients shortly after medical treatment initiation. System-
atic RVF revaluation during the follow-up added long-term prognostic value to the
baseline evaluation.

P687 | BEDSIDE
N-terminal pro brain natriuretic peptide (Nt-proBNP) is a strong
predictor of mortality in systemic sclerosis

C. Meune1, E. Hachulla2, J. Avouac3, J. Distler4, N. Hunzelmann5, S. Vettori6,
G. Valentini6, C. Laszlo7, A. Komocsi8, Y. Allanore3. 1Hospital Avicenne of
Bobigny, Cardiology, Bobigny, France; 2CHRU Lille, Rheumatology, Lille, France;
3Hospital Cochin, Rheumatology A, Paris, France; 4University Hospital Erlangen,
Rheumatology, Erlangen, Germany; 5St Vinzenz-Hospital, Koln, Germany;
6Federico II University Hospital, rheumatology, Naples, Italy; 7University of Pecs,
Rheumatology, Pecs, Hungary; 8University of Pecs, Cardiology, Pecs, Hungary

Background: Pulmonary hypertension, as well, as primary myocardial involve-
ment are major, life threatening complications of systemic sclerosis (SSc). While
they are currently detected by echocardiography, we previously reported that N-
terminal pro brain natriuretic peptide (NT-proBNP) reliably detected the presence
of these complications of the disease. Whereas NT-proBNP could predict mortal-
ity is unknown.
Methods: This is a prospective, multicenter study that included 294 patients with
proven SSc (mean age = 56±13 years, 243 women, 7.5±9.3 years disease dura-
tion, diffuse cutaneous form in 102). Plasma NT-proBNP was measured at base-
line and patients were followed up to 5 years.
Results: At baseline, 13 patients had manifestations of cardiac involvement, in-
cluding 5 with proven pulmonary arterial hypertension (PAH) and 8 with reduced
left ventricular ejection fraction (LVEF)<55%. 26 patients (9.1%) died during the
follow-up period, including 1 with PAH and 1 with reduced LVEF. Deceased pa-
tients had increased mean NT-proBNP (681±1146 ng/l versus 170±306 g/l in pa-
tients that survived, p<0.0001). Similarly, NT-proBNP was higher in patients that
died within 3 years versus those who did not (p<0,001).
Using a 125 ng/l cutoff value, NT-proBNP reliably predicts 3-y and 5-y mortal-
ity (respective sensitivities of 86.7 and 84.6%). Negative predictive values for 3-
y and 5-y mortality of a NT-proBNP concentration <125 ng/l were 98.6% and
97.7% respectively). Receiver-operating-characteristics analysis confirmed that
NT-proBNP reliably predicted mortality (area under the curve 0.76).
Conclusions: NT-proBNP reliably predicted 3- and 5-years mortality in patients
with SSc and may be a useful marker to risk stratify patients presenting with SSc,
a multi systemic disease.

P688 | BEDSIDE
Divergent clinical features of Takotsubo cardiomyopathy by the type of
preceding stress

T. Murakami, T. Yoshikawa, Y. Maekawa, T. Yamaguchi, T. Ueda, T. Isogai,
K. Sakata, K. Nagao, T. Yamamoto, M. Takayama on behalf of The Tokyo CCU
Network Scientific Committee. The Tokyo CCU Network Scientific Committee,
Tokyo, Japan

Background: It is well known that takotsubo cardiomyopathy (TC) is commonly
preceded by emotional or physical stress. However, clinical features by type of
preceding stress remain to be determined so far.
Methods: We investigated 368 patients of TC from Tokyo CCU Network
database, comprising of 70 cardiovascular centers in the metropolitan area during
January 1 2010 to December 31 2012. We attempted to characterize the clinical
profiles during hospitalization by comparing patients with physical stress (n=131),
emotional stress (n=104) and those without preceding stress (n=133).
Results: There were no differences in apical ballooning type (92.4%vs. 91.4%
vs. 91.0%, p=0.92, peak creatinine kinase level (846±2055 IU/l vs.414±439 IU/l
vs. 454±544 IU/l, p=0.84), sustained ventricular tachycardia or fibrillation (3.8%
vs. 7.7% vs. 3.8%, p=0.29) and cardiac death (1.5% vs. 1.9% vs. 2.3%, p=0.91).
There were differences in age (76.0±10.0 vs. 70.7±11.4 vs. 73.3±13.1, p<0.01),
female gender (68.0% vs. 84.6% vs. 80.5%, p<0.01), white blood cell count
(10032±4366/ml vs. 8963±4222/ml vs. 9264±7596/ml, p<0.01), brain natriuretic
peptide (776±1056 pg/ml vs. 471±970 pg/ml vs. 423±743 pg/ml, p<0.01), ejec-
tion fraction on echocardiogram (46.4±13.7% vs. 53.8±13.3% vs. 51.6±14.0%,
p<0.01), pump failure (Killip grade>III, 19.9% vs. 4.8% vs. 12.0%, p<0.01), res-
piratory supportive therapies (26.7% vs.8.7% vs. 12.0%, p<0.01) and all cause
death (11.5% vs.2.9% vs. 3.8%, p<0.01), respectively.
Conclusion: In the database from Tokyo CCU Network, TC preceded by phys-
ical stress seems to be more serious. Differential underlying disorders may be
responsible for the divergent clinical features.

P689 | BEDSIDE
Phenotypical expression of hypertrophic cardiomyopathy in a multi-
ethnic society

H.C. Tang1, L.L. Lazaro2, G.R. Mercadal2, M.N. Genuino2, W.A. Tan1,
Z.P. Ding1. 1National Heart Centre Singapore (NHCS), Singapore, Singapore;
2The Medical City, Manila, Philippines

Background: Phenotypical manifestation of hypertrophic cardiomyopathy (HCM)
is due to complex interplay of both genetic and environmental factors. Ethnicity
plays an important role; apical HCM is more frequently observed in Japanese
than in United States patients.
Objectives: To study the phenotypical features of HCM patients of different eth-
nicity in a multi-ethnic society.
Methods: We retrospectively recruited consecutive patients of 3 major ethnic
groups of our society (Chinese, Malays, and Indians) who had echo diagnosis
of HCM from Nov 2007 to Dec 2013 from our echo lab. Basic demographic data
were obtained from clinical notes. Offline echo images were analysed and geo-
metric parameters studied.
Findings: There were 543 patients recruited; 464 (85.5%) Chinese, 45 (8.3%)
Malays and 34 (6.3%) Indians. There were no significant differences between the
ethnic groups on pattern of hypertrophy, mean anterior and posterior mitral leaflet
length and mean left atrium diameter. Significant differences are noted in Indians
who are having the largest mean maximal wall thickness (2.2 cm, p=0.02) and
Chinese having the lowest proportion with significant LVOT obstruction at rest
(14%, p=0.02) (Table).

Total Chinese Malay Indian p-value
N=542 N=463 N=45 N=34

ASH 289 (53.3%) 240 (51.8%) 28 (62.2%) 21 (61.8%) 0.75
Concentric 45 (8.3%) 41 (8.8%) 2 (4.4%) 2 (5.9%)
Apical 208 (38.3%) 182 (39.3%) 15 (33.3%) 11 (32.4%)
Mean maximal wall thickness

(cm) 2.02±0.43 2.00±0.42 2.14±0.47 2.17±0.53 0.02
Mean anterior mitral leaflet length

(cm) 2.14±0.42 2.14±0.42 2.27±0.41 2.05±0.40 0.05
Mean posterior mitral leaflet

length (cm) 1.39±0.43 1.38±0.45 1.44±0.35 1.38±0.33 0.63
Mean left atrium diameter (cm) 4.32±0.85 4.31±0.86 4.46±0.84 4.31±0.72 0.54
LVOT obstruction (PPG >30mmHg

at rest) 87 (16%) 66 (14.2%) 13 (28.9%) 8 (23.5%) 0.02

Conclusions: In this probably the largest series of HCM patients of South East
Asian major ethnicity, we show for the first time phenotypical expression of HCM
of these three ethnic groups and they demonstrate no significant differences in
most parameters studied except two. More recruitment for the 2 smaller ethnic
groups in the future will help to ascertain whether the differences are by chance.
More patients with apical hypertrophy are observed in our cohort as compared to
published literature on Western cohort.

P690 | BEDSIDE
Long-term outcome under clinical management of arrhythmogenic
right ventricular cardiomyopathy causing desmosomal-gene
mutation carriers with no prior ventricular fibrillation or sustained
ventricular

A. Zorzi, I. Rigato, K. Pilichou, M. Perazzolo Marra, G. Thiene, S. Iliceto,
A. Rampazzo, B. Bauce, C. Basso, D. Corrado. University of Padova, Department
of Cardiac, Thoracic and Vascular sciences, Padua, Italy

Background: This study assessed the long-term outcome of arrhythmogenic
right ventricular cardiomyopathy (ARVC)-causing desmosomal (DS)-gene muta-
tions carriers without prior sustained ventricular tachycardia (VT) or ventricular
fibrillation (VF), who were managed according to a “non-aggressive” manage-
ment protocol characterized by a high threshold for ICD implantation.
Methods: The study population included 116 DS-gene mutation carriers [57
(49%) males; median age 33 years (16–48 years)]. The rate of major arrhythmic
events, sudden cardiac death (SCD) and all-cause death was evaluated prospec-
tively and stratified by both severity of phenotypic expression (using the 2010 In-
ternational Task-Force Criteria) and demonstration of ≥1 major risk factors such
as syncope, non-sustained VT, or ≥ moderate ventricular dysfunction. At the time
of first clinical evaluation, 40 of 116 (34%) subjects fulfilled the criteria for “definite”
ARVC while the remaining were either borderline or phenotype negative.
Results: During a median follow-up of 8.5 (5–12) years, 10 patients (9%) had
major arrhythmic events (0.9%/year) including 9 non-fatal VT/VF and 1 SCD. The
arrhythmic-event rate was 2.3%/year among patients with definite ARVC com-
pared to 0.2%/year among patients with borderline ARVC or phenotype nega-
tives (p=0.002). In patients with definite ARVC, the incidence of the arrhythmic
end-point was significantly higher in those with ≥1 risk factors (4.1%/year) than
in those with no risk factors (0.4%/year). There were 2 deaths, respectively from
SCD and heart failure, which accounted for a total mortality rate of 0.2%/year. The
incidence of all-cause death was similar to the estimated mortality of the general
population (0.3%/year) matched for age and gender from the same geographic
area (Veneto region of north-eastern Italy).
Conclusions: A non-aggressive clinical management with a high threshold for
ICD implantation was associated with a low all-cause mortality of DS-gene mu-
tation carriers with no prior VT or VF. arrhythmic risk factors such as syncope,
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non-sustained VT and ventricular dysfunction were significant predictors of major
ventricular arrhythmic events.
Acknowledgement/Funding: Funding for this study has been received from
Fondazione Cariparo, Padova and Rovigo, Italy and Veneto Region Target Re-
search, Venice.
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Long-term characterization and prognosis of dilated cardiomyopathy
in children compared to adult population: the trieste heart muscle
disease registry experience

I. Puggia1, M. Merlo1, G. Barbati1, D. Stolfo1, M. Gigli1, F. Ramani1, A. Di
Lenarda2, G. Sinagra1. 1University Hospital Riuniti, Department of Cardiology,
Trieste, Italy; 2Cardiovascular Center A.S.S. 1 of Trieste, Trieste, Italy

Purpose: Dilated cardiomyopathy (DCM) in childhood has a high incidence of
major cardiovascular events. In this study we compared outcome of pediatric and
adult DCM populations.
Methods: Between 1988 and 2014, 927 DCM patients were consecutively en-
rolled in the Heart Muscle Disease Registry. We performed a baseline evaluation
and regular evaluations for a median follow-up of 110 months (IQR: 54 - 185). We
excluded secondary forms of DCM.
Results: Pediatric population (≤18 years old at enrollment) counted 47 patients
(5%). Family history of cardiomyopathy was significantly higher among pedi-
atric population (34,8% vs 17,5%; p=0,03). At presentation pediatrics patients
had a significantly lower systolic arterial blood pressure (116±20 vs 125±17
mmHg; p=0,01) and a lower presence of left bundle branch block (4,4% vs
31,9%, p<0,001). Left ventricular ejection fraction (LVEF) was significantly higher
compared to older patients (36±13 vs 32±11; p=0,03). There were not signif-
icant differences about the use of evidence-based pharmacological and non-
pharmacological treatments. Because of the huge size difference between the
two groups and the presence of the above cited baseline differences, we com-
pared the survival of pediatric patients with a sample of older patients, randomly
matched on the basis of several baseline variables (presence of LBBB, family
history of DCM, heart failure duration, blood pressure and LVEF) in a 3:1 ra-
tio. Survival free from death/heart transplantation at Cox regression for matched
data was significantly lower among pediatric patients (p<0.001). Similar results
were obtained for sudden death/major ventricular arrhythmias and pump fail-
ure death/heart transplantation (p=0.001). Long-term longitudinal trends of main
echocardiographic parameters (indexed end diastolic diameter, indexed end di-
astolic volume, LVEF, restrictive filling pattern) was similar in the two subgroups.
Finally at multivariable Cox analysis in the pediatric population, baseline lower
LVEF and NYHA III-IV emerged as independent prognostic features, whole beta
blockers were protective.
Conclusions: Pediatric DCM population has a worse prognosis compared to
older patients also after adjustment for other significant covariates and despite
higher baseline LVEF and a similar clinical-echocardiographic long-term evolu-
tion.

P692 | BEDSIDE
Doppler echocardiography underestimates the prevalence of
mid-cavity obstruction in patients with symptomatic hypertrophic
cardiomyopathy

J.W. Malcolmson, A. Joshi, S. Hamshere, C. O’Mahony, N. Sekhri, S.A. Mohiddin.
Barts Health NHS Trust, Cardiology, London, United Kingdom

Introduction: The left ventricular (LV) mid-cavity obstructive (LVMCO) variant of
hypertrophic cardiomyopathy (HCM) is considered rare. LVMCO can be present
alongside the more common outflow tract obstruction (LVOTO). Either may be
present at rest or be detected only during provocation. Identifying LVMCO and
differentiating it from LVOTO has important implications for patient management.
No published data comparing Doppler with direct measurements of LVMCO at
rest or with provocation are available. We compared simultaneous Doppler and
invasive measures of obstructive gradient at rest and under isoprenaline stress
(IS).
Methods and results: 40 symptomatic HCM patients with suspected LV ob-
struction underwent cardiac catheterization with simultaneous invasive (end-hole
pigtail) and Doppler measurements at rest and during IS. Of the 16 patients with
invasively detected LVMCO, 1 had non-diagnostic imaging. Mean peak invasive
gradient was 84.9±27.79 mmHg, and 47.7±34.7 mmHg by Doppler (p=0.0002,
R=0.78). Using ≥30mmHg threshold for significant obstruction during invasive
testing, 15 had LVMCO, of which 3 also had LVOTO. In the 3 with multi-level ob-
struction, Doppler could not accurately differentiate between LVOTO and LVMVO.
Of the 12 with isolated LVMCO, Doppler identified MCO in only 6 (50%). In the
6 patients in whom Doppler did not detect LVMCO, 4 had abrupt mid-systolic
cessation of spectral velocity (at below the 30 mmHg threshold) indicating com-
plete obstruction of the mid-cavity. In the 6 patients in whom Doppler did detect
LVMCO, abrupt mid-systolic cessation of spectral velocity was seen in 3.
Conclusion: Our findings suggest that Doppler echocardiography in LVMCO
underestimates magnitude of obstruction and can miss approximately half the
cases. Causes of this limitation in the use of Doppler in LVMCO include the
cessation of intracavity flow before peak gradient develops and contamination
of spectral traces in multilevel obstruction. Recognition of abrupt mid-systolic flow

cessation in the LV and consideration of invasive gradient measurements may
improve detection of LVMCO in symptomatic HCM patients.

P693 | BEDSIDE
Fragmented QRS improves prediction ability of the Risk-SCD
calculator for sudden cardiac death in Japanese patients with
hypertrophic cardiomyopathy

R. Teramoto, T. Konno, H. Tada, T. Tsuda, A. Hodatsu, K. Sakata, K. Hayashi,
N. Fujino, M. Kawashiri, M. Yamagishi. Kanazawa University Graduate School of
Medicine, Division of Cardiovascular Medicine, Kanazawa, Japan

Background: The Risk-SCD calculator on ESC website is an established clinical
tool for predicting sudden cardiac death (SCD) in patients with hypertrophic car-
diomyopathy (HCM). The input factors include age at evaluation, maximum wall
thickness, left atrial diameter, maximum left ventricular outflow gradient, family
history of SCD, Non-sustained ventricular tachycardia and unexplained syncope
to estimate 5-year SCD risk. However, SCD could occur in HCM patients with
intermediate risk or even with low risk determined by the Risk-SCD calculator,
which may be prevented if the Risk-SCD calculator is used in combination with
other predictive factors for SCD.
Purpose: We investigated whether the Risk-SCD calculator shows improved abil-
ity to predict SCD endpoints when combined with independent factors associated
with SCD in Japanese HCM population.
Methods and results: We retrospectively studied 123 patients with HCM (77
men, mean age 61.3 years) who were followed-up at our institution. After 5.2-
year median follow-up, in total 16 SCD endpoints occurred. Of the 16 SCD end-
points, 12 occurred in 107 patients with low to intermediate risk (5-year risk<6%)
determined by the Risk-SCD calculator. Multivariate logistic regression analyses
demonstrated that the presence of fragmented QRS on 12-lead ECG (OR=14.91,
95% CI: 3.401–65.347, p<0.001) independently predicted the occurrence of SCD
endpoints in our HCM population. Further, ROC analyses for SCD revealed that
area under the curve (AUC) of the Risk-SCD calculator combined with fragmented
QRS was greater than that of Risk-SCD calculator alone (AUC; 0.701 vs 0.593,
p=0.045). In addition, applying fragmented QRS to Risk-SCD in all individuals
enhanced accuracy of risk stratification with a net reclassification improvement of
0.789 (95% CI 0.2821–1.295, p=0.002).
Conclusions: Fragmented QRS on 12-lead ECG was an independent predictive
factor for the occurrence of SCD endpoints in Japanese HCM patients. More-
over, the prediction ability of the risk calculator on ESC website for SCD may be
improved when combined with fragmented QRS in HCM.

P694 | BENCH
The combination of diastolic filling and diastolic deformation predicts
mortality in patients with cardiac amyloidosis during serial
echocardiography

K. Hu1, D. Liu1, S. Stoerk1, S. Herrmann1, M. Cikes2, B. Kramer1,
P.D. Gaudron1, G. Ertl1, B. Bijnens3, F. Weidemann1. 1University of Wuerzburg,
Department of Internal Medicine I, Comprehensive Heart Failure Center,
Wuerzburg, Germany; 2University Hospital Centre Zagreb, Zagreb, Croatia;
3ICREA - Universitat Pompeu Fabra, Barcelona, Spain

Background: Previous studies showed that speckle tracking imaging (STI) de-
rived longitudinal systolic strain or early diastolic strain rate (LSRdias) reduction
could predict increased mortality in patients with cardiac amyloidosis (CA).
Purpose: To evaluate the prognostic performance of changes in systolic and di-
astolic strain rate parameters during serial echocardiographic follow-up on short
to intermediate term mortality in CA patients.
Methods: Thirty biopsy-proven light-chain amyloidosis patients with cardiac in-
volvement were enrolled. Echocardiography was performed at baseline and at
follow up (median 257, quartiles 110–566 days). Global and segmental longitu-
dinal systolic strain/strain rate and LSRdias were assessed by two-dimensional
STI.
Results: Eighteen (60%) patients died during a median follow-up of 145 (quar-
tiles 43–369) days after the follow up echocardiographic examination. Nine (30%)
patients died within 90 days after the follow up echocardiography. Baseline sep-
tal apical to basal systolic strain ratio was significantly higher in non-survivor
group than in survivor group (3.75±1.76 vs. 2.54±1.05, P=0.027). Compared to
baseline, systolic strain (baseline 13±7 vs. follow-up 11±7%), systolic strain rate
(1.35±0.40 vs. 0.95±0.41 S-1), and LSRdias (1.55±0.60 vs. 1.34±0.74 S-1) at
the lateral apical segment were significantly decreased (all P<0.05), while early
mitral inflow velocity to global LSRdias ratio (E/LSRdias, baseline 1.60±1.64 vs.
follow-up 2.07±2.01, P=0.006) was significantly increased during follow-up in non-
survivor group. Above parameters remained unchanged in survivor group during
follow up (all P>0.05). Cox’s regression analysis revealed that Baseline septal
apical to basal systolic strain ratio and E/LSRdias; changes in serum albumin,
apical-lateral systolic strain, and E/LSRdias during follow-up were univariable
predictors of all-cause mortality. Multiple regression analysis showed that serum
albumin decrease (HR=6.50, 95% CI: 1.73–24.45, P=0.006) and E/LSRdias in-
crease during follow-up (HR=6.00, 95% CI: 1.57–22.96, P=0.009) remained in-
dependently predictive of increased mortality risk. E/LSRdias (HR=12.00, 95%
CI: 1.57–91.62, P=0.017) increase during follow-up also independently predicted
short-term (90 days) mortality in CA patients.
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Conclusion: Combined evaluation of diastolic filling and diastolic deformation
during serial echocardiography predicts mortality and could help to improve
risk stratification in CA patients Progressive E/LSRdias increase, a deformation
marker of diastolic dysfunction, serves as an independent predictor for short-term
mortality in CA patients.

P695 | BEDSIDE
Myocardial edema assessed with T2-weighted CMR imaging is
associated with adverse clinical features in hypertrophic
cardiomypathy

D.H.F. Gommans1, G.E. Cramer1, J. Bakker2, M. Michels3, H.J. Dieker1,
M.A. Fouraux4, C.L.M. Marcelis5, J. Timmermans1, M.A. Brouwer1,
M.J.M. Kofflard6. 1Radboud University Medical Centre, Department of
Cardiology, Nijmegen, Netherlands; 2Albert Schweitzer Hospital, Department of
Radiology, Dordrecht, Netherlands; 3Erasmus Medical Center, Department of
Cardiology, Rotterdam, Netherlands; 4Albert Schweitzer Hospital, Department
of Clinical Chemistry, Dordrecht, Netherlands; 5Radboud University Medical
Centre, Department of Clinical Genetics, Nijmegen, Netherlands; 6Albert
Schweitzer Hospital, Department of Cardiology, Dordrecht, Netherlands

Introduction: Cardiovascular magnetic resonance (CMR) is well suited to char-
acterize the phenotype of hypertrophic cardiomyopathy (HCM), with assessment
of key features as hypertrophy and fibrosis. More recently, myocardial edema has
been demonstrated in HCM patients, using T2-weighted CMR imaging. Little is
known with regard to its prevalence and its relation with clinical characteristics.
Purpose: To study the prevalence of edema, and its relation with clinical features
of HCM such as hypertrophy, fibrosis, troponin and LV function.
Methods: HCM patients with no history of coronary artery disease were eligi-
ble. Participants underwent cardiac CMR at 1.5 Tesla using cine, late gadolin-
ium enhancement and T2-weighted CMR imaging to assess LV systolic function,
maximal wall thickness and mass, fibrosis and edema. On the same day cardiac
troponin T was measured using a highly sensitive assay.
Results: Edema was present in 28 out of 105 included HCM patients. LV mass
and maximal wall thickness were significantly higher in patients with edema
(p<0.001). Fibrosis was more often and to a greater extent present in patients
with edema (p<0.001). Patients with edema had a higher troponin concentration
and lower LV ejection fraction (p<0.001).

Total Edema absent Edema present p-value
(n=105) (n=77) (n=28)

Maximal LV wall thickness (mm) 18 (14–21) 16 (13–19) 21 (19–24) <0.001
LV mass indexed to BSA (g/m2) 62 (52–84) 57 (50–74) 85 (63–116) <0.001
LV ejection fraction (%) 59±7 61±6 55±7 <0.001
Fibrosis present 67 (64%) 41 (53%) 26 (93%) <0.001
Fibrosis extent (% of LV mass) 3 (0–10) 1 (0–7) 10 (4–19) <0.001
Cardiac troponin T (ng/L) 8 (3–14) 7 (3–12) 15 (8–26) <0.001

Conclusions: Myocardial edema was present in about one quarter of HCM pa-
tients. Patients with edema had more LV hypertrophy, more fibrosis, a higher tro-
ponin concentration and a lower LV ejection fraction. Given the association with
these adverse clinical features, future studies are warranted regarding edema and
clinical outcome in HCM.

PERICARDIAL AND MYOCARDIAL DISEASE, TUMOURS,
OTHER
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Resting heart rate is associated with prognosis in systemic sclerosis

L.E. Couperus, R.W.C. Scherptong, R.W. Treskes, J.K. De Vries, A.A. Schouffoer,
J. Meijs, C.A. Swenne, M.J. Schalij, H.W. Vliegen. Leiden University Medical
Center, Leiden, Netherlands

Introduction: Patients with systemic sclerosis (SSc) frequently exhibit cardiac
involvement and are at increased risk of cardiovascular death. An increase in
heart rate might be one of the first signs of subclinical cardiac involvement.
Purpose: The aim of the current study was to assess the predictive value of heart
rate on survival in patients with SSc without pre-existent cardiac disease.
Methods: Resting heart rate was retrieved from routinely acquired 12-lead ECGs,
obtained from patients with SSc who visited our multidisciplinary care program.
Pre-existent heart disease and pulmonary hypertension were exclusion criteria.
All-cause mortality was registered during follow-up.
Results: 270 patients (age 56±15 years, 16% male) were included in the study.

Heart rate and survival in SSc

Two year survival was 97%. Mean heart rate was 69±12 bpm for survivors versus
80±17 bpm for non-survivors (p=0.03). An elevated heart rate correlated with
decreased survival (p<0.01, figure 1). After correction for age and sex, two-year
mortality was increased 8.4-fold in patients with a resting heart rate >85bpm as
compared to patients with lower heart rates (p<0.01).
Conclusion: A higher resting heart rate is associated with adverse prognosis
in patients with systemic sclerosis without pre-existent cardiac disease or pul-
monary hypertension. Therefore an increase in heart rate may represent a first
sign of cardiac disease and prompts for further cardiovascular assessment.

P697 | SPOTLIGHT
Dissection of the interventricular septum echocardiographic features

X. Gu, Y. He, S. Luan, Y. Zhao, L. Sun. Beijing AnZhen Hospital affiliated to
Capital Medical University, Department of Ultrasound, Beijing, China, People’s
Republic of

Objective: Dissection of the interventricular septum (IVS) is an extremely rare
entity. Few cases have been reported. An institutional data base review identified
13 pts with the diagnosis that were confirmed by cardiac surgery. The purpose
of the study was to determine the value of transesophageal echocardiography
(TTE) in establishing the diagnosis and to summarize the TTE features of IVS
dissection.
Methods: The 13 pts with IVS dissection, 8 males and 5 females (age range:
36–75 yrs; mean: 52±12 yrs) were taken from 789,114 TTEs performed between
1985 and 2014. The etiology, location, two dimensional morphology, and color
Doppler findings of the IVS dissection were noted.
Results: The incidence of IVS dissection in our center was 0.000016%. Among
the 13 patients with IVS dissection, the right sinus of Valsalva (SOV) was involved
in 11 pts. In 5 pts, a single aneurysm of the right SOV was seen dissecting into
the IVS. In 4 pts, aortic valve endocarditis caused the IVS dissection, including
one pt with bicuspid valve infection, 2 pts with absess formation adjacent to an
aortic valve replacement dissecting into the IVS, one pt. with a combination of
a bicuspid aortic valve and right SOV dissected into the IVS, and one pt with
an aortic prosthetic paravalvular leak following absess formation dissecting into
the IVS. In one patient, a bicuspid aortic valve combined with right SOV dissected
into the interventricular septum. Also, in one pt, mechanical aortic valve prosthetic
replacement was complicated by annular detachment and a severe paravalvular
leak causing IVS dissection. In all 11 pts, TTE showed a dissecting cystic-like
mass in the IVS from the base to mid-septum or confined to the septal base in
all 11 pts. The path of the dissection in all these pts was traced to the right SOV.
Also, communication between the dissection and the aortic root were seen in
these 11 patients. In the other 2 pts, IVS dissection followed septal rupture due to
a myocardial infarction. In these pts, communication between the dissection and
the right ventricle was seen.
Conclusions: The study showed that most dissections of the IVS commenced
in the right SOV, due to either congenital anomalies, infective endocarditis or fol-
lowing aortic valve replacement. The TTE characteristic of IVS dissection is a
cystic-like mass in the IVS. The other cause of IVS dissection is a myocardial
infarction.

P698 | BEDSIDE
Impact of left ventricular wall hypertrophy relative to right ventricular
wall thickness on pathological remodeling and adverse cardiac events
in hypertrophic cardiomyopathy

T. Konno, Y. Nagata, R. Teramoto, A. Hodatsu, E. Masuta, K. Hayashi, N. Fujino,
M. Yamagishi. Kanazawa University Hospital, Division of Cardiovascular
Medicine, Kanazawa, Japan

Introduction: The extent of left ventricular maximal wall thickness (LVMWT)
has been associated with sudden cardiac death in hypertrophic cardiomyopa-
thy (HCM). Conversely, a small fraction of HCM patients show progressive LV
wall thinning, developing refractory heart failure. Therefore, even among HCM
patients with the same extent of LV wall hypertrophy, LVMWT may have different
predictive values for adverse cardiac events.
Objective: Since wall hypertrophy can occur not only in the left ventricle but also
in the right ventricle in HCM, we hypothesized that LVMWT relative to right ventric-
ular maximal wall thickness (RVMWT) can better predict clinical outcomes than
LVMWT alone, in the era of cardiac magnetic resonance (CMR).
Methods and results: We studied 106 HCM patients (61.5±14.5 years, 67
men) who underwent CMR with late gadolinium enhancement (LGE). The mean
LVMWT and RVMWT were 19.9±4.6 mm and 4.7±2.3 mm, respectively. LVMWT
relative to RVMWT, defined by the LVMWT/RVMWT ratio, was thus 4.9±2.0. In
univariate regression analyses, significant correlation was observed between the
LVMWT/RVMWT ratio and the extent of LGE (r=−0.23, p=0.017), LV ejection frac-
tion (r=0.36, p=0.0001), or NYHA class (r=−0.19, p=0.049), while LVMWT alone
did not correlate with these clinical parameters. Of the 106 patients, 13 (12%)
developed adverse cardiac events (sudden cardiac death, ventricular tachycar-
dia, ventricular fibrillation, hospitalization for heart failure, or new onset atrial fib-
rillation) after CMR. Multivariate logistic regression analyses revealed that the
LVMWT/RVMWT ratio was an independent predictor of adverse cardiac events,
even after adjusting for clinical cofounders (adjusted OR=1.74, 95% CI = 1.15–
2.91, p=0.0053). ROC analyses for adverse cardiac events demonstrated that
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AUC of the LVMWT/RVMWT ratio was greater than that of LVMWT alone (0.72 vs
0.68).
Conclusions: These findings suggest that assessing the extent of LVMWT rel-
ative to RVMWT may be useful in estimating increased pathological myocardial
fibrosis and also in predicting adverse cardiac events in HCM patients.

P699 | BENCH
Cardiac tumors: clinical features, management strategies and
outcomes

B. Hudzik1, K. Miszalski-Jamnka2, J. Glowacki2, J. Szkodzinski1, A. Lekston1,
M. Zembala3, M. Gasior1. 13rd Dept. of cardiology, Silesian center for Heart
Disease, Zabrze, Poland; 2Silesian Center for Heart Diseases (SCHD), Zabrze,
Poland; 3Silesian Center for Heart Diseases (SCHD), Dept. of Cardiac Surgery,
Zabrze, Poland

Introduction: Tumors of the heart are infrequent. The most prevalent are pseu-
dotumors. The estimated frequency of primary tumors of the heart ranges from
0.0017% to 0.33%. Seventy-five percent of these are benign. Myxomas account
for nearly half of them. Other primary benign tumors include lipomas, fibromas,
hemangiomas, teratomas, and rhabdomyomas. Primary malignant cardiac tu-
mors are predominantly sarcomas in nature. Angiosarcomas and undifferentiated
sarcomas are the most prevalent. Metastases to the heart are more common
(40 to 100 times) than primary tumors. We sought to determine clinical features,
management practices and long-term survival in patients with cardiac tumors.
Material and methods: We retrospectively studied patients hospitalized between
January 2000 and June 2012. Patients admitted with a referring diagnosis of car-
diac mass or with a discharge diagnosis of cardiac neoplasm entered the study.
Patients with a pre-existing diagnosis of cardiac pseudotumor (thrombi, vegeta-
tions) were excluded from the study. Sixty-one patients were identified. Three of
them were excluded given the final diagnosis of pseudotumor. Finally, fifty-eight
patients were included in the study.
Results: Of 58 patients, 23 (40.0%) had benign cardiac tumor and 35 (60.0%)
had malignant cardiac tumor. Of 35 malignant tumors, 10 (28.6%) were pri-
mary tumors and 25 (71.4%) were metastatic tumors. Predominantly, benign
tumors were myxomas. Other included rhabomyomas, fibromas, and calcified
amorphous tumor. Malignant tumors were primarily sarcomas of various histo-
logical types and one pericardial mesothelioma. Metastases to the heart arose
from lung, breast, renal, cervix uteri carcinomas, and less frequent form lym-
phomas/leukemias. Primary cardiac tumors were mainly located within the four
cardiac chambers, whereas metastatic cardiac tumors presented as pericar-
dial effusion/cardiac tamponade. Benign cardiac tumors were associated with a
very good long term prognosis. Whereas malignant cardiac tumors (primary or
metastatic irrespectively) portend dismal long-term prognosis. Most patients died
within one year of diagnosis.
Conclusions: Since non-invasive diagnostic modalities have become more sen-
sitive, there is a marked increase in the number of patients diagnosed with cardiac
tumors. Malignant cardiac tumors are not as infrequent as previously reported.
Patients usually present late in the course of the disease with advanced disease.
The prognosis is excellent for benign cardiac tumors, whereas it is dismal for pri-
mary malignant and metastatic cardiac tumors.

P700 | BEDSIDE
Functional capacity in patients with restrictive syndromes:
endomyocardial fibrosis versus constrictive pericarditis

A.L. Sayegh1, D.T.P. Melo2, F.R. De Souza1, M.R. Dos Santos1, A.C.B. Dutra-
Marques1, V.C. Salemi2, C.E. Negrao1, C. Mady2, M.J.N.N. Alves1,
F. Fernandes2. 1Heart Institute of the University of Sao Paulo (InCor),
Cardiovascular Rehabilitation, Sao Paulo, Brazil; 2Heart Institute of the University
of Sao Paulo (InCor), Sao Paulo, Brazil

Introduction: Although peak oxygen consumption (VO2peak) has prognostic
value in some cardiac diseases, little is known about functional capacity in dif-
ferent restrictive syndromes such as endomyocardial fibrosis (EMF) and constric-
tive pericarditis (CP), even though both share many clinical and hemodynamic
features. However, considerable differences exist in the pathophysiology, man-
agement, and prognosis between these two syndromes.
Purpose: The aim of this study was evaluate if there are differences in functional
capacity between these two different pathophysiology of restrictive syndromes
(EMF and CP)
Methods: 12 EMF and 12 CP patients were compared to 12 healthy subjects
(HS). Functional capacity by maximum cardiopulmonary exercise test (bike, ramp
protocol), left ventricle ejection fraction (LVEF) by echocardiography (Simpson),
and quality of life by Minnesota Living with Heart Failure Questionnaire (ML-
WHFQ) were evaluated.
Results: There were no differences between EMF, PC and HS for age (56±3 vs.
50±3 vs 52±1 years, p=0.22, respectively) and gender (F=8/M=4 vs. F=6/M=6
vs. F=8/M=4 sex, p=0.63, respectively). EMF and PC showed no differences in
functional class (I=2 / II=6 / III=3 / IV=1 vs. I=3 / II=1 / III=5 / IV=3 NYHA, p=0.15,
respectively) and LVEF (57±3 vs. 63±2%, p=0.10, respectively). VO2peak was
lower in EMF and CP (16.3±0.7 vs. 16.4±0.9 ml/kg/min, respectively) compared
to HS (25.8±1.5 ml/kg/min; p<0.001). Resting heart rate (HR) (68±2 vs. 76±4 vs.
80±4 beats; p=0.05 respectively); peak HR (130±5 vs. 132±9 vs. 155±5 beats;

p=0.02 respectively); maximum power output (62±6 vs. 57±6 vs. 149±16 Watts,
p<0.001, respectively); and peak ventilation (46.9±3.2 vs. 42.9±2.8 vs. 67.8±5.0
ml/kg/min, p<0.0001, respectively) were lower in EMF and CP compared to HS.
There was no difference between groups in respiratory exchange ratio (1.13±0.03
vs. 1.13±0.05 vs. 1.22±0.02, p=0.15, respectively). MLWHFQ was not different
between EMF and CP (47±5 vs. 62±6 score, p=0.07, respectively).
Conclusions: Although differences in pathophysiology exist between both re-
strictive syndromes, functional capacity is equally impaired independently of the
etiology. This result point out that functional capacity assessment could be impor-
tant in the prognosis of these two population.

P701 | BEDSIDE
Demographic characteristics and inhospital outcome of patients with
pericardial diseases admitted to a tertiary care hospital

M. Abdelhamid, S. Salama, K. Said, A. Elfol. Cardiology Department, Cairo
University, Cairo, Egypt

Background: Pericardial diseases are common, have multiple causes, and are
often misdiagnosed. Proper diagnosis and appropriate management of pericar-
dial diseases can significantly reduce morbidity and mortality.
Purpose: This study aimed to identify the clinical and demographic characteris-
tics of patients with pericardial diseases admitted to tertiary care center and the
predictors of in-hospital morbidity and mortality.
Methods: A total of 120 patients aged 8 to 74 years (mean age 42.9±15.7 years,
59 men) admitted to a teaching-hospital, with definite pericardial disease were
prospectively evaluated from February 1, 2013 till August 31, 2014. All patients
were subjected to full clinical evaluation, routine labs (including cardiac Troponin,
ESR, CRP), electrocardiogram, chest X-ray, transthoracic echocardiography in
addition to cytological, bacteriological and chemical analysis of pericardial fluid if
obtained either surgically or by pericardiocentesis. All patients were followed up
for 30 days.
Results: Our study included 45 patients (37.5%) with acute pericarditis, 105 pa-
tients (87.5%) with pericardial effusion and 5 patients (4.1%) with consrtrictive
pericarditis. The most common aetiology was idiopathic (18.3%), renal failure
(16.7%), hypothyroidism (10.8%), rheumatic fever (9.2%), malignancy (9.2%). In
acute pericarditis; chest pain was present in 77.7% of patients, pericardial rub
in 82.2%, ST segment elevation in 55.6%, PR segment elevation in 40% and el-
evated troponin I level in 66.7%. Cardiac tamponade was present in 24.7% of
patients with pericardial effusion. By echocardiography, pericardial effusion was
mild in 28 patients (26.7%), moderate in 39 patients (37.1%) and severe in 38
patients (36.2%). Pericardiocentesis was done in 31 patients (29.5%); of them,
24 (92.3%) had tamponade. Pericardial window was done in 11 patients (10.5%)
Pericardiectomy was done in one patient with constrictive pericarditis. Regarding
follow up, recurrent pericarditis occurred in 3 patients (6.7%), recurrent effusion
in 6 patients (5.7%), persistent effusion occurred in 10 patients (9.5%) and death
occurred in 6 patients (5%). Cardiac tamponade was associated with higher risk
of mortality (odds ratio 8.3, P=0.018, R2 =14.8%). The commonest cause of re-
hospitalization is recurrent significant effusion (odds ratio 6.2, P=0.02, R2 =68%).
Conclusion: The presence of cardiac tamponade is considered the most impor-
tant cause of mortality in patients with pericardial diseases. Recurrent significant
effusion is the commonest cause of re-hospitalization.
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Left atrial remodeling and dysfunction occur early in patients with
systemic sclerosis and normal left ventricular function

D. Peluso1, E. Pigatto2, G. Romeo1, U. Cucchini1, D. Muraru1, P. Aruta1,
F. Cozzi2, L. Punzi2, S. Iliceto1, L.P. Badano1. 1University Hospital of Padua,
Department of Cardiac, Thoracic and Vascular Sciences, Padua, Italy;
2University Hospital of Padova, Rheumatology Unit. Department of Medicine,
Padua, Italy

Background: Cardiac involvement in patients with systemic sclerosis (SSc) is
associated with poor prognosis. However, it is usually detected only after the on-
set of clinical manifestations. Left atrial (LA) remodeling and/or dysfunction may
occur at earlier stages of SSc.
Purpose: To investigate if LA size and function are affected by SSc.
Methods: 87 SSc patients (76 female; 56±12 years), without known heart in-
volvement, were compared with 73 age and gender-matched healthy volunteers.
Mean disease duration was 14±9 years. 47% pts were affected by limited and
53% by diffuse cutaneous form of SSc. Antinucleus antibodies were positive in all
patients. All subjects underwent a complete echocardiogram. LA maximum, pre-
A and minimum volumes were measured and total and active emptying fractions
were calculated.
Results: Although SSc patients showed normal left ventricular ejection fraction

Left atrium size and function

SSc patients (n=87) Controls (n=73) p

Maximum volume (ml/m2) 31±8 24±6 <0.0001
PreA volume (ml/m2) 21±7 13±5 <0.0001
Minimum volume (ml/m2) 13±6 7±4 <0.0001
Total emptying fraction (%) 57±10 72±10 <0.0001
Active emptying fraction (%) 37±9 51±11 <0.0001
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(63±4%) and diastolic function (E/A 1.1±0.4, E/e’ 9±3), their LA volumes were
larger and both LA total and active emptying fractions were significantly lower
than those measured in controls (Table).
Conclusions: In patients with SSc and normal left ventricular function there is a
significant remodeling of the left atria with a significant impairment of LA emptying
function. Further outcome studies will assess the prognostic value of our results.

P703 | BEDSIDE
Contemporary evaluation of non-surgical causes of cardiac
tamponade: acute and long-term outcomes

A. Orbach, J. Schliamser, M.Y. Flugelman, B. Zafrir. Lady Davis Carmel Medical
Center, Cardiology Department, Haifa, Israel

Background: Cardiac tamponade, a life threatening state, may complicate var-
ious medical conditions. The contemporary interventional era may have led to
changes in clinical characteristics, causes and outcomes of non-surgical tampon-
ade.
Methods: We retrospectively investigated all consecutive patients diagnosed with
non-surgical cardiac tamponade, based on clinical and echocardiographic find-
ings, at a single medical center between the years 2000–2013. Data on medical
history, index hospitalization, pericardial fluid characteristics and etiologies, as
well as acute and long term outcomes, were collected.
Results: Non-surgical tamponade was observed in 83 patients (52% females).
Pericardiocentesis was carried out in 80 patients. Major etiologies included com-
plications of percutaneous cardiac interventions (29 patients, 36%) and malignan-
cies (primarily lung cancer; 19 patients, 23%), followed by infectious/inflammatory
causes (15%) and mechanical complications of myocardial infarction (12%). Six-
teen patients (19%) have died during hospitalization. Acute presentation of symp-
toms and lower quantity of effusion were associated with in-hospital mortality
(p=0.045 and p=0.007). Tamponade secondary to malignancies was associated
with the most substantial increase in post-discharge mortality (from 16% in-
hospital to 68% 1-year mortality). During mean follow-up of 45 months, 39/83
patients (45%) have died. Malignancies, mechanical complications of myocar-
dial infarction and bleeding/ coagulation abnormalities, were etiologies associ-
ated with poor survival (80% mortality during follow up). In comparison, tampon-
ade cases secondary to complications of percutaneous cardiac interventions or
infectious/inflammatory causes, were associated with significantly better survival
(28% and 17% mortality); log rank p<0.001.
Conclusions: In a contemporary cohort of medical patients, complications of
percutaneous cardiac interventions were the leading cause of non-surgical tam-
ponade. Nevertheless, the worst long term prognosis was associated with tam-
ponade secondary to malignant disease, mechanical complications of myocardial
infarction, and bleeding/ coagulation abnormalities.

P704 | BEDSIDE
Tamponade among systemic lupus erythematosus patients

T. Larbi, Z. Meddeb, S. Hamzaoui, A. Elouni, K. Bouslema, S. M’rad. Mongi Slim
hospital, Internal Medicine, Tunis, Tunisia

Introduction: Although pericarditis is the most common cardiac feature in sys-
temic lupus erythematosus (SLE), tamponade rarely occurred and count for 3%
of cases.
Purpose: The aim of our study was to describe the clinical features and progres-
sion of SLE patients presenting tamponade.
Methods: Retrospective single center study having compiled among patients with
SLE who presented tamponade (1994–2014). SLE diagnosis was based on the
Americam college of Rhumatology criteria. Drug- induced lupus cases were ex-
cluded.
Results: Of 120 patients followed for SLE, 17 had pericarditis (14.16%) among
which 6 cases of tamponade. It was 5 women and 1 man. The mean age at
diagnosis was 29.5 years. Tamponade was indicative of lupus in 5 of our pa-
tients. It appeared 2 years after diagnosis in the sixth patient. All patients received
drainage. The nature of drainage liquid, available in 4 cases, was exudative (n=3)
and transudative (n=1). The bacteriological tests were negative in all cases. As-
sociated extracardiac manifestations were: polyarthralgia (n=4), pleural effusion
(n=3), photosensitivity (n=2) and glomerularnephritis (n=1). ANA were positive in
all cases with an average rate to 1/194. Five patients had anti-dna natives’ au-
toantibodies whereas a patient had anti-Sm autoantibodies. The C4 complement
fraction was consumed in 2 patients. Treatment consisted of corticosteroids at a
dose of 1 mg/kg/day for 4 patients and 0.5mg/kg/day for the remaining 2 patients.
The patient who had renal disease received cyclophosphamide then mycofeno-
late of mofetyl. The outcome was favorable in 4 patients, one patient died of a
cardiogenic shock and one patient was lost. The average follow-up was 6 years
[2–15 years].
Conclusion: Lupus pericarditis is typically non-compressive and steroid-
sensitive, but the occurrence of tamponade is not so exceptional. It occurs mainly
during the first year of monitoring. Seeking for extracardiac manifestations and
anti-nuclear antibodies allows the diagnosis and guides therapeutic management.
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To be or not to be patent: the relationship between migraine and
patent foramen ovale

N. Kahya Eren1, N.G. Bulbul2, S. Yakar Tuluce1, C. Nazli1, Y. Beckmann2. 1Izmir
Katip Celebi University Ataturk Training and Research Hospital, cardiology, Izmir,
Turkey; 2Izmir Katip Celebi University Ataturk Training and Research Hospital,
neurology, Izmir, Turkey

Background: Migraine is a common neurological disorder with an uncertain
pathogenesis. A pathophysiological link has been proposed between the migraine
headache and patent foramen ovale (PFO). However, the data about the associ-
ation of migraine with the presence of PFO is conflicting.
Purpose: The aim of this study is to prospectively investigate the prevalance of
PFO in patients with migraine compared to that of age- and sex- matched control
subjects.
Methods: A total of 203 migraneous patients and 212 age- and sex-matched
control subjects were included in the study. Transthoracic echocardiography with
agitated saline injection was used to evaluate the presence of PFO. Patent fora-
men ovale was judged to be present if any microbuble was seen in the left cardiac
chambers within the first 5 cardiac cycles from the maximum right atrial opacifi-
cation at rest or after provacative maneuvers.
Results: Mean age of the patients was 37.2±9.8 years and 93% were female.
Migraine with aura was present in 32% (n=65) of the patients. The prevalence of
PFO was similar in patients with migraine and the control subjects (42% vs. 44%;
OR 0.90, 95% confidence interval 0.61–1.33, p=0.61). Likewise, the prevalence
of PFO was similar in migraneurs patients with or without aura (41% vs. 42%; OR
0.95, 95% confidence interval 0.51–1.76, p=0.87).

Demographic and clinical characteristics of the case and the control subjects

Patients with migraine (n=203) Control group (n=214) p value

Age (years) 37.2±9.8 35.1±10.7 0.61
Female 93% 96% 0.29
Smoking status 23% 30% 0.16
Hypertension 8% 7% 0.56
Thyroid disease 10% 7% 0.24
Diabetes mellitus 0.5% 0.4% 0.92
Family history of migraine 41% 21% 0.005
Family history of stroke 20% 19% 0.90

Conclusion: This study suggest that PFO is not more common in patients with
migraine compared to healthy subjects. Therefore, our findings suggest that the
casual relationship between migraine headache and the presence of PFO is
questionable.
Acknowledgement/Funding: No funding was received in support of this study
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Spekle tracking in ALCAPA patients after surgical repair and normal
ejection fractionas predictor of residual coronary disease

B. Castaldi1, V.L. Vida2, E. Reffo1, G. Stellin2, O. Milanesi1. 1University of
Padova, Women’s and Children’s Health, Padua, Italy; 2University of Padova,
Cardiac surgery, Padua, Italy

Introduction: Anomalous origin of left coronary artery from pulmonary artery
(ALCAPA) is a rare congenital heart disease. Surgical re-implantation of the left
coronary artery (LCA) is the treatment of choice in those patients. After surgi-
cal re-implantation, global left ventricular function improve up to normal values.
Despite all, residual coronary lesions or myocardial fibrosis may be found using
other imaging methods like cardiac magnetic resonance (C-MRI), coronary-CT or
coronary angiography.
Aim of the study: The aim of the study is to detect regional left ventricular dys-
function predictive of coronary lesions or residual myocardial fibrosis using strain
(S) and strain rate (SR) imaging.
Methods: We enrolled 10 patients treated with surgical re-implantation of LCA for
ALCAPA. All patients were asymptomatic and ejection fraction (EF) was normal.
More than mild residual mitral valve regurgitation was considered an exclusion
criteria. Using S-SR imaging we studied longitudinal, radial and circumferential
function.
Based on pre-operative coronarographic data, the left ventricle (LV) was divided
in LCA territory and right coronary artery (RCA) territory. C-MRI was performed
to assess myocardial fibrosis and the anatomy of the coronaries. In case of sus-
pected coronary stenosis, a coronary angiography (CA) was performed.
Finally, twenty normal subjects were enrolled as control group.
Results: Median age at surgery was 188 days (range 54 days–8 years), mean
follow-up 8.7±4.7 years. ALCAPA patients presented a mean LV-EF similar to
normal (65±5% for both groups). Diastole was normal in all patients (E/A ratio
1.8±0.5; E/E’lat ratio 7.2±2.4). Longitudinal and circumferential function were re-
duced in LCA territory compared to RCA territory and normal. C-MRI showed
LCA stenosis in 3 of 10 patients, confirmed by CA: these patients had the low-
est longitudinal strain values in LCA territories (−11.7%, −14.7% and −14.8%).
Radial strain was preserved (Normal 45.0±12.5%, ALCAPA 40.1±20.2%, p=ns),
while circumferential strain was mildly depressed (−23.5±3.2% vs −19.9±2.0%,
p<0.05).
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Conclusions: After LCA re-implantation, ALCAPA patients showed a residual
sub-endocardial damage in LCA territories, due to the low perfusion before, dur-
ing or after surgical re-implantation. Radial function was generally preserved in
patients with normal ejection fraction. Despite a normal systolic and diastolic
function, the prevalence of residual coronary lesions was high (30%). A mean
longitudinal strain >-15% in LCA territories was able to identify that patients with
a 100% of sensitivity and 100% of specificity.
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Quantitative assessment of systolic left ventricular function with
speckle-tracking echocardiography in adult patients with repaired
aortic coarctation

M.E. Menting1, R.W.J. Van Grootel1, A.E. Van Den Bosch1, J.A. Eindhoven1,
J.S. McGhie1, J.A.A.E. Cuypers1, M. Witsenburg1, W.A. Helbing2, J.W. Roos-
Hesselink1. 1Erasmus Medical Center, Department of Cardiology, Rotterdam,
Netherlands; 2Erasmus Medical Center, Sophia Children’s Hospital, Department
of Pediatric Cardiology, Rotterdam, Netherlands

Background: After successful repair of coarctation of the aorta (CoA), systemic
hypertension and left ventricular (LV) dysfunction are of major concern at long-
term follow-up. Early detection is important to avoid further deterioration.
Purpose: To evaluate LV global longitudinal strain (GLS) and twist in adults after
CoA repair and to study relationships with conventional diagnostic parameters.
Methods: In this cross-sectional study, we prospectively recruited CoA patients
and healthy controls. All subjects underwent echocardiography and ECG. NT-
proBNP levels of patients were determined on the same day. With speckle-
tracking echocardiography, we measured LV GLS at the apical four-, two- and
three-chamber view (A4C, A2C, A3C), and for assessment of LV twist we mea-
sured apical and basal rotation at the parasternal short-axis views.
Results: We included 77 patients (56% male, age 33.6±12.7 years, age at re-
pair 2.5 [IQR 0.1–11.1] years) and 77 healthy controls (56% male, age 34.0±10.6
years). LV GLS of all three apical views and LV twist were significantly lower in pa-
tients (Figure). LV GLS of patients was correlated with LV EF (modified Simpson’s
rule) (r=−0.48, P<0.001), systolic and diastolic blood pressure (r=0.28, P=0.021;
r=0.34, P=0.005) and QRS duration (r=0.35, P=0.004). Patients with elevated NT-
proBNP levels (>14 pmol/L) had lower LV GLS at A4C than patients with normal
levels (−15.5±3.1% vs. −18.2±2.8%, P=0.006). When comparing only patients
with normal LV EF (80% of the patients) with controls, LV GLS remained signifi-
cantly lower (−17.8±2.1% vs. −20.2±1.6%, P<0.001).

Conclusions: Adults with repaired CoA have decreased LV GLS and twist. Al-
though the majority of patients seem to have a normal systolic LV function, LV
GLS was still reduced which could indicate early LV dysfunction.
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The value of dual source multidetector computed tomography in
determining pulmonary blood supply in patients with pulmonary
atresia with ventricular septal defect

N. Chaosuwannakit, P. Makarawate. Khon Kaen University, Faculty of Medicine,
Khon Kaen, Thailand

Background: Primary evaluation of patients with pulmonary atresia with ventric-
ular septal defect (PA-VSD) traditionally relies upon echocardiography and con-
ventional angiography, both of which have potential limitations. Echocardiogra-
phy is an operator dependent and limited by small window. Furthermore, echo-
cardiography does not provide the surgeon with a precise anatomical roadmap.
Conventional angiography (CA) is an invasive procedure with a risk of catheter
complications. Development of multidetector computed tomography (MDCT) and
software such as dual source MDCT provides an alternative to alleviate these
pitfalls of traditional cardiac diagnostic studies.
Methods and results: 38 patients with PA-VSD were underwent both MDCT
and conventional angiography. 28 patients had adequate size right and left pul-

Abstract P709 – Table 1

Total* Normal LV FC* LVID Z-score† Abnormal LVIDd Z-score* LVMI (g/m2)† Abnormal LVMI* V6R (mm)† V6R vs. LVIDd Z-score‡ V6R vs. LVMI‡

All 2,622 2,114 (81) +0.4 (1.6) 232 (9) 74.5 (29) 371 (14) 26.8 (9.0) 0.21 (<0.0001) 0.27 (<0.0001)
Male 1,675 (64) 1,364 (81) +0.4 (1.4) 130 (8) 76.9 (26.8) 251 (15) 27.5 (8.5) 0.13 (<0.0001) 0.20 (<0.0001)
Female 946 (36) 750 (79) +0.4 (2.0) 101 (11) 70.1 (32.1) 120 (13) 25.5 (9.8) 0.29 (<0.0001) 0.27 (<0.0001)

*N (%), †mean (SD), ‡r (p value).

MDCT images vs angiogram.

monary arteries (21 confluent and 7 non-confluent). Seven patients had com-
plete absence of native pulmonary artery and three patients had stenosis of distal
branches of pulmonary arteries; all had major aortopulmonary collateral arteries
(MAPCAs) from descending thoracic aorta and/or subclavian arteries. Sensitivity,
specificity,positive and negative predictive value of MDCT for detecting confluent
of pulmonary arteries, absence of native pulmonary artery and stenosis of pul-
monary arteries were all 100%. Moreover accuracy of detecting MAPCAs were
excellent.
Conclusions: Dual source MDCT provides high diagnostic accuracy in eval-
uation of pulmonary blood supply in patients with PA-VSD and allow precise
characterization of the condition of pulmonary arteries and MAPCAs which is
of paramount importance in managing patients with PA-VSD.
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Comparison of left ventricular hypertrophy by electrocardiogram and
echocardiography using novel data analytics tool

J. Weinberg1, P. Bhagat2, S. Bieganski2, A.S. Brown3, M. Kanasseril2,
T. Lavers3, K. Spencer4, C. Sable1. 1Children’s National Medical Center, Division
of Cardiology, Washington, United States of America; 2Philips Healthcare,
Andover, Massachusetts, United States of America; 3Pacific Knowledge
Systems, Sydney, Australia; 4University of Chicago Medicine, Chicago, United
States of America

Background: Left ventricular hypertrophy (LVH) is a common finding on pae-
diatric electrocardiogram (ECG) leading to many referrals for echocardiography
(echo). A novel data analytics client has the ability to rapidly mine data from echo
and ECG databases. We hypothesized that the client would allow for compari-
son of ECG and echo data in a large paediatric population to evaluate ECG as a
screening tool in our practice.
Methods: A test database was created from existing echo and ECG data from
September 2011 to September 2014 in a large regional practice in Washington,
DC. The data analytics client was applied to this database to identify patients 0–
18 years of age with LVH on ECG, with complete echo performed on the same day
in an outpatient setting. ECG R wave in lead V6 (V6R) and echo left ventricle (LV)
measurements, Z-scores, and LV qualitative finding codes (FC) were evaluated.
V6R was correlated with Z-score of LV diameter in diastole (LVIDd) and LV mass
indexed (LVMI) to body surface area.
Results: Of 35,007 encounters evaluated, 2,622 cases were identified meeting
inclusion criteria. Of these, 81% contained FC for normal LV structure and size.
Abnormal LV FC included 10% with dilated LV, 3% with concentric LVH, and 1%
with asymmetric LVH. Mean V6R was 26.8mm (2.68mV). Of 2,632 cases with
LVIDd Z-score present, the mean was +0.4 (±1.7), and 232 (9%) had LVID Z-
score >2. Of 2,690 cases with LV mass present, mean LVMI was 74.5 g/m2 (±29),
and 371 (14%) had LVMI >100 g/m2. When evaluated by age, the youngest pa-
tients were most likely and the oldest patients were least likely to have normal LV
FC. V6R had a weakly positive correlation with LVIDd Z-score and LVMI (Table).
Conclusions: The data analytics client was able to mine a database of ECG and
echo reports, comparing LVH by ECG and LV measurements and qualitative find-
ings by echo, identifying abnormal LV by echo in only 19% of cases. Further use
of this novel tool may assist in adjusting current normal ECG values for paediatric
patients.

P710 | BENCH
Application of combined echocardiography STIC and computational
fluid dynamics (CFD) technique in the study of fetal aortic isthmus
coarctation hemodynamics

Z. Chen1, Y. Zhou2, J.Y. Wang2, Y.H. He1, Y.N. Wang3, W.M. Shi1. 1Beijing
Anzhen Hospital, echocardiography department, Beijing, China, People’s
Republic of; 2Beihang University, School of Aeronautic Science and Engineering,
Beijing, China, People’s Republic of; 3Beijing Vista medical center, Gynecologist
and Obstetric, Beijing, China, People’s Republic of

Objective: To explore the digital model of normal fetal aortic arch (Aar) and arte-
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rial duct (AD) by combined fetal echocardiography STIC (spatio - temporal image
correlation) and CFD (Computational Fluid Dynamics) technique, and through
establishing the model of coarctation, to provide a more detail hemodynamic data
information for deep insight into its biological physical state.
Methods: Collecting fetal echocardiography 4D volume and the consecutive ul-
trasonic tomography images of short axis and long axis of fetal Aar and AD were
obtained by using 4d Volume with STIC; after extracting its border by the Havon
software, the 3 d digital model reconstruction of above structure was completed
by the CAD software, and the CFD method was used to omnidirectional display
the fetal blood flow pressure, streamline and wall shear stress (WSS) within the
Aar and AD, and to simulate and demonstrate the complex hemodynamic model
of coarctation.
Results: The fetal echocardiography STIC can provide the ultrasonic tomography
image to realize the 3D digital model of Aar and AD by CFD technique. This CFD
digital model showed that the obvious vortex flow existed in the dorsal part of the
initial segment of aortic arch branches arteries, the abounchement of arterial duct
and the greater curvature side wall of the original segment of descending aorta,
and displayed the fetal blood flow pressure, streamline and WSS in coarctation
was significantly higher than other vessel walls.

3D CFD digital model of fetal aorta

Conclusion: Based on the Aar and AD multiplanar images of fetal echocardio-
graphySTIC, the 3-D CFD digital model can be reconstructed and the complex
blood flow model showed by the 3-D CFD digital images of coarctation can pro-
vide hemodynamic explanation to its pathogenesis.
Acknowledgement/Funding: The authors gratefully acknowledge support from
Basic and Clinical Cooperation Scientific Research Fund of Capital Medical Uni-
versity Grants 14JL62
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Association between fetal congenital heart defects and maternal risk
of hypertensive disorders of pregnancy

H. Boyd1, S. Basit1, I. Behrens1, E. Leirgul2, H. Bundgaard3, J. Wohlfahrt1,
M. Melbye1, N. Oyen2. 1Statens Serum Institut, Department of Epidemiology
Research, Copenhagen, Denmark; 2University of Bergen, Department of Global
Public Health and Primary Care, Bergen, Norway; 3Rigshospitalet - Copenhagen
University Hospital, Unit for Inherited Cardiac Diseases, The Heart Centre,
Copenhagen, Denmark

Background: Pregnant women carrying fetuses with heart defects and women
with hypertensive disorders of pregnancy (HDP) both often exhibit angiogenic
imbalances, suggesting that the same underlying processes may play a role in
the etiology of heart defects and the pathology associated with HDP.
Purpose: To determine whether fetal heart defects are associated with an in-
creased risk of maternal HDP, and whether the mechanisms driving the associa-
tion are primarily maternal or fetal.
Methods: Using Danish national registers, we constructed a cohort comprising
all singleton pregnancies without chromosomal abnormalities continuing to ≥20
completed weeks gestation in Denmark, 1977–2011, and identified both pregnan-
cies complicated by offspring congenital heart defects and those complicated by
HDP (severe preeclampsia [PE]/eclampsia, moderate PE, gestational hyperten-
sion [GH]). Using polytomous logistic regression, we estimated odds ratios (ORs)
for the association between carrying a fetus with a congenital heart defect and
maternal risk of an HDP in the second half of pregnancy, overall and for specific
heart defects. We also estimated ORs for the association between 1) an HDP in
a previous pregnancy and the risk of carrying a child with a heart defect in subse-
quent pregnancies, and 2) fetal congenital heart defects in a previous pregnancy
and the risk of HDP in subsequent pregnancies.
Results: Carrying a child with a heart defect was associated with a 3-fold in-
crease in the risk of severe PE later in the pregnancy (OR 3.02, 95% confidence
interval [CI] 2.71–3.37) and a modest increase in the risk of moderate PE (OR
1.29, 95% CI 1.18–1.41), but not with the risk of GH (OR 1.08, 95% CI 0.93–
1.25). This association did not appear to depend on the type of offspring heart
defect. Having a child with a heart defect in a previous pregnancy was also asso-
ciated with PE (severe PE: OR 1.57, 95% CI 1.24–1.97; moderate PE: OR 1.32,
95% CI 1.16–1.51) but not with GH (OR 1.00, 95% CI 0.82–1.22) in subsequent
pregnancies. Similarly, a history of PE in a previous pregnancy, but not of GH
alone, was associated with an increased risk of offspring heart defects in later
pregnancies (severe PE: OR 1.46, OR 1.21–1.77; moderate PE: OR 1.13, 95%
CI 1.01–1.27; GH: OR 1.12, 95% CI 0.91–1.37).
Conclusion: Our findings suggest that the same pathophysiological mechanisms
may be involved in both congenital heart defects and severe PE (but are less
important in less severe forms of HDP), and that these processes are most likely
maternal, rather than fetal.
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Aortic dissection in pregnancy in England: a retrospective incidence
study using linked national databases

A. Banerjee1, I. Begaj2, S. Thorne3. 1University of Birmingham, Centre for
Cardiovascular Sciences, Birmingham, United Kingdom; 2Queen Elizabeth
Hospital Birmingham, Quality Outcomes Research Unit, Birmingham, United
Kingdom; 3Queen Elizabeth Hospital Birmingham, Department of Cardiology,
Birmingham, United Kingdom

Introduction: Pregnancy is associated with a 25-fold increased risk of aortic dis-
section. No population-level study of hospital-based data to-date has considered
aortic dissection in pregnancy in England or the UK.
Methods: Using linked data from Hospital Episode Statistics (HES) and mortality
statistics, we estimated national incidence and outcomes of aortic dissection in
women during pregnancy in England between 2003 and 2011. These data were
compared with estimates from national databases for maternal mortality and mor-
bidity.
Results: There were significant differences in characteristics of the various
databases with respect to study population, time of study, recorded event and
follow-up of outcomes. Based on HES, the annual incidence of aortic dissection
was 1.23 (95% CI 1.21–1.22) per 100000 maternities. The incidence of aortic dis-
section with death within 1 year was 0.30 (0.29–0.31) per 100 000 maternities.
Incidence of aortic dissection has increased from 0.74 (0.73–0.75) per 100 000
maternities in 2003–2005 to 1.52 (1.51–1.53) per 100 000 maternities in 2009–
2011. In the Confidential Enquiries into Maternal Deaths, incidence of deaths was
highest for 2003–2005 (0.43 per 100000 maternities) and lowest for 1997–1999
(0.21 per 100000 maternities). According to the UK Obstetric Surveillance Sys-
tem, national incidence of aortic dissection was 0.80 (0.50–1.50) per 100,000
maternities between 2009 and 2011.

Figure 1

Conclusions: The case of aortic dissection in pregnancy illustrates data limita-
tions regarding complications in pregnancy from different sources in the UK, even
for a diagnosis with seemingly few alternative coding and diagnostic possibilities.
These limitations should be acknowledged when making estimates of incidence
and outcome.
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Right ventricular function is associated with worse uteroplacental
circulation in pregnant women with Tetralogy of Fallot

M.A.M. Kampman1, C.M. Bilardo2, A. Balci3, M.A. Oudijk4, B.J.M. Mulder5,
J.W. Roos-Hesselink6, M.W.M. De Laat7, K.M. Sollie-Szarynska2, D.J. Van
Veldhuisen8, P.G. Pieper8 on behalf of The ZAHARA investigatiors.
1Interuniversity Cardiology Institute of the Netherlands (ICIN)/University Medical
Center Groningen, Cardiology, Utrecht/Groningen, Netherlands; 2University
Medical Center Groningen, Obstetrics, Groningen, Netherlands; 3Isala Clinics,
Cardiology, Zwolle, Netherlands; 4University Medical Center Utrecht, Obstetrics,
Utrecht, Netherlands; 5Academic Medical Center of Amsterdam, Cardiology,
Amsterdam, Netherlands; 6Erasmus Medical Center, Cardiology, Rotterdam,
Netherlands; 7Academic Medical Center of Amsterdam, Women and children’s
clinic, Amsterdam, Netherlands; 8University Medical Center Groningen,
Cardiology, Groningen, Netherlands

Background: Pregnancy in women with Tetralogy of Fallot (ToF) is associated
with cardiac, obstetric and neonatal complications. We aimed to compare preg-
nancy outcome and uteroplacental Doppler flow (UDF) registrations in women
with ToF with healthy women and relate cardiac function to UDF.
Methods: We prospectively extended the cohort of pregnant ToF-patients in-
cluded in the ZAHARA II study. Follow up with standardized echocardiogram and
UDF flow registrations were performed at 20 and 32 weeks gestation.
Results: Of the 55 women with ToF, 9.1% experienced cardiac complica-
tions. The offspring of ToF-patients was more growth restricted (20.0% vs
4.4%,p=0.006), had more often low birth weight (<2500 gram) (16.4% vs.
4.9%,p=0.009) and had more congenital heart defects (5.6% vs. 0.0%,p=0.049)
compared to the offspring of 69 healthy controls. Offspring complications were
related to impaired UDF. ToF-patients had more often early diastolic notching in
the flow pattern of the uterine artery at 32 weeks (7.6% vs. 0%,p=0.020) and
the pulsatility index of the umbilical artery at 32 weeks was significantly higher
(1.02±0.20 vs. 0.94±0.17,p=0.015). At preconception and at 20 weeks gestation
right ventricular function parameters (TAPSE, S’) were inversely related with in-
creased uteroplacental resistance (table).

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



110 Congenital heart disease imaging / Adult congenital heart disease

Univariable regression analysis

Beta (95% CI) P-value

Resistance index uterine artery 20 weeks
WHO class 0.19 (0.056–0.323) 0.007
Right ventricular systolic tissue velocity (S’) 20 weeks −0.014 (−0.026 to −0.0011) 0.034

Pulsatility index umbilical artery 32 weeks
Right ventricular systolic tissue velocity (S’) preconception −0.030 (−0.051 to −0.0084) 0.008
Right ventricular function (TAPSE) preconception −0.021 (−0.034 to −0.0092) 0.001
Right ventricular systolic tissue velocity (S’) 20 weeks −0.023 (−0.043 to −0.0029) 0.027

Conclusion: UDF is impaired in women with ToF compared to healthy controls.
Right ventricular function parameters preconception and at 20 weeks gestation
were negatively associated with resistance in the uteroplacental circulation. Im-
paired UDF is related to offspring outcome.
Acknowledgement/Funding: Netherlands Heart foundation (2007B75).
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Arrhythmogenic right ventriclar dysplasia during pregnancy:
retrospective study of 21 patients

E. Varlet1, J. Nizard2, G. Duthoit2, V. Fressart2, N. Badenco2, X. Waintraub2,
C. Maupain2, T. Chastre2, F. Hidden-Lucet2, E. Gandjbakhch2. 1Hospital
Bichat-Claude Bernard, Paris, France; 2Hospital Pitie-Salpetriere, Paris, France

Introduction: Arrhythmogenic right ventricular dysplasia (ARVD) is an inherited
heart disease responsible for life-threatening ventricular arrhythmias. There are
few data concerning complications associated with this disease during pregnancy.
In this study, we aimed to assess the risk of ventricular arrhythmias in pregnant
mothers and the impact of ARVD and of anti-arrhythmic drug-therapy in newborn
children.
Methods and results: We included all female patients with ARVD followed at
our hospital who had a pregnancy. We retrospectively collected clinical and para-
clinical characteristics of mothers at the time of pregnancy or at the time of ARVD
diagnosis. We recorded all cardiac events that occurred during pregnancy, birth
or post-partum period, cardiac events in children and maternal anti-arrhythmic
drug therapy during pregnancy. 58 pregnancies (21 patients) between 1968 and
2013 were identified. Altogether seven cardiac events (12.1%) including two se-
rious rhythmic events (ventricular tachycardia, 3.4%) occurred during pregnancy
with no serious consequences on mother or children. There was a non-significant
trend toward more cardiac events in non-localized forms (23.8% versus 5.4%,
p=0.09) and arrhythmogenic forms (14.9% versus 0%, p=0.33). Neither hemo-
dynamic complications nor rhythmic events during delivery or postpartum period
were observed. The rate of cardiac events under the age of 25 was high in chil-
dren (8 events, 13.8%), including two unexplained deaths under the age of 1
(3.4%) and three sudden cardiac deaths (5.2%, with a mean age of 17.7±5.1).
Anti-arrhythmic drug therapy during pregnancy was associated with a lower birth
weight (2598.2±807,8 g versus 3394.5±544.3 g; p=0.04) with no other conse-
quences.
Conclusion: ARVD is associated with a low rate of serious rhythmic events during
pregnancy and safe delivery. The risk of rhythmic event seems poorly predictable
and supports the continued use of anti-arrhythmic drug therapy during pregnancy.
Monitoring of children after birth appears highly important considering the risk of
cardiac events.

ADULT CONGENITAL HEART DISEASE
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Dysrhythmia in patients with different types of atrial septal defects:
a comparison of incidences

C.A. Houck1, C.P. Teuwen1, K. Kraaier2, J.M. Van Opstal2, J.W.J. Vriend3,
P.H. Van Der Voort4, T.C. Konings5, J.W. Roos-Hesselink1, A.J.J.C. Bogers6,
N.M.S. De Groot1. 1Erasmus Medical Center, Cardiology, Rotterdam,
Netherlands; 2Medical Spectrum Twente, Cardiology, Enschede, Netherlands;
3Haga University Hospital, Cardiology, The Hague, Netherlands; 4Catharina
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Cardiology, Amsterdam, Netherlands; 6Erasmus Medical Center, Cardiothoracic
Surgery, Rotterdam, Netherlands

Background: Dysrhythmia are common complications in patients with an atrial
septal defect (ASD), often leading to morbidity and mortality. Many studies only
examined the occurrence of atrial tachyarrhythmia, but little is known about the
incidences of sinus node dysfunction (SND), ventricular tachyarrhythmia (VT) and
atrioventricular blocks (AVB) in ASD patients.
Purpose: The aim of this study is 1) to determine incidences of dysrhythmia and
AVB and their development over time in patients with 5 different types of ASD and
2) to study the association between age at surgical ASD repair and development
of dysrhythmia and AVB.
Methods: In this multicentre study, 285 adult patients with a primum ASD, secun-
dum ASD, sinus venosus ASD, patent foramen ovale (PFO) or complete atrioven-
tricular septal defect (cAVSD) were included. Patients underwent either surgical,
percutaneous or no ASD repair. Patients’ medical records were reviewed for the
occurrence of SND, AVB, atrial tachycardia (AT), atrial fibrillation (AF) and VT. Ka-
plan Meier curves were generated to study the development of dysrhythmia over
time.

Results: Patients either had a primum ASD (N=52), secundum ASD (N=155),
sinus venosus ASD (N=24), PFO (N=39) or a cAVSD (N=15). These patients had
undergone surgical (N=178), percutaneous (N=66) or no (N=41) ASD repair.
At 80 years of age, SND had occurred in 74% and AVB in 65% of all ASD patients.
AVBs developed earlier and more often in patients with a primum ASD or cAVSD
(p≤0.001). Furthermore, 55% of all ASD patients had experienced at least one
episode of AT whereas AF had occurred in 92% at the age of 80 years. The
cumulative incidence of VT remained relatively low (20% after 80 years).
Patients <25 years at the time of surgical ASD repair developed SND, AT and
AVB 20 to 50 years earlier compared to patients >25 years during ASD repair.
Patients who were between 26 and 45 years during ASD closure developed SND,
AF and AVB approximately 20 years earlier than patients >46 years during ASD
repair. However, cumulative incidences of dysrhythmia and AVB after 70 years
were comparable between the 3 age groups.
Conclusions: SND and atrial tachyarrhythmia were frequently observed in all
patients, whereas AVBs were more prevalent in patients with a primum ASD or
cAVSD. Although age at the time of surgical ASD repair did not appear to influ-
ence the cumulative incidences of dysrhythmia after 70 years, the development
of dysrhythmia and AVBs over time did differ between all age groups.
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Asthma-like dyspnoea in patients with a secundum atrial septal defect
undergoing percutaneous closure

M. Nassif, C.B.B.C.M. Heuschen, H. Lu, B.J. Bouma, B.J.M. Mulder, R.J. De
Winter. Academic Medical Center of Amsterdam, Cardiology, Amsterdam,
Netherlands

Background: Patients with atrial septal defect (ASD) frequently report dyspnoea
and receive long-term treatment with bronchodilators accordingly. Following per-
cutaneous ASD closure, patients often experience symptom relief and discontinu-
ation of bronchodilators. To date, the phenotype of dyspnoea in ASD patients has
not been investigated before. We hypothesize that left-to-right shunting in ASD
patients could cause asthma-like symptoms.
Purpose: We aimed to identify the incidence and characteristics of dyspnoea and
asthma-like symptoms before and after ASD repair.
Methods: We evaluated our cohort of 89 consecutive patients who underwent
successful percutaneous ASD closure in 2005–2013. A total of 80 patients (74%
female, mean age 46.7±16.8 years, mean follow-up 3.6±2.3 years) completed a
validated dyspnoea questionnaire before and after closure, determining the pres-
ence and extent of wheezing, chest tightness, cough, exercise intolerance and
use of bronchodilators on a 6-point score. Paired testing was conducted on the
cumulative questionnaire score, mean score per question and on the individual
symptom scores.
Results: Before closure the mean echocardiographic shunt fraction (Qp:Qs) was
2.0±0.9 and mean systolic pulmonary artery pressure 39.0±11 mmHg. Six pa-
tients were diagnosed with asthma and two patients with chronic obstructive pul-
monary disease (COPD). A total of 34% reported wheezing, 33% chest tightness,
60% cough and 75% exercise intolerance before closure. Cumulative scores de-
creased significantly after closure (7.0±5.0 vs 3.4±3.6, p<0.001), as well as the
mean scores (1.7±1.3 vs 0.9±0.8, p<0.05) and all four symptoms separately
(P<0.001). Use of bronchodilators declined from 14 patients (18%) to 5 patients
(6%) after ASD closure, COPD patients excluded. Furthermore, the frequency
of bronchodilator use also decreased significantly (P<0.01), in asthmatics and
non-asthmatics alike (P=NS).
Conclusion: Our study shows a high incidence of asthma-like symptoms and
use of bronchodilators in ASD patients, which exceed expectations based on the
incidence of asthma alone. After closure all patients showed symptom reduction
and less use of bronchodilators. These data suggest that an ASD must be consid-
ered in patients with asthma-like symptoms, regardless of patients’ age. Symptom
relief can then be successfully achieved by an ASD closure.

P717 | BEDSIDE
Morbidity and Mortality Associated with Shones Complex in Adults

S.H. Aslam, P. Khairy, L.A. Mercier, A. Dore, F. Marcotte, R. Ibrahim, A. Asgar,
J. Miro, N. Poirier, F.P. Mongeon. Montreal Heart Institute, Adult Congenital Heart
Disease, Montreal, Canada

Background: Shone’s complex is a rare association of congenital heart defects
that consists of parachute mitral valve (MV), supravalvular ring of the left atrium,
subaortic stenosis and coarctation of the aorta (CoA). Incomplete Shone’s com-
plex consists of a MV anomaly and at least one other lesion involving the subaortic
region, aortic valve or thoracic aorta. There are few reports of long-term outcomes
in adults with Shone’s complex.
Purpose: The primary aims of this study were to assess long-term outcomes
of morbidity and mortality, as well as the need for structural intervention and re-
intervention.
Methods: Clinical, interventional and investigational data were reviewed in adults
with complete or incomplete Shone’s complex followed at our institution between
1982 and 2014.
Results: 28 adults (mean age 35±11 years, 50% female) met criteria and were
followed for a median of 8 years. Commonest defects were congenital mitral
stenosis (93%), CoA (75%) and bicuspid aortic valve (71%). A total of 22 (79%)
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patients had cardiac surgery during childhood and by end of follow-up, 26 (93%)
patients had undergone at least 1 structural intervention. Eleven (39%) patients
were hospitalized during follow-up. Four (15%) patients required permanent pace-
makers and 2 (7%) had cardiac transplants. There was 1 (4%) death due to mul-
tiorgan failure (in a transplant recipient).
Conclusion: To our knowledge, this study represents the largest series of adults
with Shone’s complex. Our findings suggest that it is an under recognised diag-
nostic entity. Despite low mortality, Shone’s complex is associated with substan-
tial morbidity, high operative rate, and very high re-intervention rate. Awareness of
this condition may allow for closer and more tailored follow-up for these complex
patients.

P718 | BEDSIDE
NT-proBNP and diastolic left ventricular function in patients with
Marfan syndrome

P. Gehle1, P.N. Robinson2, M. Yigitbasi1, F. Berger1, V. Falk1, B. Pieske1,
E. Wellnhofer1. 1German Heart Center Berlin, Berlin, Germany; 2Charite -
University Medicine Berlin, Berlin, Germany

Background: We hypothesized that subclinical diastolic heart failure may be
present in patients with Marfan syndrome. NT-proBNP can be used as a surrogate
marker of chronic heart failure.
Purpose: Comparison of NT-proBNP and diastolic function in Marfan syndrome
and a control group.
Methods: NT-proBNP, C-reactive protein (CRP) and diastolic function were as-
sessed in 405 patients with Marfan syndrome verified by genetic analysis (32±16
y, 208 f) and in a group of 374 controls in whom Marfan syndrome was ruled
out by genetic analysis (31±15 y, 163 f). Clinical evaluation according to the
Ghent nosology was performed in all patients. Groups were compared by T-test
and/or Mann-Whitney U-test. The main effects of the syndrome and of covariates
on NT-proBNP levels were subjected to a multi-parameter analysis of variance
(MANOVA).
Results: There were no significant group differences regarding age, weight,
height, gender or ejection fraction (EF: 68±9%). NT-proBNP was 112±284 pg/ml
in patients with Marfan syndrome and 98±434 pg/ml in controls (p<0.001 Mann-
Whitney U-test). CRP was 0.56±2 mg/dl in the Marfan group and 0.245±0.27
mg/dl in controls (p=0.014). Mean echocardiographic parameters were within
the normal range in both groups. There were significant intergroup differences,
however. End-diastolic left ventricular volume (p=0.001), and diameter (p=0.001),
aortic diameter (p=0.001), left atrial diameter (p<0.001) and the ratio of early di-
astolic mitral flow velocity (E) to early relaxation velocity in tissue Doppler (E’),
E/E’ (p<0.001) were significantly higher in patients with Marfan syndrome than in
controls, whereas E’ (p<0.001) and the ratio of E to inflow velocity during atrial
contraction (A), E/A (p=0.001) were significantly reduced. The diagnosis “Marfan
syndrome” and gender were identified as significant independent impact factors
on NT-proBNP levels in the MANOVA analysis. Age, diastolic function, left ventric-
ular size and aortic diameter were independent covariates with a significant effect
on NT-proBNP levels.
Conclusion: Patients with Marfan syndrome generally present with normal sys-
tolic but subclinically impaired diastolic function even before surgery. Assessment
of diastolic function and NT-proBNP levels may detect early abnormalities and
guide surveillance and management.

P719 | BEDSIDE
Right atrial mechanics and P-wave indices long-term after biventricular
repair of pulmonary atresia or stenosis with intact ventricular septum

A.H.M. To, C.T.M. Lai, S.J. Wong, Y.F. Cheung. The University of Hong Kong,
Division of Paediatric Cardiology, Department of Paediatrics and Adolescent
Medicine, Hong Kong, Hong Kong SAR, People’s Republic of China

Background: Right ventricular (RV) restrictive physiology and diastolic dysfunc-
tion reported in patients after repair of pulmonary atresia with intact ventricular
septum (PAIVS) and pulmonary stenosis (PS) may alter right atrial (RA) function.
Right atrial dysfunction may impact on P-wave indices and provide substrate for
development of atrial arrhythmias.
Objectives: This study aimed to test the hypothesis that RA mechanics are al-
tered in patients after biventricular repair of PAIVS and PS and to explore their
relationships with RV diastolic function and P-wave indices.
Methods: 16 PAIVS patients aged 26±5 years, 20 PS patients aged 26±8 years,
and 20 age-matched healthy subjects were studied. Right atrial function was as-
sessed using 2D speckle tracking echocardiography (STE) for quantification of
peak positive, negative, and total strain, and strain rates at ventricular systole
(aSRs), early diastole (aSRed), and atrial contraction (aSRac). Right ventricular
diastolic function was assessed by pulsed-wave and tissue Doppler interrogation
and 2D STE-derived diastolic strain rates. Restrictive RV physiology was defined
by the presence of diastolic antegrade pulmonary flow. Maximum P-wave duration
and P-wave dispersion were measured from 12-lead electrocardiograms.
Results: Compared with controls, PAIVS and PS patients had significantly lower
RA positive and total strain, aSRs and aSRed (all p<0.05). Right atrial strain val-
ues were worse in PAIVS patients (p<0.05), who had a higher prevalence of re-
strictive RV physiology (81% vs 32%, p<0.001), than PS patients. Parameters of
RV diastolic function including transtricuspid early (E) and late (A) diastolic inflow

velocities, E/A ratio, early diastolic tricuspid annular velocity (e), early to late dias-
tolic annular velocity ratio, E/e ratio, and RV early diastolic strain rate were found
to correlate significantly with RA positive and total strain and aSRed (all p<0.05).
Maximum P-wave duration and P-wave dispersion increased progressively across
the control, PS, and PAIVS groups (p for trend <0.001). Both P-wave indices cor-
related negatively with RA positive strain, total strain, and aSRed (all p<0.05).
Conclusion: Right atrial dysfunction occurs in patients long-term after biventric-
ular repair of PAIVS and PS, worse so in the PAIVS group, and is associated with
RV diastolic dysfunction, longer P-wave duration, and greater P-wave dispersion.

P720 | BEDSIDE
Hypokalaemia in adults with atrial septal defect: prevalence and
relation to arrhytmias

M. Komar, T. Przewlocki, B. Sobien, L. Tomkiewicz-Pajak, P. Wilkolek, J. Podolec,
M. Olszowska, M. Hlawaty, P. Podolec. Jagiellonian University Medical College -
John Paul II Hospital - Department of Cardiac & Vasculare, Krakow, Poland

Hypokalaemia is a common electrolyte abnormality in clinical practice and com-
mon cause of arrhythmias. The hight prevelance of arrhytmias is reported in pts
with atrial septal defect (ASD). We studied the prevalence of hypokalaemia in a
large population of ASD pts and its relation to arrhytmias.
Methods: Data on 653 ASD pts (age 40.4±23.0 years, 352 F) who attended our
centre for the echocardiographic study (TEE) between 2000 and 2015 and had
plasma potassium concentration measured were analysed. Hypokalaemia was
defined as potassium concentration <3.5. Echocardiographic study and Holter
monitoring was performed on all the pts. A group of 200 healthy volunteers
(normal echocardiographic study, normal EKG), (age 40.8±21.1 years, 108 F)),
matched for age and gender served as controls. All patients were pharmacologi-
cally untreated.
Results: The ASD diameter ranged from 5 to 40 mm (24.9±11.8 mm), the shunt
volume (Qp:Qs) ranged from 1.1 to 3.8 mm (1.75±0.9 mm),.
Mean potassium concentration in pts with ASD was 3.8±2.1 mEq/L and was sig-
nificantly lower than in the healthy volunteers (4.5±1.9 mEq/L; p<0.0001). The
overall prevalence of hypokalaemia in ASD group was 24.9% (n=163) and was
significantly higher than in the healthy volunteers (10%; n=20, p<0.0001).
In Holter monitoring in ASD pts with hypokalaemia there was significantly bigger
number of supraventricular premature beats/24 (p<0.05) as well as number of
episode of the paroxysmal atrial fibrillation (p<0.001) and supraventricular tachy-
cardia (p<0.05) in compare to ASD pts with normal potassium level.
There was a significant correlation between number of supraventricular beats/24
in Holter and plasma potassium level (p<0,0001 r=90813) as well as number of
episode of the paroxysmal atrial fibrillation in 24-hours monitoring and plasma
potassium level (p<0,0001 r=84115). There was no correlation between number
of supraventricular beats/24 and ASD size and shunt volume.
In multivariable analyzes (including 12 clinical and echocardiographic factors)
only hipokalaemia was independent risk factors for arrhytmias occurrence (OR
3.83 (1.10–4.13), p<0.05).
Conclusions: 1. Hypokalaemia affects one in four ASD patients and carries a
higher risk of arrhytmias.
2. The presence of arrhythmias does not depend on ASD size and shunt volume
but on the potassium level.
3. The screening for hypokalaemia is a cheap and simple, but powerful means of
risk stratification of arrhytmias in patients with ASD. Potassium supplementation
should be considered in the prevention of arrhythmias in ASD patients who are
pharmacologically untreated

P721 | SPOTLIGHT
Representativeness of the German National Register for Congenital
Heart Defects. A clinically oriented analysis

P. Helm1, M.-A. Koerten1, H. Abdul-Khaliq2, H. Baumgartner3, D. Kececioglu4,
U.M.M. Bauer1 on behalf of Competence Network for Congenital Heart Defects,
Berlin, Germany. 1National Registry for Congenital Heart Defects, Berlin,
Germany; 2Saarland University Hospital, Homburg, Germany; 3University
Medical Center, Münster, Germany; 4Heart and Diabetes Center NRW, Bad
Oeynhausen, Germany

Background and introduction: The German National Register for Congenital
Heart Defects (NRCHD) is a clinical register comprising data from approximately
48,000 members (largest patient database in Europe). Approximately 6,000 chil-
dren are born with congenital heart disease (CHD) in Germany each year. They
die from their chronic illness increasingly rarely. In the present data analysis, birth
years recorded in the NRCHD are compared to results of the PAN study and a
meta-analysis by van der Linde et al. with respect to prevalence rates and sex
distribution.
Methods: A descriptive data analysis was performed by using a minimal data
set. The demographic data include sex and birth year; the medical data comprise
the cardiovascular diagnosis according to the IPCCC Shortlist. Two birth years
recorded in the NRCHD (2004/2005) and two birth years recorded in the PAN
study (2007/2008), were compared with each other, as well as with the results of
van der Linde et al., with respect to the prevalence rates of CHD.
Results: The two birth years of 2004/2005 as recorded in the NRCHD deviated
from each other by an average 0.8% (minimum 0.0% to maximum 1.7%) regard-
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ing the diagnosis groups. In three of the nine diagnosis groups (ASD, TOF and
Other), the prevalence difference between the two years was <1.0%. The preva-
lence rates as recorded in the NRCHD can thus be assessed as very accurate.
The birth years of 2007/2008 as recorded by the PAN study show an average
deviation of 0.7% (min.: 0.0%, max.: 1.9%) with respect to the prevalence rates.
Being a clinical register, the NRCHD primarily includes clinical cases/cases rel-
evant to health care. The prevalence values and sex ratios recorded therein are
closer to the values given in the literature than those determined by the PAN study.
Severe CHD are slightly overrepresented in the NRCHD as compared to van der
Linde et al. Deviations with respect to prevalence values are within acceptable
range.
Conclusion(s): The patient population registered in the NRCHD can be con-
sidered as representative for CHD in Germany and Europe. Samples from the
NRCHD can thus be expected to represent the gold standard for future studies.

P722 | BEDSIDE
Both systemic arterial and pulmonary artery stiffness predict
ventricular recovery after successful percutaneous closure of
secundum atrial septal defects

A.O. Baykan1, M. Gur2, A. Acele1, T. Seker1, G.Y. Kalkan1, D.Y. Sahin1,
M. Koc1, A. Bulut1, H. Harbalioglu1, M. Cayli3 on behalf of None. 1Adana
Numune Training and Research Hospital, Cardiology, Adana, Turkey; 2Kafkas
University, Cardiology, Kars, Turkey; 3Diyarbakir University Hospital, Cardiology,
Diyarbakir, Turkey

Background: Transcatheter closure of atrial septal defect (ASD) has become
the preferred method in treatment of majority of cases. Our aim is to evaluate
echocardiographic effects of percutaneous closure of ASD in adults and assess
which parameters predict good response to closure.
Methods: We prospectively included 42 patients (17 men; mean age 36.4±13.6
years) with secundum ASD treated successfully with percutaneous device clo-
sure. All patients underwent transthoracic echocardiography (TTE) examination
before, 24 hours after and within 3 months of successful device closure. Measure-
ments of arterial stiffness were carried out using a Mobil-O-Graph arteriography
system before the procedure.
Results: Remodeling of both ventricles occurred immediately and persisted at
3 months after ASD closure. Significant decreases were observed in RV end-
diastolic diameter, right atrium volume index and tricuspid annular plane systolic
excursion at third month. Right ventricle (RV) and left ventricle (LV) tissue Doppler
myocardial performance index (tD-MPI) were found to be significantly declined
during follow up (p=0.0001). Significant correlations were found between pulse
wave velocity (PWV), augmentation index (AIx), pulmonary artery stiffness (PAS)
and LV-RV tD-MPI at 3th month. Repeated measure analyses showed that PWV
is the most effective parameter that predict good response to closure.

Correlation coefficients

Variables Augmentation index Pulse wave velocity Pulmonary artery stiffness

LV tD-MPI before −0.07 −0.08 −0.02
LV tD-MPI after 0.00 0.08 0.05
LV tD-MPI 3 months 0.48** 0.61** 0.62**
RV tD-MPI before −0.29 0.18 −0.34*
RV tD-MPI after 0.11 0.24 0.31*
RV tD-MPI 3 months 0.32* 0.47** 0.62**

LV, left ventricle; RV, right ventricle; MPI, myocardial performance index; tD, tissue Doppler.
*p<0.05, **p<0.001.

Conclusions: Transcatheter closure of ASD has various sustained benefits on
multiple echocardiographic parameters within 3 months. Changes in RV and LV
function after device closure were significantly correlated with the degree of PAS
and AS parameters. Our results suggest that intervention must be performed
early, utilizing AS and PAS as noninvasive parameters for proper timing for per-
cutaneous closure of secundum ASD.
Acknowledgement/Funding: None
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Scimitar syndrome in adults: not always a benign condition

A. Merola, C. Montanaro, A. Kempny, R. Alonso-Gonzalez, L. Swan, A. Uebing,
M.A. Gatzoulis, K. Dimopoulos. Royal Brompton Hospital, Adult Congenital Heart
Centre and Centre for Pulmonary Hypertension, London, United Kingdom

Background: Scimitar syndrome (SS) comprises a wide spectrum of clinical pre-
sentations characterised by anomalous pulmonary venous drainage of the right
lung to the inferior vena cava. While presentation in childhood is typically with
severe symptoms, presentation in adult life is thought to be benign.
Aim: To examine the clinical course of SS in adulthood.
Methods: All adult patients with SS followed in a single tertiary centre between
1999 and 2014 were identified.
Results: Fifteen patients (73.3% female) were included; 53.3% had dextroposi-
tion of the heart, 73.3% right lung hypoplasia, 26.7% systemic-to-pulmonary col-
lateral arteries and 20% an atrial septal defect. At baseline, 4 patients had already
had repair and 4 had undergone embolization of arterial collaterals. Median age at
diagnosis was 17 years (y) (in 10 patients after the age of 16y). Common presen-
tation in the latter was asthma, recurrent chest infections and atypical chest pain.

In others, incidental finding of dextroposition of the heart and a scimitar shadow
pointed to the diagnosis. During a median follow-up of 84 [IQR: 22–149.5] months,
1 patient died (aged 68y) due to severe pulmonary hypertension (PH) and right
ventricle failure (RVF) after repair of SS and ASD. One patient diagnosed aged
43y with SS, severe PH and RVF, responded well to heart failure and PH therapy,
and has remained stable for 2y requiring no further hospitalisation. 1 patient with
a Qp/Qs>1.5, right ventricle (RV) dilatation and no PH underwent surgical repair,
while another declined surgery. The latter, diagnosed at the age of 62y, experi-
enced minor clinical worsening over the next 5y, but no decline in RV function. The
remaining 8 patients (53.3%) remained clinically stable over a median follow-up
of 18 months (IQR: 2.5–27, NYHA class I) and did not require surgery.
Conclusions: SS diagnosed in adult life is generally a benign condition, but can
present with severe right ventricle failure in patients with established pulmonary
hypertension and RV dysfunction. Further data are needed on the use of pul-
monary arterial hypertension therapies in SS with established pulmonary vascu-
lar disease and no stenosis of the scimitar vein (postcapillary PH).

P724 | SPOTLIGHT
Cardiovascular risk factors in adults with congenital heart disease:
recognized but not treated?

M.-A. Koerten1, G.P. Diller2, H. Baumgartner2, F. De Haan1, P. Helm1,
J. Bauersachs3, U.M.M. Bauer1, O. Tutarel3 on behalf of Competence Network
for Congenital Heart Defects, Berlin, Germany. 1National Registry for Congenital
Heart Defects, Berlin, Germany; 2University Medical Center, Münster, Germany;
3Hannover Medical School, Hannover, Germany

Background and introduction: The population of adults with congenital heart
disease (ACHD) is increasing. As congenital heart disease patients are getting
older, a high prevalence of cardiovascular risk factors is encountered similar to
the general population. Data regarding the primary and secondary prevention of
acquired heart disease in ACHD are lacking.
Methods: The German National Registry of Congenital Heart Defects was sys-
tematically screened for ACHD patients with established cardiovascular risk fac-
tors (arterial hypertension, smoking, diabetes, hyperlipidemia, obesity). ACHD
patients with already existing acquired cardiovascular conditions like peripheral
vascular disease, coronary artery disease, and cereberovascular accidents (CVA)
were also included. Clinical data including drug treatment was compiled.
Results: 540 patients (pts.) were included into this study (mean age 38.0±17.6
years, 49.3% female). According to the severity of the underlying congenital heart
defect, 33.3% had a simple, 35.4% a moderate, 28.9% a complex defect, and
2.4% could not be classified. Diabetes was detected in 57 pts. (10.6%), arte-
rial hypertension in 113 pts. (20.9%), hyperlipidemia in 81 pts. (15.0%) and obe-
sity in 271 pts. (50.2%). 31 pts. (5.7%) were smokers. Coronary artery disease
was already established in 16 pts. (3.0%), peripheral vascular disease in 9 pts.
(1.7%), and CVA in 142 pts. (26.3%). Of the patients with coronary artery dis-
ease, 62.5% were on antiplatelet drugs, 12.5% oral anticoagulants, 6.3% both,
but 18.8% had no antithrombotic treatment at all. Only 50% were treated with
an ACE-inhibitor or an angiotensin-receptor antagonist, while only 18.8% were
on statins. Pts. with peripheral vascular disease received in 44.4% of cases an
antiplatelet drug. No patient of this group was on oral anticoagulation, and only
22.2% received a statin. In pts. with a CVA, 36.0% received an antiplatelet drug,
26.8% oral anticoagulants, and 5.6% both; leaving 31.7% without any treatment.
Statin treatment was found in only 2.1% of these pts. In pts. with diabetes only
7.0% received a statin. Only 66.4% of patients with arterial hypertension received
antihypertensive drugs.
Conclusion(s): Cardiovascular risk factors are frequently found in ACHD pa-
tients. Primary and secondary prevention of acquired heart disease in ACHD are,
however, not applied in a sufficient way. The education of ACHD care providers is
necessary to use this opportunity for improving the longterm outcome of ACHD
patients.

TO BE OR NOT TO BE OBESE: THIS IS THE CHALLENGE!
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Chromatin changes by methyltransferase Set7 induce inflammatory
adhesion molecules and endothelial dysfunction in small visceral
arteries from insulin resistant subjects

S. Costantino1, F. Paneni1, A. Virdis2, M. Volpe3, S. Taddei2, F. Cosentino1.
1Karolinska Institute, Cardiology Unit, Stockholm, Sweden; 2University of Pisa,
Clinical and Experimental Medicine, Pisa, Italy; 3Sapienza University of Rome,
Department of Clinical and Molecular Medicine, Rome, Italy

Background: Vascular inflammation is an early feature of insulin resistance and
atherosclerosis in obese subjects. However, the mechanisms regulating inflam-
matory transcriptional programs in the human vasculature remain elusive. Chro-
matin changes induced by methyltransferase Set7 have recently shown to regu-
late the pro-inflammatory transcription factor NF-kB.
Purpose: The present study was designed to investigate the role of Set7 in
obesity-related vascular disease.
Methods: Small visceral fat arteries (SVFA) were isolated from 10 obese and
10 age-matched healthy subjects undergoing bariatric surgery and cholecys-
tectomy, respectively. Organ chamber experiments were performed to assess
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endothelium-dependent relaxations to acetylcholine (Ach, 10–9 to 10–4 mol/L).
mRNA and protein expression were assessed by real-time PCR and immunoblot-
ting. Chromatin immunoprecipitation (ChIP) was performed to investigate epige-
netic modifications of NF-kB promoter. Correlation between variables were made
by Spearman analysis. Data are expressed as percentage of control. All subjects
were aware of the investigational nature of the study and gave written consent for
their participation.
Results: Maximal endothelium-dependent relaxations were impaired in SVFA
from obese as compared to controls (64.9%±4.8 vs 93±2.9, p<0.01). Set7 gene
expression was significantly increased in vessels isolated from obese subjects
(194%±18 vs. controls, p<0.01). Interestingly, in obese subjects Set7 induced a
specific monomethylation at lysine 4 of histone 3 (H3K4m) on NF-kB promoter,
leading to its upregulation and increased transcription of inflammatory genes
VCAM-1, ICAM-1 and MCP-1. Of note, Set7 expression negatively correlated with
maximal Ach-induced relaxation (r=−0.69, p<0.01) as well as with hallmarks of
insulin resistance such as fasting insulin (r=0.65, p<0.01), HOMA index (r=0.66,
p<0.01) and waist circumference (r=0.63, p<0.01).
Conclusions: Upregulation of methyltransferase Set7 may contribute to vascular
inflammation, endothelial dysfunction and insulin resistance in obese subjects.
Targeting Set7 may contribute to prevent cardiometabolic features in obese pa-
tients.

P726 | BEDSIDE
Association of protein energy wasting and renal insufficiencies with
cardiovascular outcomes in patients with pre-dialysis chronic kidney
disease

H. Takahashi1, M. Hasegawa1, H. Ishii2, D. Kamoi3, Y. Kumada4, T. Murohara2,
Y. Yuzawa1. 1Fujita Health University School of Medicine, Nephrology, Toyoake,
Japan; 2Nagoya University Graduate School of Medicine, Cardiology, Nagoya,
Japan; 3Nagoya Kyoritsu Hospital, Cardiology, Nagoya, Japan; 4Matsunami
General Hospital, Cardiovascular Surgery, Kasamatsu, Japan

Background: Chronic kidney disease (CKD) has been widely regarded as an
established risk factor of cardiovascular disease (CVD). Recently, protein-energy
wasting (PEW) or malnutrition, which is frequently prevalent in this population,
has been considered to be strongly associated with chronic inflammation and ad-
vanced atherosclerosis. We investigated whether geriatric nutritional risk index
(GNRI) as a marker of the PEW predicts CVD outcome in pre-dialysis CKD pa-
tients.
Methods: A total of 406 patients with CKD (stage 3; 141, stage 4; 159 and stage
5 without dialysis; 106) were enrolled. The GNRI was calculated using formula
as follows; GNRI = (14.89 × serum albumin) + [41.7 × (body weight/body weight
at BMI of 22)]. The patients were divided into tertiles according to GNRI levels;
tertile 1 (T1): <95.5, T2: 95.5–99.8 and T3: >99.8, and were followed up for 5
years. CVD events were defined as hospitalization or death due to acute coronary
syndrome, worsen heart failure or stroke. To assess additive incremental value
of GNRI for predicting of CVD events, C-index, net reclassification improvement
(NRI) and integrated discrimination improvement (IDI) were also evaluated.
Results: The GNRI levels independently correlated with cystatin C (β = −0.159),
urinary albumin-to-creatinine ratio (UACR) (β = −0.264) and high-sensitive C-
reactive protein (hs-CRP) (β = −0.201) (p<0.0001 for all). During follow-up pe-
riod (median: 53months), 94 CVD events occurred and 37 patients died. Five-
year event-free survival rates were 67.7%, 70.9% and 87.9% for CVD events
(p<0.0001), and were 81.2%, 93.6% and 96.3% for mortality (p<0.0001) in T1,
T2 and T3, respectively. After adjustment for other confounders, the GNRI [haz-
ard ratio (HR) 2.84, 95% confidence interval (CI) 1.31–6.13, p=0.0079 for T1 vs.
T3], history of CVD (HR 3.42, 95% CI 2.09–5.61, p<0.0001) and cystatin C (HR
1.34, 95% CI 1.01–1.78, p=0.042) were identified as independent predictors for
CVD events. The addition of the GNRI to a model consisted of established risk
factors improved the prediction of CVD events with increased the C-index (0.728
to 0.779, p=0.045), the NRI (0.619, p<0.0001) and the IDI (0.074, p<0.0001).
Similar results were also obtained for all-cause mortality.
Conclusion: Declined GNRI levels, which might reflect PEW state, were closely
associated with advance of renal insufficiencies, and could more acurately pre-
dict CVD events and mortality in pre-dialysis CKD patients. Such nutritional risk
should be paid more attention for CVD risk management in this population.

P727 | BEDSIDE
Adherence to mediterranean diet has a mediating effect on C-reactive
protein and interleukin-6: the 10-year (2002-12) follow-up of Attica
study

D.B. Panagiotakos1, E. Georgousopoulou1, C. Pitsavos2, C. Chrysohoou2,
I. Skoumas2, M. Ntertimani1, D. Tousoulis2, C. Stefanadis2 on behalf of ATTICA
study group. 1Harokopio University, Athens, Greece; 2Hippokration Hospital,
University of Athens, Athens, Greece

Background: Mediterranean diet has been associated with lower all-cause and
cardiovascular disease (CVD) morbidity and mortality, but the clinical and path-
way has not been well understood and appreciated. The aim of this work was to
explore the path between adherence to a Mediterranean-type diet, lifestyle be-
haviors, clinical status and 10-year incidence of CVD.
Methods: The ATTICA study was carried out in the Athens area during 2001–

2002 and included 3042 participants free of CVD at baseline (49.8% men, aged
18–89). Adherence to Mediterranean diet was assessed using the MedDietScore
(range 0–55). During 2011–2012, 2583 out of the 3042 baseline participants at-
tended the 10-year follow-up of the Attica study (15% lost-to-follow-up).
Results: Adherence to Mediterranean diet decreased CVD risk (Relative Risk
(RR) per 1/55 unit =0.96, 95% CI: 0.93–1.00), independently of various socio-
demographic, lifestyle and clinical factors. Path analysis revealed that adherence
to Mediterranean diet decreases C-reactive protein’s levels and interleukin-6 lev-
els, but also has an independent protective role on CVD risk per se (total effect of
the MedDietScore on CVD=−0.003, 95% CI: −0.005–0.000).
Conclusion: Adherence to Mediterranean diet confers a considerable reduction
on CVD risk, independently of various factors. Therefore, even subjects with un-
healthy lifestyle behaviors may benefit from adherence to this diet, suggesting
another dimension on prevention strategies.
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Epicardial adipose tissue is associated with insulin resistance and left
atrial enlargment in young obese women

K. Spahiu, E.S. Spahiu Eduard. Regional Hospital of Durres, Cardiology
Department, Durres, Albania

Introduction and objectives: Epicardial adipose tissue is associated with
left ventricular diastolic dysfunction and insulin resistance. Echocardiographic as-
sessment of EAD is an easy measurement. However, there are insufficient studies
on the relationship between epicardial fat, insulin resistance and left atrial area
in young obese women. The objective of these study was to examine the assoc-
ciation between epicardial adipose tissue, body mass index, left atrial area and
insulin resistance in young women.
Methods: In this study were included 45 young women with a median age 31±8
years and a body mass index (BMI) ≥30kg/m2. Conversely, 44 age-matched and
non obese healthy women were chosen as control subjects (BMI ≤30kg/m2). All
participants underwent a transthoracic echocardiography and body composition
analysis.
Results: As part of the evaluation process and indexing of values we used the
homeostasis model assessment of insulin resistance index which showed to have
considerably higher values in obese group (mean±SD: 13.4±5.2) compered to
control group (4.2±1,25p<0.0001) and we indentify a linear regression expressed
by: IR=−11.3+0.655 (BMI kg/m2). A positive correlation was observed between
epicardial fat and left atrial area, insulin resistance and wasit circumferance. The
values of these correlations of EAD were r=0.636 (p<0.001), r=0.701 (p<0.003),
r=0.550 (p<0.001) respectively. EAD were higher in young obese women with
insulin resistance (OR=2.3, 95% CI: 1,976–2903 ). We have observed e linear
regression of left atrial area expressed by LA/cm2=6.23+0.435 (BMI).
Conclusions: Epicardial adipose tissue was higher in young obese women with
insulin resistance. Echocardiographic assessment of epicardial fat is a easy mea-
surement and reliable marker of cardiovascular risk.
Acknowledgement/Funding: private financial
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Prevalence and trends of markers of sub-clinical coronary
atherosclerosis in patients with abdominal obesity

A.A.M. Farrag1, S. Sorour2, M.A. Salem3, S. Bakhoum1. 1Cairo University, Kasr
Al-Ainy Hospital-Faculty of Medicine, Department of Cardiology, Cairo, Egypt;
2National Research Centre, Cairo, Egypt; 3Cairo University, Department of
Radiology, Cairo, Egypt

Background: Patients with abdominal obesity are at increased risk of cardio-
vascular disease. Waist to height ratio (WHtR) is a measurement of abdominal
obesity and provides risk information that is not accounted for by body mass in-
dex. The aim of this study was to assess the prevalence of pericardial fat volume
(PFV), coronary calcium score (CCS) and extracoronary calcification (ECCS) as
suspected markers for sub-clinical coronary artery disease (CAD) in patients with
abdominal obesity.
Methods: We prospectively studied 487 patients below age of 60 years with ab-
dominal obesity (WHtR ≥0.5). In addition, 47 age and gender matched patients
with WHtR <0.5 were also studied and served as control group. All patients were
scheduled for multidetector computed tomography (MDCT) coronary angiogra-
phy because of suspected CAD. All studied patients had no history of previous
myocardial infarction, percutaneous coronary intervention or coronary artery by-
pass grafting. In addition to coronary angiography, calcium scores were calcu-
lated in the coronary arteries, as well as in extracoronary sites (mitral annulus,
aortic valve, ascending thoracic aorta and descending thoracic aorta) using a
256-row MDCT. PFV was assessed by volumetric quantification. Severity of coro-
nary artery disease was assessed by Gensini score.
Results: Both groups had comparable prevalence of hypertension and type 2
diabetes mellitus. Patients with abdominal obesity had higher values of ECCS
(98±349 vs. 91±402, p=0.013) and PFV (139±59 vs. 106±42, p<0.000) when
compared to the control group. There was only a trend of increasing CCS and
Gensini score in obese patients when compared to control group (88±201 vs.
61±146, p=0.119) and (10.4±23 vs. 6.9±14.1, p=0.308) respectively.
Conclusion: Patients with abdominal obesity have increased prevalence of mark-
ers of sub-clinical coronary atherosclerosis.
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Long-term nutritional habits and four-year (2009-2013) all cause and
cardiovascular disease mortality in older adults: the ikaria study

C. Chrysohoou, J. Skoumas, G. Lazaros, K. Katte, S. Mazaris, E. Venieri,
C. Zisimos, M. Kariori, D. Tousoulis, C. Stefanadis. University of Athens, Athens,
Greece

Objective: Ikaria Island, Greece, has joined “Blues Zones”, a National Geo-
graphic project, which includes places with high life expectancy. This work aimed
to examine risk factors in relation to 4-years all cause and cardiovascular disease
events, in the Ikaria Study participants. Design-Setting-Subjects: From June to
October of 2009, 330 men and 343 women, aged 65 to 100 years, were enrolled;
in June-July 2013, were re-evaluated. Multivariable analysis, using the propor-
tional hazards Cox model with all cause and cardiovascular disease death as
end points, and various socio-demographic, clinical and lifestyle characteristics,
as predictors, were fitted.
Results: Age-standardized gender-specific CVD incidence was 520 cases per
10,000 men inhabitants and 320 cases per 10,000 women, (21% of death
causes). Other causes of death were: cancer (21%), infection (10%), respira-
tory (3%) and other causes (26%). Age, male gender (Hazard Ratio 2.85, 95% CI
1.75, 7.55), heart rate (1.02, 95% CI 1.01, 1.05), urea levels per mg/dl (1.02, 95%
CI 1.01, 1.04), and depression (1.076, 95% CI 0.99, 1.17) were positively asso-
ciated with mortality. Among nutrition habits, coffee consumption (0.99, 95% CI
0.99, 1.00), tea (0.992, 95% CI 0.985, 0.998), fruit intake (0.995, 95% CI 0.991,
0.999), and olive oil (0.97, 95% CI 0.951, 0.989) were inversely associated with
CVD.
Conclusion: Although in this cohort of older participants, a lack of established
risk factors for CVD mortality was noticed, long-term nutritional habits are related
with cardiovascular and all-cause events, illustrating the important role of diet on
the preservation of cardiovascular health.
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Temporal trends in all-cause mortality patients with acute myocardial
infarction in regions with compared to without desalinated drinking
water from the Acute Coronary Syndrome Israeli Survey (ACSIS)

M. Shechter1, M. Shlezinger1, Y. Amitay2, I. Goldenberg1 on behalf of Acute
Coronary Syndrome Israeli Survey (ACSIS). 1Chaim Sheba Medical Center, Tel
Hashomer, Israel; 2Bar Ilan University, Ramat Gan, Israel

Background and objectives: Extensive sea water desalination in Israel may
decrease magnesium (Mg) in drinking water (DW) causing hypomagnesemia and
adverse health effects. We hypothesized that low levels of Mg in DW is associated
with increased acute myocardial infarction (AMI).The aim of the present study was
to assess 1-year all-cause mortality in AMI patients in regions with compared to
without desalinated drinking water (DSW) between the years 2002 to 2013.
Methods: We evaluated time-dependent changes in the clinical characteristics,
management strategies, and 1 year all-cause mortality of AMI patients enrolled
in the biannual Acute Coronary Syndrome Israeli Survey (ACSIS) between 2002
to 2013. Patients (n=4,678) were divided into 2 groups: those who live in DSW
regions (n=3,078, 65.8%) and those who did not (n=1,600, 34.2%). Data were
compared between an early period (2002, 2004 and 2006 surveys - before de-
salination was started) and a later period (2008, 2010 and 2013 surveys - during
desalination).
Results: Both groups in the two periods were comparable regarding gender,
age, prior congestive heart failure, diabetes, percutaneous coronary interven-
tions, coronary artery bypass grafting operations, smoking, creatinine ≥3 mg/dL
and discharge medications.
There was a significant reduction in the risk of 1-year all-cause mortality only
among patients in the DSW regions in the late period (HR=0.49 CI 95% 0.34–
0.71, p<0.0001) (Figure 1-B), whereas patients in the non-DSW regions who
were enrolled in earlier survey periods did not display a significant risk reduction
(HR=0.79 CI 95% 0.61–1.01, p=0.06) (Figure 1-A).

Conclusion: Reduction of Mg concentration in DW is associated with higher 1-
year all cause mortality in AMI patients.
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The happy heart educational program randomized clinical trial:
benefits for children with cardiovascular risk factors and their
caregivers are sustained after a year of follow-up

L.C. Pellanda, V. Minossi, R.F. Borges, S.P. Hattge Jr. Institute of Cardiology of
Rio Grande do Sul - University Foundation of Cardiology, Porto Alegre, Brazil

Introduction: There are few clinical studies about preventive interventions aimed
at children with cardiovascular risk factors demonstrating effectiveness after
longer periods of follow up.
Objective: To evaluate the effectiveness of an 11-week health education program
and their impact on nutritional status, lipid profile and blood pressure among chil-
dren and caregivers after a year.
Methods: Randomized clinical trial with 90 children. The intervention consisted of
weekly meetings of nutrition education group including families, involving guide-
lines for healthy family habits. Low cost and playful resources were used. Study
participants were re-evaluated after three months and again at 12 months after
the intervention.
Results: After one year of follow up, there was a significant decrease in lipid al-
terations in the intervention group children and their caregivers: the number of
children with high-level LDL cholesterol has reduced from 16 (34%) to 8 (17%);
those that have exhibited low HDL-cholesterol level decreased from 18 (38.3%)
to 12 (25.5%); and, more significantly, infants with high total cholesterol have
changed from 15 (31.9%) to 4 (8.5%). Among caregivers, there was also a sig-
nificant improvement regarding triglycerides (p<0.002). Meanwhile, an opposite
trend has been observed in the control group, in which a number of participants
with abnormal HDL-cholesterol and total cholesterol (p<0.001) have increased at
the end of the study. In caregivers there was a significant improvement in systolic
blood pressure and diastolic pressure: among the 22 caregivers with abnormal
blood pressure at baseline, only 1 remained so after the intervention. Regarding
the nutritional status, those children who, according to the Z score, were classi-
fied as obese at baseline, was significantly - a trend also observed among those
responsible, according to the classification of BMI (p<0.001).
Conclusion: After one year of follow-up, the health education program had of-
fered improvement in risk factors of both children and their families – that’s why it
may be a strategy in the management of childhood obesity.
Acknowledgement/Funding: CAPES / PROSUP; FAPPIC.
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Endothelial function in obese and overweight patients: the role of olive
oil, fish and nuts

M.M. Ciccone1, A. Zito2, R. Carbonara2, F. Cortese2, M. Gesualdo2,
L. Ghiadoni3, R. Lagioia4, D. Scrutinio4, G. De Pergola2, P. Scicchitano2.
1University of Bari, Department of Cardiology, Bari, Italy; 2University of Bari, Bari,
Italy; 3University of Pisa, Internal Medicine, Pisa, Italy; 4Institute of Cassano
Murge, Bari, Italy

Objective: To assess the effect of olive oil, non fried fish and nuts on endothelial
function in overweight/obese patients.
Methods: 47 overweight/obese patients (24 men, mean age 54±11 years) fed
healthy diet (HD) defined according to the Nureta-PREDIMED study for 3 months;
after this 3 months of HD, the patients were blindly divided into 4 groups: Controls
(24: HD), Group A (8: HD+olive oil), Group B (8: HD+not-fried fish), Group C (7:
HD+nuts). These four groups were also followed-up for further 15 months. All
patients were evaluated at baseline, at 3 and 18 months for glucose and lipid
profile, anthropometric measures and brachial artery Flow-Mediated Dilatation
(FMD).
Results: HD alone significantly increased FMD at 3 and 18 months follow-up as
compared to baseline. Olive oil or not-fried fish or nuts significantly increased
FMD as compared to HD at 18 months follow-up. Waist circumference, body
mass index significantly decreased after 3 and 18 months; lipid parameters at
18 months improved in all groups as compared to baseline. Fasting glycemia did
not change after 18 months (baseline: 101±19 mg/dl vs 18 months: 98±12 mg/dl;
p=ns).
Conclusions: HD is able to improve endothelial function after a short (3 months)
period and olive oil, not fried fish and nuts adding seem to increase such an im-
provement at a longer (18 months) period. Thus, HD and some of its components
can improve cardiovascular risk profile of individuals.
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WASHOKU-modified DASH diet reduces blood pressure and improves
cardiovascular risk factors independently of body weight in subjects
with untreated high normal blood pressure and stage 1 hypertension

A. Kawamura1, S. Umemoto2, J. Inagaki3, H. Kishi1, K. Kajiya1, M. Mitarai4,
H. Oda4, S. Kobayashi1. 1Yamaguchi University Graduate School of Medicine,
Department of Molecular Physiology and Medical Bioregulation, Ube, Japan;
2Yamaguchi University Hospital, Center for Clinical Research, Ube, Japan;
3Yamaguchi University Faculty of Medicine and Health Sciences, Fundamental
Nursing, Ube, Japan; 4Maruha Nichiro Corporation, Central Research Institute,
Tsukuba, Japan

Background: The Dietary Approach to Stop Hypertension (DASH) diet has been
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recommended by the Japanese Society of Hypertension as well as the American
Heart Association to lower blood pressure (BP), and also to prevent the progres-
sion of organ damage resulting from hypertension. However, the DASH diet has
not been widely recognized in Japan, probably due to the differences in food cul-
ture between Japan and Western countries. Therefore, the effects of the DASH
diet on the cardiovascular health of Japanese people have not been evaluated so
far, and the effects of the DASH diet modified by the Japan Diet (WASHOKU) on
hypertension are unclear.
Purpose: We prospectively assessed the effects of the WASHOKU-based DASH
(WD) diet on cardiometabolic biomarkers in subjects with both untreated high
normal blood pressure (BP) and stage 1 hypertension (S1H). We assessed the
effects of the WD diet on blood pressure and cardiovascular risk factors associ-
ated with body mass index (BMI).
Methods: Sixty subjects (31 males, 29 females; mean age 54.2±7.9 years) with
high normal BP and S1H without medication were treated with the WD diet (NaCl
6.9 g/day) for 2 months, and for the subsequent 4 months they consumed their
usual diets. Subjects’ BP values were monitored with an automatic BP monitor.
Subjects were further divided into two groups by median BMI; higher BMI group
(HBMI) and lower BMI group (LBMI).
Results: Subjects’ mean compliance to the WD diet was 89%. After 2 months
of treatment with the WD diet, mean BP and total cholesterol were decreased
by 27.1±15.6/13.6±12.3 mmHg and 36.7±29.7 mg/dl in the HBMI group, and
19.6±15.3/9.9±7.7 mmHg and 32.0±18.6 mg/dl in the LBMI group, respectively
(P<0.05). BMI, abdominal circumference, AST, ALT, γ-GPT, HDL-cholesterol,
apolipoprotein A-1, and NTpro-BNP were also reduced by 2.7±2.5, 3.1±5.5 cm,
6.2±9.5 IU/l, 10.0±36.4 IU/l, 21.4±18.8 IU/l, 8.5±6.5 mg/dl, 30.4±16.4 mg/dl,
and 10.4±18.8 pg/ml in the HBMI group, and 1.1±0.7, 0.4±5.7 cm, 2.0±7.1 IU/l,
3.4±10.5 IU/l, 19.2±36.4 IU/l, 9.3±6.9 mg/dl, 26.6±15.0 mg/dl, and 15.9±32.6
pg/ml in the LBMI group, respectively (P<0.05). Furthermore, the WD diet im-
proved AST, ALT, γ-GPT, HDL-cholesterol, apolipoprotein A-1, and NTpro-BNP in
the HBMI group more than it did in the LBMI group (P<0.05).
Conclusion: The WD diet produced significant decreases in BPs, BMI, and ab-
dominal circumference, and resulted in an improved cardiometabolic profile re-
gardless of BMI in subjects with untreated high normal BP and S1H, with high
compliance, suggesting that this diet may be an effective nutritional strategy to
prevent cardiovascular events.
Acknowledgement/Funding: We receive funding of 15 million yen from Maruha
Nichiro Corporation and conduct this study. There is not the benefit reciprocity
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Adipokines in metabolically healthy obese patients depending on the
criteria of metabolic health and gender

M. Boyarinova, A. Orlov, O. Rotar, A. Alieva, E. Moguchaya, E. Vasilieva,
V. Yudina, V. Solntsev, E. Baranova, A. Konradi. North-West Federal Medical
Research Centre, Saint-Petersburg, Russian Federation

Introduction: It is believed that about 18–35% of obese patients in the population
are “metabolically healthy” obese (MHO) and have a lower risk of cardiovascular
complications. Perhaps adipokines can play a key role in the keeping of metabolic
health. The aim of our study was to determine the levels of leptin and adiponectin
in obese patients with or without metabolic disorders in relation to gender and
criteria of MHO.
Design and methods: As a part of all-Russian epidemiology survey ESSE-RF
random sampling of 1600 Russians (25–65 years) was involved. Anthropome-
try was performed according to standard protocols. Fasting glucose, lipids, C-
reactive protein, insulin (Abbott Architect 8000 (USA) were performed. Meigs
(USA, 2006) and Wildman (USA, 2008) MHO criteria were used in subjects
with BMI≥30 kg/m2. Meigs: less than 3 of the following criteria: HDL<1.30/1.04
mmol/l; triglycerides ≥1.7 mmol/l; glucose ≥5.6 mmol/l or treatment; BP≥130/85
mm Hg or therapy and waist circumference >102 (M)/88 (F) cm. Wildman: less
than 2 of the following criteria: HDL<1.30/1.04 mmol/l or therapy; triglycerides
≥1.7 mmol/l; glucose ≥5.55 mmol/l or treatment; BP≥130/85 mm Hg or therapy;
CRP>90th percentile and HOMA IR>90th percentile in our study population.
Results: Obesity was detected in 430 (27.4%) participants. MHO were 148
(35.6%) subjects according to Meigs and 85 (21.5%) according to Wildman crite-
ria without significant gender difference.
Leptin levels did not differ significantly using both criteria of MHO. Adiponectin
level in females was significantly higher than in males independently of obesity.

Adiponectin levels in obese subjects

Females Males

Meigs criteria MHO+ 11.5 (8.3; 11.7) 6.0 (4.1; 11.5)
MHO− 8.6 (5.5; 13.7) 5.3 (3.2; 8.1)

p MHO+ vs MHO− p<0.001 p=0.05
Wildman criteria MHO+ 13.3 (8.9; 18.5) 6.2 (4.2; 10.2)

MHO− 8.8 (5.7; 13.9) 5.2 (3.3; 8.4)
p MHO+ vs MHO− p<0.001 p=0.22

Conclusion: Only in obese females metabolic health was associated with higher
level of adiponectin independently of applying criteria of MHO. Higher level of
adiponectin in females was not accompanied with gender difference in MHO
prevalence.

THE DARK SIDE OF SWEET!
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New-onset diabetes mellitus and coronary artery spasm in patients
underwent acetylcholine provocation test

B.G. Choi, S.W. Rha, S.Y. Choi, J.K. Byun, J.J. Lee, J.B. Kim, E.J. Kim, C.G. Park,
H.S. Seo, D.J. Oh. Korea University Guro Hospital, Seoul, Korea, Republic of

Background: Diabetes mellitus (DM) is known to be a risk factor of significant
coronary artery disease (CAD) and endothelial dysfunction. However, currently
there is limited data regarding the impact of new-onset diabetes mellitus (NODM)
on coronary artery spasm (CAS) in real world clinical practice.
Methods: A total of 3,602 consecutive patients (pts) without significant CAD un-
derwent acetylcholine (Ach) provocation test were enrolled for the retrospective
analysis. NODM was defined as ≥126 md/dL or Hb A1c ≥6.5%. Significant CAS
was defined as >70% of narrowing by incremental intracoronary Ach injection
of 20, 50 and 100 μg into left coronary artery. Pts were divided into two groups
based on the presence of NODM: the NODM group (n=202), and the control
group (n=3,400). To adjust potential confounders, a propensity score matched
(PSM) analysis was performed using the logistic regression model.
Results: After PSM analysis, 2 propensity-matched groups (200 pairs, n=400, C-
statistic=0.674) were generated and the baseline characteristics of the two groups
were balanced. There was a trend toward higher incidence of significant CAS in
the NODM group, but other angiographic and clinical parameters were similar
between the two groups (table). NODM was not an independent predictor of Ach
induced CAS (62% vs.53%, p=0.085; HR=1.418; 95% C.I, 0.952–2.112).

Conclusions: In this study, despite the expected endothelial dysfunction, NODM
was not associated with Ach induced CAS, suggesting that the mechanisms and
risk factors of CAS may be different from those of atherosclerotic CAD.
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Previously unknown glucose disturbances are common among
individuals with periodontitis, especially in those with a previous
myocardial infarction

A. Norhammar1, B. Kjellstrom1, N. Habib1, P. Nasman2, A. Gustafsson3,
L. Ryden1. 1Karolinska Institute, Department of Medicine, Cardiology Unit,
Stockholm, Sweden; 2Royal Institute of Technology (KTH), Stockholm, Sweden;
3Karolinska Institute, Dental Medicine, Stockholm, Sweden

Background: Periodontal disease (PD) is more common in diabetes (DM) and is
suggested as a risk factor for myocardial infarction (MI) as well as dysglycaemia.
Prevalence of unknown glucose disturbances (AGT) in people with PD and if this
is more common in MI patients with PD has not been investigated.
Purpose: Study prevalence of AGT in different grades of PD in patients and con-
trols with and without a first MI.
Methods: Patients (n=805) <75 years with a first MI in Sweden 2010–2014 and
age, gender matched controls (n=805) were examined for risk factors, including
oral glucose tolerance test. Dental bone loss was examined by oral panorama
radiogram and classified PD as none (≥80%), moderate (79–66%) or severe
(<66%). AGT was based on OGTT according to WHO (DM = F-glucose: ≥7.0
mmol/l and/or F-glucose <7.0 and 2-h glucose >11.0 mmol/l, impaired glucose
tolerance (IGT); F-glucose <7.0 and 2-h glucose ≥7.8–11.0 mmol/l).
Results: Mean age was 62±8 years (81% males). Known DM was present in
10% of patients and 8% of controls, new DM in 9 and 5% (p=0.002) and new IGT
in 20% and 12% (p<0.0001) respectively. AGT (new DM +IGT) was present in

Prevalence of AGT by periodontitis grade
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29% of patients and 17% of controls (p<0.0001). Among those with signs of PD
(moderate + severe) 62% of patients and 36% of controls had unknown AGT. Un-
known DM was more common among patients with severe PD vs. those without
PD (18.2% vs. 8.8%, Figure) and more common than in controls (8.6% vs. 4.2%).
Conclusion: Unknown AGT is more common among patients with a first MI than
in controls and particulary apparent if PD is present. Unkown DM is particularly
apparent in severe PD, especially in patients. This indicate that PD may induce a
chronic inflammatory condition and provoke glucose disturbances which supports
a two-way relationship between diabetes and PD.
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Diabetic cardiac autonomic dysfunction predicts adverse vascular
function and clinical heart failure: counter-physiological dissociation
of resting heart rate with PR interval

Y.H. Chan, K.H. Yiu, K.K. Lau, S.W.L. Li, C.P. Lau, C.W. Siu, H.F. Tse. Queen
Mary Hospital, Hong Kong, Hong Kong SAR, People’s Republic of China

Background: Clinical Implications of chronic hyperglycemia-related cardiac auto-
nomic disruption were unclear. We investigated relations of resting heart rate (HR)
and PR interval, an indicator of cardiac vagal tone, with chronic hyperglycemia,
and effects on vascular function and new-onset heart failure (HF).
Methods: We prospectively studied 550 patients with coronary disease, ischemic
stroke and/or type 2 diabetes. Carotid intima-media thickness (IMT) and pulse
wave velocity (PWV) were performed. Heart rate-PR interval dissociation was de-
fined as counter-physiological co-occurrence of increased PR interval (>median
173.3ms) and increased resting HR (>median 64.4 BPM).
Results: Over 63±11 months, 6.7% patients developed new-onset HF. Resting
HR was associated with increased carotid IMT (R=0.20, P<0.001) and PWV
(R=0.30, P<0.001), and new-onset HF (P<0.001). C-statistic for HF predic-
tion by resting HR was 0.68 (Figure 1, P<0.001). Adjusted for potential con-
founders, resting HR>75bpm was independently predictive of HF (HR=3.35,
95% CI: 1.2–9.1, P=0.017). Furthermore, resting HR was associated with HbA1c
(R=0.11, P=0.012). Adjusted for potential confounders, HbA1c remained indepen-
dently associated with increased resting HR>75 bpm (OR=1.18, 95% CI 1.0–1.4,
P=0.046). Normal inverse relation between PR interval and resting HR was lost
(R=−0.03, P=0.46). Moreover, heart rate-PR interval dissociation was associated
with HbA1c>7 (P=0.006).

Figure 1

Conclusion: Chronic hyperglycemia is associated with resting tachycardia and
counter-physiological dissociation of resting HR and PR interval, and that such
resting tachycardia is an important predictor of new-onset HF in cardiovascular/
diabetic patients, supporting a pathophysiological mechanistic role of autonomic
dysfunction in hyperglycemia.
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The metabolic syndrome and coronaray heart disease: 40-years in the
Seven Countries’ Study

B. Parapid1, N. Danchin2, A. Menotti3, H. Blackburn4, H. Adachi5, D. Kromhout6,
D. Jacobs4, A. Nissinen7, J. Moschandreas8, M.C. Ostojic9. 1Division of
Cardiology Clinical Center of Serbia, School of Medicine University of Belgrade,
Belgrade, Serbia; 2Hôpital Européen Georges Pompidou, Université Paris
Descartes, Paris, France; 3Association for Cardiac Research, Rome, Italy;
4University of Minnesota, Minneapolis, United States of America; 5Kurume
University School of Medicine, Kurume, Japan; 6Wageningen University UR,
Wageningen, Netherlands; 7University of Kuopio, Kuopio, Finland; 8University of
Crete, Heraklion, Greece; 9Serbian Acad. of Sciences and Arts, Belgrade, Serbia

Introduction: The metabolic syndrome represents a cluster of risk factors that

are known to increase risk for atherosclerosis, diabetes, obesity and a myriad of
conditions that do not necessarily encompass cardiovascular diseases.
Materials and methods: The Seven Countries Study – one of the oldest epi-
demiological trials – encompassed 12,763 participants who were healthy at base-
line and where meticulously followed throughout 40 years for specific morbidity
and mortality.
Results: The IDF definition of the MetSy identified its presence in 9.09% of the
participants and MetSy was shown to influence ischemic heart disease (IHD)
morbidity (Angina and Myocardial infarction) and mortality (Figure1). Active and
former smoking turned out to have similar impact in aggravating the metabolism-
mediated IHD-morbidity and mortality.

Figure 1

Conclusion: MetSy in the national cohorts of the Seven Countries’ Study influ-
enced IHD morbidity and mortality.
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Impaired arterial stiffness and inflammatory status in patients with
diabetic foot

T. Konsola, G. Siasos, N. Tentolouris, C. Kollia, E. Oikonomou, N. Gouliopoulos,
M. Zaromitidou, K. Mourouzis, E. Dimitropoulos, D. Tousoulis. Hippokration
Hospital, University of Athens, 1st Department of Cardiology, Athens, Greece

Background: Diabetes Mellitus (DM) is associated with early onset of atheroscle-
rosis and increased arterial stiffness. Macrovascular and microvascular impair-
ment contribute to the development of diabetic foot (DF).
Purpose: To investigate the impact of arterial stiffness and inflammation in the
development of DF in subjects with DM type 2.
Methods: We enrolled 124 consecutive subjects with DM. From the study pop-
ulation 30 suffered from DF while the rest were characterized as patients free of
DF (NDF). Specialized pathologists have made the diagnosis of DF by clinical
examination and specific vascular and neurological tests.Carotid-femoral pulse
wave velocity (PWV) was measured as an index of aortic stiffness and augmen-
tation index (AIx) as a measure of arterial wave reflections.Serum C-reactive pro-
tein (CRP) levels was measured as a well established inflammatory biomarker.
Creatinine clearance was estimated based on MDRD formula and glycosylated
hemoglobin (HbA1c) was measured to evaluate adherence to treatment. Several
demographic and clinical characteristics of the participants were collected such
as age, gender, body mass index (BMI), smoking habits etc.
Results: There was no difference in age (68±9 years vs. 64±10 years, p=0.08),
BMI (28.71 kg/m2 vs. 29.09 kg/m2, p=0.74), MDRD (69±25 ml/min/1.73m2 vs.
76±20 ml/min/1.73m2, p=0.18), male sex prevalence (60% vs. 60% p=0.96), rates
of insulin treatment (30% vs. 36%, p=0.55) and in current smoking status (67%
vs. 52%, p=0.16) between subjects with DF and NDF. Interestingly, subjects with
DF had increased PWV (12.12±2.76m/sec vs. 10.20±2.60m/sec, p=0.001), in-
creased AIx (28.43±6.71% vs. 25.14±10.24%, p=0.04), increased logCRP levels
(0.53±0.58mg/L vs. 0.03±0.45mg/L, p=0.004) and increased HbA1c (7.13±1.09%
vs. 6.62±0.60%, p=0.04) compared to subjects with NDF. Moreover, HbA1c levels
were correlated with PWV (r=0.325, p=0.02).
Conclusion: These findings highlight the contribution of inflammation and vas-
cular dysfunction as it can be expressed by large arteries stiffness, in the devel-
opment of diabetic foot. Moreover, adherence to treatment may modify arterial
stiffness and atherosclerosis progression in subjects with type 2 DM

P741 | SPOTLIGHT
Metabolically healthy obesity and risk of cardiovascular disease
among the elderly: the rotterdam study

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

Background: Obesity is associated with an increased risk of cardiovascular
disease (CVD). Recently, a subgroup of obese individuals called “metabolically
healthy obese” (MHO) has been identified which seems to be protected against
CVD. No study has addressed whether metabolic syndrome confers a greater
risk of CVD compared to obesity among older population. In the present study we
investigated whether MHO is associated with CVD among the elderly.
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Methods: This study included 5314 individuals (mean age 67 years) from the
prospective population-based Rotterdam Study. We categorized our population
in groups according to body mass index (BMI) as normal weight, overweight, or
obese and according to absence or presence of metabolic syndrome. The risk of
CVD was evaluated for each group by using Cox proportional hazard regression
analysis.
Results: In our population among obese individuals we identified 25% MHO sub-
jects. Over the median follow-up of 10.2 years, there were 861 incident cases of
CVD. Compared with normal weight individuals both overweight (HR 1.13, 95%
CI: 0.97–1.32) and obesity (HR 1.21, 95% CI: 0.99–1.46) conferred a higher risk
of CVD. Presence of metabolic syndrome increased the risk of incident CVD (HR
1.30, 95% CI: 1.14–1.49) regardless of BMI category. The risk of CVD was also
increased by presence of metabolic syndrome in normal weight (HR 1.45, 95%
CI: 1.08–1.95), overweight (HR 1.23, 95% CI: 1.02–1.95) and obese (HR 1.25,
95% CI: 0.86–1.81) individuals, compared to their counterparts without metabolic
syndrome. There was no association between MHO individuals and CVD (HR
1.08, 95% CI: 0.76–1.54) when we compared them to metabolically healthy nor-
mal weight individuals.
Conclusion: Our findings suggest that among middle-aged and elderly adults
MHO individuals are not at increased risk of CVD, and the presence of the
metabolic syndrome confers more risk than being obese alone.

P742 | BEDSIDE
Insulin resistance and cardiovascular events in a general urban
cohort: the Suita Study

Y. Kokubo, M. Watanabe, A. Higashiyama, Y.M. Nakao, T. Watanabe,
Y. Miyamoto. National Cerebral and Cardiovascular Center, Suita, Japan

Background and introduction: Insulin resistance has been shown to be re-
lated to incident cardiovascular disease, but it is uncertain which types of insulin
resistance can precisely predict incident cardiovascular disease.
Purpose: We investigated the association between three surrogate insulin re-
sistance measures, the homeostasis model assessment of insulin resistance
(HOMA-IR) and the Matsuda-DeFronzo and Gutt insulin sensitivity indices, and
incident cardiovascular disease and its subtypes in an urban Japanese cohort.
Methods: We studied 4,192 Japanese individuals (mean age 57 years) without
cardiovascular disease at baseline who completed a baseline survey and a 75-g
oral glucose tolerance test and were followed for an average of 12 years. The
status of the subjects’ insulin resistances as provided by the HOMA-IR, Matsuda-
DeFronzo and Gutt insulin sensitivity indices were estimated based on the sub-
jects’ fasting and 2-hours loaded glucose and insulin levels. Cox proportional-
hazard ratios (HRs) and 95% confidence intervals (CI) were fit for each insulin
resistance level after adjusting for age, sex, body mass index, present illness of
hypertension and hyperlipidemia, and smoking and drinking status at baseline.
In this study cardiovascular disease was defined as stroke (cerebral infarction or
hemorrhagic stroke) or ischemic heart disease.
Results: In 49,405 person-years of follow-up, we documented 117 cerebral in-
farctions, 56 hemorrhagic strokes, and 132 ischemic heart disease events. Com-
pared with HOMA-IR <1.5, the multivariable-adjusted HRs (95% CI) of cardio-
vascular disease, stroke, and cerebral infarction with HOMA-IR ≥2.5 were 1.45
(1.07–1.96), 1.61 (1.07–2.42), and 2.30 (1.37–3.87), respectively. The sex- and
age-adjusted HRs (95% CI) of ischemic heart disease with HOMA-IR ≥2.5 was
1.75 (1.16–2.65), but the association was attenuated after multivariable adjust-
ments. Compared with the Cutt index ≥45.2 (4th quartile), the sex- and age-
adjusted HR (95% CI) of cardiovascular disease with the Cutt index <29.6 (1st
quartile) was 1.42 (1.02–1.96), but after further adjustments no association was
observed. No significant relation was found between the Matsuda-DeFronzo in-
dex and incident cardiovascular disease, strokes, or ischemic heart disease.
Conclusion: The HOMA-IR but not the Matsuda-DeFronzo or Gutt insulin sensi-
tivities index independently predicted incident cardiovascular disease, stroke, and
cerebral infarction in this urban Japanese population.

P743 | BEDSIDE
Homeostatic model assessment derived insulin sensitivity predicts
all-cause mortality independently of traditional risk factors at
long-term follow-up

M.L. Nielsen1, M. Pareek1, M. Leosdottir2, P.M. Nilsson3, M.H. Olsen1.
1Odense University Hospital, Cardiovascular and Metabolic Preventive Clinic,
Department of Endocrinology, CIMA, Odense, Denmark; 2Skane University
Hospital, Department of Cardiology, Malmo, Sweden; 3Skane University Hospital,
Department of Clinical Sciences, Lund University, Malmo, Sweden

Background: Homeostatic Model Assessment (HOMA) is a feasible and fre-
quently used method to estimate insulin sensitivity (HOMA-%S). As insulin re-
sistance leads to metabolic and hemodynamic disturbances, cardiovascular dis-
ease, and ultimately death, HOMA-%S may be able to predict mortality.
Purpose: To examine whether HOMA-%S could predict all-cause mortality, inde-
pendently of traditional risk factors, in otherwise healthy subjects.
Methods: We examined the association between HOMA-%S, traditional cardio-
vascular risk factors, and all-cause mortality in 6029 men and 1016 women free
from overt cardiovascular disease or diabetes mellitus at baseline, with a mean
age ± SD of 47±3 years at the time of inclusion. Study subjects came from a ran-

dom population-based sample and were included between 1974–1992. HOMA-
%S was calculated using baseline fasting plasma glucose and insulin. The val-
ues were ranked into quintiles due to the non-normal distribution and presumably
non-linear biological effect of insulin sensitivity. Predictive values of HOMA-%S
and traditional risk factors were tested using Cox proportional hazards regression
analyses, with follow-up time from inclusion until death or censoring (emigration
or last follow-up date) as the underlying time scale. Hazard ratios (HR) were as-
sessed at each 5-year interval up to 40 years.
Results: After a mean follow-up time of 29±9 years, 53% (n=3787) had died. In
a simple age- and sex-adjusted model, the lowest quintile of HOMA-%S was as-
sociated with a higher risk of death compared to quintiles 2–5 (overall HR 1.22
(95% confidence interval (CI): 1.13–1.32); p<0.001). After adjusting further for
other clinically and/or statistically significant traditional risk factors (age, sex, ac-
tive smoking, body mass index, systolic blood pressure), the association between
HOMA-%S and all-cause mortality remained significant (overall HR 1.11 (95%
CI: 1.03–1.21); p=0.008). In the simple model, the increased mortality risk in the
lowest HOMA-%S quintile became apparent only beyond 10 years of follow-up
and remained constant thereafter, whereas in the fully adjusted model, the risk
was similar to quintiles 2–5 during the first 25 years, and increased thereafter.
Conclusion: In a multivariable Cox proportional hazards regression analysis, low
insulin sensitivity was associated with a greater risk of death at long-term follow-
up, independently of traditional risk factors.

P744 | BEDSIDE
Usual blood pressure and risk of new onset diabetes: evidence from
4.1 million adults and a meta-analysis of prospective studies

C.A. Emdin, S.G. Anderson, M. Woodward, K. Rahimi. University of Oxford, The
George Institute for Global Health, Oxford, United Kingdom

Purpose: To determine the association between blood pressure and future diag-
nosis of diabetes overall and by age, sex and BMI.
Methods: A prospectively collected cohort of 4.1 million adults, free of diabetes
and cardiovascular disease, was assembled from linked electronic health records.
Cox models were used to examine the relationship between usual blood pressure
and time to incident diabetes. Serial blood pressure measurements were used to
adjust for regression dilution.
Prospective studies that reported a relative risk of new onset diabetes for a unit
of systolic blood pressure (SBP) and adjusted for, at minimum, age, sex and BMI,
were identified. Random effects meta-analysis was used to pool relative risks
standardized per 20 mm Hg higher measured SBP.
Results: Overall, 20 mm Hg higher SBP was associated with a 58% higher risk
of new onset diabetes (hazard ratio 1.58; 95% confidence interval 1.56, 1.59).
No evidence of a nadir was observed to a baseline blood pressure of 110/70 mm
Hg. The strength of the association declined with increasing BMI, from an HR of
1.89 (CI 1.84, 1.94) at BMI <25 to an HR of 1.19 (CI 1.16, 1.22) at BMI >35 (see
Figure). Estimates were similar when individuals prescribed antihypertensive and
lipid-lowering therapies were excluded.
Thirty prospective observational studies with 285 664 participants and 17 388
incident diabetes events were identified. Across these studies, a 20 mm Hg higher
SBP was associated with a 77% higher risk of new onset diabetes (relative risk
1.77 CI 1.53, 2.06).
Conclusions: Elevated blood pressure is associated with an increased risk of
new onset diabetes, an association that does not appear to be mediated by an-
tihypertensive or lipid lowering drug use. The relative association between blood
pressure and future risk of diabetes declines with increasing BMI and age.

P745 | BEDSIDE
Epicardial adipose tissue as a marker of insulin resistance in patients
with long-standing type 1 diabetes mellitus

A. Moustafa, D. Vilades, C. Colom Comi, A. Perez-Perez, F. Carreras, R. Leta,
G. Pons. Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

Introduction: It is well known that increased epicardial adipose tissue (EAT) in
type 2 diabetes mellitus is related to insulin resistance and there is a growing body
of evidence with respect to insulin resistance in type 1 diabetes mellitus (T1DM),
but information about EAT volume in this population is very limited.
Purpose: This study sought to characterise EAT in patients with T1DM and de-
termine whether it is associated with clinical and biochemical parameters related
to insulin resistance.
Methods: 73 patients diagnosed with T1DM between 1985 and 1994 with follow-
up of more than 20 years at our institution were included in this study. Between
2012 and 2013 anthropometric, clinical and biochemical data were collected and
all patients underwent cardiac CT scans using 256-row CT to quantify EAT volume
during that period.
Results: Data was analysed from all 73 patients. 60% were male, mean age of
47±8 years, waist circumference: female 87.41±12.4 cm and male 98.22±11.62
cm, BMI 27±4.6 kg/m2, 37% had metabolic syndrome (MS), 15% with hyper-
triglyceridemic waist phenotype, insulin dose 0.6±0.2 UI/kg/day and HbA1C
7.6±1.1%. Mean EAT volume was 82.72±47.6 cc (indexed by body surface area
– iEAT: 41.5±20.9 cc/m2). Patients with MS had higher iEAT volume than pa-
tients without MS (52.91±4.72 vs 33.83±2.69 cc/m2; p<0.01). In univariate anal-
ysis, iEAT showed a statistically significant positive association with age,male
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gender, body mass index, waist circumference, smoking, hypertension, insulin
dose, alanine transaminase, alkaline phosphatase, gamma glutamyl transferase
and triglycerides (p<0.05 for all) and significant negative association with serum
adiponectin (p=0.023).
Conclusions: iEAT is associated with clinical and biochemical parameters re-
lated to insulin resistance in patients with long-standing T1DM.

P746 | BEDSIDE
Components of metabolic syndrome are associated with diastolic
dysfunction

J.B. Lee, S.P. Hong, Y.S. Lee, R.Y.U. Jk, J.Y. Choi, K.S. Kim, J.H. Son, Y.W. Park,
B.K. Kim, C.W. Lee. Catholic University of Daegu, Daegu, Korea, Republic of

Objective: Metabolic syndrome is associated with increased cardiovascular mor-
tality. But there is limited data about cardiac function. Objective of this study was
to investigate the relation between metabolic syndrome parameter and left ventri-
cle function.
Methods: 3875 consecutive patients were underwent 2-dimensional echocardio-
graphy and tissue Doppler imaging and evaluation for metabolic syndrome. Sub-
jects were categorized into six groups according to the number of metabolic syn-
drome components present, as defined by the Adult Treatment Panel III guide-
lines.
Results: Metabolic syndrome do not decrease in systolic fraction, but those with
metabolic syndrome had increased wall thickness ventricular septum (10.4±2.2 vs
10.0±2.2 mm, p<0.001), decreased in Em (5.3±2.0 vs 5.7±2.4 cm/sec, p<0.001)
and increased E/E’ ratio (15.1±7.9 vs 14.3±7.12, p=0.008) than controls. There
was a linear relationship between the number of features of metabolic syndrome
and septal wall thickness (p<0.001 and Em velocity (p<0.001).

No of component and diastolic parameter

Conclusions: Number of metabolic syndrome component is associated with left
ventricular diastolic dysfunction without imparing left ventricular systolic function.

P747 | BEDSIDE
Associations of sex hormone-binding globulin, testosterone and
estradiol with the risk of type 2 diabetes among middle-aged men and
women: the Rotterdam Study

T. Muka, C. Meun, L. Jaspers, A. Hofman, J.S.E. Laven, M. Kavousi, O.H. Franco.
Erasmus Medical Center, Rotterdam, Netherlands

Background: Fatty liver and insulin resistance have been suggested to be im-
portant risk factors for the development of diabetes and major determinants of
sex-hormones levels, but whether sex-hormones can predict the risk of develop-
ing diabetes independent of these factors is unknown.
Objectives: We examined whether sex-hormones were associated with the risk
of type 2 diabetes and whether these associations were independent of fatty liver
or insulin resistance.
Methods: Data of 2234 men and 2951 postmenopausal women participants of
the Rotterdam Study, a prospective population based cohort, were available.
At baseline, estradiol, total testosterone (TT) and sex hormone-binding globu-
lin (SHBG) were measured. Free androgen index (FAI) was calculated as ratio
of total testosterone to SHBG concentration. Type 2 diabetes events were diag-
nosed on the basis of medical records. Hazard ratios (HRs) and 95% Confidence
Intervals (CI) were calculated using Cox regression models. To evaluate the im-
pact of fatty liver and insulin resistance, we used the fatty liver index (FLI) and the
homeostasis model assessment for insulin resistance (HOMA-IR).
Results: During a median follow-up of 11.0 years, we identified 283 and 360
incident cases of diabetes in men and women, respectively. No association was
observed between estradiol or TT and the risk of diabetes in either sex. After
adjustment for potential confounders, SHBG was inversely associated with the
risk of diabetes among women (per 1SD, HR=0.70; 95% CI: 0.62–0.78), but not
among men. Similarly, there was a positive association between FAI and the risk
of diabetes among women (per 1SD, HR=1.64; 95% CI: 1.22–2.19), whereas no
association was found in men. Associations of SHBG and FAI with the risk of
diabetes in women remained significant after further adjustment for C-reactive
protein, FLI or HOMA-IR. A significant interaction was found between FAI and
years since menopause (p-interaction=0.005). After stratification by years since

menopause (median), FAI was associated with higher risk of diabetes in women
with less than 20 years since menopause independent of FLI or HOMA-IR (per
1SD, HR=1.80; 95% CI: 1.11–2.85), whereas no risk of diabetes was observed
among women with higher than 20 years since menopause.
Conclusions: Our findings suggest that SHBG and FAI are independent risk fac-
tors for the development of type 2 diabetes in women, particularly in the first years
after the menopause. The possible clinical usefulness of plasma levels of SHBG
or FAI in stratification and intervention for the risk of type 2 diabetes in women
warrants further investigation.

OVERWEIGHT = “OVERDOSE” OF CARDIOVASCULAR
RISK!

P748 | BEDSIDE
Left ventricular remodelling with increasing body fat: a 3D cardiac
phenotyping study

B. Corden1, A.S.M. De Marvao1, T.J.W. Dawes1, W. Shi1, D. Rueckert2,
S.A. Cook1, D.P. O’ Regan1. 1Imperial College London, MRC Clinical Sciences
Centre, London, United Kingdom; 2Imperial College London, Department of
Computing, London, United Kingdom

Background: Adipose mass is linked to LV mass, an important prognostic marker
for cardiovascular mortality. However the pattern of remodelling, which itself has
prognostic relevance, is unclear and there may be important gender differences
which could explain the increased obesity-related mortality observed in men.
Global 2D measures of LV geometry may mask physiologically important regional
variations in LV remodelling in response to adiposity.
Purpose: We aimed to assess the relationship between fat mass and both global
and regional left ventricular (LV) geometry in a cohort free of overt cardiovascular
disease.
Methods: 1530 volunteers (55% female) without cardiovascular disease under-
went 3-dimensional cardiac magnetic resonance imaging. Body composition was
assessed via bioimpedance analysis. The associations between fat mass and re-
gional measures of wall thickness, relative wall thickness and cavity volume were
examined in 3D regression models. Models were adjusted for age, gender, race,
systolic BP, height and lean mass. Interactions between gender and fat mass were
included in the models and, where significant, were explored further in separate
models for men and women.
Results: Fat mass was an independent predictor of LV wall thickness and over-
all was associated with a concentric pattern of remodelling (p<0.001). However,
there were striking regional differences – concentric hypertrophy was strongest
in septal regions and least evident in the lateral wall. This concentric remodelling
response was present in both sexes but was stronger in men (p for interaction
<0.05). In contrast, women demonstrated a LV dilatatory response to fat mass
which was absent in men, due mainly to dilatation of the lateral LV wall (p<0.001).
Conclusions: Overall, fat mass is associated with concentric remodelling, an in-
dependent predictor of cardiovascular mortality. However, there are important re-
gional differences in the LV response, which may mean that changes are masked
in conventional, global 2D measurements. In addition, concentric remodelling is
stronger in males. This may reflect gender differences in the haemodynamic re-
sponse to increased adiposity and may explain the increased obesity-related mor-
tality observed in men.
Acknowledgement/Funding: British Heart Foundation

P749 | SPOTLIGHT
Timing and duration of overweight in association with metabolic
health risk among middle-aged and elderly

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

Objective: The impact of timing and duration of overweight in association with
metabolic syndrome beyond current BMI status has not been investigated among
the middle-aged and elderly.
Methods: This study included 2099 women and 1560 men (mean age 72 years)
from the prospective population-based Rotterdam Study. We used data from the
participants attending the third examination of the cohort (visit 3, 1997–1999) to
measure the prevalence of metabolic syndrome and then we looked backwards
to the first and second examination (visit 1, 1989–1993; visit 2, 1993–1995) for
the measures of BMI. Separate logistic regression models were used to exam-
ine the associations of metabolic syndrome and each of its components sep-
arately with 1) obesity timing [middle-aged overweight (onset <65 years), and
elderly overweight (onset ≥65 years)] and 2) overweight duration over time (inci-
dent overweight, fluctuating overweight, and persistent overweight). The subjects
who were never overweight formed the reference category for each analyses.
Results: In multivariable analysis (adjusted for age, smoking, physical activity,
education, alcohol use and current BMI levels), middle-age overweight women
were at higher risk for metabolic syndrome (OR 1.56, 95% CI: 1.10–2.22), di-
abetes mellitus (OR 1.59, 95% CI: 1.13–2.23), hypertriglyceridemia (OR 1.44,
95% CI: 1.02–2.03) and low HDL cholesterol (OR 1.59, 95% CI: 1.13–2.24).
Moreover, women with persistent overweight overtime had a higher risk for devel-
oping metabolic syndrome (OR 1.73 95% CI: 1.21–2.49), diabetes mellitus (OR
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1.70, 95% CI: 1.05–2.80), hypertriglyceridemia [OR 1.50, 95% CI: 1.05–2.13) and
low HDL cholesterol (OR 1.84, 95% CI: 1.30–2.61). Among men, elderly over-
weight group was associated with the risk of diabetes mellitus (OR 1.87, 95% CI:
1.15–3.07) and low HDL cholesterol [OR 1.94 95% CI: 1.31–2.89), whereas, the
fluctuating overweight was associated with diabetes mellitus (OR 2.85, 95% CI:
1.62–5.01) and abdominal obesity (OR 4.10 95% CI: 1.55–12.88).
Conclusion: The timing and duration of overweight has a significant impact be-
yond the current levels of BMI on obesity-related comorbidities among middle-age
and elderly.

P750 | BEDSIDE
Diastolic dysfunction and impaired cardiopulmonary performance in
obesity: an analysis of the EURO-EX trial

M. Pellegrino, G. Generati, F. Bandera, F. Carbone, V. Labate, E. Alfonzetti,
M. Guazzi. IRCCS Policlinico San Donato, Heart Failure Unit, San Donato M.se,
Italy

Background: Obesity (BMI≥30 kg/m2) is a well-known cardiovascular (CV) risk
factor. Cardiopulmonary exercise testing (CPET) with gas exchange analysis al-
lows functional evaluation of cardiopulmonary diseases and definition of parame-
ters that may add to define the level of risk. We aimed at assessing the differences
in exercise gas exchange analysis according to the presence of obesity in a pop-
ulation at CV risk enrolled in the EUROEX study.
Methods: 599 healthy subjects (age 60±14 y; male 48%; BMI 28±5.5 kg/m2) un-
derwent a maximal CPET with personalized incremental ramp protocol. Subjects
had different CV risk factors, but no previous CV events. A subgroup (n=230; age
62±13 y; male 49%; BMI 29±5 kg/m2) also underwent echocardiography at rest
within 6 months.
Results: 194 patients (32.4%) had a BMI≥30 kg/m2. The group with higher BMI
showed higher prevalence of other CV risk factors, lower exercise tolerance (peak
VO2 and % predicted VO2) and peak O2 pulse; higher rest and peak systolic
blood pressure; lower heart rate recovery at first minute (HRR). The echocardio-
graphy showed similar LV volumes and mass indexed, significant differences in
E/e’, LV EF and epicardial fat.

CPET and echo variables BMI ≥30 (n=194) BMI <30 (n=405) P value

Hypertension, n (%) 40 (20.6) 243 (60) <0.01
Diabetes, n (%) 147 (75.8) 48 (11.9) <0.01
Peak VO2, ml/kg/min 15.9±4.3 20.5±7.7 <0.01
% predicted VO2, % 63±16 76±21 <0.01
Rest systolic blood pressure, mmHg 138±17 132±17 <0.01
Peak systolic blood pressure, mmHg 193±23 184±22 <0.01
Peak HR, bpm 127±22 137±23 <0.01
HRR, beats 14±8 17±9 <0.01
LV EF, % 67±6 65±7 <0.05
LA volume index, ml/mq 31±9 28±9 0.01
E/e’ 11.5±3 10.4±3 <0.05
Epicardial fat, mm 7±3 5±3 <0.05

Conclusions: Obesity represents a crossroad of diastolic dysfunction, comor-
bidities and impaired gas exchange phenotype during exercise. These findings
broaden the constellation of targets that need to be considered in the prevention
of CV events.

P751 | BEDSIDE
Risks and advantages of body mass index on left ventricular function

M. Shimizu, H. Fujii, N. Yamawake, M. Nishizaki. Yokohama Minami Kyosai
Hospital, Department of Cardiology, Yokohama, Japan

Background: Low body weight and obesity are suspected risk factors for reduced
left ventricular (LV) function. However, few studies have evaluated the effects of
body mass index (BMI) on LV function using quantitative-gated semiconductor
SPECT (QGS).
Methods: We examined 1115 consecutive patients with sinus rhythm who un-
derwent 201TlCl QGS. The patients were classified into four groups whose BMI
was under 18.5 (Underweight Group), within 18.5 to 25.0 (Normalweight group),
within 25 to 30 (Moderate overweight group), and over 30 (Obese Group). LV
dyssynchrony was defined as having both over 145 degree of histogram band-
width (Bandwidth) and over 43 degree of phase standard deviation.
Results: (See Table) Underweight group had high odds ratio (OR) for low LV
ejection fraction (EF) and CHF history. Normal group had low OR for low EF
and Dyssynchrony, but not for CHF history. Conversely, moderate overeight group
had low OR for CHF history, but not for low EF and dyssynchrony. Obese group
had high OR for dyssynchrony, but not for low EF and CHF history. Correlation
analysis showed significant correlation between BMI and Bandwidth in Obese
group.

Abstract P751 – Table 1

BMI <18.5 (N=87) BMI 18.5–25 (N=713) BMI 25–30 (N=262) BMI>30 (N=53)
OR 95%CI P OR 95%CI P OR 95%CI P OR 95%CI P

EF<35% 2.08 1.11–3.92 0.023 0.55 0.36–0.84 0.005 1.22 0.75–1.97 0.422 2.04 0.93–4.48 0.074
CHF history 6.07 2.87–12.8 <0.001 1.02 0.73–1.42 0.927 0.50 0.33–0.74 <0.001 1.13 0.53–2.43 0.748
Dyssynchrony 1.06 0.52–2.18 0.876 0.62 0.42–0.92 0.019 1.01 0.64–1.60 0.971 4.45 2.39–8.31 <0.001

Table 2

BMI <18.5 BMI 18.5–25 BMI 25–30 BMI>30
R P R P R P R P

EF 0.07 0.500 0.02 0.647 0.10 0.121 −0.21 0.129
PFR 0.12 0.269 −0.03 0.370 0.09 0.161 −0.14 0.318
BNP −0.04 0.833 −0.20 0.004 −0.18 0.113 −0.14 0.569
Bandwidth −0.01 0.383 −0.03 0.446 −0.02 0.762 0.39 0.004

Conclusion: Underweight patients were at risk of CHF and low EF. Conversely,
obese patients were not at risk of CHF and low EF but were at high risk of dyssyn-
chrony. Normal weight patients had advantage of avoiding low EF and dyssyn-
chrony, but moderate overweight patients might have an advantage of avoiding
CHF rather than normal weight patients.
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Weight loss is also deleterious in obese patients with heart failure

C. Diez, E. Zamora, J. Lupon, M. De Antonio, M. Domingo, J. Santesmases,
M. Troya, C. Diez-Quevedo, S. Altimir, A. Bayes-Genis. Germans Trias i Pujol
University Hospital, Badalona, Spain

Introduction: A paradoxical association between body mass index (BMI) and
mortality has been described in patients with heart failure (HF) and obesity was
linked to lower mortality during follow-up. The impact of weight loss (WL) in over-
weigh or obese patients with HF is incompletely understood.
Purpose: To analyse the effect of WL during one year on mortality rates in the
following 2 years in a wide outpatient population with HF, with special attention to
obese patients.
Patients and methods: Weight at first visit and at one-year follow-up and vital
status at 3 years of follow-up were available in 1000 patients (72.7% men; mean
age 65.8±12.1 years, range 28–96 years). Aetiology of HF was mainly ischemic
heart disease (55.7%), followed by dilated cardiomyopathy (11.1%), hypertensive
cardiopathy (8.8%) and valvular disease (8.6%). Mean LVEF was 32% ± 13. Most
patients were in NYHA functional class II (64.9%) and III (28.3%). Significant WL
was defined as a loss ≥5% of the initial weight. Obesity was defined as BMI ≥30
kg/m2 (N=272).
Results: One-hundred seventy patients (17%) showed significant WL during the
first year of follow-up, and 174 patients (17.4%) died during follow-up. Mortality
in WL patients was significantly higher than in the patients without WL (27.6%
vs 15.3%, p<0.001). In Cox regression analysis adjusted by baseline BMI, WL
had two-fold mortality (HR 2.01 [95% CI 1.43–2.83], p<0.001). In a multivariable
model adjusted by and age, sex, BMI, NYHA functional class, LVEF, HF duration,
ischemic aetiology, diabetes, and treatment with beta-blockers, ACEI-ARB and
MRA, WL remained highly and independently associated with higher mortality
(HR 1.89 [95% CI 1.32–2.68], p<0.001). Among obese patients, WL was asso-
ciated to higher risk of death (adjusted HR 2.38 [95% CI 1.31–4.32], p=0.004)
than that observed in non-obese patients (adjusted HR 1.83 [95% CI 1.16–2-89],
p=0.01).
Conclusion: Weight loss ≥5% during one year in HF patients is associated with
ominous prognosis in subsequent years. This effect was even more apparent in
obese patients.
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Heavy torso and narrow hip means high risk of myocardial infarction in
elderly men: findings from a population based case-control study on
anthropometric measures

G. Nilsson1, J. Leppert1, P.O. Hedberg2, A. Rosenblad1, C.J.O. Ohrvik3.
1University of Uppsala, Centre of Clinical Research, Vasteras, Sweden;
2Department of Clinical Physiology, Central Hospital, Västerås, Sweden;
3Karolinska Institute, Stockholm, Sweden

Objective: To determine the association of basic anthropometric measures
(weight, height, waist and hip) and composite measures (body mass index (BMI)
and waist-to-hip ratio) with acute myocardial infarction (MI).
Main outcome measures: Associations between MI status and anthropometric
measures.
Methods and results: For each consecutive MI patient arriving at the Vasteras
cardiac centre in Sweden one individually sex- and age-matched control was se-
lected from the general population in the catchment area of the centre. 688 pairs
with valid data for all measures were categorized into: male pair’s aged≤65 (m65)
(n=253) and 66–80 (m80) (n=233), female pair’s aged≤65 (f65) (n=72) and 66–80
(f80) (n=130).
The strongest relative difference between cases and controls was: m65 BMI
+5.2%, m80 hip −4.5%, f65 BMI +4.2%, and f80 BMI and waist, both +4.9%.
A narrow hip in elderly men was the strongest single predictor of case status
among the anthropometric measures in any sex-age category. Further, the com-
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bination of narrow hip and high weight was particularly effective to distinguish m80
patients from their controls (area under the ROC curve=0.82; sensitivity=0.74 and
specificity=0.79). The figure shows m80 MI patients categorised by hip (≤/>103)
weight (≤/>80) in %-units.

Figure 1. % MI cases categorised by hip and weight

Conclusions: Elderly male MI patients have, compared with their controls, a nar-
row hip supporting a disproportionately heavy torso. By observing hip and weight
in elderly men it would be possible for “front-line” clinicians to identify subjects
at high risk for MI and, consequently, in special need of cardiovascular preven-
tion. Elderly female MI patients have, as opposed to elderly male patients, larger
weight, height, BMI, waist and hip than their controls. Thus, large women and
small men seem prone to MI among the elderly.
Acknowledgement/Funding: SparbankstiftelsenNya and the Vastmanland
County Council Research foundation

P754 | BEDSIDE
Differing effects of gender and obesity on nocturnal fluid displacement
in patients with obstructive sleep apnoea

M.K. Kobayashi, T.Y. Yamaguchi, Y.T. Takata, M.W. Watanabe, K.S. Shiina,
Y.S. Usui, A.Y. Yamashina. Tokyo Medical University Hospital, Tokyo, Japan

Background: Although nocturnal fluid shift from lower extremities to the upper
body during sleep contributes to the pathogenesis of obstructive sleep apnoea
(OSA), it is not well known that how the deference of gender and obesity reflect
the relationship between severity of OSA and fluid displacement.
Methods: We enrolled 71 OSA patients (51 men and 20 women) without cardiac
or renal disorders and assessed overnight changes in leg fluid volume (�LFV)
measured by bioelectrical impedance before and after polysomnography. Patients
were classified into obese group and non-obese group by body mass index (BMI)
at 25kg/m2, respectively, in men and women.
Results: There was not significant difference of �LFV between men and women
(p=0.13). Concerning about men, apnoea-hypopnoea index (AHI) only correlated
inversely with �LFV (r=−0.51, p=0.02) in non-obese group. On multivariate anal-
ysis, AHI was the strongest determinant of �LFV, independent of age, serum
creatinine and brain natriuretic peptide (β=−0.86, P=0.02). Meanwhile, BMI and
serum creatinine correlated respectively with �LFV (r=−0.43 p=0.02 and r=0.37
p=0.04, respectively) in obese group. Concerning about women, there were no
associated factors with �LFV in either of the groups.

Correlation between AHI and �LFV in men

Conclusion: Despite no difference in overnight fluid displacement compared men
with women, there was a strong relationship between AHI and fluid displacement
in non-obese men. These findings may provide fluid shift from lower extremities

Abstract P755 – Table 1

Current criterion Sens (%) Spec (%) New cut-off Sens (%) Spec (%) AUC (95% CI)

RaVL (mm) 11 5,5 94,2 7,5 34,5 79,6 57,49% (52,1–62,9)
RV5 (mm) 26 0,0 99,6 18 3,0 98,7 45,28% (39,8–50,8)
RV6 (mm) 26 0,0 100,0 17 3,5 99,6 47,17% (41,7–52,7)
RV5 or RV6 (mm) 26 0,0 99,6 18 3,5 98,7 46,96% (41,5–52,5)
RaVL and SV3 (mm; Cornell criteria) >28 in men and >20 in women 4,5 99,1 12,5 63,0 58,4 62,24% (56,9–67,5)
Cornell criteria x QRS duration (mm x ms) 2436 0,0 99,1 1125 60,5 61,1 62,53% (57,2–67,8)
Rmax + Smax (mm) 45 3,0 98,7 12 55,2 53,5 52,84% (47,4–58,3)
SV1 lub SV2 (mm) 30 0,0 100,0 11,5 22,2 83,2 51,60% (46,1–57,1)
SV1+RV5 or RV6 (mm) 35 0,0 100,0 18 3,4 98,7 46,28% (40,8–51,8)
Romhillt-Estes score (points) 5 0,0 100,0 1 66,5 46,5 56,87% (52,3–61,5)

associated with the severity of OSA is influenced by the difference of gender and
obesity.
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Validation of left ventricular hypertrophy cut-off values in morbidly and
super-morbidly obese patients

J. Domienik1, W. Lisik2, B. Lichodziejewska1, M. Ciurzynski1, K. Kurnicka1,
Z. Rymarczyk1, O. Dzikowska-Diduch1, A. Chmura2, P. Pruszczyk1. 1Medical
University of Warsaw, Department of Internal Medicine and Cardiology, Warsaw,
Poland; 2Medical University of Warsaw, Department of General Surgery and
Transplantology, Warsaw, Poland

Background: Currently recommended diagnostic ECG criteria for left ventricular
hypertrophy (LVH) in morbidly obese patients (MOP) were reported to be subop-
timal. Although new criteria have been previously proposed, they have not been
validated yet.
Purpose: To assess currently used ECG criteria and to validate new criteria in
the diagnosis of LVH in MOP.
Methods: 429 MOP, prior to scheduled bariatric surgery were included into the
study. We performed standard ECG and trans-thoracic echocardiography for LVH
assessment (LVH was calculated according to the modified Devereux’s equation).
Receiving operating curves (ROC) analysis was used to estimate AUC values
(with 95% CI) and optimal cut-off points for each of ECG parameters as predictor
of LVH.
Results: None of the currently used ECG criteria showed satisfactory perfor-
mance in the diagnosing echocardiographically confirmed LVH (table 1). As we
proposed earlier, Cornell criteria and Romhilt-Estes score could be helpful for the
identification of LVH, but their value is far for being satisfactory. Additionally, we
estimated new cut-off values for all current criteria (table 1).
Conclusions: Our study confirmed that none of currently used voltage-based
ECG criteria is sufficient for LVH diagnosis in morbidly obese patients. As we
proposed before only RaVL Romhilt-Estes scale and Cornell indices could be
helpful for the identification of LVH in the group of MOP. We confirmed using
RaVL of 7,5 mm, Cornell criteria of 12,5 mm; Cornell criteria × QRS duration of
1125 mm x ms and Romhilt-Estes score of 1 in diagnosis of LVH in MOP.
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Mortality due to obesity and overweight: extending the obesity
paradox to other ethnicities

S. Soderberg1, M. Lilja2, J.E. Shaw3, P. Zimmet3, B. Balkau3, G. Alberti4,
J.E. Tuomilehto5, D. Magliano3. 1Umea University Hospital, Heart Centre,
Department of Cardiology, Umea, Sweden; 2Umea University, Department of
Public Health and Clinical Medicine, Family Medicine, Umea, Sweden; 3Baker
IDI Heart and Diabetes Institute, Melbourne, Australia; 4St Marys Hospital,
Department of Endocrinology and Metabolic Medicine, London, United Kingdom;
5National Institute for Health and Welfare (THL), Department of Chronic Disease
Prevent, Helsinki, Finland

Background: South Asians are more insulin resistant and have more cardiovas-
cular risk factors at any BMI level compared to Euripides whereas overweight and
mild obesity is associated with reduced mortality in diabetic Euripides
Aims: To explore if overweight/obesity related to reduced all-cause and cardio-
vascular mortality in Asian Indian, African Creole and Chinese subjects with nor-
mal or pathologic glucose metabolism.
Methods: Three population surveys were performed in Mauritius between 1987
and 1998 with 9559 participants aged 25 to 74 years, and 1557 deaths were iden-
tified up to 2007. Participants with BMI <18.5 kg/m2 at baseline, and deaths within
two years were excluded. A Cox model with adjustment for traditional risk factors
was used to calculate mortality hazard ratios for normal vs. overweight/obese, for
abdominally non-obese vs. obese, and for the lowest tertile of hip circumference
vs. higher 2/3 in subjects with normal or pathologic glucose metabolism.
Results: Overweight/obese men and women had reduced all-cause (HR 0.67
(0.55–0.81)) and cardiovascular (HR 0.72 (0.56–0.93)) mortality, and men and
women with high hip circumference had reduced all-cause mortality (HR 0.82
(0.68–0.98)). Similar results were seen irrespective of the gluco-metabolic status.
Women with abdominal obesity and normal glucose metabolism had increased
all-cause mortality (HR 1.59 (1.08–2.34)).
Conclusion: Overweight/obesity and a peripheral fat distribution associate with
reduced mortality in men and women with Indian, African and Chinese back-
grounds irrespective of gluco-metabolic status, In contrast, abdominal obesity

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



Overweight = “Overdose” of cardiovascular risk! / Diabetes mellitus and cardiovascular disease 121

once adjusted for peripheral fat distribution associate with increased mortality in
women.

P757 | BENCH
Waist circumference and body mass index as complementary obesity
parameters in cardiovascular risk assessment in hypertensives with
coronary heart disease

M. Wirtwein1, D. Jarosz2, E. Trybala3, M. Gruchala4, W. Sobiczewski4.
1Department of Pharmacology, Medical University of Gdansk, Gdansk (Poland),
Poland; 2Medical University of Gdansk, Gdansk, Poland; 3Hospital Lukowicza,
Department of Neurology, Chojnice, Poland; 4Department of Cardiology, Medical
University of Gdansk, Gdansk (Poland), Poland

Introduction: It has been reported in coronary heart disease (CHD) patients that
mortality is inversely associated with body mass index (BMI), and directly asso-
ciated with waist circumference (WC). The purpose of this study was to examine
the association of the general obesity parameter (BMI) and the adipose tissue
discriminator (WC) with cardiovascular risk in patients with CHD established by
coronary angiography.
Patients and methods: To the PROGNOSIS (Prognostic Value of Ambulatory
Blood Pressure Monitoring in Patients with Coronary Artery Disease Confirmed
by Angiography) study there were included 1345 subjects with CHD. A multivari-
ate COX proportional regression model adjusted for potential confounders was
used to assess the relative risk of total and CV mortality according to the parame-
ters of general obesity (BMI) and adipose tissue distribution (WC). The mean age
of subjects was 63.2±9.2 years, and 57% were men.
Results: There was direct relationship between WC and both total mortality (HR
1.03 (CI 1.01–1.10), p<0.01) and CV mortality (HR 1.03 (CI 1.01–1.07), p<0.03),
but an inverse relationship between BMI and both total mortality (HR 0.91 (CI
0.86–0.98), p<0.03) and CV mortality (HR 0.97 (CI 0.87–0.99), p<0.05). After
combining WC with BMI, the group of subjects with BMI <25 kg/m2 and WC
≥104 cm had the highest rates of both total and CV mortality of all CHD patients.
Conclusions: Assessment based on a combination of WC and BMI is superior
to assessment based on a separate estimation of these parameters in both total
and CV mortality risk evaluation.
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Are weight and BMI good predictors of in-hospital deaths in acute
coronary syndromes?

S. Jacob1, J.B. Ruidavets2, V. Bongard3, C. Meisinger4, D. Farmakis5,
U. Hakkinen6, D. Fusco7, A. Azevedo8, J. Marrugat9, J. Ferrieres3. 1Department
of Epidemiology, AEPMCV, UMR1027 INSERM-University of Toulouse
III, Toulouse University Hospital (CHU), Toulouse; IRSN, Laboratory of
Epidemiology, Fontenay-aux-Roses, France; 2Department of Epidemiology,
AEPMCV, UMR1027 INSERM-University of Toulouse III, Toulouse University
Hospital (CHU), Toulouse, France; 3Department of Epidemiology, AEPMCV,
UMR1027 INSERM-University of Toulouse III, Department of Cardiology,
Toulouse Rangueil University Hospital, University School of Medicine,
Toulouse, France; 4Helmholtz Centre MunichZentrum München - Environmental
Health, Institute of Epidemiology, Neuherberg, Central Hospital Augsburg,
MONICA/KORA Myocardial Infarction Registry, Augsburg, Germany; 5Second
Department of Cardiology, University of Athens Medical School, Attikon
University Hospital, Athens, Greece; 6National Institute for Health and Welfare
(THL), Centre for Health and Social Economics (CHESS), Finland Health
Services Research National Research and Development Centre for Welfare
and Health, Helsinki, Finland; 7Department of Epidemiology, Health Authority
Roma E, Lazio Regional Health Service, Rome, Italy; 8Department of Clinical
Epidemiology, Predictive Medicine and Public Health, University of Porto Medical
School, Porto, Portugal; 9Cardiovascular Epidemiology and Genetics, IMIM
(Hospital del Mar Medical Research Institute), Barcelona, Spain

Introduction: Obesity is an independent risk factor for coronary artery disease
and premature death. However, a number of studies have demonstrated that obe-
sity is inversely associated with short-term mortality in patients with acute coro-
nary artery disease. Most data suggesting this “obesity paradox” identify obesity
with body mass index (BMI), but weight was not previously considered while it
could be an alternative measurement that may also prove to be an accurate pre-
dictor of in-hospital mortality.
Purpose: The aim of this study was to determine whether BMI and weight are re-
lated to in-hospital mortality in patients admitted for an acute coronary syndrome
(ACS).
Methods: Data was derived from the EURHOBOP (European Hospital Bench-
marking by Outcomes in acute coronary syndrome Processes) cohort, a multi-
center ACS hospital registry conducted between 2008 and 2010 in 7 countries
(Finland, France, Greece, Germany, Italy, Portugal and Spain). ACS patients with
discharge diagnosis of myocardial infarction or unstable angina were included.
Socio-demographic characteristics, medical histories and acute episodes at en-
try or during hospitalization were recorded. In-hospital mortality risk by BMI or
weight categories were assessed using multiple logistic regression.
Results: A total of 6298 patients were included in this analysis. Age ranged from
19 to 99 years, with a mean age of 65.3±12.7 years, 75% were men, 27% had
diabetes and 63% had hypertension. ST-elevation ACS was observed in 31% of

patients. Mean BMI was 27.4±4.5 kg/m2, ranging from 13.4 to 64.5 kg/m2; 46%
were overweight (25≤ BMI <30 kg/m2) and 24% obese (BMI ≥30 kg/m2). Mean
weight was 77.9±15.2 kg, ranging from 36 to 190 kg. Mortality rate was 3.1% [95%
confidence interval (CI): 2.7–3.5%]. Based on ROC curves, optimal cutoff points
to predict in-hospital survival were 26 kg/m2 for BMI and 75 kg for weight. In uni-
variate logistic regression, BMI ≥26 kg/m2 (odds ratio, OR=0.69; [95% CI]: 0.52–
0.92; p=0.01) or weight ≥75 kg (OR=0.57; [95% CI]: 0.43–0.76; p=0.0002) had
a significant protective association with mortality compared with BMI <26 kg/m2

or weight <75kg respectively. However, none of these associations remained sig-
nificant in multivariate analysis after adjustment for age, gender, smoking, hyper-
tension and ST-elevation ACS. Finally, none of the interactions of BMI or weight
with age, gender, ST-elevation or country were significant.
Conclusion: In EURHOBOP, BMI and weight were not independently related to
short term in-hospital mortality in ACS patients regardless of age, gender, ST-
elevation ACS or country.
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The effects of one-night continuous positive airway pressure use for
patients with obstructive sleep apnoea on the whole body fluid
redistribution

T. Yamaguchi, Y. Takata, R. Asanuma, K. Shiina, Y. Usui, A. Yamahina. Tokyo
Medical University Hospital, Tokyo, Japan

Background and purpose: Although nocturnal fluid displacement has attracted
much attention to the pathogenesis of sleep apnoea (SA), the concept mainly
focuses on the rostral shift from lower extremities to upper body during sleep.
Therefore, we evaluated the effects of SA and continuous positive airway pressure
(CPAP) use on the whole body fluid shift using impedance analysis.
Methods: For twenty obstructive SA patients with normal cardiac function (left
ventricular ejection fraction 66.7±4.4%), we performed polysomnography (PSG)
at the first night for diagnosis and at the second night for CPAP titration. We also
measured four-time of impedance measurement using a multi-frequency bioelec-
trical impedance analysis device (InBody) at each night just before sleep and after
wake-up.
Results: The patients were 53.7±12.1 years old and their body mass indexes
were 29.4±4.2 kg/m2. They mainly showed severe obstructive SA indicated by
apnoea hypopnoea index (AHI) of 58.3±20.0/hr. As to fluid shift, significant re-
ductions in upper extremities (U) and lower extremities (L), and trunk (T) were
observed between the pre-diagnostic PSG and the post-diagnostic PSG mea-
surement (−0.22±0.19 l, −1.73±0.81 l, −0.57±0.56 l, P<0.05).Concerning about
the relationship between the change rate of AHI and volume shift before and after
CPAP use, the significant reductions in fluid volume of U and T were observed
according to the decrease in AHI by CPAP use (r=0.52, 0.56, P<0.05), but these
associations were not obtained in L (Figure 1).

Figure 1. The change rate of AHI and volume shift before and after CPAP use.

Conclusion: The observation that one-night CPAP use can change the fluid dis-
tribution in upper body suggests nocturnal fluid displacement not only from lower
body but from upper body may contribute to the pathogenesis of SA.

DIABETES MELLITUS AND CARDIOVASCULAR DISEASE
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Deterioration of glycemic control in South Asians vs. White
Caucasians with diabetes and concomitant coronary artery disease -
analysis from the PRACTICE Registry

H. Bajaj1, S. Sheikh2, S. Gill-David2, S. Hirjikaka2, M. Tsigoulis2, M. Gupta3

on behalf of Canadian Cardiovascular Research Network. 1LMC Diabetes
& Endocrinology, Brampton, Canada; 2Canadian Cardiovascular Research
Network, Brampton, Canada; 3McMaster University, Associate Clinical Professor
of Medicine, Hamilton, Canada

Background: Diabetes (DM) confers additional risk in patients with coronary
artery disease (CAD), and glycemic control worsens over time. South Asians (SA)
are at high risk for DM and CAD.
Purpose: In a prospective cohort study of CAD patients, we assessed durability
of glycemic control in SA and White Caucasians (WC) with DM.
Methods: The PRACTICE Registry enrolled 545 subjects at a single centre with
stable CAD (mean age 63y, 79% male), prospectively followed yearly for 5 years.
All subjects were treated according to evidence-based CAD and DM guidelines by
their own physicians. We analyzed glycemic control in the cohort of PRACTICE
patients with DM.
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Results: Of 545 subjects in PRACTICE, 286 (52.5%) had DM (51% SA, 49%
WC). Mean BMI (26.3 vs. 29.8 kg/m2, p<0.01) and waist circumference (100.9
vs. 108 cm, p<0.01) were lower in SA at baseline. Mean HbA1c at baseline was
higher in SA vs. WC (7.1% vs. 6.5%, p<0.01), while fasting plasma glucose was
similar in both groups (7.8 mmol/L). Poor glycemic control, defined as HbA1c
≥9%, was higher in SA at baseline (14% vs. 5%, p=0.01) and at 5 years (15.5%
vs. 2.3%, p<0.01). Baseline antidiabetic medication use was higher among SA
vs. WC (64% vs. 36%, p<0.01). Intensification of antidiabetic therapy occurred
more often in SA vs. WC over 5 years (65% vs. 50%, p=0.02). Despite greater
treatment intensification in SA, HbA1c at 5 years was higher in SA vs. WC (7.4%
vs. 6.6%, p<0.01).

Baseline and prospective 5-year follow-up

White Caucasian South Asian p-value
(WC) (SA)

Mean age (years) at PRACTICE enrolment 64.3 63.3 0.40
Baseline HbA1c 6.5% 7.1% <0.01
No diabetes medication or insulin use at baseline 64% 36% <0.01
Monotherapy at baseline for diabetes 18% 36% <0.01
Dual or triple antidiabetic therapy at baseline 18% 28% 0.06
Prospective follow-up 5-year mean HbA1c 6.7% 7.4% <0.01
Proportion of patients with intensification of antidiabetic

therapy* over prospective follow-up of 5 years 50% 65% 0.02

*Dose increase, addition of new medication or insulin initiation.

Conclusion: SA with CAD had poorer glycemic control at baseline compared
with WC despite having lower measures of abdominal obesity. Despite greater
treatment intensification, suboptimal glycemic control persisted at 5 years in SA
vs. WC. Further studies in SA are warranted to determine best strategies for
optimizing glycemic control.
Acknowledgement/Funding: AstraZeneca Canada
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Metformin does not impair endothelial coverage of drug-eluting stents

M. Gracida, R. Romaguera, J. Gomez-Lara, J.L. Ferreiro, G. Roura, L. Teruel,
A.L. Marcano, F. Jacobi, J.A. Gomez-Hospital, A. Cequier. University Hospital of
Bellvitge, Cardiology Deparment, Barcelona, Spain

Background: It has been suggested that metformin (MF) may impair endotheliza-
tion after drug-eluting stent (DES) implantation, which may lead to an increased
risk of stent thrombosis.
Purpose: To evaluate the effect of MF on endothelization after DES implantation
in patients with diabetes (DM).
Methods: Patients with DM from the RESERVOIR trial undergoing optical coher-
ence tomography at 9 months after DES implantation were evaluated. Patients
treated with MF were compared with those that not. The primary end point was
the percentage of uncovered struts at 9 months.
Results: 101 lesions were included (82 MF group, 19 control group). Patients
in the MF group were less frequently treated with insulin (31.7% vs 68.4%,
p=0.004), although metabolic control was similar between groups (Hb1Ac 7.5±
1.1% vs 8±1.3%, p=0.95; LDL 84.1±31.3 mg/dL vs 79.6±27.0 mg/dL, p=0.586).
Everolimus-eluting stents use in MF group was 48.8% vs 52.6% in control group,
and sirolimus-eluting stents use in MF group was 51.2% vs 47.4% in control group
(all p>0.2). With regard to the primary endpoint, there were no differences in
the relative frequency of uncovered struts (2.6±5.4% vs 3.2±5.0%, p=0.69). Simi-
larly, the neointimal volume obstruction (13.2±11.2% vs 17.1±21.0%, p=0.26) and
maximal stenosis area (25.0±15.1% vs 30±22%, p=0.28) were not different. After
adjustment for significant covariates, we did not observe significant differences.
Conclusion: MF use is not related to an increased frequency of uncovered struts
after DES implantation.
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The impact of additional medical treatment on insulin resistance in
cardiovascular patients: a propensity score matched analysis

S.W. Rha, S. Xu, H.A. Ngow, J. Ali, B.G. Choi, S.Y. Choi, J.K. Byun, C.G. Park,
H.S. Seo, D.J. Oh. Korea University Guro Hospital, Seoul, Korea, Republic of

Objective: Statin is known as a risk factor of new onset diabetes mellitus in high
risk population. The present study sough to investigate whether there are addi-
tional beneficial or harmful effect on insulin resistance (IR) which was denoted by
homeostasis model assessment (HOMA) from the statin-accompanied medical
treatment in all comer cardiovascular patients (pts).
Methods: A total of 5041 consecutive pts visited cardiovascular department of
single center were enrolled and followed up for 5.04±1.64 years. The HOMA-IR
were compared between pts with or without statin treatment with repeated gen-
eral linear model in propensity score matched cohort in different additional med-
ical treatment group including beta blocker, and angiotensin-converting-enzyme
inhibitor (ACEI).
Results: After propensity score matching, in overall, statin treatment was associ-
ated with higher increment of HOMA-IR compared to non-statin group (0.66±2.53
vs 0.87±4.46, p=0.023). However, the statistical difference was observed in beta
blocker group (p=0.023) and non-ACEI group (p=0.018) respectively, compared
to non-beta group (p=0.306) and ACEI group (p=0.851).

Conclusions: Beta blocker is a risk factor and ACEI is a protective factor of de-
veloping IR in cardiovascular pts on chronic statin administration.
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Effect of haemoglobin A1c and peri-operative glucose levels on
diabetic patients undergoing coronary artery bypass grafting

T.K.M. Wang, A. Woodhead, J. Pemberton, T. Ramanathan. Green Lane
Cardiovascular Service, Auckland City Hospital, Auckland, New Zealand

Background: Nearly half of patients undergoing coronary artery bypass graft-
ing (CABG) have diabetes. There is mixed data as to whether pre-operative
(haemoglobin A1c=HbA1c) and/or peri-operative diabetes management is asso-
ciated with mortality and morbidity after CABG.
Purpose: We reviewed the characteristics and outcomes of diabetic patients un-
dergoing CABG with a focus on HbA1c, peri-operative glucose levels and diabetic
treatments.
Methods: Diabetic patients undergoing CABG during July 2010-June 2010 were
studied (n=306). Last pre-operative HbA1c levels, and peri-operative glucose lev-
els (mean) and variability (standard deviation and coefficient of variation (CV))
from the day before operation to 3 days after were retrospectively recorded, as
well as the pre-existing and peri-operative diabetes treatment modalities for anal-
yses.
Results: Mean HbA1c was 7.7±1.6%, and 11.1% (34), 56.2% (172), and 32.7%
(100) of patients were managed pre-operatively with diet, oral diabetic medica-
tions and insulin respectively. For operative mortality, C-statistics (95% confidence
interval) was only significant for HbA1c 0.855 (0.757–0.975) and glucose CV on
the day of surgery 0.722 (0.567–0.877). HbA1c also detected post-operative re-
nal failure c-statistic 0.617 (0.504–0.730), but not other complications or mortality
during follow-up. In multivariate analysis, HbA1c was the only diabetes-related
independent predictor of operative mortality hazards ratio 4.13 (1.04–16.4), and
none of the diabetes-related variables predicted mortality during follow-up or other
post-operative complications.
Conclusion: Pre-operative HbA1c was the only diabetic variable to indepen-
dently predict after operative mortality after CABG, suggesting medium-term pre-
operative diabetes control being more important and prognostic of operative out-
comes than peri-operative diabetes control.

P764 | BEDSIDE
Influence of chronic kidney disease on vulnerability of coronary
plaques in type 2 diabetes patients with optimal medical therapy in
Japan

M. Yano, A. Iwata, S. Imaizumi, S. Miura, K. Saku. Fukuoka University,
Department of Cardiology, Fukuoka, Japan

Background: Despite optimal medical therapy (OMT), patients with type 2 dia-
betes mellitus (T2DM) still have the risk of future cardiovascular events in Japan.
Chronic kidney disease (CKD) is strongly associated with cardiovascular morbid-
ity and mortality, but it is unclear whether CKD affects vulnerability of coronary
plaques in T2DM patients with OMT.
Purpose: We examined the influence of CKD on vulnerability of coronary plaques
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by integrated backscatter intravascular ultrasound (IB-IVUS) in T2DM patients
who received OMT according to Japanese guidelines.
Methods: Thirty-two T2DM patients with OMT who underwent percutaneous
coronary intervention using IB-IVUS were included. IB-IVUS analysis on non-
culprit coronary lesions was performed. We defined CKD as the estimated
glomerular filtration rate (eGFR) <60 ml/min/1.73 m2 and compared patients with
and without CKD.
Results: In all of the patients, low-density lipoprotein cholesterol level was 91±27
mg/dl, systolic blood pressure was 129±12 mmHg and Hemoglobin A1c was
7.0±1.1%. These data were almost satisfied with Japanese guidelines and were
similar between CKD patients (n=18) and non-CKD patients (n=14). However,
CKD patients had significantly higher percentage of lipid volume (60.2±13.0% vs.
48.1±13.6%, p=0.016) and lower percentage of fibrous volume (38.5±12.2% vs.
50.0±12.6%, p=0.014) compared to non-CKD patients. Multiple regression analy-
sis indicated that CKD was independently associated with the percentage of lipid
volume after adjusting for age and gender (p=0.012).
Conclusions: CKD may increase vulnerability of coronary plaques in T2DM pa-
tients in spite of OMT. Further intensive therapy seems to be required to reduce
cardiovascular events in T2DM patients with CKD in Japan.

P765 | BEDSIDE
Effect of intensive glycemic control on indices of vascular function in
patients with type 2 diabetes; results at 6-12 month follow-up

S. Antoniou1, A. Bechlioulis2, S. Giannitsi1, M. Bougiakli1, K. Papathanassiou3,
A. Tsatsoulis3, S. Tigas3, L.K. Michalis2, K.K. Naka2. 1University of Ioannina,
Michaelidion Cardiac Center, Ioannina, Greece; 2University of Ioannina, 2nd
Department of Cardiology and Michaelidion Cardiac Center, Ioannina, Greece;
3University of Ioannina, Department of Endocrinology, Ioannina, Greece

Purpose: Strict glycemic control in patients with type 2 diabetes (T2DM) has
not been shown to decrease the incidence of cardiovascular disease (CVD) in
subjects with long duration of diabetes. Impaired vascular indices have been as-
sociated with adverse cardiovascular prognosis in T2DM patients. The aim of our
study was to investigate whether intensive glycemic control in T2DM patients may
improve vascular indices.
Methods: We studied 68 T2DM patients (64±9 years, 52% males, T2DM du-
ration 14±10 years) with poor glycemic control (HbA1c ≥7.5%), at baseline and
6–12 months after intensive treatment to achieve optimal glycemic control accord-
ing to current guidelines. Brachial artery flow-mediated dilation (FMD), carotid-
femoral pulse wave velocity (PWV), central augmentation index (AIx), large and
small artery elasticity indices, common carotid intima-media thickness (cIMT) and
ankle-brachial index were measured in all patients at baseline and follow-up.
Results: Improvement of HbA1c >0.5% was achieved in 55 (81%) patients;
HbA1c decreased from 9.6±1.8% to 7.3±1.0%, p<0.001. In this group of patients
with improved glycemic control, triglycerides decreased (177±140 to 137±73
mg/dl, p=0.008), cIMT increased (0.70±0.20 to 0.74±0.22 mm, p=0.038), and
large artery distensibility decreased (14.2±5.2 to 12.4±4.1 au, p=0.045) at follow-
up, while no other significant changes in vascular indices, blood pressure, lipids or
other laboratory values were found. No difference in vascular indices’ changes at
follow-up was observed between patients with or without improved glycemic con-
trol (Repeated Measures RM-ANOVA, p=NS for all). When patients with improved
glycemic control were compared based on T2DM duration, AIx was decreased in
those with short disease duration (<5 years), while it remained unchanged in
those with >5 years duration (RM-ANOVA, p=0.013).
Conclusions: In patients with T2DM, aggressive glycemic control without con-
comitant improvement in other cardiovascular risk factors was not associated
with an improvement in vascular function indices at 6–12 months. In patients with
relatively short duration (<5 years), intensive glycemic control appeared to im-
prove only augmentation index, a combined index of aortic stiffness and periph-
eral vascular function. Whether multifactorial interventions of longer duration may
be more effective in improving cardiovascular risk in T2DM needs to be studied.

P766 | BEDSIDE
TG/HDL ratio predicts incident diabetes and cardiovascular events in
TNT and SPARCL

P. Kohli1, J.W. Knowles2, P. Amarenco3, R. Fayyad4, G. Reaven2,
D.A. Demicco4, B. Arsenault5, R. Laskey4, D.D. Waters6. 1University of
California San Francisco, Division of Cardiology, San Francisco, United States of
America; 2Stanford University, Palo Alto, United States of America; 3University
Paris Diderot, Paris, France; 4Pfizer, Inc., New York, United States of America;
5Quebec Heart and Lung Institute, Quebec, Canada; 6San Francisco General
Hospital, Division of Cardiology, San Francisco, United States of America

Background: The triglyceride (TG) to high density cholesterol (HDL-C) ratio is an
independent predictor of insulin resistance, coronary disease (CHD) and adverse
outcomes. Here, we aim to determine whether it predicts incident diabetes (ID) in
patients in statin trials.
Methods: We pooled patients without diabetes at baseline from the TNT study
and SPARCL studies. TNT randomized 10,001 patients with CHD to atorvastatin
80 mg or 10 mg; SPARCL randomized 4731 patients with a stroke or TIA but no
known CHD to atorvastatin 80 mg or placebo. Median follow-up was 4.9 years in
both trials. Because prediabetes (PD) increases risk for ID, patients (n=11,358)

were subdivided into those with baseline PD (n=4271), defined as fasting blood
glucose (FBG) 100–125 mg/dL, or no baseline PD (n=7087). Within these groups,
we examined the proportion of patients with TG/HDL <3.5 or ≥3.5 to determine
if this additional information better predicted risk of ID. Cox proportional hazards
models were used to compare ID and CV event rates.
Results: Among the PDs who developed ID (n=688), 48% had a TG/HDL <3.5
and 52% had a ratio ≥3.5. Among the non-PDs who developed ID (n=251),
59% had a TG/HDL <3.5 and 41% had a ratio ≥3.5. In both PDs and non-PDs,
TG/HDL ≥3.5 vs. <3.5 proved to be a strong predictor of ID and was associated
with a near doubling in ID (PD: 22.4% vs. 12.3%, p<0.001; non-PD: 5.0% vs.
2.9%, p<0.001) (Figure). TG/HDL ≥3.5 vs. <3.5 was also predictive of CV event
rates in both PDs (11.7% vs. 9.6%, p=0.0056) and non-PDs (10.7% vs. 9.4%,
p=0.04).

Conclusion: In TNT and SPARCL, TG/HDL ratio ≥3.5 is a strong predictor of
incident diabetes in patients with and without prediabetes at baseline.

P767 | BEDSIDE
Association of diabetes mellitus with the incidence of adverse events
in patients with atrial fibrillation: The Fushimi AF Registry

M. Ishii1, H. Ogawa1, N. Masunaga1, M. Iguchi1, M. Esato2, Y.H. Chun2,
H. Wada1, K. Hasagawa1, M. Abe1, M. Akao1 on behalf of The Fushimi AF
investigators. 1National Hospital Organization Kyoto Medical Center, Kyoto,
Japan; 2Ijinkai Takeda General Hospital, Kyoto, Japan

Purpose: Atrial fibrillation (AF) is a common arrhythmic disorder among the el-
derly, and is increasing significantly as the population ages. Diabetes mellitus
(DM) is considered a major risk factor of stroke and systemic embolism (SE) in
patients with AF, and is one of the components of CHADS2 score. The purpose
of this study was to investigate the relationship between DM and the incidence of
adverse events including stroke and SE in Japanese AF patients.
Methods: The Fushimi AF Registry, a community-based prospective survey, was
designed to enroll all of the AF patients who visited the participating medical insti-
tutions in Fushimi-ku, Kyoto. Fushimi-ku is densely populated with a total popula-
tion of 283,000, and is assumed to represent a typical urban community in Japan.
Follow-up data were available for 3,390 patients, and the median follow-up period
was 777 days.
Results: Of 3,390 patients, 784 patients were diagnosed as DM (23.1% of total,
the mean age 73.7 years, female 35.3%), and 2,606 patients were without DM
(76.9% of total, the mean age 73.8 years, female 42.2%). DM patients, compared
with non-DM patients, had more co-morbidities (hypertension, dyslipidemia, coro-
nary artery disease, and vascular disease), and thus had higher CHADS2 score
(DM vs. non-DM: 2.95 vs. 1.75; p<0.01) and CHA2DS2_VASc score (4.32 vs.
3.08; p<0.01).
They received more oral anticoagulation (OAC) prescription (57.3% vs. 51.7%;
p<0.01), but the proportion of patients with previous stroke or SE was comparable
(22.1% vs. 20.1%; p=0.24).
During this follow-up period, the incidence rate of all-cause death was higher in
DM group than in non-DM group (16.2% vs. 12.5%, log-rank p=0.033).
However, the incidence rates of hospitalization for heart failure and major bleeding
were not different between the two groups. Moreover, the incidence of stroke or
SE was also equivalent (5.87% vs. 4.64%, log-rank p=0.27). When we stratified
the entire cohort by the use of OAC, the incidence of stroke or SE was equivalent
between DM and non-DM among patients with OAC (6.01% vs. 5.27%, p=0.55)
and those without OAC (5.67% vs. 3.97%, p=0.19).
Multiple logistic regression analysis including components of CHA2DS2_VASc
score and OAC prescription revealed that DM was an independent determinant of
death [odds ratio: 1.34, 95% CI: 1.06–1.69, p=0.016], but was not an independent
determinant of stroke or SE [odds ratio: 1.27, 95% CI: 0.88–1.80, p=0.20].
Conclusion: Diabetes mellitus was a risk of all-cause death, but not of other ad-
verse events such as stroke/SE, major bleeding, hospitalization for heart failure.
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Diabetes screening in patients with coronary artery disease: are the
new guidelines a step backwards?

S.B. Baptista, A. Ribeiro, M. Faustino, P. Alves, P. Farto E Abreu, V. Gil, C. Morais.
Hospital Fernando Fonseca, Amadora, Portugal

Background: New European Guidelines on diabetes (DM) and cardiovascular
diseases propose that DM screening in coronary artery disease (CAD) patients
(pts) should be based on fasting glucose (FPG) and HbA1c. The 2h oral glu-
cose tolerance test (OGTT), recommended for all pts in the previous guidelines,
is now only recommended for “inconclusive” cases. We previously showed that
this screening strategy fails to identify a significant number of diabetic pts. The
purpose of this study was to evaluate the added value of the DM risk score FIND-
RISC (also proposed in the guidelines) in selecting pts that would gain with the
OGTT
Methods: FPG, HbA1c and OGTT (75g, 2-h) were prospectively evaluated in a
consecutive group of pts with CAD. ADA criteria (both OGTT and HbA1c) were
used to define DM and pre-DM. DM risk was evaluated according to the FIND-
RISC score (including age, body mass index, waist circumference, exercise and
diet habits, history of hypertension or blood glucose disorders and family history
of DM)
Results: From an initial population of 185 pts, 50 (27.0%) had a previous history
of DM and were excluded. The FINDRISC score classified the remaining 135
pts as having a low (n=17, 12.6%), slightly elevated (51; 37.8%), moderate (38;
28.1%) or high/very high (29; 21.5%) risk of DM. OGTT and HbA1c together
diagnosed 18 (13.3%) new cases of DM and 77 (57.0%) pts with pre-DM. Only
40 pts (21.6% of the total initial population) had a normal glucose metabolism.
FINDRISC score in pts with newly diagnosed DM was low in 1 (5.5%), slightly
elevated in 5 (27.8%), moderate in 5 (27.8%) and high/very high in 7 (38.9%)
pts. FPG+HbA1c (guidelines strategy) identified 12/18 pts with DM (Sens 66.7%,
NPV 95.1%, Kappa 0,78, p<0,0001) and 83/95 pts with glucose anomalies (pre-
DM + DM) (Sens 87.4%, NPV 76.9%). Performing OGTT in the 29 pts with an
elevated FINDRISC score would allow to identify 15/18 pts with DM (Sens 83.3%,
NPV 97.5%, Kappa 0.85, p<0.0001) and 86/95 pts with glucose anomalies (Sens
90.5%, NPV 81.6%). Although this strategy improved the screening accuracy,
still one in each six pts with DM would remain undiagnosed, as compared to
measuring HbA1c and performing an OGTT in all pts
Conclusions: The screening strategy proposed by the guidelines (FPG+HbA1c)
identified only 66.7% of new DM pts. Using the FINDRISC score to select can-
didates to additional OGTT improves the accuracy of this strategy. However, 1/6
pts with DM is still left undiagnosed. Considering the prognostic impact of DM in
CAD pts, identification of new diabetes cases is essential and this can only be
achieved with HbA1c and OGTT in all pts

P769 | BEDSIDE
Acute hyperglycemia induces sympathetic overactivity and attenuates
coronary microcirculation in patients with impaired glucose tolerance

K. Murakawa1, R. Yuyama2, H. Yokoe2, K. Matubara2, I. Shiojima1. 1Kansai
Medical University, Hirakata, Japan; 2Rakusai New Town Hospital, Kyoto, Japan

Background: Although diabetes is a strong risk factor for coronary artery dis-
ease, the underlying causes of diabetes-associated heart diseases are multifac-
torial. In addition to coronary atherosclerosis, several pathological mechanisms
including sympathetic overactivity, microvascular abnormalities, and endothelial
dysfunction have been proposed for abnormal ventricular function in patients with
diabetes. However, the role of cardiac sympathetic nerve activity in the regulation
of coronary blood flow has not been clearly defined.
Purpose: The aim of this study was to evaluate the relationship between coro-
nary microcirculation and sympathetic nerve activity in the setting of acute hyper-
glycemia in patients with impaired glucose tolerance.
Methods: Ten patients with impaired glucose tolerance were enrolled in this
study. All subjects were devoid of coronary artery disease as evidenced by
coronary angiography and signs/symptoms of congestive heart failure. Glucose
(0.3g/kg) was infused intravenously for 10 minutes. Muscle sympathetic nerve
activity (MSNA) was recorded from the peroneal nerve during glucose infusion.
Coronary microcirculation was assessed by measuring coronary flow velocity re-
serve (CFVR) using transthoracic Doppler echocardiography before and 20 min-
utes after glucose loading. Heart rate (HR) and blood pressure (BP) were moni-
tored continuously throughout the procedure.
Results: The levels of plasma glucose and serum insulin significantly increased
after glucose loading compared with those at baseline (109±13 vs 242±27mg/dl,
7.1±3.0 vs 14.1±7.3 mg/dl, respectively; p<0.01). HR and BP did not change
between before and after glucose loading. CFVR significantly decreased after
glucose loading (3.10 vs 2.56; p<0.05). There was a good correlation between
MSNA and DCFVR before and after glucose loading (r=−0.82, p<0.05).
Conclusions: Acute hyperglycemia induced by intravenous glucose loading sup-
presses CFVR and accelerates sympathetic nerve activity in patients with im-
paired glucose tolerance, and there was a positive correlation between the sym-

pathetic nerve activity and the extent of CVFR reduction. These results suggest
that hyperglycemia have adverse effects on cardiac function by reducing coronary
microcirculation via the upregulation of sympathetic nerve activity.

P770 | BEDSIDE
Diabetes, admission blood glucose and time to death for acute
myocardial infarction: a national cohort study of 106,967 patients

M. Van Laar1, C.P. Gale1, T.B. Dondo1, O.A. Alabas1, I.B. Squire2. 1University
of Leeds, Division of Epidemiology and Biostatistics, LICAMM, Leeds, United
Kingdom; 2University of Leicester, NIHR Cardiovascular Biomedical Research
Unit in Cardiovascular Disease and Glenfield Hospital, Leicester, United
Kingdom

Background: Following acute myocardial infarction, co-existing diabetes mellitus
(DM) and elevated admission blood glucose (BG) are each associated with ad-
verse clinical outcomes. We investigated the relative impact of these measures of
dysglycaemia on survival using a national registry.
Methods: Population-based cohort study of 106,967 patients (40% ST-elevated
myocardial infarction (STEMI) and 60% non-STEMI) from the Myocardial Is-
chaemia National Audit Project (MINAP), 2008–2010. Multivariable associations
of BG and DM with time to all-cause death were assessed using accelerated fail-
ure time survival models adjusting for clustering at the hospital level. Estimates of
reduction in time to death (time ratios, TRs) were pooled over 10 imputed datasets
(to adjust for missingness) for 30 day, 1 year and total follow up (3.5 years) peri-
ods.
Results: There were 21,332 (19.9%) patients with DM, 34.0% female, mean age
69.5 years (SD=13.8). BG (median, IQR) was higher (10.5, 7.7–14.7 mmol/L) for
DM than for those without (6.8, 5.9–8.0 mmol/L). DM was significantly associated
with shorter time to death at 1 year (TR 0.74, 95% CI 0.64–0.86) and total follow-
up (TR 0.69, 0.62–0.78), but not at 30-days (TR 0.85, 95% CI 0.68–1.06). The
association between admission BG and mortality was statistically significant but
relatively small, with 2% reduced time to death per mmol/L increase at 30 day (TR
0.98, 95% CI 0.96–0.99), 1 year (TR 0.98, 95% CI 0.97–0.99) and total follow up
(TR 0.0.98, 95% CI 0.98–0.99).

Unadjusted Kaplan-Meier survival curve

Conclusion: Both antecedent DM and admission BG are associated with shorter
survival after AMI. Increased risk is evident within 30 days and is sustained be-
yond 3 years.

P771 | BEDSIDE
Homeostatic model assessment derived insulin sensitivity only
predicts incident myocardial infarction at long-term follow-up

M. Pareek1, M.L. Nielsen1, M. Leosdottir2, P.M. Nilsson3, M.H. Olsen1.
1Odense University Hospital, Cardiovascular and Metabolic Preventive Clinic,
Department of Endocrinology, CIMA, Odense, Denmark; 2Skane University
Hospital, Department of Cardiology, Malmo, Sweden; 3Skane University Hospital,
Department of Clinical Sciences, Lund University, Malmo, Sweden

Background: The homeostatic model assessment (HOMA) derived index of in-
sulin sensitivity (HOMA-%S) seems to predict incident cardiovascular (CV) events
and mortality in certain populations.
Purpose: To assess the ability of HOMA-%S to predict incident myocardial in-
farction (MI), independently of traditional CV risk factors, in a sample of otherwise
healthy subjects.
Methods: As part of a population-based cohort study aiming to screen for CV
risk factors, 6029 men and 1016 women without known diabetes mellitus (DM) or
overt CV disease (CVD), recruited 1974–1992, had both fasting plasma glucose
and fasting plasma insulin measured at baseline. Subsequently, HOMA-%S was
derived using the computerized HOMA calculator, and the values were ranked
into quintiles due to the non-normal distribution and presumably non-linear bio-
logical effect of insulin sensitivity. Predictive values of HOMA-%S and traditional
risk factors were tested using Cox proportional hazards regression analyses, with
follow-up time from inclusion until event (first MI) or censoring (death, emigra-
tion, or last follow-up date) as the underlying time scale. Hazard ratios (HR) were
assessed at each 5-year interval up to 40 years.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



Diabetes mellitus and cardiovascular disease / Improving care through assessment, support, services and research 125

Results: Median [IQR] age at inclusion was 47.7 [47.1–48.3] years. 1449 events
occurred over a median [IQR] follow-up time of 31.8 [21.8–35.3] years. Median
[IQR] value of HOMA-%S was 113.0 [67.7–280.1]. In a simple age- and sex-
adjusted model, quintile 1 of HOMA-%S (low insulin sensitivity) was associated
with a higher likelihood of MI compared to quintiles 2–5 (aggregate HR 1.33 (95%
confidence interval (CI): 1.18–1.50); p<0.0001 (p<0.003 for all individual compar-
isons)). With further adjustment for other clinically and/or statistically significant
traditional risk factors (age, sex, active smoking, body mass index, systolic blood
pressure, total serum cholesterol), the association only remained borderline sig-
nificant (aggregate HR 1.12 (95% CI: 0.98–1.27); p=0.09 (p>0.05 for all individual
comparisons)). In the simple model, the increased risk of MI in the lowest HOMA-
%S quintile remained constant throughout follow-up, whereas in the fully adjusted
model, the risk was similar to quintiles 2–5 during the first 25 years, but increased
thereafter.
Conclusion: Although insulin sensitivity according to HOMA-%S did not strictly
provide additional significant prognostic value on top of traditional CV risk factors,
the results indicate that subjects without known CVD or DM, who have low insulin
sensitivity at baseline, may have an increased risk of incident MI at long-term
follow-up.

IMPROVING CARE THROUGH ASSESSMENT, SUPPORT,
SERVICES AND RESEARCH

P772 | BEDSIDE
How effective is non-medical prescribing in optimising secondary
prevention medication post primary percutaneous coronary
intervention?

A. Pottle, C. Hayes, S. Manning. Cardiology Department, Harefield, United
Kingdom

Background: There are a variety of medications which guidelines recommend
are prescribed for patients following primary percutaneous coronary interven-
tion (PPCI) to help reduce the risk of further events. These include anti-platelet
agents, statins, beta-blockers and ACE inhibitors (ACEi). The length of stay for
patients who undergo PPCI has decreased over the past few years and is now
only 48–72 hours, reducing the opportunity for up titration to optimum doses prior
to discharge.
Methods: A consultant nurse and pharmacist led ward round was introduced in
March 2010. Both of these health care professionals have undergone post regis-
tration training to qualify as non-medical independent prescribers (NMIP) enabling
them to prescribe a variety of medications. The aim of the ward round is to ex-
pedite the discharge of patients post PPCI and to standardise the optimisation of
secondary prevention medication. The ward round takes place Monday to Friday.
All patients who have undergone coronary intervention, the majority of which are
PPCI patients, are reviewed on the ward round. PPCI patients are reviewed by
the medical team within the first 24 hours of admission and subsequently by the
nurse consultant and pharmacist. Medication optimisation is recorded prospec-
tively and entered onto a database. The data presented relates to the period
January-December 2014.
Results: A total of 591 patients were reviewed on the ward round in 2014; 388
of which had undergone PPCI (65.65%). There were 359 medication changes
made in 220 PPCI patients (56.70%). Overall 63.22% of the medication changes
made on the ward round were in PPCI patients. The majority of changes made
involved initiation or titration of ACEi in 66 patients (30.00%), initiation or titration
of beta-blockers in 68 patients (30.91%) and prescription of nicotine replacement
therapy in 39 patients (17.72%). Other medication changes included initiation of a
more potent statin or dose titration in 26 patients (11.82%), prescription for proton
pump inhibitors in 23 patients (10.45%), commencing warfarin for patients in atrial
fibrillation or for those with a left ventricular thrombus in 13 patients (5.91%) and
prescribing patients regular medication in 11 patients (5.00%).
Conclusion: Evidence based secondary prevention medication is a vital part of
post PPCI care. Optimisation of medication for PPCI patients can successfully be
performed by health care professionals trained as NMIPs, facilitating up titration
prior to discharge. Further up titration to target doses is often required in primary
care.

P773 | BEDSIDE
Utilization of team-resource management to tackle blood-stream
infection in a cardiovascular intensive care unit

H.T. Hsin on behalf of CVICU, FEMH. Cardiovascular Intensive Care Unit,
Far-Eastern Memorial Hospital, Taipei County, Taiwan, ROC

Background: Blood-stream infection (BSI) has cast a large burden on medical
expenses. In United States, BSI caused an additional 3.5 million days of hospital
stay and extra 350 million USD expenses, annually. BSI has also been a great
challenge in intensive care, especially in the scenario of cardiovascular intensive
care unit (CVICU), where intravascular indwelling catheters are abundant. BSI
accounted for about 50% of the infectious events in our CVICU in a 3rd referring
medical center. Therefore, the importance of tackling BSI could never be overem-
phasized.
Methods: We initiated the BSI bundle care by establishing a multi-disciplinary

team, incorporating intensivist, infection specialist, ICU nursing specialists,
nurses and infection-control staffs. In the first place, we adopted 2% chlorhexi-
dine as our standard anti-septic agent for pre- and post-procedure skin care since
2011. Secondly, all the CVICU staff, including doctors, nursing specialists and
nurses are required to attend 6 courses, focusing on BSI. Moreover, we maxi-
mized the aseptic area by upgrading 50*75 cm to 100*100 cm draping during the
catheterization procedure. Nurses were also encouraged to confront the operat-
ing physician at any time, regarding the catheterization procedure. The conven-
tional gauge dressing has also been replaced by dedicated Tagaderm in routine
catheter care. In daily round, the physicians and nurses were required to inspect
and evaluate the indications of the indwelling catheter, if not, the catheter would
be removed by default. The infection-control staff scrutinized any events of infec-
tion in the unit every day. Each month, the CVICU staff would discuss with the
infection specialist in an organized meeting, regarding each case and potential
systemic hazard.
Results: Before the BSI bundle care, the BSI density in 2010 was 0.414%.
After the initiation of the project, the BSI improved annually: 0.379% (2011);
0.327% (2012); 0.259% (till 2013, Sept) (p<0.0001). The utilization of central
venous catheter was also reduced annually from 56.9% (2010), 52.4% (2011),
48.0% (2012), (p<0.01). Collaterally, the staff’s willingness to cooperation, job
conscience, understanding of patient’s safety were also significantly improved.
Conclusion: Through the integrated team resource management, we success-
fully reduce the primary concern of blood stream infection in our intensive care
unit. We also created a more cooperative working ambience for our staffs, who
were encouraged to pay more attention to the issue of patient’s safety.

P774 | BEDSIDE
Experiences of informed consent for percutaneous coronary
intervention: an interview study

J.E. Probyn1, J. Greenhalgh2, D. Conway3, A.C. Morton4, J. Holt2, K. Marshall5,
J. Wright3, F. Astin6. 1University of Salford, Salford, United Kingdom;
2University of Leeds, Leeds, United Kingdom; 3Mid Yorkshire Hospitals NHS
Trust, Wakefield, United Kingdom; 4Sheffield Teaching Hospitals NHS Trust,
Sheffield, United Kingdom; 5Service User, Leeds, United Kingdom; 6University
of Huddersfield & Huddersfield and Calderdale NHS Foundation Trust,
Huddersfield, United Kingdom

Background: In 2013 over 200,000 people received Percutaneous Coronary In-
tervention (PCI). Obtaining valid consent for any invasive treatment is a legal and
ethical principle that reflects the right of patients to determine what happens to
their bodies and is fundamental to good practice. Patients often overestimate the
benefits of PCI, forget the risks & are not always aware of alternative treatments.
Aim: To explore how the PCI consent process is understood, interpreted, ex-
perienced & practiced by patients & cardiologists & identify options for service
improvement.
Methods: Following ethical approval, a qualitative study was conducted, charac-
terised by in-depth interviews & recordings of “live” consent discussions, with a
purposive sample of 40 patients (36–84 years of age) referred for elective & non-
primary PCI and 20 interventional cardiologists recruited from Northern England.
Cardiologists digitally recorded consent discussions with patients; patients & doc-
tors were interviewed 7–14 days later. Research literature was used to develop
topic guides used to guide interviews. Data analysis: Data collection & analysis
took place simultaneously in keeping with grounded theory techniques. Emerging
concepts were explored in depth across participants & settings. NVivo (version
10) supported data coding, management & retrieval. All interviews were audio
recorded & transcribed. A team of researchers independently coded transcripts
to support the trustworthiness of findings.
Results: 4 themes emerged from the analysis: (i) the patient-doctor relationship,
(ii) influences on decision making, (iii) delivering & interpreting risk information,
(iv) expectations of treatment. Service delivery patterns differed across sites with
regard to the time period between consent & procedure & the individual who took
consent. Despite such differences all patients reported feeling well informed. The
consent discussion did not appear to influence patients’ decisions to proceed with
treatment; the majority had made the decision to have PCI treatment as soon as
they were told they needed it.
Conclusion: Findings illuminate the experiences of individuals from 2 settings in
Northern England; the consent discussion represented one stage in a two way
process of information exchange between patient & cardiologist. Patients valued
information about their treatment but were generally content for cardiologists to
make treatment decisions for them & undergo whatever treatment would make
them well. The consent discussion functioned as an information clarification pro-
cess for patients who had already decided to undergo treatment.
Acknowledgement/Funding: Funded by a grant from National Institute of Health
Research (Research for Patient Benefit)
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Clinical nurses and nurse managers attitudes towards nursing
research in Danish cardiovascular departments

G. Ingwersen, C. Helmark, K. Johansen, T.B. Hansen. Roskilde Hospital,
Cardiology Department, Roskilde, Denmark

Background: The awareness of nursing research in clinical practice is rising.
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Studies shows that clinical nurses are interested in conducting research and are
motivated to expand their knowledge and skills but difficulties to transfer research
results into clinical practice have also been emphasized. Engaging clinical nurses
more actively in research is one strategy toward minimizing this implementation
gap.
Purpose: The aim of the study s to determine the interest, opportunities and skills
in regard to research participation among clinical nurses and nurse managers
within cardiology in Denmark.
Methods: The study is conducted as a cross sectional electronically survey
based on a formerly used questionnaire by Akerjordet et.al. The survey is admin-
istered between August and October 2014 to all nurses (n=277) and nurse man-
agers (n=11) in cardiovascular departments in six Danish hospitals. Respectively
56% (156/277) of the nurses and 82% of the nurse managers (9/11) responded
to the questionnaire. Data is presented using descriptive statistics.
Results: Interest in research participation is to some or a large extent expressed
by 61% of the nurses and 89% of the managers while only 44% of the man-
agers consider their nursing staff interested in participation. 12% of the nurses
are involved in research-related activities in clinical practice. Of the nurses 46%
experience good opportunities to engage in research with support from man-
agers (40%), nurse colleagues (45%) and medical doctors (28%). Of the man-
agers 56% experience good opportunities and support from their own managers
(78%), nurse colleagues to research nurse (56%) and medical doctor (30%). Time
is considered a major barrier among 87% of the nurses and 89% of the managers.
More than half of the managers believe that nursing research should be externally
funded. Current skills among nurses include reading English research literature
(56%), an overall knowledge of qualitative methods (43%), quantitative methods
(35%) and of the ability to write a research paper (7%). Only 3% of the nurses are
interested in upgrading research-related skills and 1% of the managers request
further research-related skills among the nursing staff.
Conclusion: We find a high degree of interest in participation in nursing research
across nurses and their mangers but a potential gap between the interest of
nurses and the perception of this interest among the managers. Lack of time
in daily practice and internal funding is considered barriers for research activities.
There is a very low interest in upgrading research-related skills.
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An exploration of cardiology patients and nurses perspectives of
clinical research participation during admission for an acute
myocardial infarction

P. Rogers, P. Rogers, A. Pottle, J. Goodyer, S. Ali, A. Brown, S. Thiruthalil.
Harefield Hospital, Cardiology, London, United Kingdom

Background: The acute management of ST-segment-elevation myocardial in-
farction (STEMI) has seen significant changes in the past decade. Although the
incidence has been declining in the UK, STEMI still gives rise to around 600 hos-
pitalised episodes per million people each year.
Alongside the primary angioplasty services, many centres undertake clinical re-
search programmes in order to develop the knowledge and improve outcomes
of this patient population. Few studies have examined the perceptions of clinical
research participation from both patients who have experienced an acute Myocar-
dial Infarction (MI) and the nurses caring for them.
Purpose: To explore the perceptions of cardiology nurses and patients about
clinical research participation during the index admission for MI.
Methods: Twenty one cardiology nurses and eleven patients were interviewed
related to their perceptions of clinical research participation. An emotional touch
point framework was used to allow patients and nurses to share their experi-
ences of research participation. Narratives were analysed using Interpretive Phe-
nomenological Analysis.
Results: Three main themes emerged from the analysis. Despite the emergency
nature of hospital admission for MI, patients were very happy to participate in a
clinical research study during the same admission for the benefit of future patients
and to gain a sense of satisfaction from giving something back to the system that
has helped them. Nurses see the overall benefit of clinical research and timing of
research involvement needs to be carefully managed to avoid the risk of research
information diluting important discharge information.
Conclusion: This study has identified three factors important to the perception
of clinical research participation for patients and nurses. Areas for future con-
sideration should explore the concept of research involvement diluting discharge
information.
Acknowledgement/Funding: Foundation of Nursing Studies and the Burdett
Trust for Nursing
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Aligning the planets: the role of nurses in the care of patients with
NSTEMI

C. Deaton1, H. Cramer2, R. Johnson2, M. Evans2, A. Timmis3, J. Zaman4,
H. Hemingway5, G. Feder2 on behalf of VICC Study Group. 1University of
Cambridge, Institute of Public Health, Department of Public Health and Primary
Care, Cambridge, United Kingdom; 2University of Bristol, School for Social
and Community Medicine, Bristol, United Kingdom; 3Queen Mary University of
London, NIHR Biomedical Research Unit, London, United Kingdom; 4University

of East Anglia, Medicine, Norwich, United Kingdom; 5University College London,
London, United Kingdom

Aims: Studies have shown considerable variation in care for patients with non-
ST elevation myocardial infarction (NSTEMI), including variation in the roles and
responsibilities of specialist nurses in diagnosis, treatment and coordination of
care. The purpose of this analysis was to explore the role of specialist nurses
involved in NSTEMI care across hospitals in the UK.
Methods: This was an ethnographic study of variation in care for NSTEMI pa-
tients in 10 UK hospitals. Observation and interviews were conducted with pa-
tients, carers, clinicians and managers over a 2 week period in each hospital.
For this secondary analysis the data were thematically analysed to identify key
concepts and themes related to the roles of nurses.
Results: 199 staff were observed and 142 interviewed, 68 patients were ob-
served and 53 interviewed, during 732 hours of data collection. Eight of 10 hos-
pitals had key roles for specialist nurses in NSTEMI care, and analysis revealed
extensive and diverse clinical and administrative responsibilities. Key themes: The
complexity of patients, services, professional and organisational boundaries and
targets made delivering care challenging (“Aligning the planets”). Within this com-
plexity, nurses contributed to re-designing and improving services or conversely
compensating for problems in services (“Making the system work versus making
up for the system”). Data collection for quality improvement and audit could take
precedence over time with patients (“Paying worship to the paper”). Nurses ex-
pressed a sense of ownership of cardiac patients that drove their desire to ensure
quality of care despite obstacles (“They are our patients”).
Conclusion: In contrast to the protocol driven roles of nurses in management
of STEMI, roles related to NSTEMI patients have developed organically based
on needs within hospitals and to some extent the expertise and preferences of
the nurses. Identified themes illustrated where specialist nurses’ roles were more
clinically effective, and could provide guidance in developing the role further.
Acknowledgement/Funding: National Institute of Health Research, UK
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A multiple regression analysis identifying the factors influencing
attendance at a well attended Phase III cardiac rehabilitation
programme

C. Finn1, G. McKee2. 1Tallaght Hospital, Cardiac Rehabilitation, Dublin, Ireland;
2Trinity College, Dublin, Ireland

Background: Following a cardiac event the patients’ decision to participate in
Phase III Cardiac Rehabilitation (CR) is influenced by many well documented
sociodemographic, clinical and organisational factors. Changes in CR eligibility
have meant that more patients are now eligible to attend CR and the format of
programmes has also changed and has become more individualised. Despite
this attendance at CR is still relatively low. There is a need for powered studies
examining a wide range of factors, using multivariate analysis, to identify the most
important factors that influence attendance following these major changes. These
factors can inform CR of those at risk of dropout and in need of support.
Purpose: This study aimed to identify the main factors influencing attendance at
a CR programme.
Methods: This study was a single site, retrospective, inferential study. The sam-
ple was patients who enrolled in CR. Following ethical permission data was
extracted from the patient case notes and electronic databases. Logistic re-
gression was used to identify factors independently associated with CR atten-
dance/dropout. The sample size was powered to meet the analysis needs of a
regression model with 23 factors. The factors included were: age, marital sta-
tus, gender, living arrangements, employment status, cardiac diagnosis, cardiac
history, cardiac intervention, LDL, HDL, anxiety, depression, BMI, systolic BP, di-
astolic BP, alcohol intake, smoking, diabetic, physical activity, previous CR atten-
dance, method of referral, type of programme, waiting time for programme.
Results: 997 patients enrolled in CR. Attendance, defined as attendance at 60%
or more sessions, was 76% (756). Mean age was 63 years, 78% were males,
31% has a diagnosis of MI. The final logistical regression model was significant
(χ2 (23, n=893) = 104.8, p<0.001), explaining between 11 and 17% of variance
in attendance. In order of greatest impact (odds ratio), those that attended and
did not drop out were more likely to be: active (1.54), older (1.01), not depressed
(0.911), non-smoking (0.59), had not had an MI (0.48).
Conclusion: In contrast to the majority of CR programs attendance at this CR
was high. In contrast to many previous studies many clinical and sociodemo-
graphic factors were not significant influences of attendance/drop out, this may
be influenced by the good attendance and the wide range of factors examined.
The identification and awareness of these most important factors that influence
attendance can be used within CR to encourage and better support those sub-
groups at risk of dropout.
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Implementation of WHO hypertension management protocol in
community health care centers in China

X.H. Zhang1, Y. Huo2, L.S. Liu1, T.R. Guan1, Y. Zhang2, X.Y. Liao3, Y.M. Han4,
S.P. Ma5, J.G. Zhao6. 1Beijing Hypertension League Institute, Beijing, China,
People’s Republic of; 2Peking University First Hospital, Beijing, China, People’s
Republic of; 3Sichuan University Huaxi Hospital, Chengdu, China, People’s
Republic of; 4Affiliated Hospital of Hangzhou Normal University, Hangzhou,
China, People’s Republic of; 5Hebei Provincial General Hospital, Shijiazhuang,
China, People’s Republic of; 6Wendeng city hospital, Weihai, China, People’s
Republic of

Hypertension and related cardiovascular diseases (CVD) accounted for 38% of
total deaths and 27% of the CVD death occured before 70 years of age in China.
Hospitals are overburdened with CVD patients but primary care physicians were
not properly trained to take the responsibility in prevention and control of CVD in
the communities.
To improve primary care providers’ performance in screening, diagnosis, treat-
ment and long term management of hypertension and complications we con-
ducted the training program based on the WHO package of essential noncom-
municable disease interventions for primary care in low-resource settings (WHO
PEN).
The protocol of integrated management of hypertension and diabetes to prevent
heart disease, stroke and renal disease from the WHO PEN was exercised. To
identify the high risk individuals and to evaluate the effect of the program, a three-
cycle of screening was conducted. The prevalent CVD, blood pressure, lipids,
glucose, heart rate, body mass index, lifestyles were recorded or measured.
From April 2013 to August 2014, we carried out 39 training sessions between
cycles of screening for 2635 primary care providers from 200 community health
care centers in 8 cities. 298,360 residents who visited the community care centers
and aged 45y and over were screened. The prevalence of hypertension was 51%.
The newly identified high blood pressure accounted for 33.4%, 30.5% and 27.1%
of hypertension from the three cycles of screening, respectively. The status in
control of hypertension from the screening data was shown in the figure.

Conclusion: The management of hypertension in the community health care ser-
vices were continuesly improved during the project period. WHO PEN protocol
was feasible and effective in the community health care centers in China.
Acknowledgement/Funding: Beijing Lisheng Cardiovascular Health Founda-
tion, Give to Asia Foundation, Pfizer Foundation
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Mammillary body brain damage correlates with symptoms of sleep
disturbances and depression in heart failure

A.E.A. Louie1, M.A. Woo1, G.C. Fonarow2, R. Kumar3. 1University of California
Los Angeles, School of Nursing, Los Angeles, United States of America;
2University of California Los Angeles, School of Medicine-Dept of Cardiology,
Los Angeles, United States of America; 3University of California Los Angeles,
Los Angeles, United States of America

Background: Heart failure (HF) subjects show high incidences of memory
deficits and depression, which dramatically impact survival and quality of life.
Brain mammillary bodies (MBs), sites that are involved in cognitive and neuropsy-
chologic control, are damaged in HF. However, the relationships between MBs’
integrity and potential causes of injury (sleep disturbances and depression) in HF
are unclear.
Purpose: To evaluate the relationships between MB integrity, sleep, and depres-
sion in HF and healthy controls.
Methods: Seventeen HF subjects (age 54.37±8.08 yrs; 12 males; LVEF<0.40)
and 50 healthy controls (50.61±7.04 yrs; 29 males) underwent for high resolution
T1-weighted brain imaging using a 3.0 Tesla MRI scanner. A single investiga-
tor, blinded to group assignment, did manual tracings of the MBs and quantified
volume. Sleep disturbances were evaluated using the Pittsburgh Sleep Quality In-
dex (PSQI) and depressive symptoms were assessed using the Beck Depression
Inventory II (BDI-II).
Results: No significant differences in age or gender emerged between the
groups, but HF subjects had significantly smaller MBs (p<0.001), higher body
mass indices ([BMI] p=0.010), worse sleep (p=0.002), and depressive signs
(p=0.003). Significant relationships appeared between MBs and sleep distur-
bances (MB-left r=−0.202, p=0.021; MB-right r=−0.200, p=0.022), MBs and de-
pression (MB-left p=0.074; MB-right r=−0.175, p=0.043), and between sleep and

depression (r=0.497, p<0.001). On linear regression, with MB volumes as the de-
pendent variable and age, BMI, PSQI, and BDI-II as covariates, only BDI-II was
an independent predictor for MB volume (B=−1.858, p=0.018).
Conclusions: HF subjects show MB injury compared to controls. Both sleep
disturbances and depression had negative relationships with MB volume (worse
sleep/depression related to smaller MBs). Depression may be a more important
marker of MB volume loss in comparison to sleep status. The underlying cause
of MB injury remains unclear, but may include nutritional deficiencies, inflamma-
tion associated with depression, or hypoxemia linked to sleep apnea in HF. Al-
ternatively, MB loss, considering its association with memory, may contribute to
the presence and severity of depression and sleep disturbances. In any case, de-
pression and sleep disturbances should not be assumed to have transient effects,
but are likely to be associated with MB brain injury. Further research is needed to
identify and test potential interventions to protect the brain or restore brain status
in HF.
Acknowledgement/Funding: National Institutes of Health R01 NR013625; 2R01
NR009116
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Regional brain cortical thickness reduced in heart failure
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Background: Heart failure (HF) patients show brain volume loss and altered tis-
sue characteristics. However, most reports discuss gray matter volumes over the
entire brain and/or use gross measures of cortical volume loss or injury. Thus the
integrity of regional cortical thicknesses in HF subjects is unknown.
Purpose: To compare regional cortical thickness across the brain in HF vs. con-
trols.
Methods: We collected high-resolution T1-weighted data (two series) using a 3.0
Tesla MRI scanner from 33 HF (age: 54.5±8.6 years; 24 males; BMI: 28.6±5.6
kg/m2; LVEF 0.29±0.09) and 59 controls (age:51.9±7.1 years; 40 males; BMI:
25.3±3.4 kg/m2). Specialized software was used to analyze data with standard
procedures and groups were compared using ANCOVA (covariates: age and gen-
der; p<0.05).
Results: There were no significant differences in age or gender between groups,
but HF subjects had significantly higher BMI. Reduced cortical thickness in HF
subjects appeared in multiple brain sites, including bilateral insular, cingulate, mid
frontal, orbito-frontal, temporal, inferior parietal, lateral occipital, lingual, para hip-
pocampal, precentral, and superior frontal, parietal and temporal areas (Figure).
The left parstriangularis showed increased cortical thickness in HF.

Conclusions: HF subjects show reduced regional cortical thickness in various
brain sites that control autonomic, cognitive, and psychologic functions. These
findings indicate chronic tissue changes in HF resulting in loss of neurons and
other cells in those cortical sites. Therefore, the common symptoms of autonomic,
cognitive, and psychologic dysfunction in HF may not be eliminated by standard
HF treatment and indicate a need for targeted interventions to prevent and/or
restore brain structure and function in these patients.
Acknowledgement/Funding: National Institutes of Health R01 NR013625; R01
NR014669
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Self-care support by Internet for patients with heart failure:
a qualitative interview study

C. Jansson1, J. Westerlund1, L. Klompstra2, T. Jaarsma2. 1Linkoping University,
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Linkoping, Sweden; 2Linkoping University, Department of Social and Welfare
Studies, Linkoping, Sweden

Background and aim: Heart failure (HF) is a complex syndrome requiring much
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of the patient such acquiring knowledge about symptoms and perform self-care.
With the current development in Internet-use it might be possible to give patient
with chronic conditions support for self-care via Internet. The aim of this study is
describe how HF patients experience the possibilities with self-care management
via Internet.
Methods: A qualitative method and an inductive approach was used, interviewing
eight Swedish patients (mean age 67, range 43–90) with HF, living at home. The
authors tape-recorded and transcribed the interviews and did a content analysis
and presented subcategories and main categories.
Results: Three main categories were found: to seek information, efficiency and
support. The patients had a positive attitude towards using the Internet when they
needed information about HF symptoms and measurement. Google and 1177, a
Swedish web based health information site, were used by the patients for in-
formation searching. Patients requested more personal consulting, e.g. through
video calls or e-mail. Contact via Internet was seen as something positive for
themselves as they would feel more followed by health-care providers and they
assumed it could be more efficient for health-care providers. Support by other HF
patients was something the patients reported as both positive and negative. The
negative was that they did not want to be pushed together because of a diagno-
sis. The positive was that they saw possibilities for newly diagnosed patients to
get support from those who have had HF for a longer period of time.
Conclusions: HF patients had a positive attitude towards using the Internet to
maintain and strengthen their self-care. To communicate via the Internet gives
health-care providers a tool to support the patient to maintain good self-care. To
communicate with other patients with HF can be helpful to strengthen self-care
management for newly diagnosed patients.
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Impact of multiple symptoms on quality of life and event-free survival
in chronic heart failure

S.E. Ivynian, C. Hwang, J. McDonagh, M. Digiacomo, S.C. Inglis, P.J. Newton.
University of Technology Sydney, Centre for Cardiovascular & Chronic Care,
Sydney, Australia

Purpose: Chronic heart failure (CHF) is a condition characterized by multiple
debilitating symptoms that impact patient quality of life. The present study aims to
explore the prevalence and severity of nine symptoms commonly associated with
CHF and investigate their impact on quality of life.
Methods: 111 inpatients and outpatients with symptomatic CHF were recruited
from a quaternary referral hospital. Prevalence and severity of nine symptoms
were assessed using the Edmonton Symptom Assessment System (ESAS), qual-
ity of life (QOL) was measured using the Kansas City Cardiomyopathy Ques-
tionnaire (KCCQ), functional status was measured using the Australian modified
Karnosfky Permance Scale (AKPS), and depressive symptoms with the Patient
Health Questionnaire (PHQ-9). Multiple linear regression analyses were used to
examine the effect of clinical and demographic variables, and symptom burden
on QOL.
Results: In this young but symptomatic cohort, (58±15 years, 78% male, 52%
≥ NYHA class III), tiredness (62%), breathlessness (58%), and loss of wellbeing
(57%) were the most frequent and were also perceived as the most severe symp-
toms. Controlling for age, sex, comorbidity, and LVEF, predictors of QOL were
social limitation (B=0.458, p<0.001), depressive symptoms (B=−0.234, p=0.035),
and functional status (B=0.282, p=0.001). Overall this model explained 64% of the
variance of QOL in this cohort. Those patients who had the most symptom burden
(higher overall ESAS scores) had worse event-free survival (all-cause mortality or
rehospitalisation) within 6 months.

Conclusions: People with CHF often do not experience one symptom in isolation
but experience multiple symptoms. Continued evaluation and management of all
symptoms may help to improve quality of life and outcomes.

UNDERSTANDING THE RISKS AND OPTIMISING
OUTCOMES AFTER PCI I
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Clustering of risk factors for insulin resistance plays an important role
in plaque vulnerability in patients with coronary artery disease

S.H. Han, Y.M. Park, P.C. Oh, K.K. Koh, K.H. Lee, S.Y. Suh, W.C. Kang, T.H. Ahn,
E.K. Shin. Hospital Gil, Gachon University of Medicine & Science, Incheon,
Korea, Republic of

Background: Although conditions related with insulin resistance (IR) are known
to have more vulnerable coronary plaque, detailed relationships between IR and
vulnerable plaque are not clear.
Objectives: This study sought to determine the role of IR on culprit coronary
plaque.
Methods: One hundred fifty patients (104 males) prospectively underwent virtual
histology intravascular ultrasound in culprit coronary lesion. Plaque components
at a region of interest (ROI, 10mm) were analyzed. IR was defined as quantitative
insulin sensitivity check index (QUICKI) ≤0.33. Seven risk factors (5 risk factors
for metabolic syndrome defined by ATP III, history of smoking, hsCRP) for IR
were calculated. In addition, the independent factors for the amount of necrotic
core (NC) were investigated.
Results: Patients with IR (n=69) had greater amount of NC at ROI (21.2±15.8
mm3 vs 15.7±11.9 mm3, p=0.02) than in patients without IR (n=81). The amount
of NC at ROI was correlated with the level of QUICKI (r=−0.16, p=0.05), HbA1C
(r=0.24, p<0.01), body mass index (r=0.17, p=0.04), presence of diabetes mel-
litus (r=0.29, p<0.001), C-reactive protein (r=0.17, p=0.04) and the numbers of
risk factors for IR (r=−0.42, p<0.001). The multivariate linear regression analysis
showed that the numbers of risk factors for IR was an independent factor for the
amount of NC at ROI (beta coefficient = 0.438, p=0.003), but QUICKI was not
(beta coefficient = −0.01, p=0.94).
Conclusions: Patients with IR had greater amount of NC in culprit coronary le-
sions than in patients without IR. Instead of a single measurement of IR index or
metabolic parameters, clustering of risk factors for IR plays an important role in
plaque vulnerability in patients with coronary artery disease.
Acknowledgement/Funding: Sanofi-Aventis Korea
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In patients with coronary artery disease women show higher carotid
plaque temperatures
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Background: Although atherosclerotic disease is a major challenge for both
males and females, gender-related differences have been observed in both the
prevalence and incidence of cardiovascular events. Several studies have reported
on sex specific differences on atherosclerotic plaque composition. Limited are
the data, however, regarding the sex differences in functional carotid artery char-
acteristics. Microwave Radiometry (MWR) is a new noninvasive method, which
measures in vivo instantly the internal temperatures of tissues, reflecting inflam-
mation. The aim of the present study was to investigate whether in patients with
coronary artery disease (CAD), gender related differences apply in carotid plaque
functional characteristics, as assessed by MWR.
Methods: Consecutive patients with significant CAD as assessed by coronary
angiography were included in the study. All patients underwent evaluation of both
carotid arteries by 1) ultrasound and 2) MWR. During ultrasound the presence of
carotid plaques was assessed according to Mannheim consensus. In each carotid
artery maximum plaque thickness was determined. During MWR measurements,
temperature difference (�T) was assigned as maximal temperature along the
carotid artery minus minimum. �T ≥0.90°C was assigned as high �T.
Results: In total 359 patients with significant CAD were included in the study. Of
these 54 (15%) were female and 305 (85%) were male. In 47 females (87%) and
264 males (86.6%) atherosclerotic plaques were detected in at least one carotid
artery (p=0.92). Max plaque thickness was similar between males and females
(2.46±1.12 vs 2.39±1.18°C, p=0.66). Carotid arteries of females showed higher
�T values (1.16±0.48 vs 0.87±0.45°C, p<0.001). Interestingly, females had more
commonly high �T values bilaterally (35.2% vs 15.7%, p=0.001). In multivariate
logistic regression analysis, female sex was an independent predictor of bilateral
high �T, when adjusted to age, vascular risk factors, extent of CAD and maximum
plaque thickness (OR=3.14, 95% CI: 1.55–6.34, p=0.001).
Conclusions: In patients with CAD, sex specific differences seem to apply in
functional but not in structural carotid artery characteristics. Whether this discrep-
ancy has prognostic significance, remains to be clarified in future studies.
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Lipoprotein(a) correlates with coronary plaque burden and thin cap
fibroatheroma: an angiographic and optical choherence tomography
study

D. Chin1, G. Niccoli2, E. Reefat3, N. Cosentino2, G. Scalone2, M. Volpe1,
F. Crea2, L. De Biase1. 1Sant’ Andrea Hospital, Rome, Italy; 2Catholic University
of the Sacred Heart, Rome, Italy; 3Zagazig University, Zagazig, Egypt

Background: Lipoprotein (Lp)(a) has been shown to be an independent risk fac-
tor for cardiovascular disease, however, its association with coronary atheroscle-
rosis burden in patients with acute coronary syndrome (ACS) is largely unknown,
as well as the association of Lp(a) with vulnerable plaque.
Purpose: Thus, we have assessed coronary artery disease (CAD) burden by
coronary angiography and plaque features including thin cap fibroatheroma
(TCFA) by optical coherence tomography (OCT) in consecutive patients present-
ing with ACS along with serum Lp(a) levels.
Methods: This study comprises an angiographic and an OCT sub-study. A total
of 500 ACS patients (370 men, average age 66±11) were enrolled for the an-
giographic sub-study and 51 ACS patients (29 males, average age 65±11) were
enrolled for the OCT sub-study. Angiographic CAD severity was assessed by Sul-
livan score and by Bogaty score including stenosis score and extent index. OCT
plaque features were evaluated at the site of the minimal lumen area (MLA) and
along the culprit segment.
Results: In the angiographic sub-study at multivariate analysis Lp(a) was an
independent predictor of Sullivan score (p<0.0001), stenosis score (p<0.0001)
and of extent index (p<0.02). In the OCT substudy, patients with higher Lp(a)
levels (>30 md/dl) compared to patients with lower Lp(a) levels (<30 md/dl)
exhibited a higher prevalence of lipidic culprit plaque (67% vs 27%; P=0.02), a
wider lipid arc (135±114 vs 59±111; P=0.03) and a higher prevalence of TCFA
(38% vs 10%; P=0.04).
Conclusions: Among patients with ACS raised Lp(a) levels are associated with
an increased atherosclerotic burden and identify a subset of patients with features
of high risk coronary atherosclerosis.

P787 | BEDSIDE
Are endothelial progenitor cells related to atherosclerotic plaque
burden in coronary artery disease? An OCT study 6 months after stent
implantation

S. Otto1, K. Nitsche1, C. Jung1, J.L. Gutierrez-Chico2, F. Gassdorf1, B. Goebel1,
D. Prochnau1, H.R. Figulla1, T.C. Poerner1. 1Clinic of Internal Medicine I,
Cardiology Department, Jena, Germany; 2Charite - Campus Benjamin Franklin,
Cardiology, Berlin, Germany

Background: Endothelial progenitor cells are found to be involved in neovascu-
larization and endothelial integrity. They might exert protective properties in coro-
nary atherosclerosis. Recently, an association between in-stent proliferation and
EPC counts has been shown. Optical coherence tomography (OCT) is a precise
intracoronary imaging modality that allows assessment of plaque morphology.
Aim: To assess the influence of EPCs on intracoronary plaque burden in stable
coronary artery disease.
Methods: Forty-four patients (N=29 males, mean age 69.6±7.7 yrs) schedulded
for elective PCI were investigated by OCT during re-angiography after 6 months.
Different subpopulations of EPCs were identified by flow cytometry according to
their coexpression of different antigens (CD34+, CD133+ and kinase domain re-
ceptor, KDR+) before PCI. OCT images were analyzed within the stented seg-
ment in 0.5 - 1 mm steps. A novel, 3-dimensional algorithm was applied to calcu-
lated plaque burden. Plaque morhology was assessed according to international
consensus in OCT imaging.
Results: After 6 months all stents were patent and no significant in-stent resteno-
sis was found with either QCA or OCT. Overall, a subintimal in-stent plaque vol-
ume of 10.87±12.7 mm3 and a luminal surface plaque area of 16.23±17.0 mm2

were found in all stents with no significant differences between different stent
types. Thin-cap fibroatheroma were not observed. All three EPC subpopulations
(mean of EPC levels: CD34+/CD133+ 2.66±2.0%; CD34+/KDR+ 7.50±5.0%;
CD34+/CD133+/KDR+ 1.12±1.0%) inversely correlated with the identified in-stent
plaque volume and plaque area (Table).

Association between EPCs and plaques

Subpopulations of EPCs Plaque volume (mm3) p Plaque area (mm2) p

CD34+/CD133+ r = −0.382 0.011 r = −0.343 0.025
CD34+/KDR+ r = −0.377 0.013 r = −0.312 0.042
CD34+/CD133+/KDR+ r = −0.373 0.014 r = −0.307 0.045

EPC, endothelial progenitor cells; r, correlation coefficient.

Conclusion: A high EPC count seems to be a favorable biological factor, since it
is associated with marginal intracoronary plaque burden.

P788 | BEDSIDE
Association of estimated glomerular filtration rate and dipstick
proteinuria with lipid-rich plaque in coronary artery disease patients

Y. Shimbo, S. Suzuki, H. Ishii, Y. Shibata, Y. Tatami, S. Harata, Y. Takayama,
N. Osugi, T. Murohara. Nagoya University Hospital, Cardiology, Nagoya, Japan

Background: Estimated glomerular filtration rate (eGFR) and proteinuria are both
important determinants of the risk of cardiovascular disease and mortality. How-
ever, few studies have examined the relationship between these laboratory tests
and coronary plaque morphology. The aim of the present study was to investi-
gate the independent and combined effects of eGFR and proteinuria on tissue
characterization of the coronary plaque of target stenotic lesions.
Methods: We performed conventional intravascular ultrasound and three-
dimensional integrated backscatter intravascular ultrasound (IB-IVUS) in 555
patients undergoing elective percutaneous coronary intervention. Three-
dimensional analysis of IB-IVUS images was performed to determine the per-
centage lipid volume (%LV).
Results: In the three-dimensional IB-IVUS analysis, patients with proteinuria by
dipstick urine test had coronary plaques with significantly greater %LV compared
with patients without proteinuria (43.6±14.8% versus 48.6±16.1%, P=0.005). The
combined analysis based on the eGFR categories and absence or presence of
proteinuria. In eGFR categories with 30–44, and 45–59 ml/min/1.73 m2, subjects
with proteinuria were significantly more likely to have higher percent lipid vol-
ume compared with those without proteinuria. After multivariable adjustment for
cardiovascular risk factors, patients with both reduced eGFR and presence of
proteinuria were significantly more likely to have lipid-rich plaque compared with
those with preserved eGFR and absence of proteinuria (odds ratio 3.83, 95%
confidence interval 1.91 to 7.71, P<0.001).

Three-dimensional IB-IVUS analysis

Conclusions: The addition of proteinuria to eGFR levels may be of value in the
risk stratification of patients with coronary artery disease.

P789 | BEDSIDE
Relationship between ambulatory high-sensitivity cardiac troponin I
level and coronary artery stenosis in patients with chest pain

T. Niida, T. Lee, T. Murai, Y. Kanaji, J. Matsuda, E. Usui, M. Araki, T. Kakuta.
Tsuchiura Kyodo Hospital, Cardiovascular Center, Tsuchiura, Japan

Background: High-sensitivity cardiac troponin I (hs-cTnI) assays enable the
measurement in patients with conventional cardiac troponin I (cTnI) concentra-
tions below the 99% upper reference limit (URL). The objective of this study was
to investigate the relationship between hs-cTnI level obtained at ambulatory care
and the presence and severity of angiographic coronary artery stenosis in pa-
tients with chest pain suggestive of angina pectoris whose conventional cTnI level
are below the 99% URL.
Methods and results: This study prospectively but nonconsecutively enrolled
205 patients with chest pain suggestive of angina pectoris. All patients had am-
bulatory blood sampling of conventional cTnI level showing below the 99% URL
(30ng/L). All study patients underwent hs-cTnI measurements. Diagnosis of CAD
was confirmed or excluded by conventional coronary angiography or computed
tomography angiography (CTA), and patients were classified into the two groups
by having CAD (angiographical stenosis >75% or CTA stenosis >70%, N=96,
47%) or not (N=109, 53%). The measurement of cTnI was performed by con-
ventional and high-sensitivity assays, in parallel, using the same plasma sam-
ple. The hs-cTnI level of the whole cohort was 5.1ng/L (2.7–9.5) (median [in-
terquartile range]). Presence of DM (CAD: 45%, non-CAD: 29%, P=0.02), high
hs-cTnI levels (CAD: 5.8ng/L [3.4–11.5], non-CAD: 4.0ng/L [2.2–7.2], P=0.002),
and low HDL levels (CAD: 43.0mg/dL [37.5–53.0], non-CAD: 50.0mg/dL [41.0–
59.0], P=0.004) were significantly associated with the presence of CAD. In multi-
variable analysis, hs-cTnI (OR, 1.08: 95% CI, 1.02–1.14, P=0.01) and HDL (OR,
0.97: 95% CI, 0.95–0.99, P=0.006) were independent predictors of the pres-
ence of significant stenosis in patients with chest pain. ROC analysis showed
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the best cut off values of hs-cTnI and HDL for CAD detection were 8.4ng/L (AUC:
0.63, sensitivity: 40%, specificity: 81%) and 45mg/dL (AUC: 0.62, sensitivity: 59%,
specificity: 61%), respectively. There was a significant difference in the frequency
of CAD between the patients with or without these two factors (63% vs 28%,
p<0.01).
Conclusion: High-sensitive cTn levels are significantly associated with the pres-
ence of coronary artery stenosis in patients with chest pain suggestive of angina
pectoris whose conventional cTnI level below the 99% URL.

P790 | BENCH
Enhanced inflammatory changes in the perivascular adipose tissue
and coronary hyperconstricting responses after drug-eluting stent
implantation in pigs in vivo

K. Ohyama, Y. Matsumoto, H. Uzuka, K. Nishimiya, M. Hirano, M. Kumagai,
J. Takahashi, K. Ito, H. Shimokawa. Tohoku University Graduate School of
Medicine, Department of Cardiovascular Medicine, Sendai, Japan

Purpose: Recent studies implicated that perivascular adipose tissue (PVAT)
plays an important role in cardiovascular disease as a source of various inflam-
matory mediators. In this study, we examined whether inflammatory changes in
the PVAT are associated with coronary hyperconstricting responses after drug-
eluting stent (DES) implantation in pigs in vivo.
Methods: Everolimus-eluting stents (EES) were randomly implanted in pigs into
either the left anterior descending or circumflex coronary artery while non-stented
artery was used as a control. At 1 month after the implantation, coronary vasocon-
stricting responses to intracoronary serotonin (10 and 100 μg/kg) were examined
by coronary angiography in vivo. Then, stented vessels were harvested for im-
munohistological study for inflammatory changes in the PVAT at the stent edges.
Results: Coronary vasoconstricting responses to serotonin (100 μg/kg) were sig-
nificantly enhanced at the edges of the EES site as compared with the control
site (P<0.05, n=12). Histological analysis showed that the extent of inflammatory
changes in the PVAT as evaluated by CD68 (macrophage maker) and interleukin-
1b (IL-1β) were significantly enhanced at the EES site compared with the con-
trol site (both P<0.05). Furthermore, there were significant positive correlations
between the extent of inflammatory changes in the PVAT and that of coronary
vasoconstricting responses (R=0.75 for CD68, R=0.67 for IL-1β, both P<0.05).

Conclusions: These results suggest that inflammatory mediators (e.g.
macrophages, IL-1β) and in the PVAT are involved in the pathogenesis of DES-
induced coronary hyperconstricting responses in pigs in vivo.

P791 | BEDSIDE
Efficacy and safety of radial access in patients with negative Allen test

C. Maniotis, C. Andreou, P. Dimitriou, E. Lazaris, D. Oikonomidis, M. Aggelaki,
A. Antonakopoulos, T. Zografos, M. Koutouzis, Z.S. Kyriakides. Red Cross
Hospital, Department of Cardiology, Athens, Greece

Background and introduction: Ulnar artery patency, tested by Allen’s test is
a relatively easy way to document double artery perfusion of the hand, excluding
the risk of hand ischemia in case of radial artery occlusion. However, in many
high volume radial centers the Allen’s test is no longer used and its usefulness is
questioned.
Purpose: To assess the efficacy and safety of transradial approach regardless of
the Allen’s test’s results for coronary angiography and angioplasty.
Methods: Prospective data collection of 1035 consecutive patients who under-
went coronary angiography with or without ad hoc angioplasty through the ra-
dial approach was conducted. Baseline demographic and procedural data were
recorded. Allen’s test was evaluated in all subjects before the procedure and
catheterization was performed from the radial approach irrespectively of the re-
sults. Radial artery patency was evaluated at discharge clinically and, if pulse was
not palpable, by Doppler examination.

Complications after angioplasty according to Allen’s test result

Negative Allen’s test Positive Allen’s test P values
(n=105) (n=342)

Neurologic 1 1 0.654
Lost stent 1 0 0.190
Perforation 0 1 0.766
Tamponade 0 0 –
Arrhythmias needing treatment 3 3 0.303
Radial artery occlusion 7 16 0.850
Death in the Cath Lab 0 1 0.813

Results: Two hundred and fifty six of them (24.7%) were found to have a nega-
tive Allen’s test and 779 (75.3%) had a positive test. The baseline and procedural
characteristics were similar in both groups. No significant differences in complica-
tions were reported whereas radial artery thrombosis was observed in 6.2% of the
negative Allen’s test group and 4.8% of the positive Allen’s test group (p=0.850),
but this was clinically silent even in the negative Allen’s test group.
Conclusion: Transradial approach for coronary angiography and ad hoc angio-
plasty can be performed with similar efficacy and safety regardless of the Allen’s
test results before the procedure.

P792 | BEDSIDE
Registry-based comparison of clinical and safety events by
catheterization access routes: radial versus femoral outcomes

D.R. Dobies1, K.R. Barber2, A.L. Cohoon2. 1Regional Cardiology Associates,
Grand Blanc, United States of America; 2Genesys Regional Medical Center,
Grand Blanc, United States of America

Background: Although major trials have suggested superiority of the transradial
approach in terms of major bleeding from PCI, assessment of access route is
needed in real-world clinical data that reflects the current era of newer anticoag-
ulants, high as well as low volume operators, and adequate population size. We
examined clinical outcomes in a large, multi-site health system registry of PCI
procedures.
Purpose: Determine differences in clinical outcomes by route of access for
catheterization procedures.
Methods: A retrospective analysis utilizing a real-world clinical registry from a 37-
hospital cardiology health system in the USA. Data from consecutive 58,862 PCI
procedures performed between June 1, 2009 and June 30, 2012 were included
for analysis. The primary clinical endpoint was major bleeding (bleeding within 72
hours post procedure per ACC criteria). The primary safety endpoint was radiation
exposure (fluoroscopy time in minutes). Multivariate logistic and linear regression
was used to determine the association between access route and clinical post-
procedure outcomes.
Results: There were 55729 femoral (94.7%) and 3137 radial access (5.3%) pro-
cedures, 7948 (13.4%) STEMI, and 39566 (67.2%) procedures with glycopro-
tein inhibitor (GPI). Major bleeding occurred in 2.1%. The radial group had fewer
bleeding events (n=28, 0.9%) than the femoral group (n=1234, 2.2%) overall and
among those with GPI onboard: radial (4.3%) and femoral (1.5%) and without
GPI: radial (0.7%) and femoral (1.3%). Controlling for other anticoagulants, the
effect of access route diverged. For patients receiving bivalirudin, bleeding rates
were similar with 1.1% for radial and 1.7% for femoral (OR=0.65, p=0.19). With
heparin, radial had the advantage; with 0.8% for radial and 2.5% for femoral
bleeds (OR=0.39, p=0.001). Average fluoroscopy time was 14.5 min (SD=11.0).
The femoral route resulted in significantly lower exposure time of 14.3 min versus
radial of 18.2 min (p<0.0001). The femoral advantage in radiation exposure was
most pronounced for patients with a history of prior CABG (17.2 min versus 23.3
min, p<0.0001).
Conclusions: The radial access advantage over femoral access in major bleed-
ing rates is absent for patients who receive bivalirudin. However, the disadvan-
tage of greater radiation exposure with radial access remains. Although proce-
dure times differ based on patient characteristics, the radial route is inherently
longer due to anatomical conditions and these longer times introduce more radia-
tion exposure that is especially concerning to patients and high volume operators.

P793 | BEDSIDE
Peri-procedural myocardial infarction following PCI as defined by the
universal definition predicts increased mortality at 2 years

K. Liou1, B. Ng1, J. Isbister2, P. Kellar2, N. Jepson1, S. Ooi1. 1Prince of Wales
Hospital, Eastern Heart Clinic, Sydney, Australia; 2Prince of Wales Hospital,
Sydney, Australia

Background: The current Universal Definition of peri-procedural myocardial in-
farction (PMI) in patients undergoing PCI is arbitrary and remains unsubstantiated
by clinical trials. Its relevance in the era of high sensitivity troponin (hsTn) is also
undetermined. Validation of this definition with hsTn would therefore have sig-
nificant implications both for outcome assessment in scientific trials and clinical
practice.
Purpose: This study aims to validate the joint ACCF/AHA/ESC/WHF Universal
Definition of PMI (Type 4a MI) with high sensitivity troponin T (hsTnT).
Methods: A review of our prospective cohort between May 2011 and April 2012
was performed and outcome data obtained. All patients undergoing PCI with nor-
mal, stable or declining pre-procedural hsTnT were included for analysis.
Results: 630 patients underwent PCI during the study period. Among them, 459
patients met the inclusion criteria and were eligible for analysis. 76.9% of the
patients were male, while the mean age was 68.6. Single, double, and triple ves-
sel disease was found in 59.9%, 31.2% and 5.4% of the patients, respectively,
while 44.2% of the procedures involved multi-vessel intervention or rotablation.
The overall procedural success rate was 97.4%.
PMI was observed in 4.3% of the patients based on the Universal Definition. The
main predictors of PMI were chronic kidney disease (OR: 3.0, p=0.026), and use
of IIb/IIIa inhibitors (OR 4.2, p=0.01).
At 24 months, all-cause and cardiac mortality were observed in 4.7% and 2.1%,
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respectively. Both outcomes were significantly and independently associated
with PMI (OR 7.8 and 22.2, p=0.008 and 0.003, respectively) in a multivari-
ate model which accounted for various lesion, patient and procedural charac-
teristics. The positive and negative predictive values of PMI for all-cause and
cardiac mortality were 17.7% and 95.8%, and 11.8% and 98.3%, respectively.
Post-procedural hsTnT is a moderate predictor of all-cause mortality at 2 years
(c statistics=0.713), and a strong predictor of cardiac mortality over the same
period (c statistics=0.843). Those who died of cardiac causes had higher post-
procedural hsTnT (398.5 v.s. 44.5 ng/L, p=0.012).
Conclusion: PMI as defined by the current Universal Definition using hsTnT is an
independent predictor of all cause and cardiac mortality at 24 months in patients
undergoing PCI. Accordingly, PMI remains a clinically relevant factor in current
practice and should be considered a key outcome measure in clinical trials and a
potential target for therapy.

UNDERSTANDING THE RISKS AND OPTIMISING
OUTCOMES AFTER PCI II

P794 | BEDSIDE
The long-term impact of blood transfusion after percutaneous
coronary intervention

G. Weisz, Y. Almagor, A. Butnaru, R. Farkash, S. Gotleib, M. Klutstein, A. Medina,
D. Meerkin, M. Muriel, D. Tzivoni. Shaare Zedek Medical Center, Cardiology,
Jerusalem, Israel

Background: Post-PCI bleeding and blood transfusion has been shown to be
associated with increased short and intermediate-term mortality. The long-term
impact is less known.
Patients and methods: A total of 8945 patients underwent PCI between 7/2000
and 7/2014, patients who had CABG during the same admission were excluded.
Of these, 199 (2.2%) received blood transfusion after PCI during the same ad-
mission. Mortality data were available by the official population civil registry.
Results: Patients who received transfusion were significantly older (71.1 vs 63.4
yrs), with higher rates of female gender (45.7 vs 19.1%), hypertension (38.7 vs
32.8%), diabetes (44.4 vs 33.4%), previous stroke (9.5 vs 11.3%), CHF (10.6 vs
2.9%), treated for primary PCI (45.2 vs 19.5%), but lower rates of smoking (28.6
vs 42.1%) and family history of CAD (7.0 vs 14.6%), and radial access (19.1 vs
27%); (all p<0.02). Mortality curves with up to 5 years follow-up are presented
in the Figure. Although RBC transfusion was not an independent predictor of in-
hospital mortality, it was a strong independent predictor of out-of-hospital mortality
at 5 years (HR 1.78, p<0.001), whereas higher hemoglobin level at discharge was
also an independent predictor (HR 0.73, p<0.001). Other independent predictors
included age (HR 1.06, p<0.001), diabetes mellitus (HR 1.27, p=0.013), hyper-
lipidemia (HR 0.59, p<0.001), smoking (HR 1.52, p<0.001), prior MI (HR 1.40,
p=0.004), prior CABG (HR 1. 73, p<0.0001), and prior stroke (HR1.88, p<0.001).

Conclusions: Blood transfusions after PCI is associated with increased long-
term mortality, although higher hemoglobin level at discharge was protective. A
prospective study that will compare liberal and restrictive RBC transfusion strate-
gies in post-PCI patients is warranted.
Acknowledgement/Funding: This study was done with internal funding

P795 | BEDSIDE
Evaluation of the incidence of radial artery occlusion after TR band
application with 11ml (reduced) versus 15ml (standard) of air

S.W. Neoh, C. O’Callaghan, D. Mulcahy, B. Loo. St. James’s Hospital, Dublin,
Ireland

Objective: To evaluate if a reduction in air inflation volume in a commercial radial
artery compression device (TR band) maintains adequate patent haemostasis
whilst reducing access site complications including radial artery occlusion.
Methods: Ninety- five consecutive patients undergoing diagnostic day case tran-
sradial angiography were prospectively enrolled in the study. 47 patients were
in the study group and 48 in the control group. Following the procedure, a TR
band was used for arterial haemostasis and was inflated with a reduced volume

of 11 ml of air in the study group or 15 ml of air in accordance to manufacturer
recommendations in the control group.
At baseline, radial artery patency was documented using the reverse Barbeau test
and radial artery Doppler studies. Post-procedure patency of the radial artery was
documented using the reverse Barbeau test and Doppler studies. A pre discharge
and 30 day follow up of patients was performed for radial artery patency and
access site complications.
Results: Immediately post-procedure, there were significantly fewer patients with
a negative reverse Barbeau test as an indicator of radial arterial occlusion in the
study group than the control group (2% versus 48%, p<0.001).
Pre discharge, no patient in the study group had a negative Barbeau test
compared to 6% in the control group. There were also fewer incidences
of pain/discomfort and bruising in the study group (0% versus 10% for
pain/discomfort and 6% versus 8% for bruising, p=0.023). At 30 day follow-up,
4 patients in the control group had persistently negative reverse Barbeau test, of
which 3 had radial artery occlusion. No patient in the study group had delayed ra-
dial artery occlusion (p=0.043). Persistent pain/discomfort was also significantly
less in the study group (2% versus 12.5%, p=0.029).
Conclusion: A reduced air volume of 11 ml in a TR band maintained adequate
patent haemostasis with fewer incidences of acute and delayed radial artery
occlusion following transradial angiography compared to the standard recom-
mended inflation volume of 15 ml. In addition, there were fewer incidences of
access site pain and discomfort at 30 day follow-up in this group.

P796 | BEDSIDE
Incidence of radiation-induced skin lesions after percutaneous
coronary intervention

A. Paziuc1, L. Mangin1, A. Ispas1, M. Rata1, B. Lafitte1, H. Madiot1,
S. Vanwalleghem1, C. Ricard2, J.L. Georges3, L. Belle1. 1Hospital of Annecy,
Interventional Cardiology, Annecy, France; 2Hospital of Annecy, Réseau
Nord Alpin des Urgences, Annecy, France; 3Versailles Hospital, Service de
Cardiologie, Versailles, France

Background: Percutaneous coronary interventions (PCIs) use significant doses
of ionizing radiation, especially when treating complex lesions. Ionizing radiation
may lead to adverse acute or delayed skin lesions in this setting, for which the
incidence is not well known.
Purpose: To assess the incidence of radiation-induced skin lesions following PCI.
Methods: We conducted a prospective, observational, single-centre study on the
incidence of radiation-induced skin lesions at 3–5 days (acute) and at 6 months
(subacute) after PCI with a dose-area product (DAP) ≥200 Gy.cm2, between 1
January and 31 December 2013. Patients consenting to participate were given
information on potential skin lesions and were interviewed at 5–7 days and at 6
months after PCI.
Results: Out of 937 patients, 102 underwent PCI with DAP≥200 Gy.cm2. High
body mass index (BMI; OR 6.2, 95% CI 2.8–13.9) and elective (vs emergency)
procedures (OR 2.0, 95% CI 1.1–3.4) were independently associated with DAP
≥200 Gy.cm2. Three patients (3%, 95% CI 0.6–8.4) were diagnosed with acute
lesions (DAP of 485 Gy.cm2, 205 Gy.cm2, and 201 Gy.cm2), two of whom also
presented with subacute lesions following PCI with DAP of 485 Gy.cm2 (Fig.) and
205 Gy.cm2. One patient presented with a subacute lesion (DAP 280 Gy.cm2)
only. Four patients presented with a skin lesion, which represents 4% (95% CI
1.1–9.7) of patients with DAP ≥200 Gy.cm2 and 0.4% (95% CI 0.1–1.1) of all the
patients who underwent PCI, irrespective of DAP dose.

Subacute skin lesion measuring 100x80 mm

Conclusions: The incidence of radiation-induced acute and subacute skin le-
sions developing after PCI in this single-centre study was 4% in patients with
DAP ≥200 Gy.cm2, with a total incidence of 0.4%. These data may suggest the
need for systematic assessment of skin lesions after high-dose radiation PCI.

P797 | BEDSIDE
Structural damage of the jailed wire in the treatment of coronary
bifurcations: microscopic assessment

M. Pan Alvarez-Osorio, E. Villanueva, S. Ojeda, M. Romero, J. Suarez De Lezo
Jr, F. Mazuelos, J. Segura, P. Martin, A. Medina, J. Suarez De Lezo. Hospital
Universitario Reina Sofia, Cordoba, Spain

Introduction: The jailed wire technique is a useful strategy in the treatment of
bifurcation lesions by provisional stenting. However, these wires can be damaged
or even be broken during its removal.
Objectives: The aim of our study was to evaluate the posible induced damage in
polymeric and non-polymeric jailed wires.
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Methods: Between January 2011 and December 2012 we performed an obser-
vational study evaluating by stereoscopic microscopy 135 jailed guide wires (45
non-polymeric and 90 polymeric) that were used in the treatment of bifurcation
lesions. The induced damage in the wires was classified as follows: 1) No dam-
age: when a complete integrity of the wire was obseved. 2) Mild (Figure 1A and
D): loss of integrity of the external layer of the wire of a length<2mm. 3) Moderate
(Figure 1 B): loss of integrity of the external layer of the wire of a length >2mm.
4) Severe (Figure 1C): visible damage of the internal layer of the wire.
Results: The clinical characteristics were similar in patients treated using poly-
meric or non-polymeric wires. However, operators selected polymeric wires more
frequently in complex bifurcations and in diabetic patients. Some degree of micro-
scopic damage was evidenced in 25 (18%) of the analysed wires. There were no
complete rupture of the wire, and severe damage was induced only in two cases
(1.5%). Paradoxically, we observed more frequent damage in the non-polymeric
than in polymeric wires (53% vs. 1.1%; p<0.001).

Figure 1

Conclusions: Jailed wires during interventional procedures of bifurcation lesions
commonly have microscopic damage. Although polymeric wires were used in
more complex bifurcations lesions they presented less damage than the non-
polymeric wires.

P798 | BEDSIDE
Periprocedural myocardial injury and protection during elective
stenting

M. Sokolov, V. Kobylyak, Y. Sokolov. Ukrainian Institute of Cardiology,
Interventional Cardiology Department, Kiev, Ukraine

Background: Elective percutaneous coronary intervention (PCI) may be compli-
cated with elevation of cardiac biomarkers. Several studies suggested that pre-
treatment with statins may be associated with lower the risk of periprocedural
myocardial injury.
The purpose of this study was to compare a reloading dose of rosuvastatin,
trimetazidine and their combination administered within 24 h before PCI in re-
ducing the rate of periprocedural injury in patients on chronic statin treatment
undergoing elective PCI.
Methods: 139 patients with stable angina who underwent elective PCI were ran-
domly assigned to receive a pre-procedural reloading dose of rosuvastatin (40
mg) (Group B; n=36), trimetazidine (140 mg within 30 min to PCI) (Group D;
n=32) or their combination (Group C; n=36) and a control group on chronic statin
therapy without reloading (Group A; n=35). The main end-point was to assess the
incidence of periprocedural myocardial injury, which defined by rise of troponin I
above the 5× 99th percentile upper reference limit (URL).
Results: We found significant difference at 12-hour post-PCI Troponin I eleva-
tion above 5× 99th percentile URL among all studies groups (p=0.034). The
highest prevalence of periprocedural myocardial injury pronounced in the con-
trol group (A) – 37.1%, which was significant higher compared to rosuvastatin
(13.9%, p=0.024) and combine therapy (11.1%, p=0.01) groups. Trimetazidine
(25%) alone do not lead to significant reduction of this complication relatively to
control group (p=0.282) and was higher as compared to other intervention groups:
p=0.254 for group B and p=0.134 for group C respectively. At 24-hour post-PCI
we detected no significant elevation of periprocedural injury in the control group to
45.7% (p=0.602) and group D to 37.5% (p=0.545) respectively. In interventional
group B and C the prevalence of 24-hours troponin I elevation were 11.1%, which
was significantly lower than in control group (p=0.001) and group D (p=0.062).
Interesting, that only in group C we observed reduction of serum troponin I values
on 0.062±0.05 ng/ml in the dynamics after PCI.
Conclusions: Both high-dose rosuvastatin reloading alone and in combination
with trimetazidine improves procedural myocardial injury 12 and 24-hour post-
PCI. Despite similar prevalence and lack of a significant difference between the
mean troponin I values in groups B and C, the most effective therapeutic approach
aimed to protect the myocardium during PCI are used the combination of rosu-
vastatin and trimetazidine due to additional reduction of serum troponin I levels in
dynamics.

P799 | BEDSIDE
Angiographically visible distal embolization is not linked with culprit
lesion but with clinical characteristics

N.V. Yameogo, K. Stamboul, C. Richard, A. Gujoncik, I. L’huillier, P. Buffet,
L. Lorgis, Y. Cottin. Hospital Bocage, Dijon, France

Background and aims: Despite the recent improvements in percutaneous coro-
nary intervention (PCI), angiographically visible distal embolization (AVDE) com-
plicates 6 to 18% of ST elevation myocardial infarction (STEMI) treated with PCI,
and is associated with poor clinical outcomes. Culprit lesion characteristics have
been proved to be the main predictive factor of AVDE. But data regarding clinical
characteristics predicting AVDE are lacking. We aimed to identify predictors of
AVDE complicating PCI in STEMI management.
Methods: 769 consecutive patients admitted for STEMI who underwent PCI were
included in our large scale prospective study. Clinical, angiographic and thera-
peutics characteristics were assessed for each patient. AVDE was defined as an
abrupt vessel closure occurring at any point during the PCI procedure and that
was not present at baseline. Thrombectomy was used only when thrombolysis in
myocardial infarction flow was ≤2.
Results: AVDE occurred in 112 (14.5%) patients. Patients with AVDE were older
(67±14 vs. 63±14; with p=0.010), less likely to be men (59 vs. 74%; with p=0.002),
have more frequently an artery diameter >3mm (36 vs. 28%: with p=0.046), a
right coronary artery culprit lesion site (59 vs. 37%; with p<0.001) and more fre-
quent thrombectomy (53 vs. 43%, with p=0.045). There was no difference re-
garding the other cardiovascular risk factors neither regarding syntax score. By
multivariate analysis, age>60 (OR [95% CI]: 1.69 (1.09–2.64); p=0.020), female
gender (OR [95% CI]: 1.71 (1.09–2.70); p=0.020), thrombectomy (OR [95% CI]:
1.67 (1.10–2.53); p=0.016) and the right coronary artery culprit lesion site (OR
[95% CI]: 2.52 (2.1.66–3.81); p<0.001) were independent factors associated with
AVDE during PCI for STEMI.
Conclusion: AVDE complicating PCI in STEMI management is frequent (14.5%).
Strikingly we found no association between AVDE and culprit lesion characteris-
tics. Conversely, we highlights that clinical characteristics as age (>60 year-old),
female gender, thrombectomy and the right coronary artery culprit lesion site are
the most powerful predictive factors of AVDE.

P800 | BEDSIDE
CHADS2 score predicts risk of contrast-induced nephropathy in
patients with stable coronary artery disease

R.H. Chou, P.S. Huang, C.Y. Hsu, H.B. Leu, C.C. Huang, J.W. Chen, S.J. Lin.
Taipei Veterans General Hospital, Division of Cardiology, Department of
Medicine, Taipei, Taiwan, ROC

Background: Contrast induced nephropathy (CIN) is a common complication of
percutaneous coronary interventions (PCI). Current risk scores to predict CIN are
complex and unpractical. We conducted a retrospective study to investigate the
correlation between CHADS2 score and CIN in patients underwent elective PCI,
and to compare its accuracy with previous scoring system.
Methods: A total of 539 patients with stable coronary artery disease (CAD) were
enrolled. CHADS2 score, R2CHADS2 score, and Mehran’s Risk Score (MRS)
were calculated for each patient. The cohort was divided into 3 groups according
to CHADS2 scores. Incidence of CIN was defined as rise in creatinine >0.5 mg/dL
or >25% of baseline within 48 hours after PCI. Area under ROC curve (AUC) was
used to evaluate the predictive ability of each scoring system.
Results: A total of 55 cases (incidence 10.2%) of CIN and 90 cases (incidence
16.7%) of major adverse cardiovascular events (MACE) were identified after
follow-up for 1.57±1.46 years. The mean CHADS2 score was 1.7, and categories
with higher CHADS2 score were associated with higher incidence of CIN and
MACE. In multivariate analysis, increase in each 1 point of CHADS2 score was in-
dependently associated with 37% increase in CIN (OR, 1.37; 95% CI, 1.00–1.87;
p=0.048), and 49% increase in MACE (HR, 1.49; 95% CI, 1.18–1.88, p=0.001).
Using CHADS2 score to predict CIN, the AUC was 0.605. The R2CHADS2 score
(AUC, 0.629) and MRS (AUC, 0.650) demonstrated somewhat better accuracy,
but did not achieve statistic significance in pairaise comparison. The discrimina-
tory performance of CHAHS2 score was non-inferior to either R2CHADS2 score
(p=0.226) or MRS (p=0.075) in this stable CAD cohort.

Figure 1. A. The incidence of CIN; B. The ROC curves

Conclusion: CHADS2 score could be a simple predictor for CIN in patient with
stable CAD with elective PCI.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/36/suppl_1/1/434473 by guest on 10 April 2024



Understanding the risks and optimising outcomes after PCI II 133
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Urinary liver-type fatty acid-binding protein predict contrast-induced
nephropathy and persistent renal damage after percutaneous coronary
intervention

S. Fukuzawa, S. Okino, J. Maekawa, S. Ichikawa, N. Kuroiwa, K. Yamanaka,
T. Igarashi, M. Inagaki. Funabashi Municipal Medical Center, Funabashi, Japan

Background: Contrast-induced nephropathy (CIN) has been generally consid-
ered to be transient and associated with unfavorable clinical outcomes. The tem-
poral evolution of renal function in patients with acute kidney injury after contrast
medium is not well known. Urinary liver-type fatty acid-binding protein (L-FABP) is
a proximal tubular injury candidate biomarker for early detection of acute kidney
injury, with variable performance characteristics depending on clinical settings.
Objectives: The aim of this study was to investigate the predictive effects of L-
FABP in CIN with persistent renal dysfunction in patients undergoing percuta-
neous coronary intervention (PCI).
Methods: 1286 patients underwent coronary angiography at our institution; 289
of 1286 had an estimated glomerular filtration rate (eGFR) of <60 mL/min and
were enrolled. CIN was defined as an absolute increase ≥0.5 mg/dL over base-
line serum creatinine within 3 days after the administration of contrast medium.
In patients who developed CIN, persistent renal dysfunction was defined as a
relative decrease of eGFR ≥25% over baseline at 3 months. Urinary L-FABP
measured at baseline and 24hr after procedure.
Results: The overall incidence of CIN was 12.1% (n=35), and persistent renal
dysfunction occurred in 28.6% (n=10) of CIN patients. There were no differences
in general coronary risk factors, baseline eGFR, contrast media/kg volume, per-
centage change of creatinine level and cardiac function between transient and
persistent renal dysfunction. Patients with transient renal dysfunction showed a
lower urinary L-FABP level at baseline and 24hr after procedure compared with
those with persistent renal dysfunction (1.43 vs. 3.41 ng/g.Cr, median at baseline,
p<0.01: 6.12 vs. 16.7 ng/g.Cre, median at 24hr after procedure, p<0.01). At Cox
regression analysis, the increase rate of L-FABP between baseline and 24hrs af-
ter procedure were found to be the most forced significant risk factor for persistent
renal dysfunction.
Conclusions: We concluded that the measurement of urinary L-FABP may aid
in the CIN for patients undergoing PCI. It may also be a useful biomarker for
predicting the occurrence of the persistent renal damage.

P802 | BEDSIDE
Transradial intervention versus transfemoral intervention
accompanied with vascular closure device in acute myocardial
infarction

H.-J. Hwang, C.-B. Park, D.-H. Kim, J.-M. Cho, H.-Y. Park, E.-S. Jin, I.S. Sohn,
C.-J. Kim. Kyunghee University East-West Neo Medical Center, Cardiology,
Seoul, Korea, Republic of

Background: Transradial intervention (TRI) and transfemoral intervention (TFI)
with vascular closure device (VCD) can reduce access site bleeding complica-
tions. However, studies that directly compare their safety and efficacy in acute
myocardial infarction have been rarely performed.
Objectives: To determine the impact of TFI with VCD compared to TRI in acute
myocardial infarction.
Methods: A total of 257 patients who were diagnosed as acute myocardial infarc-
tion with coronary interventions from February 2011 to July 2013 were analyzed.
Demographics, procedural characteristics, and clinical outcomes including major
and minor bleeding complications were analyzed and compared between TFI with
VCD and TRI.
Results: Of the 257 patients, 116 underwent TFI with VCD whereas 143 un-
derwent TRI. In baseline characteristics, hypercholesterolemia was significantly
lower and cardiogenic shock was significantly higher in the TFI with VCD group
compared to TRI group. In clinical and bleeding outcomes, the incidence of ma-
jor and minor bleeding complications was significantly higher in the TFI with VCD
group (TFI with VCD vs. TRI, 14.6% vs. 2.0%, p<0.001). However, major adverse
cardiac events (MACEs) at 30 days did not show any difference between the two
groups (TFI with VCD vs. TRI, 12.0% vs. 7.6%, p=0.291). (Table)

Clinical and hemorrhagic outcomes

TFI with VCD TRI P value

Hemorrhagic complications,% 17 (14.6%) 4 (2.0%) 0.001
30-day MACEs,% 14 (12.0%) 11 (7.6%) 0.291
Cardiac death 8 (6.8%) 5 (3.4%) 0.213
Non-cardiac death 6 (5.1%) 3 (2.0%) 0.179
Non-fatal MI 0 0
Stroke 0 1 (0.7%) 0.667
Target vessel revasculaization 0 2 (1.3%) 0.667

Abbreviations: TFI, transfemoral intervention; VCD, vascular closure device; TRI, transradial in-
tervention; MACE, major adverse cardiac events; MI, myocardial infarction.

Conclusions: Our results suggest that TFI accompanied with VCD has similar
clinical outcome but still is associated with a substantial increase in major and
minor bleeding complications compared to TRI. Further study is necessary to
evaluate the incidence of major bleeding and vascular complications between
TFI with VCD and TRI.

P803 | BEDSIDE
Influence of the ratio between radial artery inner diameter and the
introducer sheath outer diameter on endothelial function in humans
after transradial coronary procedures

S. Rathore1, E. Dawson2, T. Cable2, J. Wright3, J. Morris3, D. Green2. 1Frimley
Park Hospital NHS Foundation Trust, Camberley, Surrey, UK, United Kingdom;
2Liverpool John Moores University, Research Institute for Sport and Exercise
Sciences (RISES), Liverpool, United Kingdom; 3Liverpool Heart and Chest
Hospital, Liverpool, United Kingdom

Background: Transradial catheterization could potentially result in endothelial in-
jury and is due to the friction between the introducer sheath and the endothelial
lining of the radial artery. Transradial procedures have shown to disrupt endothe-
lial function.
Purpose: The aim of this study was to assess the influence of radial artery diam-
eter to introducer sheath ratio (<1.0 vs. >1.0) during transradial procedures on
NO-mediated endothelial-dependent and –independent vasodilator function.
Methods: Thirty-five subjects undergoing transradial catheterization using 6f
sheath (Outer diameter 2.6 mm) were recruited and assessed before and the
day after catheterization. A subgroup was also assessed 3 to 4 month after
catheterization. The subjects were compared between artery to sheath ratio of
<1.0 (n=12) and >1.0 (n=23). Baseline radial artery diameter, Radial artery flow-
mediated dilatation and endothelium- and NO-dependent arterial dilatation were
assessed within the region of sheath placement. Glyceryl trinitrate endothelium-
independent NO-mediated function was also assessed. The noncatheterized arm
provided an internal control.
Results: Flow-mediated dilatation in the catheterized arm decreased from
10.6±3.6% to 4.5±3.5% and 8.4±2.8% to 5.5±3.5% in the artery to sheath ratio
of <1.0 and artery to sheath ratio of >1.0 groups, respectively (P<0.01). These
values returned to baseline levels 3 months later (ratio of <1.0, 8.4±4.0%; ratio
of >1.0, 8.9±3.7%; P =ns) versus pre-procedure. Glyceryl trinitrate decreased
from 20.3±6.7% to 8.3±5.1% in the group with artery to sheath ratio of <1.0
and from 11.1±3.4% to 8.5±4.0% in the group with artery to sheath ratio of
>1.0 (P<0.001). There was significantly higher magnitude of decrease in
flow-mediated dilatation and glyceryl trinitrate mediated dilatation in the subjects
with radial artery to sheath ratio of <1.0. No changes in function occurred in the
noncatheterized arm. Radial artery spasm (RAS) was reported higher in subjects
with artery to sheath ratio of <1.0 (33.3% vs. 21.0%). Wrist circumference and
height were independent predictors of smaller radial artery diameter.
Conclusions: Radial artery to introducer sheath ratio of <1.0 results in signif-
icantly higher magnitude of decrease in vasodilatory function, higher RAS and
injury to the radial artery following transradial coronary procedures. Radial artery
diameter should be taken into account before deciding the size of the introducer
sheath to reduce vascular complications during transradial procedures.

P804 | BEDSIDE
Number of severe bleeding complications according to classification
used: is unified classification of bleeding complications really
necessary?

M. Doktorova1, P. Vasko2, S. Jirous3, D. Vindis4, R. Rokyta3, L. Posch5,
Z. Motovska1. 1Charles University of Prague, Third Faculty of Medicine and
Hospital Kralovske Vinohrady, Prague, Czech Republic; 2University Hospital
Ostrava, Ostrava, Czech Republic; 3University Hospital Pilsen, Pilsen, Czech
Republic; 4Palacky University, Faculty of Medicine and Dentistry, Olomouc,
Czech Republic; 5Charles University of Prague, Prague, Czech Republic

Aim: To compare the number of severe periprocedural bleeding complications
from the total number of bleeding complications associated to diagnostic selective
coronary angiography or PCI when using different classifications (TIMI, GUSTO,
PLATO, BARC) and to relate these classifications to real hemodynamic status of
evaluated patients.
Methods: We analysed data from 106 patients who underwent invasive proce-
dure for ischemic heart disease (selective coronary angiography/PCI) and suf-
fered from any type of bleeding complication.
Results: The number of bleeding according to impacts on hemodynamic status
and consequent treatment shows that 54.7% of all bleedings did not need any
specific therapy. Bleeding leading to death, haemorrhagic shock, hemodynamic
instability, administration of blood transfusion, surgical procedure and local treat-
ment occurred in 6.6%, 1.9%, 5.7%, 14.2%, 2.8% and 14.2%, respectively. The
results comparing bleeding classifications demonstrate that the rate of severe
bleeding complications may increase up to four times when different classifica-
tions are used on the same group of patients (TIMI 9.4%, GUSTO 15.1%, PLATO
39.2% and BARC 35.9%). The power of association between severe bleeding
determined by these classifications and real hemodynamic compromise using
Kendall’s tau-c correlation is −0.4106, −0.5355, −0.5513 and −0.7552 for TIMI,
GUSTO, PLATO and BARC, respectively.
Conclusion: The data show significant dependence of percentage of severe
periprocedural bleeding complications on selected classification. The strongest
association between severe bleeding and real hemodynamic status was found for
BARC classification as this classification seems to be promising for future general
use.
Acknowledgement/Funding: Research Project UNCE204010 and Research
Project PRVOUK P35
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P805 | BEDSIDE
In-hospital death analysis of acute myocardial infarction after primary
percutaneous coronary intervention in Beijing from 2010-2013

L. Song, Y.J. Yang on behalf of Beijing Cardiovascular Intervention Quality
Control and Improvement Center. Fu Wai Hospital, Beijing, China, People’s
Republic of

Background: To describe the current status of AMI in the real world, facilitate
individualized preventive approach for in-hospital death, and develop a successful
quality control and improvement solution for primary PCI in China.
Methods: Data were obtained from Beijing Percutaneous Coronary Intervention
Registry study (BJPCI Registry, NCT01417325). Each dead case was reviewed
by a group of specialists quarterly.
Results: The study included 19905 emergency PCI patients from 52 hospitals
in Beijing from 2010–2013. Total in-hospital mortality was 2.30% (458). 56 dead
cases were excluded because of misdiagnose or attack to presenting time >72h.
Of all causes of death, the disease itself (178, 69.2%) were the primary factors, in-
cluding cardiogenic shock (146, 36.3%), mechanical complications (113, 28.1%),
and others (19, 4.7%); Followed by the procedure factors (81, 20.1%), including
early stent thrombosis (36, 9.0%), coronary no reflow (30,7.5%), acute throm-
bosis or embolism (6, 1.5%); The third was the comorbidity factors (29, 7.2%),
including septic shock (11, 2.7%), cerebral infarction (10, 2.5%), pulmonary em-
bolism (5,1.2%) and multiple organ failure (3, 0.7%); Drug factors (14, 3.5%), in-
cluding intracranial hemorrhage (8, 2.0%), massive gastrointestinal hemorrhage
(5, 1.2%) and anaphylactic shock due to contrast medium (1, 0.2%). 47.3% (190)
of the dead cases had some sort of medical defects, including indication (4,
1.0%), rescue measures (60, 14.9%), strategy selection (107, 26.6%) or proce-
dure issue (19, 4.7%).

Trends of primary PCI mortality

Conclusion: Mortality of acute myocardial infarction remains high, which have
a variety of causes, by order of disease factors, procedure factors, comorbidity
factors and drug factors. The three leading causes of death were cardiogenic
shock, mechanical complications and early stent thrombosis.

P806 | BEDSIDE
Clinical outcomes of percutaneous coronary intervention at centers
with or without on-site surgical back-up: an updated meta-analysis of
23 studies

D. Hwang, J.M. Lee, J. Park, K.J. Kim, B.K. Koo, H.S. Kim. Seoul National
University Hospital, Cardiovascular Center, Seoul, Korea, Republic of

Objective: Emergency coronary artery bypass graft surgery (CABG) for unsuc-
cessful percutaneous coronary intervention (PCI) has become a rare event. We
performed an updated meta-analysis to compare the rates of all-cause mortal-
ity and emergency CABG after primary and non-primary PCI at centers with or
without on-site surgery.
Design: Systematic reviews and meta-analysis using random-effects model. The
primary outcome was all-cause mortality after PCI. Secondary outcomes were
rates of emergency CABG and various complications during or after PCI. Odds
ratios (OR) with 95% confidence intervals (CI) between with and without on-site
surgical back-up were compared.
Data sources: PubMed, EMBASE, BioMed Central, Cochrane Central Register
of Controlled Trials, ClinicalTrials.gov, conference proceedings through January
2015.
Eligibility Criteria for Selecting Studies: Randomized controlled trials (RCT) or
prospective observational studies with adjustment of baseline differences were
identified. Risks of bias assessment were performed with Cochrane checklist for
the 4 RCT and the New-Cattle Ottawa scoring system for 19 prospective obser-
vational studies.
Results: The 23 high-quality studies which compared clinical outcomes and com-
plication rates of 1,101,123 patients after PCI at centers with or without on-site
surgery were included. For primary PCI for ST-segment elevation myocardial in-
farction (133,574 patients), there were no increases in the rate of all-cause mor-
tality (no on-site surgery vs. on-site surgery: 4.8% vs. 7.2%, OR 0.99, 95% CI
0.91–1.06, p=0.702, I2=0.0%) or emergency CABG (1.5% vs. 2.4%, OR 0.74,
95% CI 0.54–1.02, p=0.067, I2=49.4%) at centers without on-site surgery. For
non-primary PCI (967,549 patients), the rate of all-cause mortality (1.6% vs.

2.1%, OR 1.13, 95% CI 0.87–1.47, p=0.369, I2=81.0%) and emergency CABG
(0.5% vs. 0.8%, OR 1.15, 95% CI 0.63–2.08, p=0.652, I2=80.1%) were not signif-
icantly different. Cumulative meta-analysis for non-primary PCI showed temporal
decrease of the difference in all-cause mortality since 2007. The rate of complica-
tions of PCI (cardiogenic shock, stroke, aortic dissection, tamponade, recurrent
infarction) also did not show any differences between centers with and without
on-site surgery.
Conclusions: The clinical outcomes and complication rates of PCI at centers
without on-site surgery did not differ from those with on-site surgery, regardless
of primary or non-primary PCI. The temporal trends of improving outcomes in
non-primary PCI at centers without on-site surgery were observed.

P807 | BEDSIDE
Prevalence and impact of chronic kidney disease in women
undergoing percutaneous coronary intervention with drug-eluting
stents: a patient-Level pooled analysis of randomized controlled trials

U. Baber1, G. Giustino1, M. Aquino1, S. Sartori1, G.G. Stefanini2, G.W. Mikhail3,
S. Windecker4, D. Kandzari5, M.B. Leon6, R. Mehran1 on behalf of WIN-DES
Investigators. 1Mount Sinai Medical Center, New York, United States of America;
2Istituto Clinico Humanitas, Milan, Italy; 3Imperial College Healthcare NHS
Trust, London, United Kingdom; 4Bern University Hospital, Bern, Switzerland;
5Piedmont Heart Institute, Atlanta, United States of America; 6Columbia
University Medical Center, New York, United States of America

Background: The prevalence and impact of chronic kidney disease (CKD) in
women undergoing percutaneous coronary intervention (PCI) with drug-eluting
stent (DES) is unclear.
Objectives: To evaluate the prevalence and impact of CKD on long-term clinical
outcomes in women undergoing PCI with DES.
Methods: We pooled patient-level data for women enrolled in 26 randomized tri-
als (n=11,557). The study population was categorized according creatinine clear-
ance (CrCl) as: CrCl <45; CrCl 45–59 and CrCl ≥60 ml/min. The primary end-
point was the 3-year rates of major adverse cardiovascular events (MACE; de-
fined as the composite of death, myocardial infarction [MI], definite or probable
stent thrombosis [ST] or target lesion revascularization [TLR]) among groups.
Results: Out of 4,217 women included in the pooled database for whom serum
creatinine was available, 603 (14%) had a CrCl <45, 811 (19%) had a CrCl 45 - 59
and 2803 (66%) had a CrCl ≥60 ml/min. Women with CrCl <45 ml/min were older
with lower body mass index and higher prevalence of cardiac and non-cardiac
comorbidities. Moreover women with CrCl <45 ml/min had higher prevalence of
multivessel coronary artery disease and moderate or severe coronary calcifica-
tions. A significant stepwise gradient in risk for MACE and its single components
was observed with worsening renal function (Figure). Following multivariable ad-
justment CrCl <45 was independently associated with higher risk of MACE (HR:
1.56; 95% CI: 1.23–1.98) and all-cause mortality (HR: 2.67; 95% CI: 1.85–3.85)
with no significant impact on TLR (HR: 0.95; 95% CI: 0.62–1.45).

Conclusion: CKD is a common comorbidity among women undergoing PCI with
DES and yields a strong and independent impact on risk for MACE that is durable
over 3 years.
Acknowledgement/Funding: Women in Innovation Initiative of the Society of
Cardiovascular Angiography and Interventions.

P808 | BEDSIDE
The lower the left ventricular ejection fraction, the more benefit from
successful chronic total occlusion intervention

S.W. Rha, B.G. Choi, S.Y. Choi, J.K. Byun, C.U. Choi, E.J. Kim, C.G. Park,
H.S. Seo, D.J. Oh. Korea University Guro Hospital, Seoul, Korea, Republic of

Background: It is known that the depressed left ventricular function can be im-
proved after successful percutaneous coronary intervention (PCI) in patients with
chronic total occlusion (CTO) lesion. The present study sought to assess the
benefit of successful PCI in CTO patients according to different baseline left ven-
tricular ejection fraction (LVEF).
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Methods: A total of 137 consecutive CTO patients underwent successful PCI
were enrolled and followed up to 18 months. LVEF was assessed before the pro-
cedure and at the follow-up. Univariate and multivariate linear regression analysis
was performed to investigate the impact of successful CTO intervention on LV
function recovery according to patient’s baseline LVEF (low EF vs. preserved EF).
Results: The patients with low LVEF (LVEF <40%) had higher prevalence of pre-
vious myocardial infarction and lower BNP. At baseline, the mean LVEF of whole
CTO patients was 47.53±11.96%, out of them, the proportion of patients with low
LVEF was in 29.9%. After follow-up of 18 months, LVEF increased by 3.02±8.20%
in all patients. The absolute increment in low LVEF patients was significantly
higher than that of patients with preserved LVEF (7.71±11.07% vs 1.02±5.59%,
p=0.001). There were more patients with low LVEF than patients with preserved
LVEF (70.7% vs 38.5%, p=0.001) got benefit from the successful CTO PCI. By
univariate linear logistic regression, the baseline LVEF was reversely associated
with absolute change of LVEF (B=−0.269, 95% CI −0.297 to −0.072, p=0.001).
After adjusted by gender, age, myocardial infarction, prior myocardial infarction,
hypertension, and diabetes mellitus, the baseline LVEF was still reversely related
with the benefit from procedure (B=−0.295 95% CI −0.326 to −0.079, p=0.002).
Conclusions: The benefit of LVEF in CTO patients was reversely associated with
the baseline LVEF, suggesting the CTO patients with lower LVEF got benefit more
from successful CTO PCI as compared with CTO patients with preserved LVEF.

P809 | BEDSIDE
Impact of immature platelet fraction on antiplatelet response to
various thienopyridine loading regimes in patients undergoing elective
percutaneous coronary intervention

C. Stratz, D. Trenk, T. Nuhrenberg, M. Amann, C. Valina, N. Loeffelhardt,
M. Gick, H.J. Buettner, F.J. Neumann, W. Hochholzer. University Heart Center
Freiburg-Bad Krozingen, Cardiology and Angiology II, Bad Krozingen, Germany

The present analysis investigated whether the proportion of immature platelets
fraction (IPF) impacts on platelet reactivity after different loading dose rgimens of
clopidogrel/prasugrel.
Methods: Patients undergoing elective percutaneous coronary intervention (PCI)
were treated with either a loading dose of clopidogrel (600mg) or prasugrel (30mg
or 60mg). ADP-induced platelet reactivity was assessed using multiple electrode
aggregometry (MEA) on day 1 following coronary intervention. The IPF were
determined with an Sysmex XE before administration of P2Y12 inhibitor and
grouped into tertiles.
Results: 136 patients were enrolled (mean age: 69 [interquartile range:58–74]
years; BMI: 27.5 [25.3–30.1];women:21.2%; diabetes: 23.5%). Patients were
equally allocated to treatment groups (clopidogrel 600mg: n=45;prasugrel 30 mg
n=45;prasugrel 60mg n=46). Overall, ADP-induced reactivity was significantly
higher in patients with IPF proportions in both upper tertiles (IPF: 2.8 - 4,6% and
>4.7%) compared with the lower tertile (<2.7% IPF;p<0.03). We also analyzed
the association between IPF and ADP-induced platelet reactivity with regard to
the thienopyridine loading dose regimen. While a significant higher platelet reac-
tivity in both upper tertiles was observed after prasugrel 60 mg (p<0.002, Figure),
a trend lacking formal statistical significance was observed after clopidogrel 600
mg and prasugrel 30 mg.

Conclusion: Low proportions of immature platelets are associated with a
stronger antiplatelet response to loading doses of thienopyridines in stable pa-
tients undergoing elective PCI. IPF might be a novel risk marker of high on-
treatment platelet reactivity in patients on clopidogrel or prasugrel which can be
determined by routine laboratory measurements before start of antiplatelet treat-
ment.

P810 | BEDSIDE
Mid-term cardiovascular outcomes of rosuvastatin pretreatment in
patients with acute coronary syndrome undergoing percutaneous
coronary intervention: a meta-analysis of randomised controlled trials

R. Sakurai. University of Tokyo, Tokyo, Japan

Background: The cardiovascular effects of rosuvastatin pretreatment in patients
with acute coronary syndrome (ACS) undergoing percutaneous coronary inter-
vention (PCI) have not been well characterised during mid-term follow up.
Methods: A meta-analysis was conducted on randomised controlled trials (RCT)
comparing with or without rosuvastatin treatment before PCI in ACS patients.
The clinical endpoints of interest were the incidences of death, myocardial infarc-

tion, and target vessel or lesion revascularisation at between 1 and 12 months
after PCI, and the incidence of periprocedural myocardial infarction (PMI). The
Databases searched for RCT included PubMed, the Cochrane Library, and Web
of Science.
Results: Seven RCT were included in this meta-analysis. While the incidence of
death was similar between the groups, a significant reduction in target vessel or
lesion revascularisation was observed in rosuvastatin pretreatment group (odds
ratio (OR): 0.48, 95% confidence interval (CI): 0.27–0.84, p=0.01, Figure). Fur-
thermore, rosuvastatin pretreatment also decreased myocardial infarction (OR:
0.28, 95% CI: 0.10–0.80, p=0.02) as well as PMI (OR: 0.44, 95% CI: 0.29–0.69,
p<0.01), respectively.

Conclusions: In this meta-analysis, rosuvastatin pretreatment was associated
with a significant reduction in target vessel or lesion revascularisation, myocardial
infarction, and PMI, indicating its favourable effects on not only in-hospital but also
mid-term cardiovascular outcomes in ACS patients undergoing PCI.

P811 | BEDSIDE
Clinical outcomes of percutaneous coronary intervention (PCI) for
acute coronary syndrome (ACS) between hospitals with and without
onsite cardiac surgery backup

T. Akasaka, S. Hokimoto, N. Tabata, K. Sakamoto, K. Tsujita, E. Yamamoto,
T. Tanaka, S. Kojima, K. Kaikita, H. Ogawa on behalf of Kumamoto Intervention
Conference Study (KICS) Investigators.. Kumamoto University, cardiovascular
medicine, Kumamoto, Japan

Background: Based on 2011 ACCF/AHA/SCAI PCI guideline, it is recommended
that PCI should be performed at hospital with onsite cardiac surgery. But, recent
data suggests that there is no significant difference in clinical outcomes follow-
ing primary or elective PCI between hospitals with and without onsite cardiac
surgery. The proportion of PCI centers without onsite cardiac surgery comprises
approximately more than half of all PCI centers in Japan.
Purpose: We examined the impact of with or without onsite cardiac surgery on
clinical outcomes following PCI to ACS.
Methods: From Aug 2008 to March 2011, subjects (n=2288) were enrolled from
our Intervention Conference Study, which is a multicenter registry, and enrolling
consecutive patients undergoing PCI in 15 centers in Japan. Patients were as-
signed to two groups treated in hospitals with (n=1954) or without (n=334) onsite
cardiac surgery. Clinical events were followed up for 12 months. Primary endpoint
was in-hospital death, cardiovascular death, myocardial infarction, and stroke.
And we monitored other events those were non-cardiovascular deaths, bleeding
complications, revascularizations, and emergent CABG.
Results: There was no overall significant difference in primary endpoint between
hospitals with and without onsite cardiac surgery (7.6%vs8.0%; P=0.737). There
was also no significant difference when events in primary endpoint were con-
sidered separately. In other events, revascularization was more frequently seen
in hospitals with onsite surgery alone (20.0%vs13.0%; P<0.001). Kaplan-Meier
analysis for primary endpoint showed that there was no significant difference be-
tween two groups (Log Rank P=0.943). By cox proportional hazards model analy-
sis for primary endpoint, without onsite cardiac surgery was not a predictive factor
for primary endpoint (HR 0.969, 95% CI 0.704–1.333; P=0.845). We performed
propensity score matching analysis to correct for the disparate patient numbers
between two groups, and there was also no significant difference for primary end-
point (8.6% vs 7.5%; P=0.547).
Conclusions: There is no significant difference in clinical outcomes following PCI
for ACS between hospitals with and without onsite cardiac surgery backup in
Japan.

P812 | BEDSIDE
Impact of a successful non-infarct related chronic total occlusion
revascularization on clinical outcomes in patients with acute
myocardial infarction; from the Korean CTO (K-CTO) registry

J.Y. Park1, S.W. Rha2, B.G. Choi2, J.W. Choi1, S.K. Ryu1, S.Y. Choi2, J.B. Kim2,
C.U. Choi2, H.S. Seo2, D.J. Oh2 on behalf of The K-CTO investigators. 1EulJi
General Hospital, Eulji University, Seoul, Korea, Republic of; 2Korea University
Guro Hospital, Seoul, Korea, Republic of

Background: Coronary chronic total occlusion (CTO) in patients with acute my-
ocardial infarction (AMI) is known to be associated with poor outcomes. There are
limited data whether there are definite benefit from successful CTO intervention
in AMI patients (pts). The aim of this study is to investigate the impact of a suc-
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cessful PCI in non-infarct related CTO lesion of AMI pts on clinical outcomes in
Asian Population.
Methods: Korean CTO (K-CTO) registry database has been established from
26 major PCI centers. Data was collected by retrospectively with online based
registry format since May 2007. Among 3,271 patients who underwent CTO-PCI
from May 2003 to September 2012, a total of 422 pts underwent primary PCI
due to AMI (5%) and a staged CTO-PCI was performed due to non-infarct related
CTO lesions. In this study, we compared the clinical outcomes between the pts
with successful CTO-PCI (n=321) and the patients with failed CTO-PCI (n=101).
Results: To adjust the baseline confounders, a propensity score matched (PSM)
analysis was performed using the logistic regression model (C-statics: 0.731).
After PSM, a total of 170 pts were enrolled. The incidence of total death and Non
ST elevation myocardial infarction (4.7% vs. 0.0%, p-value 0.043) at 1 year was
higher in the failed CTO-PCI group. Kaplan-Meier curve for the cumulative total
death up to 1 year showed lower mortality with the time in the successful CTO-
PCI group (figure). Multivariate regression showed that successful CTO-PCI was
an independent predictor of 1-year survival from cardiac origin (hazard ratio 0.21,
95% confidence interval 0.045 to 0.98, p-value=0.048).

Conclusion: In this study, a staged successful CTO-PCI in pts with AMI after
primary PCI is associated with improved 1-year survival in a series of Asian pop-
ulation.

P813 | BEDSIDE
Outcomes of percutaneous coronary intervention performed in off-site
versus on-site surgical centres in the United Kingdom

S.G. Anderson1, C.A. Emdin2, P.F. Ludman3, M. Woodward2, K. Rahimi2,
S. Garg4. 1University of Manchester, Institute of Cardiovascular Sciences,
Manchester, United Kingdom; 2University of Oxford, The George Institute for
Global Health, Oxford, United Kingdom; 3University Hospital Birmingham,
Birmingham, United Kingdom; 4Royal Blackburn Hospital, Blackburn, United
Kingdom

Background: Percutaneous coronary intervention (PCI) is increasingly being
performed in centres with off-site surgical support. Strong guideline endorsement
of this practice has been lacking, in part because outcome data are limited to
modest size populations with short term follow up.
Objectives: To compare the outcomes of PCI performed in centres with and with-
out surgical support in the UK between 2006 and 2012.
Methods: We performed a retrospective analysis of centrally-tracked outcomes
from index PCI procedures entered in the British Cardiovascular Intervention So-
ciety database between 2006 and 2012, stratified according to whether proce-
dures were performed in centres with on- or off-site surgical support. The primary
endpoint was 30-day all-cause mortality, with secondary endpoints mortality at
1 and 5-years. Shared frailty multivariable Cox regressions were used to model
heterogeneity in survival and to estimate the risk-adjusted association between
on-site versus off-site PCI centre status and primary outcomes.
Results: Outcomes at a median of 3.4 years follow-up were available for 384,013
patients of whom 31% (n=119,096) were treated in off-site surgical centres. In an
unadjusted analysis crude mortality rates were lower in patients treated in centres
with off-site versus on-site surgical cover (2.0% versus 2.2%, p<0.001). Follow-
ing multivariable adjustment there were no between-group differences in survival
amongst the naïve and imputed populations at 30-days (naïve population haz-
ard ratio [HR] 0.87, 95% confidence interval [CI] 0.71–1.06, p=0.16 and imputed
population HR 0.99, 95% CI 0.89–1.09, p=0.82); 1 year (HR 0.92, 95% CI 0.79–
1.07, p=0.26 and HR 0.99, 95% CI 0.92–1.06, p=0.78); or 5 years (HR 0.92, 95%
CI 0.84–1.01, p=0.10 and HR 0.97, 95% CI 0.92–1.03, p=0.29). Results were
consistent irrespective of procedural indication. No differences in mortality were
seen in sensitivity analyses performed using a propensity-matched population of
74,001 patients.
Conclusions: PCI performed in centres without on-site surgical backup is not
associated with any mortality hazard.

P814 | BEDSIDE
Can we predict left ventricular dyssynchrony after anterior myocardial
infarction by assessment of circumflex artery motion during primary
PCI?

M. El Tahlawi, I. Mohammad, M. Aldaydamony, A. Shafie Ammar. Zagazig
University Hospitals, Cardiology, Zagazig, Egypt

Background: Depressed longitudinal left ventricular (LV) function correlates with
severity and prognosis of many cardiac diseases and longitudinal dyssynchrony.
During primary percutaneous intervention (PCI), assessing LV long-axis systolic
function has various diagnostic and prognostic implications.
Aim: To determine the value of circumflex artery motion (CAM) in predicting the
dyssynchrony in patients with anterior infarction (STEMI) treated with primary
PCI.
Methods: CAM was measured using coronary angiography after primary PCI in
all patients presented with STEMI. Echocardiography and tissue Doppler echo-
cardiography were done within 24 hours after primary PCI to detect ejection frac-
tion (EF). LV longitudinal dyssynchrony was measured as the maximum difference
between Q-S’ intervals from different sites of mitral annulus. Follow-up echocar-
diography was done 6 months later.
Results: Fifty patients underwent successful primary PCI. Strong correlation was
found between CAM and LVEF (r=0.845, p<0.001) after primary PCI. A CAM
cutoff value of 15.7 mm (sensitivity 83.3% and specificity 96.9%) accurately pre-
dicted LVEF≥50% at 6 months. Strong correlation was found between CAM and
LV longitudinal systolic dyssynchrony (r=−0.517, p=0.002).

Figure 1

Conclusion: CAM measured at the time of primary PCI can predict LV sys-
tolic function and dyssynchrony in STEMI patients. It negates the need for “in-
lab” echocardiography as well as ventriculography. Is allows rapid assessment
of LV function without prolonging the “door-to-balloon” time. It allows prediction
of dyssynchrony at 6 months which helps planning of therapeutic strategies at
time of reperfusion. Use of GP IIb/IIIa receptor inhibitors, thrombectomy and total
revascularization are justified in high-risk patients with lower CAM (<15.7 mm).

P815 | BEDSIDE
The risk factors for complication of hemostasis after transradial
coronary catheteriztion: The assessment of protocol of hemostasis
with TR band

T. Asano1, M. Mizuno1, M. Nakashima2, T. Hashimoto3, Y. Horiuchi4,
Y. Nishizaki5, O. Takahashi6. 1St. Luke’s International Hospital, Cardiology,
Tokyo, Japan; 2Itabashi Chuo General Hospital, Cardiology, Tokyo, Japan;
3Kitasato University School of Medicine, Cardiology, Kanagawa, Japan; 4Mitsui
Memorial Hospital, Cardiology, Tokyo, Japan; 5Juntendo University, Cardiology,
Tokyo, Japan; 6St. Luke’s International Hospital, Center of Clinical Epidemiology,
Tokyo, Japan

Background: In past few years, transradial coronary catheterization has been
increasingly becoming popular because of the various reasons. TR band is glob-
ally used radial compression device for hemostasis after transradial coronary
catheterization. However there is no established evidence of hemostasis with TR
band.
Purpose: We assessed the risk factors of complication about hemostasis of TR
band with the multicenter prospective observational study.
Methods and results: Seven hundred twenty nine patients (age 68.2±11.8, male
590, 523 diagnostic catheterizations and 206 interventional catheterizations) un-
dergoing transradial catheterization with in-patient from April 2013 to December
2014 were enrolled. The timing of deflation of air, the amount of deflated air, the
incidence of bleeding or hematoma and the presence of radial artery pulsation
were observed. The visual analog scales (VAS) were measured to evaluate their
radial pain during hemostasis. We analyzed the risk factors of complication and
high value of VAS with t-test and logistic regression analysis. The size of sheath
was distributed into 4Fr (30.1%), 5Fr (16.0%) and 6Fr (44.4%). The mean dura-
tion of hemostasis with TR band was 17.00±6.33 hours. There were 74 (10.1%)
complications associated with bleeding or hematoma. The risk factors of bleed-
ing or hematoma were female (Odds ratio 3.47, 1.719 to 6.962, p value 0.029),
the systolic blood pressure of 160mmHg or higher (Odds ratio 2.349, 0.722 to
7.642, p value 0.002), the dual antiplatelet therapy (DAPT) (Odds ratio 3.329,
1.653 to 4.621, p value 0.001)the heparin usage during procedure of 8000U or
higher (Odds ratio 1.681, 0.795 to 3.552, p value 0.041) and higher than 2ml per
1 hour of air deflation (Odds ratio 2.683, 1.272 to 12.016, p value 0.017). The size
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of sheath, frequency of deflation, mean VAS and baseline characteristics such as
comorbidity and medication were not related with complication significantly. The
VAS was similar between the protocol of deflating higher than 2ml per 1 hour and
lower than 2ml per 1 hour.
Conclusion: The deflation protocol of TR band might be applied carefully in case
with female, high blood pressure, DAPT and high dose of heparin. The VAS is not
related with the deflation protocol. The hemostasis time of TR band might have to
be longer in these high risk cases.

P816 | BEDSIDE
Impact of contrast-induced acute kidney injury and impaired left
ventricular function on 5-year mortality in STEMI patients undergoing
primary PCI

S. Zaharijev1, D. Milasinovic1, P. Zlatanovic1, Z. Mehmedbegovic1, A. Petakov1,
A. Novakovic1, V. Dedovic1, A. Janicijevic2, M. Tesic1, G. Stankovic1. 1Clinical
Center of Serbia, Clinic for Cardiology, Belgrade, Serbia; 2Clinical Hospital
Center Zemun, Belgrade, Serbia

Background: Impaired left ventricular (LV) function in patients with STEMI un-
dergoing primary PCI contributes both to contrast-induced acute kidney injury
(CI-AKI) and adverse long-term outcomes.
Purpose: The aim of this study was to assess the impact of CI-AKI on 5-year
mortality in primary PCI patients with impaired LV function.
Methods: We analyzed 1633 patients referred to primary PCI in a high-volume
center during the years 2009–2010. LV functional impairment was defined as
LVEF<40% during index hospitalization. CI-AKI was defined as rise in serum
creatinine by ≥25% or by ≥0.5 mg/dl from baseline, within 72h of intervention.
Results: The incidence of CI-AKI in the overall population was 17.3% (n=282)
and the mortality rate was 17.6% (n=288) at median follow-up of 4.7 years (IQR,
4.1–5.1). LVEF<40% was documented in 19.7% of patients (n=322). The rate of
CI-AKI was significantly higher in patients with EF<40%, as compared to patients
with LVEF≥40% (23.0% vs 15.9%,p=0.002). In patients with EF<40%, 5-year
mortality was increased in the presence of CI-AKI (54.1% vs 32.7%, log-rank test
p<0.001;Figure,left). In patients with LVEF≥40%, the rates of 5-year mortality
were similar between patients with and without CI-AKI (13.9% vs 12.5%, log-rank
p=0.6;Figure,right). Unadjusted Cox regression showed significant impact of the
interaction of CI-AKI and LVEF<40% on 5-year mortality (HR for interaction term
=1.81, 95% CI 1.04–3.14,p=0.035). When adjusted for baseline characteristics,
the interaction of CI-AKI with LVEF<40% showed only a tendency toward increas-
ing 5-year mortality (HR 1.53, 95% CI 0.87–2.68,p=0.14).

Kaplan-Meier cumulative mortality curves

Conclusion: Development of CI-AKI increases 5-year mortality in primary PCI
patients with impaired LV function and has no impact on outcome in patients
without LV functional impairment.

EARLY AND LATE OUTCOMES AFTER PCI II
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SCAD management, controversies; in the stent era

A. Al-Hussaini, D.A. Adlam, N.S. Samani, G.M.C. McCann on behalf of SCAD
UK, Europe Study. Cardiovascular Research Unit of Leicester, Cardiovascular
Research Unit, Leicester, United Kingdom

Spontaneous coronary artery dissection (SCAD) is an increasingly recognized
cause of MI in younger patients, commonly women, without conventional cardiac
risk factors.
Aim: We present a case series of SCAD to illustrate variation in management,
with particular reference to the potential benefit of use of Bio absorbable stents
as desired therapy where intervention is required.
Methods: We reviewed 34 cases from the SCAD-UK research registry, inves-
tigating Epidemiology, Management, Outcomes and Pathophysiology of SCAD.
Patients recruited across UK and Europe using research portal.
Results: The cohort follow up median time was 7.3 years. The mean age was
39 years, with 32 female and 2 male cases. 2 were postpartum of which one
included multi- vessel involvement. Coronary Angiography reveled the following

coronary distribution, LAD (27), LCX (4), RCA (3). 1 patient required revascular-
ization with CABG, 7 with BMS, 6 with DES, 2 with Bioasorbable stent and the
rest of cases were conservatively managed. Extreme exertion at SCAD onset
was noted more frequently in males. 56% had recurrent presentation with car-
diac symptoms, particularly chest pain and palpitations. 62% of the symptomatic
patients had repeated angiography, demonstrating patent stent and angiographi-
cally normal vessels. 90% of patients with recurrent symptoms had been treated
with either BMS or DES.There was 1 case of repeat SCAD which was conser-
vatively managed.Of those patients conservatively managed and those managed
with Bio absorbable stent, no further symptoms or intervention were noted at fol-
low up.Patient revascularised with CABG had repeat angiography due to symp-
toms that demonstrated patent LAD and occluded LIMA graft.
Conclusion: SCAD remains to be under diagnosed with a predilection for young
women in the absence of traditional cardiovascular risk factors. Revascularization
of SCAD patients remains to be controversial with no guidelines yet in place. How-
ever in this case series we have demonstrated significant proportion of patients
who undergo percutaneous intervention with bare metal or drug-eluting stents
continue to experience recurring symptoms and undergo further invasive investi-
gations. The natural history of SCAD includes spontaneous healing with complete
resolution suggesting the conservative approach as the best strategy. However in
the case where stenting is essential, the potential use of Bio absorbable stent
could be the future in revascularisation of SCAD. Certainly our patients with bio
absorbable stents recovered well without any significant symptoms up to date
Acknowledgement/Funding: British Heart Foundation funded research study

P818 | BEDSIDE
Outcome of patients with atrial fibrillation submitted to percutaneous
coronary intervention: influence of recommendations in new
guidelines

A. Sambola Ayala1, B. Miranda1, B. Garcia Del Blanco1, J. Limeres1,
M. Mutuberria1, F. Alfonso2, H. Bueno3, J.A. Barrabes1, A. Cequier4,
D. Garcia-Dorado1 on behalf of MUSICA STUDY. 1University Hospital Vall
d’Hebron, Barcelona, Spain; 2University Hospital La Princesa, Madrid, Spain;
3University Hospital Gregorio Maranon, Madrid, Spain; 4Bellvitge University
Hospital, Barcelona, Spain

Background: The impact of recommendations for atrial fibrillation (AF) manage-
ment in patients undergoing percutaneous coronary intervention (PCI) as defined
in guidelines has not been evaluated.
Purpose: To assess the impact of recommendations of new guidelines on out-
come in patients with AF subjected to PCI.
Methods: A total of 839 patients with AF undergoing PCI were prospectively
followed- up during 1 year. Patients were divided in two periods of study: patients
who were included from 2003 to 2009 (Group A) and those who were included
from 2010 to 2013 (Group B) after new guideline recommendations.
Results: Group A were 477 patients (24% women; 77±7 years) and Group B
were 362 patients (25% women; 72±10 years). In Group A 54.7% of patients had
a CHADS2 ≥2 and in Group B 78.8% had a CHA2DS2VASc≥2. A HAS-BLED
score≥3 was more frequent in Group B (66.5% vs 75.8%, p=0.0001). A radial ap-
proach was chosen more frequently in Group B (20.7% vs 82.6%, p<0.0001). In
patients with femoral access, a closure device was used more frequently in Group
B (18% vs 50%, p<0.0001). There were no differences in the use of drug eluting
stents between both groups (39.8% vs 35.3%, p=0.10). At discharge, 54.5% of
patients received triple therapy (TT), 38.3% dual antiplatelet (DAPT) and 7.3%
warfarin plus clopidogrel (p=0.82) in Group A whereas 43.6% patients received
TT, 50.7% DAPT and 5.7% warfarin plus clopidogrel (p=0.43) in Group B. Mortality
was more frequent in Group B (8.6% vs 17%, p<0.0001) and was mainly due to
cardiovascular cause (5.5% vs 11.4%, p=0.01). Stroke or systemic embolism was
more frequent in Group B (1.3% vs 5.8%, p=0.0001). However, bleeding events
were more frequent in Group A (16.4% vs 10.6%, p=0.01) but with a similar ma-
jor bleeding rate (6.3% vs 5.6%, p=0.38). There were not differences in stent
thrombosis (2.3% vs 1.6%, p=0.60) or in major cardiovascular events (MACE:
14.5% vs 18.3%, p=0.07) between both groups of patients. A multivariate anal-
ysis identified as predictors of mortality: age (OR: 1.06, p=0.001), renal failure
(OR 2.97, p=0.001), stroke or systemic embolism (OR 8.19, p<0.0001), bleeding
events (OR 2.27, p=0.01), Group B (OR 3.78, p=0.001) and no use of anticoag-
ulant treatment (OR 2.11, p=0.01). The use of DES, arterial access or the use of
closure device were not predictors.
Conclusions: New guidelines did not seem to have improved survival in this set-
ting of patients. No use of anticoagulant treatment was the only recommendation
analyzed with negative impact on mortality.
Acknowledgement/Funding: research grant from the Spanish Government
(Fondo de Investigación Sanitaria; References TRA-200; EC11-473
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Predictors and clinical outcomes successful percutaneous coronary
intervention in patients with chronic total occlusion

M.H. Kim1, C.D. Jin1, L.Z. Guo1, Y.R. Cho2, J.S. Park2, K.I. Park2, T.H. Park2,
K.S. Cha2, Y.D. Kim2. 1Department of Cardiology, Global Clinical Trial Center,
College of Medicine, Dong-A University, Busan, Korea, Republic of; 2Department
of Cardiology, College of Medicine, Dong-A University, Busan, Korea, Republic of

Objective: We sought to evaluate the influence of factors on successful percuta-
neous coronary intervention (PCI) to chronic total occlusion (CTO).
Background: Although successful PCI CTO was well associated with survival
advantage, limited data exists regarding the predictors of procedural success in
South Korea.
Methods: 442 consecutive patients with 473 target CTO lesions underwent PCI
between September 1999 and July 2014, divided into success (n=378) and fail-
ure groups (n=95). We used the J-CTO score to characterize lesion complexity.
And compared the prevalence of in-hospital and 1 year clinical follow-up MAC-
CEs between two groups. We also clarified predictors of successful CTO PCI in
multivariate analysis.
Results: Successful PCI rate was achieved in 378 patients (81.8%). The aver-
age J-CTO Score in failure groups was significantly higher (2.0, 1.7–2.2 vs. 1.5,
1.4–1.6, p=0.001), with more incidence of J-CTO Score ≥2 (difficult and very dif-
ficult) (65.3% vs. 48.2%, p=0.002) than that in success groups. In multivariate
analysis, we assessed the association of independent factors for successful PCI
to CTO. The negative predictors of procedural success were RCA CTO lesions
(OR: 0.60; 95% CI: 0.37–0.97; p=0.048) and J-CTO Score (each one point) (OR:
0.65; 95% CI: 0.53–0.80; p<0.001). During 1 year clinical follow-up, the preva-
lence of MACCEs were significantly lower in success groups than failure groups
(7.9%, vs. 22.8%, adjusted HR: 0.27; 95% CI: 0.15 to 0.47; p<0.001)

Successful vs. failed PCI CTO

Conclusions: The improvement on clinical benefit was achieved by successful
PCI CTO lesions. Also classification of CTO lesion could be helpful to provide
better PCI strategy in clinical practice.
Acknowledgement/Funding: The Ministry of Health & Welfare (No. HI14C1731)
and Science and Technology (No. 2012R1A1A1A2005932).
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Outcome of patients with acute myocardial infarction complicated by
cardiogenic shock or arrest who received extracorporeal membrane
oxygenation assisted primary percutaneous coronary intervention

S.W. Cho, J.K. Jang, S.S. Kim, S.H. Kang. Cheju Halla General Hospital,
Department of Cardiology, jeju, Korea, Republic of

Background: Patients who present with acute myocardial infarction (AMI) compli-
cated by propound cardiogenic shock or cardiac arrest have high mortality rates.
Little data exist on extracorporeal membrane oxygenation (ECMO) assisted pri-
mary percutaneous coronary intervention (PCI) in these patients.
Purpose: In-hospital and 30-day outcome of patients with AMI complicated by
propound cardiogenic shock or cardiac arrest who received ECMO assisted pri-
mary PCI and prognostic predictors were analyzed.
Methods: We analyzed 40 patients with AMI complicated by propound cardio-
genic shock or cardiac arrest who received ECMO assisted primary PCI between
January 2008 to September 2014. All patients were placed on percutaneous
arterio-venous ECMO as a rescue device in catheterization room. Data on in-
hospital and 30-day survival were collected.
Results: The mean age of the population (28 male and 12 female) was 63.8±13.4
years, all patients presented with propound cardiogenic shock or cardiac arrest
refractory to medical therapy due to AMI (28 STEMI and 12 Non-STEMI). PCI
was successfully completed in 38 patients (95%) while on ECMO and emer-
gency coronary artery bypass graft (CABG) in 2 patients (5%). Median duration

of ECMO support was 2 (1–3) days. Twentyfour patients (60%) died in hosptal.
Sixteen patients (40%) survived to hospital discharge with 100% (16/16 pts) sur-
vival at 30-day follow-up. Univariate analysis identified in-hospital duration as the
strongest predictor of 30-day survival (P<0.003) and age also related (P<0.03).
Multivariate analysis identified in-hospital duration (OR=1.30; 95% CI: 1.09–1.54;
p<0.003) and age (OR=0.89; 95% CI: 0.81–0.98; p=0.02) as the only indepen-
dent predictor for a determinant of 30-day survival, respectively.
Conclusions: AMI patients complicated by propound cardiogenic shock or car-
diac arrest are associated with high mortality. In our experience the ECMO as-
sisted primary PCI is an effective strategy and provides a reasonable chance of
survival in these patients. and both in-hospital duration and age might serve as
outcome predictors for risk stratification.

P821 | BEDSIDE
Temporal trends and in-hospital outcomes of primary percutaneous
coronary intervention in nonagenarians with ST-segment elevation
myocardial infarction

M.H. Jeong, J.Y. Kim, Y. Ahn, M.C. Cho, C.J. Kim, Y.J. Kim. Chonnam National
University Hospital, Gwangju, Korea, Republic of

Background and aims: Data regarding the outcomes of primary percuta-
neous coronary intervention (PCI) for ST-segment elevation myocardial infarction
(STEMI) in nonagenarians are very limited. The aim of the present study was to
evaluate the temporal trends and in-hospital outcomes of primary PCI in nonage-
narian STEMI patients.
Methods: We retrospectively reviewed data from the Korea Acute Myocardial
Infarction Registry (KAMIR: from November 2005 to January 2008) and from the
Korea Working Group on Myocardial Infarction (KorMI: from February 2008 to
May 2010).
Results: During this period, the proportion of nonagenarians among STEMI pa-
tients has increased more than twice (0.59% in KAMIR vs. 1.35% in KorMI),
and their rate of use of the primary PCI has increased (from 62.5% in KAMIR
to 81.0% in KorMI). We identified 84 eligible study patients and the overall in-
hospital mortality rate was 21.4% (25.0% in KAMIR vs. 20.3% in KorMI, p=0.919).
The multivariate analysis identified 2 independent predictors of in-hospital mor-
tality, namely final TIMI <3 (odds ratio 13.7, 95% confidence interval 3.2 to 59.0,
p<0.001) and cardiogenic shock during hospitalization (odds ratio 6.7, 95% con-
fidence interval 1.5 to 30.3, p=0.013).
Conclusions: The number of nonagenarian STEMI patients who underwent pri-
mary PCI has increased. Although final TIMI <3 and cardiogenic shock are inde-
pendent predictors of in-hospital mortality, primary PCI can be performed with a
high success rate and an acceptable in-hospital mortality rate.

P822 | BEDSIDE
Outcome for patients with ST-segment elevation myocardial infarction
and spontaneous ST-segment resolution before intervention

J. Loenborg1, H. Kelbaek1, L. Holmvang1, S. Helqvist1, N. Vejlstrup1,
E. Joergensen1, K. Saunamaki1, J.F. Lassen1, C.J. Terkelsen2, T. Engstroem1.
1Rigshospitalet - Copenhagen University Hospital, Heart Centre, Cardiac
Catheterization Laboratory, Copenhagen, Denmark; 2Aarhus University Hospital,
Skejby, Department of Cardiology, Aarhus, Denmark

Background: The recommended therapy for patients presenting with ST-
segment elevation myocardial infarction (STEMI) is timely transfer for primary
percutaneous coronary intervention (PCI). However, some patients may have nor-
malized the ST-segment elevations prior to intervention, which may represent a
low-risk population. The patient characteristics, infarct size, myocardial salvage
and clinical outcome of these patients are unknown.
Purpose: To evaluate the clinical importance of complete ST-segment resolution
prior to intervention in patients treated with primary PCI.
Methods: Continuous ST monitoring from arrival until 90 minutes after revascu-
larization was performed in 933 STEMI patients treated with primary PCI. Com-
plete ST-segment resolution was defined as no residual significant ST-segment
elevations in the ECG prior to intervention. Patients without confirmed myocardial
infarction by cardiac biomarkers were excluded. The patients were followed for
5.5 years (range 0–6.8). Infarct size and myocardial salvage were assessed in a
subgroup (n=221) by cardiovascular magnetic resonance (CMR).
Results: Complete ST-segment resolution was observed in 24% patients. These
patients had a lower incidence of hypercholesterolemia, visual thrombus, use of
glycoprotein IIb/IIIa inhibitors, ST peak and thrombolysis in myocardial infarction
(TIMI) 0/1 flow before intervention (36% versus 77%, p<0.001), and a higher
incidence of final TIMI 3 flow. Time from symptom onset to balloon was longer,
and infarct size by peak troponin T and CMR (7% (±6) versus 11% (±6); p<0.001)
smaller, just as the myocardial salvage index (0.82 (±0.12) versus 0.69 (±0.14);
p<0.001) was larger. Accordingly, complete ST-segment resolution before PCI
was associated with a significantly lower rate of all-cause death and admission
for heart failure (14% versus 22%; p=0.006). In a multivariable analysis complete
ST-segment resolution before PCI did also seem to be an independent predictor
(hazard ratio 1.5 (95% confidence interval 0.97–2.4); p=0.07).
Conclusion: In this large study, we demonstrated that complete ST-segment res-
olution prior to intervention in patients presenting with STEMI is associated with
smaller infarct size, larger myocardial salvage and improved long-term outcome.
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These findings warrant further studies to select the proper treatment for these
patients.
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P824 | BEDSIDE
Impact of metabolic syndrome and obesity on clinical outcomes after
primary percutaneous coronary intervention for ST-segment elevation
myocardial infarction

S.H. Lee, M.H. Jeong, J.H. Kim, H. Park, H.K. Kim, D.S. Sim, Y.J. Hong, Y. Ahn,
J.G. Cho, J.C. Park. Chonnam National University Hospital, Cardiology, Gwangju,
Korea, Republic of

Background: The correlation between obesity and metabolic syndrome (MetS)
remains unclear.
Purpose: This study aims to investigate impact of obesity phenotype on clinical
outcomes with ST-segment elevation myocardial infarction (STEMI).
Subjects and methods: We analyzed in-hospital mortality and major adverse
cardiac events (MACE) of 2,606 obese patients who underwent primary percuta-
neous coronary intervention (PCI) in the Korea Acute Myocardial Infarction Reg-
istry from November 2005 to October 2010. Patients were divided into two groups:
unhealthy (any of the Mets components) obesity (BMI ≥25 kg/m2) and healthy
(none of the Mets components) obesity.
Results: The unhealthy obesity group was composed of 703 patients (27%) and
healthy obesity group 1,903 patients (73%). Unhealthy obesity was more fre-
quent in female (25.9% vs. 10.1%, P<0.001) and multi-vessel disease (53.1% vs.

47.6%, P=0.012). There were no significant differences in other baseline charac-
teristics, angiographic and procedural findings, and prescribed medications be-
tween two groups. The overall incidence of complications after PCI (13.1% vs.
10.7%, P=0.097) and in-hospital mortality (1.9% vs. 1.6%, P=0.521) were similar
in unhealthy obesity group compared with healthy obesity group. By the multivari-
ate Cox regression analyses, the presence of Mets in obese patients was not an
independent factor for predicting the adjusted MACE rate at one-month (HR 1.19,
95% CI 0.56–2.54, P=0.645), six-month (HR 1.48, 95% CI 0.94–2.32, P=0.088),
and twelve-month (HR 1.10, 95% CI 0.75–1.61, P=0.622).
Conclusion: Obesity phenotype is not an independent prognostic factor for pa-
tients with STEMI who undergoing primary PCI. The risk stratification by presence
or absence of Mets is not useful in these patients.

P825 | BEDSIDE
Lymphocyte-to-monocyte ratio: a novel marker for predicting
no-reflow phenomenon in patients underwent primary percutaneous
coronary intervention for ST-segment elevation myocardial infarction

A. Kurtul, S.N. Murat, M. Yarlioglues, M. Duran, A.H. Ocek, F. Oksuz, O. Aksoy.
Ankara Education and Research Hospital, Cardiology, Ankara, Turkey

Background: A lower lymphocyte count and high monocyte count were both sig-
nificantly related to worse cardiovascular events. Recent studies have shown that
the lymphocyte-to-monocyte ratio (LMR) is a useful prognostic factor in some
types of cancers. However, the prognostic value of LMR in patients with cardio-
vascular diseases has not been reported yet.
Purpose: We investigated whether admission LMR values are associated with
no-reflow phenomenon following primary percutaneous coronary intervention in
patients with ST-segment elevation myocardial infarction (STEMI).
Methods: A total of 837 patients who had undergone primary percutaneous coro-
nary intervention (PCI) within 12 h of onset of symptoms were included. Mean age
was 58.9±13.1 years and 75.6% of them were male. The lymphocyte and mono-
cyte counts were determined in the blood samples obtained at admission. LMR
was obtained via dividing lymphocyte count by monocyte count. No-reflow phe-
nomenon was defined as a final Thrombolysis In Myocardial Infarction (TIMI) flow
of ≤2 or final TIMI flow of 3 with a myocardial blush grade of <2.
Results: LMR was significantly lower in the no-reflow (+) group than the no-reflow
(-) group (1.85±1.01 vs 3.64±1.74; P<0.001). The area under the receiver oper-
ating characteristics curve for LMR was 0.835, and a LMR of <2.292 predicted
none-reflow with a sensitivity of 76.3% and specificity of 72.5%. At multivariable
analysis LMR <2.292 value (OR 4.434, 95% CI 1.939–10.135, P<0.001), total
stent length (P<0.001), and killip ≥2 class on admission (P=0.005) were signifi-
cant predictors of no-reflow phenomenon after primary PCI.
Conclusion: The LMR is a useful marker to predict no-reflow phenomenon in
patients with STEMI who have undergone primary PCI. This novel and low-cost
parameter can provide useful information for the relevant risk evaluation in these
patients.

P826 | BEDSIDE
The impact of diabetes mellitus on in-hospital bleeding in patients
undergoing percutaneous coronary intervention with drug-eluting
stents

S.W. Rha, B.G. Choi, S.Y. Choi, J.K. Byun, C.U. Choi, E.J. Kim, C.G. Park,
H.S. Seo, D.J. Oh. Korea University Guro Hospital, Seoul, Korea, Republic of

Background: Diabetes is a well-known risk factor of adverse clinical outcomes
following percutaneous coronary intervention (PCI), even in the drug-eluting stent
(DES) era with very effective and well-developed vascular closure devices. The
present study aimed to evaluate the impact of diabetes on the risk of in-hospital
bleeding complications in patients underwent PCI with DESs.
Methods: A total of 3747 consecutive patients underwent PCI with DESs were
enrolled and divided into non-diabetes and diabetes group according the diabetes
history and laboratory test. The study endpoint was the composite of hematoma,
retroperitoneal bleeding, and gastrointestinal bleeding. Hematoma was classified
as minor (<4cm) and major (>4cm) hematoma.
Results: There was no difference in the incidence of primary endpoint (4.8%
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vs 4.0%, OR 1.213, 95% CI 0.873–1.685, p=0.249) and minor hematoma (3.3%
vs 3.4%, OR 0.980, 95% CI 0.673–1.429, p=0.918) between diabetes and non-
diabetes patients. However, the odds ratio of gastrointestinal bleeding showed
higher trend in diabetes compared with non-diabetes (0.5% vs 0.1%, OR 3.938,
95% CI 0.983–15.772, p=0.053). There were more major hematoma (1.4% vs
0.6%, OR 2.545, 95% CI 1.261–5.133, p=0.009) and retroperitoneal bleeding
(0.4% vs 0.0%, OR 9.845, 95% CI 1.149–84.360, p=0.037) occurred in diabetes
patients as compared with those of non-diabetes (Figure).
Conclusions: Diabetes was a risk factor of in-hospital bleeding complications
in patients undergoing PCI with DESs, particularly higher incidence of major
hematoma, and retroperitoneal bleeding despite of higher usage of radial route
and vascular closure devices. Special care should be emphasized in diabetic pa-
tients who are scheduled for PCI, particularly to reduce bleeding complications.

P827 | BEDSIDE
Impact of cessation of dual antiplatelet therapy on mortality in STEMI
patients with bleeding complicating primary percutaneous coronary
intervention

D. Matic1, D. Milasinovic2, Z. Mehmedbegovic2, J. Dobras2, I. Zivkovic2,
V. Pavlovic2, M. Zivkovic2, M. Asanin1, V. Vukcevic2, G. Stankovic2. 1Cardiology
Clinic, Emergency Department, Clinical Center of Serbia, Belgrade, Serbia;
2Cardiology Clinic, Clinical Center of Serbia, Belgrade, Serbia

Background: Cessation of dual antiplatelet therapy (DAPT) is a well-known risk
factor for adverse events after percutaneous coronary intervention (PCI). Much
less is known about the risk after withdrawal of DAPT due to bleeding complicating
primary PCI.
Purpose: This study sought to investigate the relationship between cessation of
DAPT due to bleeding and long-term mortality in unselected patients with acute
ST segment elevation myocardial infarction (STEMI) undergoing primary PCI.
Methods: Data of all consecutive STEMI pts who underwent primary PCI be-
tween 8/2009 and 1/2011, enrolled in a prospective registry of a high volume
centre, were analyzed. In-hospital bleeding events were assessed using Bleeding
Academic Research Consortium (BARC) criteria. Pts with brief DAPT cessation
(1–5 days) and temporary cessation (6–30 days) were analyzed together. The
primary outcome was mortality at 4 years.
Results: Of the 1645 pts with STEMI who underwent primary PCI, 113 (6.9%)
experienced a BARC type ≥2 bleeding. Of these, withdrawal of DAPT was ob-
served in 17 pts (brief=5, temporary=12). Pts with DAPT cessation had higher
rates of 4-year mortality than those without cessation (Figure). After multivariable
adjustment for clinical characteristics, hazard ratio (HR) for 4-year mortality in pts
with bleeding and cessation of DAPT was 8.01 (95% CI 4.35–14.73; p<0.0001)
and in pts with bleeding but without DAPT cessation was 1.58 (95% CI 1.04–2.41;
p=0.032) compared with those without bleeding.

Time-to-event curves for mortality

Conclusion: The present study demonstrated that pts with DAPT cessation due
to bleeding complicating primary PCI are at significantly higher risk of 4-year mor-
tality than those with bleeding but without DAPT cessation.

P828 | BEDSIDE
The reduction in door-to-balloon time improved in-hospital survival in
patients with ST-elevation myocardial infarction (report from Mie ACS
registry)

K.K. Konishi1, T.K. Kitamura1, R.Y. Yamauchi1, A.T. Takasaki1, T.O. Omura1,
S.O. Ota1, T.M. Mori1, K.D. Dohi2, J.M. Masuda3, M.I. Ito3 on behalf of Mie CCU
network. 1Suzuka General Hospital, Cardiology Department, Suzuka, Japan;
2Mie University Graduate School of Medicine, Department of Cardiology and
Nephrology, Tsu, Japan; 3Mie CCU Network, Tsu, Japan

Background: Door-to-balloon (DTB) time is an important metric in primary percu-
taneous coronary intervention (PCI) for acute ST-elevation myocardial infarction
(STEMI) to optimize clinical outcomes. However, the clinical impact of reduction
in DTB time on in-hospital survival has not been fully evaluated in Japan.

Method and results: Data from the Mie CCU Network registered cohort between
January 2013 and January 2015 were analyzed. Patients were enrolled if they
were diagnosed with STEMI within 24 hours of symptom onset and underwent
primary PCI within 6 hours of presentation. Among 1306 registered patients, 685
patients met the enrollment criteria. Median DTB time was 76 minutes, and 67%
of patients had DTB time <90 minutes. Overall in-hospital mortality was 4.4%.
In-hospital mortality rate was lower in patients with DTB time <90 minutes than
in those with DTB time >90 minutes (2.6% vs. 8.0%, p<0.005). Mortality rate at
6 month after PCI tended to be lower in patients with DTB time <90 than in those
with DTB time >90 minutes, but the difference did not reach statistical difference
(2.0% vs. 4.9%, p=0.09).
Conclusion: Short DTB time <90 minutes has a favorable impact on the in-
hospital mortality of STEMI in our registry.

EARLY AND LATE OUTCOMES AFTER PCI III

P829 | BEDSIDE
Coronariography after cardiac arrest, the reality of one centre

G.M. Rocha Rodrigues, M.S. Santos, A.T. Tralhao, P.F. Freitas, M.C. Castro,
P.G. Goncalves, R.T. Teles, M.A. Almeida, J.F. Ferreira, M.M. Mendes. Hospital
Santa Cruz, Cardiology, Lisboa, Portugal

Aims: Coronary disease (CAD) is a frequent cause of cardiac arrest. Recent con-
sensus suggests early coronariography. The aim of this study is to characterize a
population of patients referenced for coronariography after return of spontaneous
circulation (ROSC).
Methods and results: Prospective registry of 16.912 coronary angiography
(CAG) and/or PCI performed between 2008–2014, including all patients submit-
ted to CAG after cardiac arrest. Obstructive CAD was defined as >1 stenosis
≥70% (≥50% if left main). The prevalence of obstructive CAD was compared ac-
cording to the basal ECG with Fisher’s test. Neurologic status at discharge was
retrospectively evaluated. Thrity eight patients were included in the analysis, with
a median age of 59 (51.3–72.5) years; 74% were male. The distribution of cardio-
vascular risk factors was: diabetes 21%, hypercholesterolemia 58%, hypertension
55% and smoking 47%. There was previous history of coronary revascularization
in 32% and myocardial infarction in 24% of patients. In 58% of patients the initial
rhythm of cardiac arrest was ventricular fibrillation. The ECG after ROSC pre-
sented STEMI in 58%, ischemic changes in 16% and LBBB/RBBB in 11% of
patients. Time to CAG was <24h in 79% of patients (<6h in about 53%). On ad-
mission, 58% presented in Killip IV; 90% were comatose. Obstructive CAD was
present in 87% of cases (86% of STEMI vs 56% of ischemic changes, p 0.062),
and occlusive disease occurred in only 37%. Sixty one percent of patients were
submitted to PCI, and 29% to therapeutic hypothermia. In-hospital mortality was
24%. At discharge, 58% of patients had only slight or no neurologic lesion (Cere-
bral Performance Classification 1 or 2).
Conclusion: In this population, there was a high prevalence of obstructive CAD
in the patients referred to coronary angiography after cardiac arrest, even in the
absence of STEMI. The neurologic status at discharge was favourable in most
cases. An early invasive approach seems appropriate after ROSC but it remains
unclear if, in the absence of STEMI, the priority should be CAG or targeted tem-
perature management.

P830 | BEDSIDE
Impact of leukocyte count at admission on short and long-term
mortality in patients with ST-elevation myocardial infarction
undergoing primary PCI

D. Matic1, D. Milasinovic2, Z. Mehmedbegovic2, J. Dobras2, M. Marjanovic2,
I. Zivkovic2, V. Pavlovic2, V. Vukcevic2, M. Asanin1, G. Stankovic2. 1Cardiology
Clinic, Emergency Department, Clinical Center of Serbia, Belgrade, Serbia;
2Cardiology Clinic, Clinical Center of Serbia, Belgrade, Serbia

Purpose: The findings about relationship between white blood cell count (WBCc)
and mortality in pts with acute ST-elevation myocardial infarction (STEMI) treated
with primary percutaneous coronary intervention (PCI) are conflicting. The
purpose of this study was to investigate the relationship between baseline WBCc
and early and very late mortality in pts with acute STEMI undergoing primary PCI.
Methods: Consecutive STEMI pts admitted for primary PCI between 1/2009 and
12/2010 were enrolled in a prospective registry of high volume tertiary centre. For
the purpose of this study we included only patients treated with primary PCI who
had a baseline WBCc obtained. We stratified the analysis according to patients
with a baseline WBCc >11 000 (Group 1) and ≤11 000 per 1 mm3 (Group 2), as
a cut-off for normal. The primary outcome was 5-year all-cause mortality.
Results: Among the 2326 STEMI pts who admitted for primary PCI, 2044 (88.0%)
had a baseline WBCc available and were included into analysis. Patients in Group
1 were younger, more likely to be smokers and with Killip class II-IV, but less
likely to have renal dysfunction and anemia. All-cause mortality at 30-day and
5-year follow-up was higher in Group 1 (8.1% vs. 3.8%, p<0.001, and 21.7% vs.
17.1%, p=0.012, respectively) (Figure). After multivariable adjustment for baseline
demographic and clinical characteristics, WBCc >11 000 cells per 1 mm3 was
an independent predictor of 5-year all-cause mortality (HR 1.53, 95% CI 1.23–
3.91; p<0.001), besides advanced age, heart failure, renal insufficiency, previous
stroke, previous PCI and anemia at admission.
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Time-to-event curves for mortality

Conclusion: STEMI pts with baseline elevated WBCc undergoing primary PCI
have significantly higher risk of 5-year all-cause mortality than those with a lower
WBCc.

P831 | BEDSIDE
Causes of delay in door-to-balloon time in south-east Asian patients
undergoing primary percutaneous coronary intervention for
ST-segment elevation myocardial infarction

H.H. Ho, S.W. Wong, K.H. Mok, M.C. Tan, W.J. Sim, A.S. Ang, K.H. Quah,
D. Foo, P.J.L. Ong. Tan Tock Seng Hospital, Singapore, Singapore

Background: In the management of patients with ST-segment elevation myocar-
dial infarction (STEMI), the timeliness of reperfusion via primary percutaneous
coronary intervention (PPCI) is important in determining mortality. The timeliness
of PPCI is measured by the door-to-balloon (D2B) time which has become a key
performance indicator. Current guidelines recommend a D2B of <90 minutes.
System delays may reduce the mortality benefit of PPCI and specific reasons for
and clinical impact of delay can vary in different clinical setting. The aim of this
study is to identify the causes and impact of delay in the D2B time for South-east
Asian patients undergoing PPCI for STEMI in a tertiary institution.
Methods: From January 2009 to December 2012, 1268 patients (86% male,
mean age of 58 + 12 years) presented to our hospital for STEMI and underwent
PPCI. They were divided into two groups: Non-delay defined as D2B <90 mins
and delay group defined as D2B >90 mins. We analysed the specific reasons and
predictive factors for delay in D2B and also evaluated the clinical impact of delay
on in-hospital mortality
Results: The median D2B for the overall study group was 60 mins and delay in
D2B occurred in 16% of the patients (n=204).
The most common reason for delay in D2B time was delay in the emergency
department (27.6%) followed by atypical clinical presentation (26.6%), unsta-
ble medical condition requiring stabilisation/CT imaging (19.2%), difficult PCI
(9.44%), difficult vascular access (6.6%), consent issues (2.8%) and “unknown”
(6.3%).
There was a higher proportion of female in the delay group. They were older
at presentation and tend to self-present to hospital rather than use the emer-
gency ambulance services. Patients in the delay group were also less likely to be
smokers and have a higher prevalence of prior MI. The former group also had
a significantly higher incidence of triple vessel disease and a trend towards hav-
ing significant left main disease on coronary angiography. There was however no
socio-economic and multi-ethnic difference between both groups.
The overall inhospital mortality was 5.6% and there was a trend towards a higher
inhospital mortality for the delay group (8.4% vs 5%, p=0.06).
Conclusion: Our registry showed that delay in D2B occurred in 16% of our pa-
tients undergoing PPCI for STEMI and it was associated with a higher inhospital
mortality. Several key reasons and predictive factors for delay unique to the hospi-
tal and the South-east Asian patient population were identified and warrant further
studies/intervention.

P832 | BEDSIDE
Comparison of antithrombotic regimens for primary angioplasty in
patients >75 years with ST elevated myocardial infarction: the
-ESTROFA MI+75 study

J.M. De La Torre Hernandez1, J.A. Gomez Hospital2, S. Brugaletta3, A. Perez De
Prado4, R. Lopez Palop5, N. Salvatella6, T. Garcia Camarero1, J.R. Rumoroso7,
L. Andraka8, M. Monteagudo9 on behalf of ESTROFA group. 1H. Marques
de Valdecilla, Santander, Spain; 2University Hospital of Bellvitge, Barcelona,
Spain; 3Hospital Clinic de Barcelona, Barcelona, Spain; 4Hospital of Leon, Leon,
Spain; 5University Hospital San Juan de Alicante, Alicante, Spain; 6Hospital del
Mar, Barcelona, Spain; 7Hospital Galdacano, Galdacano, Spain; 8Hospital de
Basurto, Bilbao, Spain; 9Hospital Dr. Peset, Valencia, Spain

Purpose: Primary angioplasty is the best reperfusion treatment in ST elevated
myocardial infarction. The number of elderly patients (>75 years) undergoing pri-

mary angioplasty is progressively increasing as population is ageing. The optimal
antithrombotic therapy during the procedure (bivalirudin vs. unfractioned heparin
with or without abciximab) is not defined for this important subgroup of patients.
Methods: Retrospective consecutive registry conducted in 21 centers of patients
>75 years with ST elevation myocardial infarction undergoing primary angio-
plasty.
Results: A total of 2,146 pts have been included, 1,374 (64%) treated only with
UFH, 536 (25%) with UFH+abciximab, 221 (10.3%) with bivalirudin only and 15
(0.7%) with bivalirudin+abciximab. Three groups were defined: BIV (221), UFH
(1,374) and UFH-A (536) with mean ages 81±5, 81.3±4.8 and 79.8±4 years re-
spectively (p<0.001). All patients had completed one year follow up. Outcomes
at 12 months were the following: survival free of cardiac death and MI was 85%,
80.3% and 83.1% (p=0.03) in BIV, UFH and UFH-A groups and TLR was 2.5%,
3% and 1.5% (p=0.4) respectively. Incidences of definite or probable stent throm-
bosis were 2.5%, 2,5% and 3.1% (p=0.2) and incidences of bleeding BARC >2
were 0.7%, 1.4% and 1% (p=0.8) respectively. None of the treatments resulted
independent predictor for MACE.
Conclusions: The most common antithrombotic treatment in primary angioplasty
of the very elderly is based on UFH (89%) with the use of abciximab in a 25% of
cases. The use of bivalirudin was associated with the lowest incidence of cardiac
death and MI with no increase in stent thrombosis. The rate of severe bleeding
(BARC >2) was comparable and low. However multivariant analysis did not show
an independent predictive value for any of the treatments

P833 | BEDSIDE
Factors influencing no-reflow phenomenon in patients with
ST-segment myocardial infarction treated with primary percutaneous
coronary intervention

B. Dzudovic, N. Djenic, R. Romanovic, S. Obradovic. Military Medical Academy,
Clinic of Emergency Internal Medicine, Belgrade, Serbia

Introduction: No-reflow phenomenon is inadequate flow through a specific coro-
nary artery, but without obvious angiographic image of thrombotic obstruction of
the coronary artery.
Purpose: To estimate predictive value, of some admission characteristics of pa-
tients with ST-segment elevation myocardial infarction (STEMI) who underwent
primary percutaneous coronary intervention (pPCI), for the development of no-
reflow phenomenon.
Methods: This is retrospective and partly prospective study which included 505
consecutive patients with STEMI, admitted to single Centre, during the period
from 2000 to 2014. who underwent pPCI. Descriptive characteristics of the pa-
tients, presence of classical risk factors for cardiovascular disease, total ischemic
time and clinical features at admission were all estimated as predictors for the
development of no-reflow phenomenon. “No-reflow” phenomenon is defined as
the presence of TIMI<3 coronary flow at the end of the pPCI procedure, or ST-
segment resolution by less than 70% in the first hours after the procedure.
Results: No-reflow phenomenon was detected in 82 (16.2%) patients (criteria
used: TIMI<3 coronary flow) and in 159 (31,9) patients (criteria used: ST-sement
resolution <70%). Patients who remained TIMI<3 coronary flow at the end of
the pPCI procedure were older (p<0.001), more often hypertensive (p=0.008),
and had more often signs of acute heart failure classified as Kilip>1 (p<0.001)
compared to patients who achieved TIMI 3 coronary flow after pPCI. Overall sum
of implanted stents length, presence of multivessel coronary disease and previ-
ous myocardial infarction, all significantly influenced the development of TIMI<3
coronary flow (p=0,037, p=0,029 and p=0,048, respectively). ST-segment reso-
lution by less than 70% was more frequent in patients admitted with acute heart
failure (Kilip>1) (p<0.001), or if the total ischemic time was longer (p<0.001). ST-
segment resolution by less than 70% was also significantly more present in those
with TIMI<3 coronary flow compared to those with TIMI 3 flow (p<0.001). Kilip>1
was the best single independent predictor for no reflow phenomenon using either
of these two criteria.
Conclusion: Some admission characteristics of patients with STEMI are useful
predictors of no-reflow phenomenon, and among them, acute heart failure is the
best single independent predictor for this phenomenon.

P834 | BEDSIDE
Multicenter coronary chronic total occlusion intervention experience
in Korean population; from the Korean, nationwide, multicenter CTO
(K-CTO) registry

S.W. Rha, B.G. Choi, S.Y. Choi, J.K. Byun, J.B. Kim, C.G. Park, H.S. Seo, D.J. Oh
on behalf of The K-CTO investigators. Korea University Guro Hospital, Seoul,
Korea, Republic of

Background: Chronic total occlusion (CTO) intervention is still challenging be-
cause of the limited procedural success rate and higher complication rates. The
detailed safety and efficacy data of CTO intervention from multicenter larger study
population in real world clinical practice are still limited.
Methods: Korean multicenter retrospective CTO registry data was collected from
May 2003 to Sep 2012 and a total of 3,271 patients (pts) underwent CTO interven-
tion were enrolled from 26 major percutaneous coronary intervention (PCI) cen-
ters. Baseline clinical, angiographic, procedural characteristics, and major clinical
outcomes up to 12 months were evaluated.
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Results: The baseline clinical characteristics showed that male were in 73.8%,
previous myocardial infarction (MI) 14.8%, previous PCI 26.6%, hypertension
62.3%, diabetes 34.8%, hypercholesterolemia 33.3% and current smoker 30.9%.
Lesion distribution was as follows; RCA 41.0%, LAD 40.0%, LCX 22.5%, LM
0.4% and Ramus 0.4%. Unfavorable morphology on angiographic was in 38.1%.
Retrograde approach was attempted in 3.1% and IVUS guided intervention was
done in 23.6%. More than 75% of the patients received DESs; Sirolimus-eluting
stents (SES) 26.5%, Paclitaxel-ES (PES) 23.8%, Zotarolimus-ES (ZES) 23.4%,
Everolimus-ES (EES) 11% and others 4%. Overall procedural success rate was
81.6% (2672/3271 patients). At 12 months, total death was 2.4%, any MI 0.7%,
target lesion revascularization (TLR) 4.4%, target vessel revascularization (TVR)
6.7%, TLR-major adverse cardiac events (MACEs) 5.8%, TVR-MACE 9.4% and
MACCE 9.6%.

Conclusion: The success rate, safety profile and 12-month cumulative clinical
outcomes of Korean CTO patients following PCI were favorable. Long-term follow
up with larger study population will be necessary to elucidate final conclusion.

P835 | BEDSIDE
Should we recommend triple therapy in chronically anticoagulated
patients undergoing PCI-stenting with a HAS-BLED score of high risk
of bleeding?

B. Miranda Barrio, A. Sambola, A. Santos, J. Limeres, M. Mutuberria, B. Garcia
Del Blanco, J.A. Barrabes, D. Garcia-Dorado. University Hospital Vall d’Hebron,
Cardiology, Barcelona, Spain

Background: Current FA guidelines recommend the use of triple therapy (TT):
chronic oral anticoagulation (AOC) combined with dual antiplatelet therapy (DAT:
Adiro and clopidogrel) in patients with atrial fibrillation (AF) requiring chronic
oral anticoagulation undergoing percutaneous coronary intervention with stent-
ing (PCI-s).
Purpose: To evaluate the safety of TT in patients with AF undergoing PCI-s who
have high risk of bleeding (HAS-BLED Score≥3).
Methods and results: A prospective multicenter study from 2007–2012 iden-
tified 345 patients (74% male, 74±8 years) with AF undergoing PCI-s. 271 of
them (78.6%) had a HAS-BLED Score≥3. Of these, 127 (46.9%) received TT at
discharge and DAT the rest. 76.4% of patients who received TT had a CHA2DS2-
VASc Score≥2. Patients who received TT had fewer thromboembolic events
(2.4% vs 9.7%, p=0.01). There were no significant differences in the incidence
of MACE (25.2% vs 22.4%, p=0.34) or overall mortality (11% vs 10.5%, p=0.52)
between the two treatment groups. However, the incidence of bleeding events
was significantly higher (32% vs. 20.8%, p=0.02) in patients treated with TT, with
an excess of major bleeding (13.4% vs. 4.9%, p=0.01). In a multivariate Cox anal-
ysis, patients with HAS-BLED≥3, age≥75 years (p=0.02), renal failure (p=0.001),
peripheral vascular disease (p=0.03) and heart failure (p=0.05) were predictors of
mortality, while TT was not associated with mortality (p=0.51). The only predictor
of major bleeding was TT at discharge (p=0.048), whereas renal failure or the use
of drug-eluting stents were not.
Conclusions: A high percentage of patients with AF undergoing PCI-s have an
elevated risk of bleeding (HAS-BLED≥3.) In these patients, the use of TT reduced
the incidence of thromboembolic events, but increased the incidence of major
bleeding. However, TT didn’t have any effect on mortality.

P836 | BEDSIDE
Safety of drug-eluting stents in patients with an indication for chronic
oral anticoagulation

A. Sambola Ayala1, J. Limeres1, A. Santos1, B. Garcia Del Blanco1, B. Miranda1,
M. Mutuberria1, J.A. Barrabes1, F. Alfonso2, H. Bueno3, D. Garcia-Dorado1 on
behalf of MUSICA STUDY. 1University Hospital Vall d’Hebron, Barcelona, Spain;

2University Hospital La Princesa, Madrid, Spain; 3University Hospital Gregorio
Maranon, Madrid, Spain

Background: Drug-eluting stents (DES) reduce stent restenosis compared with
bare-metal stents (BMS). Current guidelines recommend avoiding DES in pa-
tients requiring oral anticoagulation (OAC) undergoing PCI with stenting (PCI-S)
owing to increased risk of bleeding associated with triple therapy (TT: OAC plus
dual antiplatelet treatment).
Methods: A prospective multicenter study was conducted from January 2003 to
June 2013 to assess the safety of DES vs BMS in patients requiring long-term
OAC. Adverse outcomes were analyzed at 1-year of follow-up.
Results: We identified 1,002 patients requiring OAC (77% male, 72±10 years) un-
dergoing PCI-S. Three-hundred eighty-nine patients (38.8%) received DES and
613 (61.2%) BMS. Patients who received DES were more commonly diabetic
(42.7% vs 31.3%, P=0.0001), and more frequently had previous PCI (35% vs
24.5%, P=0.0001), myocardial infarction (39.1% vs 28.4%, P=0.0001), an acute
coronary syndrome at admission (23.5% vs 34.7%, P=0.0001), and prescription
of TT was similar (51.4% vs 51.6%, P=0.39) at discharge. During follow-up, pa-
tients with DES and BMS had similar rates of total bleeding events (14.4% vs
13.4%, respectively, P=0.38) or major bleeding (5.9% vs 6.0%, P=0.53). Major
adverse cardiac events (MACE) rate (13.1% vs 15.8%, P=0.13) and all-cause
mortality (10.5% vs 11.7%, P=0.31) were also similar in both groups. A propen-
sity score analyses of 375 matched pairs showed similar outcomes in the two
groups. On a Cox multivariate analysis after a propensity score selection, the
use of DES was not associated with a higher incidence of total bleeding (HR
0.83; 95% CI 0.56–1.24, P=0.35), major bleeding (HR 1.34; 95% CI 0.87–2.08,
P=0.65) or MACE (HR 1.25; 95% CI 0.65–2.41, P=0.20).
Conclusion: Selective use of DES seems to be safe in patients on OAC with high
risk of stent restenosis.
Acknowledgement/Funding: Spanish Government (Fondo de Investigación
Sanitaria; References TRA-200; EC11-473)

TECHNICAL ASPECTS OF PCI
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Results of radial versus femoral access during primary angioplasty for
acute myocardial infarction: problems with registry data

R. Zahn1, M. Hochadel2, H. Mudra3, H. Darius4, S. Kerber5, K.E. Hauptmann6,
A. Elsaesser7, S. Behrens8, T. Bauer9, U. Zeymer1. 1Clinical Center of
Ludwigshafen, Ludwigshafen am Rhein, Germany; 2Heart Attack Research
Center, Ludwigshafen am Rhein, Germany; 3Klinikum München-Neuperlach,
Dept. of cardiology, München, Germany; 4Vivantes Auguste-Viktoria Klinikum,
Berlin, Germany; 5Heart Center Bad Neustadt, Bad Neustadt a.d. Saale,
Germany; 6Krankenhaus der Barmherzigen Brüder, Trier, Germany; 7Oldenburg
Hospital, Oldenburg, Germany; 8Vivantes Klinikum im Friedrichshain, Berlin,
Germany; 9University Hospital Giessen and Marburg, Giessen, Germany

Background: Radial access is associated with less bleeding complications com-
pared to femoral access during percutaneous coronary interventions (PCI). This
seems to be especially true for the treatment of ST-elevation myocardial infarction
(STEMI) with primary PCI with less clinical events compared to a femoral ac-
cess. However, data on this issue from registry data show unrealistic big effects
in favour of radial access. If this is a real phenomenon or just attributable to a bias
remains to be determined.
Methods: We analysed data from 2008 to 2012 of the prospective ALKK PCI
registry.
Results: 17778 PCIs were performed in 17648 STEMI-patients without cardio-
genic shock at 45 hospitals: 2530 with a radial access and 15248 with a femoral
access. Hospital mortality in the radial access group was 1.9% and in the femoral
access group 4.7% (p<0.0001). This remained significant in a multi-variate anal-
ysis (p-value <0.0001). The figure shows the proportion of radial access plotted
against mortality at the different participating hospitals. The radius of the circle is
the amount of included patients.
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There is a big variety of hospitals not or rarely using radial access and some using
it predominantly. No significant relationship can be observed between the rate of
radial access during primary PCI by hospitals and hospital mortality (p=0.11).
Conclusions: This analysis shows exemplary the problems of judging a ther-
apeutic effect by means of registry data. Depending on the type of statistical
method used we could either show a highly significant relationship (logistic re-
gression analysis: lower mortality with radial access) or no relationship (compari-
son of different centres: no effect). Therefore therapeutic effects should primarily
be evaluated by means of randomised clinical trials.

P838 | BEDSIDE
Aspiration thrombectomy in patients with ST-Segment elevation
myocardial infarction: an updated meta-analysis of 16 randomized
trials

I.H. Tanboga1, S. Topcu1, E. Aksakal1, A. Kaya2, M. Kurt3, U. Aksu1,
V. Oduncu4, S. Sevimli1. 1Ataturk University, Faculty of Medicine, Erzurum,
Turkey; 2Ordu university, cardiology, ordu, Turkey; 3Mustafa Kemal University,
Hatay, Turkey; 4bahçesehir university, cardiology, istanbul, Turkey

Objectives: Primary percutaneous coronary intervention (PPCI) has become the
first line of treatment as it provides effective epicardial and myocardial perfusion
in acute ST elevation myocardial infarction (STEMI). However, mortality rate still
high in some patients undergoing PPCI because of ineffective epicardial and my-
ocardial perfusion. The use of aspiration thrombectomy (TA) might be beneficial
in this group but there is contradictory evidence in current trials. Therefore, we
performed a meta-analysis that compares PPCI + TA with PPCI alone.
Methods: Sixteen studies in which PPCI (n=5262) versus PPCI + TA (n=5256)
were performed, were included to this meta-analysis. We calculated the risk ratio
(RR) for epicardial and myocardial perfusion such as TIMI flow, myocardial blush
(MBG) and ST resolution (STR), and clinical outcome such as all cause death, re-
current infarction (Re-MI), target vessel/lesion revascularization (TVR/TLR), stent
thrombosis (ST), stroke and composite major adverse cardiac outcome (MACE)
(all cause death, Re-MI, and TVR/TLR)
Results: Post-procedural TIMI-III flow frequency, post-procedural MBG II-III flow
frequency and post-procedural STR were significantly high in TA+PPCI when
compared with PPCI alone group. However neither all cause mortality (4.6% vs
5.2%, RR: 0.894, 95% CI: 0.756–1.058, p=0.193) nor Re-MI (2.2% versus 2.6%,
RR: 0.884, 95% CI: 0.693–1.127, p=0.319), TVR/TLR (7.6% vs 7.4%, RR: 1.028,
95% CI: 0.900–1.174, p=0.687), ST (0.80% vs 0.79%, RR: 1.029, 95% CI: 0.668–
1.583, p=0.898) and Stroke (0.5% vs 0.5%, RR: 1.073, 95% CI: 0.588–1.959,
p=0.819) rates were comparable between the groups.
Conclusion: This meta-analysis showed that TA did not reduce the rate of all
cause mortality, re-MI, TVR/TLR, ST and stroke.

SAFETY AND EFFICACY OF SECONDARY PREVENTION
MEDICATIONS

P839 | BEDSIDE
Efficacy of tocilizumab for the treatment of patients with
refractoryTakayasu arteritis

Y. Nakaoka, Y. Arita, T. Hashimoto-Kataoka, K. Higuchi, T. Yasui, T. Masaki,
T. Ohtani, K. Yamauchi-Takihara, Y. Sakata. Osaka University Graduate School
of Medicine, Department of Cardiovascular Medicine, Osaka, Japan

Background: Takayasu arteritis (TAK) is an autoimmune large vessel vasculi-
tis of unknown etiology mainly affecting aorta and its major branches. Treatment
of refractory TAK remains a challenging clinical issue. Patients with TAK usu-
ally respond to glucocorticoid (GC) therapy when administerted in high dose, but
frequently relapse on tapering of GC dose. Thus, the effective treatment for the
refractory patients with TAK have been expected. We previously reported that
the humanized anti-interleukin-6 (IL-6) receptor monoclonal antibody tocilizumab
(TCZ) is effective and well-tolerated in four patients with TAK refractory to GC
therapy (Int. Heart. J. 2013;54:405). Here, we examined the efficacy and safety
of TCZ for the refractory patients with TAK in a larger scale.
Methods and results: Eleven patients with TAK who had shown GC resistance
were enrolled and subjected to TCZ infusions (8 mg/kg) every four weeks. Clin-
ical symptoms, the serum levels of CRP, serum amyloid A (SAA) and IL-6, GC
dosage necessary to maintain remission, and imaging by enhanced CT and MRI
were assessed. Among the enrolled eleven patients, nine patients received TCZ
infusion for at least 12 times (range: 12 to 87, mean: 35 times), and achieved
good clinical response with rapid normalization of CRP and SAA during the TCZ
therapy. Two patients discontinued the TCZ therapy due to the occurence of gas-
trointestinal bleeding. The mean dosage of prednisolone could be reduced from
17.2 mg/day to 4.8 mg/day. Although the serum IL-6 level was transiently elevated
in all the patients after several times of TCZ infusion, it gradually recovered to the
initial level. Along with the normalization of serum IL-6, four patients exhibited
significant reduction of the thickened arterial lesions.
Conclusions: IL-6 blockade with TCZ might be a promising therapeutic strategy
for the refractory patients with TAK.
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Is chromogenic anti-factor xa assay and therapeutic drug monitoring
for rivaroxaban appropriate in clinical practice?

M.-D. Drici1, F. Fischer2, T. Lavrut3, L. Startari1, A. Appert2, G. Bardy3,
B. Baldin1. 1Nice University Medical Center - Hôpital de Cimiez, Pharmacology-
Pharmacovigilance, Nice, France; 2University Hospital Pasteur of Nice,
Haematology, Nice, France; 3University Hospital Pasteur of Nice, Pharmacology,
Nice, France

Introduction: No routine monitoring is required with factor Xa inhibitor rivaroxa-
ban. Yet, its titration must be adapted and its misuse may lead to increased risk
of bleeding, therefore therapeutic rivaroxaban monitoring might help in specific
situations.
Purpose: We aimed to evaluate whether rivaroxaban could benefit from thera-
peutic drug monitoring and if a chromogenic method was appropriate for such.
Methods: As asked by clinicians of our medical center, we measured rivaroxa-
ban blood concentrations in real conditions of use and checked its corresponding
prescriptions. Measurement of 112 samples from 94 consecutive patients was
performed with the Biophen®anti-Xa chromogenic assay and compared blindly
with the HPLC-MSMS “gold standard” method.
Results: Rivaroxaban was effectively given to 80 out of 94 patients and a mere
57% through an adequate prescription (within the scope of indications/titration).
All chromogenic measurements were over the pre-specified 30 ng/ml LOQ,
whereas only 98/114 samples had quantifiable rivaroxaban with HPLC-MSMS
(LOQ 1ng/ml). Correlation between the two methods and linear regression were
highly significant (p<0.0001). However, chromogenic values (mean 141.6 ng/ml
[96.6]) overestimated HPLC-MSMS values (119.7 ng/ml [79.5]) by 22 ng/ml ac-
cording to Bland-Altman analysis (p<0.001). After re-assessing the chromogenic
LOQ at 52 ng/ml, 83 quantifiable samples had a mean concentration of 176.9
ng/ml as compared with 158.5 ng/ml with HPLC-MSMS, with no false positive
anymore. Patients presenting with haemorrages had relatively higher concentra-
tions of rivaroxaban, whether at Cmax or at trough (n=88 p<0.05).
Conclusions: In our medical center, rivaroxaban concentrations could be as-
sessed by a rapid chromogenic method. Its pre-specified LOQ proved too high,
after being checked against HPLC-MSMS.An overestimated LOQ may impair ob-
servance monitoring or predisposes patients to either risky thrombolysis or oth-
erwise adjournable surgery in clinical practice. Prescriptions for rivaroxaban were
not optimal. Patients who bled had significantly higher Rivaroxaban concentra-
tions. We conclude that therapeutic drug monitoring can be justified in certain
cases for rivaroxaban.

HEART FAILURE, PATHOPHYSIOLOGY AND DIAGNOSIS
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Clinical profile and management of outpatients with non-ischaemic
systolic heart failure: subanalysis of the data-help study

J.M. Krzysztofik1, W. Banasiak2, B. Kurian3, P. Ponikowski1, E.A. Jankowska1.
1Wroclaw Medical University, Department of Heart Diseases, Wroclaw, Poland;
24th Military Hospital, Cardiology Department, Centre for Heart Diseases,
Wroclaw, Poland; 3Merck, Warsaw, Poland

In the contrary to the well established standard treatment, including revascular-
ization, in patients (pts) with ischaemic heart failure (HF), the recommendation for
non-ischaemic cardiomyopathy are less clear. Therefore the aim of our study was
to compare clinical profile and applied management in pts with non-ischaemic HF
versus ischaemic stable systolic HF pts.
Methods: 5563 outpatients from the DATA-HELP registry, that reflects a repre-
sentative group of pts with stable systolic HF treated in contemporary Poland. Pts
with non-ischaemic etiology were considered as those without ischaemic coro-
nary disease, previous myocardial infarction and revascularization.
Results: 1310 (24%) of pts had non-ischaemic HF. Both in men and women,
along with the increasing age the prevalence of non-ischaemic HF decreased (in
women <50 y.o.: 61%; 50–65 y.o.: 34%; >65 y.o.: 24%; p<0.00001 and in men:
<50 y.o.: 58%; 50–65 y.o.: 23%; >65 y.o.: 14%; p<0.0001). In non-ischaemic
group were pts with shorter duration of the disease (5.1±4.5 vs 5.6±4.6 years),
who had less comorbilities like: hypertension (58% vs 72%), diabetes mellitus
type 2 (24% vs 37%; all p<0.00001) and prior stroke/TIA (15% vs 19%; p=0.003).
At the same time, they had more severe symptoms of HF classified as NYHA
class III or IV (43% vs 39%), and more pts had LVEF<30% (21% vs 14%), signif-
icant pulmonary congestion (12% vs 8%) and peripheral oedema (21% vs 17%),
hepatomegaly (29% vs 25%), jugular vein distension (21% vs 16%), 3rd heart
sounds (20% vs 17%), heart rate ≥70 bpm (78% vs 71%; all p≤0.005).
Pts with non-ischaemic HF received less frequent ACEI/ARB (93% vs 95%;
p=0.007) and their target dose (30% vs 36%; p=0.002), less betablockers (95%
vs 97%; p=0.03). There were no differences regarding the administration of MRA
and the prevalence of pts receiving the target doses of MRA (20% vs 18%)
and betablockers (13% vs 12%) between studied groups. However pts with non-
ischaemic HF more often received symptomatic treatment like loop diuretics (66%
vs 62%) and digoxin (29% vs 18%) (all p≤0.003).
Pts with non-ischaemic HF more often had implanted CRT-D (5% vs 3%;
p<0.00001), but there was no difference in a number of ICD (9% vs 7%).
Conclusions: 1. Nowadays around 25% of all pts with systolic HF has non-
ischaemic aetiology, which is particular prevalent in youngest pts (58% <50 y.o.).
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2. Despite better biological status pts with non-ischaemic HF experience more
advanced HF than pts with ischaemic aetiology. 3. Pts with non-ischaemic HF
are undertreated (according to ESC guidelines for HF) and more often require
symptomatic treatment.
Acknowledgement/Funding: The DATA-HELP registry was funded by Merck
Serono. All analyses were performed by the authors without any influence from
the sponsor.
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Prevalence and determinants of atrial dyssynchrony in heart failure
patients

B. Assous, M. Baudet, N. Bihry, I. Corman, A. Cohen-Solal, D. Logeart. AP-HP -
Hospital Lariboisiere, Department of Cardiology, Paris, France

Background: Atrial dyssynchrony results in delayed left atrial contraction which
is shortened because of simultaneous closing of mitral valve. This has been re-
cently described as a possible mechanism of heart failure (HF) with preserved
ejection fraction (PEF-HF) and consequently, a potential target for specific resyn-
chronization. However, determinants and prevalence of atrial dyssynchrony are
poorly documented.
Methods: We enrolled patients with chronic HF, sinus rhythm, no conduction ab-
normality, and no pacing. Clinical characteristics, ECG and comprehensive echo-
cardiography were obtained. The interatrial mechanical delay (IAMD) was the
time delay between the peak atrial velocities of tricuspid and mitral inflow using
pulsed Doppler. IAMD ≥60ms has been described as abnormal.
Results: Among 87 included HF patients, 41 had reduced EF (36±8%, 63±14
years, heart rate 70±14bpm, systolic BP 114±19mmHg, BNP 487±366pg/ml)
and 46 had preserved EF (69±13 years, heart rate 69±12, systolic BP 135±22,
BNP 470±407). Median (and IQR) of IAMD were 20ms (4–60) in REF and 36ms
(15–63) in PEF. Patients with IAMD above 60ms (24% and 25% of REF-HF and
PEF-HF respectively) had higher NYHA class, higher rate of previous paroxys-
mal atrial fibrillation, higher left atrial volume, higher E/e’ ratio and LV preejection
time as well as lower duration of mitral A wave as compared to IAMD under 60ms
(p<0.05 for all). Median differences between durations of tricuspid and mitral A
waves were 23ms (IQR 0–47) in REF and 32ms (IQR 2–50) in PEF. Severe atrial
dyssynchrony, defined by both IAMD ≥60ms and duration difference in A waves
≥50ms, was observed in 7% of REF-HF and 13% of PEF-HF patients.
Conclusion: Atrial dyssynchrony is associated with more severe HF pattern re-
garding LV diastolic dysfunction or left atrial enlargement, and seems more pro-
nounced in PEF-HF. Impact of atrial dyssynchrony on HF outcome as well as risk
of atrial fibrillation deserves further studies.
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Usefulness of 99mTc-HMDP scintigraphy for the etiologic diagnosis
and prognosis of cardiac amyloidosis

A. Galat1, J.R. Rosso2, A.G. Guellich1, A.V.D.G. Van Der Gucht2,
S.R. Rappeneau1, D.B. Bodez1, L.H. Hittinger1, J.L.D.B. Dubois-Rande1,
E.I. Itti2, T.D. Damy1. 1University Hospital Henri Mondor, Department of
Cardiology, Creteil, France; 2University Hospital Henri Mondor, Department of
Nuclear Medicine, Creteil, France

Background: Amyloidosis is characterized by extracellular deposits of insoluble
proteins that cause tissue damage. The three main types are monoclonal light
chain (AL), wild-type transthyretin (wt-TTR), and mutated transthyretin (m-TTR)
amyloidosis. Cardiac amyloidosis (CA) raises diagnostic challenges.
Objective: To assess the diagnostic accuracy of 99mTc-HMDP-scintigraphy for
typing CA, differentiating CA from non-amyloid left ventricle hypertrophy (LVH),
and predicting outcomes.
Methods: 121 patients with suspected CA underwent 99mTc-HMDP-scintigraphy
in addition to standard investigations.
Results: CA was diagnosed in all AL (n=14) and wt-TTR (n=21). Among m-TTR
(n=34), 26 had CA, 4 neuropathy without CA and 4 were asymptomatic carriers.
Of the 52 patients with non-amyloid heart disease, 37 had LVH and served as con-
trols. 99mTc-HMDP cardiac uptake occurred in all wt-TTR, in m-TTR with CA ex-
cept two, and in one AL. A visual score ≥2 was 100% specific for diagnosing TTR-
CA. Among TTR-CA, heart-to-skull retention (HR/SR) correlated with CA severity
(LVEF and NT-proBNP). Median follow-up was 111 days (50;343). In a multivari-
ate Cox model including clinical, echocardiographic, and scintigraphic variables,
NYHA III-IV and HR/SR>1.94 predicted acute heart failure and/or death.
Conclusions: 99mTc-HMDP-scintigraphy helps differentiating transthyretin from
AL-CA and CA from other LVHs and also provides prognostic information.
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Global longitudinal systolic strain is able to differentiate between
non-ischemic and ischemic cardiomyopathy among patients with
systolic heart failure

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

Purpose: Global longitudinal strain (GLS) may be able to contribute prognos-

tic information to the diagnosis of non-ischemic cardiomyopathy in patients with
heart failure.
Methods: Transthoracic echocardiographic examinations were retrieved from our
hospital heart failure clinic’s database in 128 patients and the examinations were
performed ± one day from their coronary angiographic examination (CAG). The
echocardiographic images were subsequently analyzed and echocardiographic
parameters and myocardial strain data were obtained. Patients with no coronary
stenosis in their CAG were categorized as having non-ischemic cardiomyopathy.
Results: Out of the 128 patients, 30 (23.4%) had non-ischemic cardiomy-
opathy. In the univariable analysis GLS proved to be lower for patients who
had non-ischemic cardiomyopathy compared to the patients who had ischemic
heart disease (8.7±3.5% vs. 10.5±3.10%, p=0.008), while left ventricular ejection
fraction (LVEF) was not significantly different (p=0.11). Besides GLS, the only
other echocardiographic parameter which was significantly different in patients
with non-ischemic cardiomyopathy was the left ventricular mass index (LVMI),
p=0.015.
After multivariable adjustment (age, gender, cholesterol, LVMI, LVEF) GLS re-
mained an independent predictor of the presence of non-ischemic cardiomyopa-
thy (OR: 1.49 (1.08–1.81), p=0.011) while LVMI and LVEF were not significant in
the model. The area under receiver operating characteristics curve was border-
line significantly higher for GLS in combination with LVMI compared to LVMI alone
(p=0.053).

Conclusion: GLS contributes to the differentiation between ischemic and non-
ischemic cardiomyopathy in patients with heart failure. Furthermore, GLS is an
independent predictor of the presence of non-ischemic cardiomyopathy
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Impact of malignancies in the early and late time course of
catecholamine induced myocardial stunning (Tako-Tsubo
cardiomyopathy)

M. Girardey1, L. Jesel1, U. Campia2, N. Messas1, S. Hess1, A. Trinh1,
A. Imperiale1, H. Marzak1, P. Ohlmann1, O. Morel1. 1University Hospital of
Strasbourg, Strasbourg, France; 2Medstar Research Institute, Washington,
United States of America

Objective: We sought to determine whether malignancies alter the early and late
time course of catecholamine-induced myocardial stunning (CIMS) or Tako-Tsubo
like syndrome.
Background: High prevalence of malignancies was evidenced in patients with
CIMS. Although the exact relationship between malignancies and catecholamine-
induced myocardial stunning remains mainly speculative, it was suggested that
“cancer” may affect the psychic threshold for stress stimuli or may aggravate car-
diac adrenoreceptor sensitivity.
Methods: 154 patients with an history of CIMS were retrospectively identified
between March 2008 and December 2014 from the cardiac catheterization data
base of our University Hospital, France. CIMS was identified using the Mayo Clin-
ical criteria with slight modifications.
Results: At the time of the index event, a previous history of malignancy was
identified in 44 patients (28.5%). Cardiac arrest was present at admission in 13
patients (8.4%). IABP was inserted in 16 patients (10.4%). In patients with ma-
lignancy, higher BNP, leukocytes and CRP peaks could be observed during the
hospital phase. At a median follow-up of 364 days, overall death occurred in 41
patients (26.6%) and cardiac death in 12 patients (7.7%). By univariate Cox anal-
ysis, cardiac arrest at admission, IABP, initial LVEF, history of malignancy, tro-
ponin peak, BNP peak, leukocyte peak, CRP peak were significant predictors of
all-cause mortality. Multivariate Cox regression analysis identified cardiac arrest
(HR 5.28 (1.63–17.31), history of malignancy (HR 3.39 (1.56–7.38) and leukocyte
peak (HR 1.05 (1.01–1.09) as independent predictors of overall mortality.
Conclusion: Malignancies are evidenced in a large proportion of patients with
catechomamine-induced myocardial stunning. Malignancies have a noxious im-
pact on the early phase of CIMS being associated with enhanced neurohormonal
activation and inflammatory response and remain after hospital discharge an im-
portant predictor of overall mortality.
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Usefulness of a new proposed TNM- like classification for heart failure
staging: comparison with the classic NYHA

P. Severino, G. Calabrese, S. Calcagno, M.C. Gatto, M. Mancone, F. Fedele.
Sapienza University of Rome, Department of Cardiovascular, Respiratory,
Nephrology, Anesthesiology and Geriatric Sciences, Rome, Italy

Purpose: NYHA is the most used HF classifications. However, it is not com-
prehending clinical features and other organs involvement. We proposed a new
staging system for HF, named HLM, analogous to the TNM evaluation used in
Oncology. HLM refers to heart damage (H), lung involvement (L), and malfunc-
tion of peripheral organs, such as kidney, liver, brain and hemopoiesis The aim
was a preliminary comparison between HLM and NYHA to achieve most accurate
prognosis of HF patients in terms of rehospitalization and mortality.
Methods: We performed a prospective and observational registry of 400 consec-
utive patients. As TNM, any alterations in heart (H instead of T), lung (L instead
of N), organs as kidney, liver, brain and blood (M as Multiorgan, instead of Metas-
tasis), was evaluated, based on HLM nosology. By the sum of H, L and M values
(i.e. score), four stages were determined: stage 1, with a score of 1 or 2; stage 2,
score 3–4; stage 3, score 5–6; stage 4, score >6. Each patient was also classified
using NYHA.
Results: Among 400 patients, regarding to the cardiac evaluation, left ventricular
(LV) systolic dysfunction rate was 8.47%, right ventricle systolic dysfunction rate
was 12.35%, LV diastolic dysfunction was 19.25%. Regarding to the lung, 70% of
patients showed a pulmonary involvement. As regard to the malfunction of other
organs, kidney was involved in 8.47% of patients, liver in 37.5%, brain in 9.8%,
blood in 21.35%. According to HLM, patients were classified as follows: 13.5% in
stage 1; 36.75% in stage 2; 44% in stage 3 and 5,75% in stage 4. Considering
the NYHA classification, 7% was in class I, 46% in class II, 41.25% in class III and
5.75% in class IV. Comparing HLM with NYHA, the mortality rate was as follows:
0% in HLM 1 vs 0% in NYHA I (p=1.000); 2.7% in HLM 2 vs 4.3% in NYHA II
(p=0.559); 10.8% in HLM 3 vs 13.3% in NYHA III (p=0.508); 52.1% in HLM 4 vs
21.7% in NYHA IV (p=0.065). The rehospitalization rate was as follows: 0% in
HLM stage 1 vs 0% in NYHA I (p=1.000); 4.7% in HLM stage 2 vs 6.5% in NYHA
II (p=0.635); 14.2% in HLM 3 vs 16.1% in NYHA III (p=0.554); 60.8% in HLM 4 vs
26.1% in NYHA IV (p=0.036).
Conclusions: Comparing HLM with NYHA, our proposed nosology seems to be
more accurate to stratify risk in term of rehospitalization and mortality, mostly in
advanced stages. As emerging by our preliminary data, HLM could be useful for
the physician in the patient management and in the decision making for address-
ing the best patient-centered therapy. Differently from NYHA, HLM adds objective
parameters of cardiac, pulmonary and multi-organ involvement.

P847 | BEDSIDE
Role of 123-iodine metaiodobenzylguanidine imaging in prediction of
arrhythmic events in heart failure patients candidate to ICD

P. Scarparo1, P. Severino1, N. Salvi1, S. Calcagno1, C. Calvieri1, A. Ceccacci1,
V. Frantellizzi2, G. De Vincentis2, M. Mancone1, F. Fedele1. 1Sapienza
University of Rome, Department of Cardiovascular, Respiratory, Nephrology,
Anesthesiology and Geriatric Sciences, Rome, Italy; 2Sapienza University of
Rome, Radiology and Nuclear Medicine, Rome, Italy

Background: Current guidelines recommend implantable cardioverter defibrilla-
tor (ICD) to prevent sudden cardiac death (SCD) in heart failure (HF) patients
(pts). Guidelines have several limitations because ICD indication is based mainly
on left ventricular ejection fraction (LVEF). 123-iodine metaiodobenzylguanidine
imaging (123-I MIBG) could help to identify HF pts at high risk of SCD, who may
benefit of ICD, independently from LVEF. [Heart/mediastinum (H/M) ratio ≤1.6
and a summed score (SS) >26].
Purpose: The aim of our study is to evaluate the role of 123-I MIBG to predict
malignant ventricular arrhythmia (VA) causing appropriate ICD therapy in HF pts.
Methods: We enrolled 140 pts, consecutively admitted to our hospital, with di-
agnosis of HF, LVEF≤35%, NYHA functional class II-III, with indication to ICD
implantation. All pts underwent to MIBG imaging. The pts were classified in two
groups: Group A with SS>26, H/M≤1.6 and Group B with SS≤26, H/M>1.6. All
pts underwent 2 years follow-up.
Results: 101 pts (67.41±11.55 years old; male 84.16%) were included in Group
A and 39 pts (age 59.89±14.4 years old; male 75.68%) in Group B. In Group A
SS was 40.74±10.00 vs 20.31±4.25 in Group B (p=0.0001) and H/M ratio was
1.47±0.24 vs 1.63±0.27 (p=0.0008). Pts of two groups were comparable in term
of baseline characteristics, except for the ischemic etiology (p=0.002) (Table 1).
At 2 years follow-up, malignant VA were significantly higher in Group A compared
to Group B (13.4% vs 1.28%; p=0.037).

Table 1

Group A: SS >26 (n=101) Group B: SS ≤26 (n=39) p value

H/M 1.47±0.24 1.63±0.27 0.0008
SS 40.74±10.00 20.31±4.25 0.0001
Hypertension (%) 79 77.78 1
Diabetes Mellitus (%) 36 41.67 0.56
Ischemic CM (%) 63.64 35.14 0.002
Idiopathic DCM (%) 36.36 64.86 0.004
LVEF (%) 28.79±8.36 30.67±10.69 0.27
Malignant VA no. (%) 20 (13.4) 2 (1.28) 0.037

Conclusion: Our results suggest that 123 I-MIBG is able to identify pts at high
risk of malignant VA. 123 I-MIBG may be useful in the decision-making of ICD
implantation, independently from LVEF.

P848 | BENCH
Abnormal mitochondria in circulating blood monocytes of dogs with
advanced heart failure

H.N. Sabbah, V. Sing-Gupta, R.C. Gupta. Henry Ford Hospital, Detroit, United
States of America

Background: Enhanced and sustained sympathetic overdrive along with a
heightened pro-inflammatory state exist in heart failure (HF) and can trigger in-
creased expression of inducible nitric oxide synthase that can suppress mito-
chondrial (MITO) respiration and reduce ATP synthesis. We previously showed
that MITO of the failing heart are abnormal in HF as evidenced by reduced res-
piration, reduced ATP synthesis and reduced ATP/ADP ratio. In this study, we
tested the hypothesis that in HF, MITO of circulating blood monocytes (MCs) man-
ifest abnormalities similar to those seen in MITO of cardiomyocytes of the failing
heart.
Methods: Peripheral blood samples were obtained from 7 normal (NL) dogs and
7 dogs with coronary microembolizations-induced HF (LV ejection fraction ∼30%)
and used to isolate MCs by sequential Ficoll and Percoll density gradients. MCs
viability by Trypan blue exclusion was ∼70%. An XFe/XF96 analyzer (Seahorse
Bioscience) was used to measure oxygen consumption rates (OCR) in MCs in the
presence and absence of 1 μM oligomycin, 0.5 μM FCCP, or 1 μM each rotenone
and antimycin. Proton leak, maximal respiration (MAXresp), spare respiratory ca-
pacity (SRC), and ATP production-linked respiration (ATPresp) were calculated
and expressed in pmols OCR/min/μg protein.
Results: Compared to NL dogs, MITO MAXresp and SRC decreased (p<0.05),
ATPresp was unchanged and proton leak increased (p<0.05) in MCs of HF dogs
(Table).

MITO functional measures in monocytes

NL HF P-value

Proton Leak (pmols OCR/min/μg protein) 0.54±0.05 0.98±0.24 <0.05
ATPresp (pmols OCR/min/μg protein) 5.02±0.80 4.66±0.76 NS
MAXresp (pmols OCR/min/μg protein) 17.8±3.3 9.1±1.9 <0.05
SRC (pmols OCR/min/μg protein) 12.8±3.1 4.5±1.6 <0.05

P-value is for NL vs. HF; NS = not significant.

Conclusions: MITO function is abnormal in circulating blood MCs of dogs with
advanced HF. The abnormalities are similar to those seen in cardiomyocytes of
the failing heart. The findings support the potential use of circulating blood MCs
as means of assessing MITO dysfunction in HF and as a marker of potential
benefits derived from treatment with MITO targeted therapies.

P849 | BEDSIDE
Neutrophil-to-lymphocyte ratio - an independent predictor of acute
decompensated heart failure

C. Delcea1, C.A. Buzea2, A. Dima1, I. Daha2, M. Dobranici2, R.A. Popescu2,
A.R. Dan1, C. Baicus2, G.A. Dan2. 1Colentina University Hospital, Bucharest,
Romania; 2University of Medicine and Pharmacy Carol Davila, Colentina Clinical
Hospital, Bucharest, Romania

Introduction: Neutrophil-to-lymphocyte ratio (NLR), a marker of inflammation,
has also been associated with poor prognosis in patients with acute coronary
syndromes and acute decompensated heart failure (ADHF).
Purpose: Our aim was to determine the utility of NLR as a predictor of severity in
patients with heart failure, since this correlation has not been assessed previously.
Methods: 817 consecutive heart failure patients admitted to our clinic were in-
cluded retrospectively in the study. NLR was analyzed in relation to ADHF, NYHA
class, NT-proBNP levels, ejection fraction (EF) and length of hospital stay (LOS),
markers of heart failure severity.
Results: Mean age was 70.63±11.52 years and 53.82% were female. NLR was
correlated to NYHA class (r=0.471, p<0.001), NT-proBNP (r=0.503, p<0.001),
LOS (r=0.414, p<0.001) and EF (r=−361, p<0.001). In ROC curve analysis, NLR
predicted ADHF with an AUC of 0.785 (95% CI 0.752–0.819 p<0.001), NYHA 4
class with an AUC of 0.792 (95% CI 0.744–0.840, p<0.001) and EF<35 with an
AUC of 0.706 (95% CI 0.671–0.740, p<0.001) with a cut-off value calculated by
the Youden index of NLR>2.95, >3.63 and >2.85, respectively. In multivariate
logistic regression NLR>3 was an independent predictor of NYHA 4 class (OR
3.007, p<0.001) and ADHF (OR 2.881, p=0.001). The prediction model using the
two biomarkers, compared to NT-proBNP alone, had a slight increase in AUC for
NYHA 4 class [0.896 (95% CI 0.866–0.925) vs. 0.887 (0.856–0.917)] and ADHF
[0.890 (95% CI 0.865–0.915) vs. 0.882 (95% CI 0.856–907)].
In the reduced EF (HFrEF) as well as the preserved EF (HFpEF) subgroups, NLR
was correlated to NYHA class (r=0.428, r=0.316, p<0.001), NT-proBNP (r=0.416,
r=0.406, p<0.001) and LOS (r=0.416, r=0.316, p<0.001). In the aforementioned
lots, in ROC curve analysis, NLR predicted NYHA 4 class with an AUC of 0.752
(95% CI 0.695–0.809, p<0.001) and 0.679 (95% CI 0.470–0.888, p=0.053), re-
spectively, as well as ADHF with an AUC of 0.775 (95% CI 0.719–0.832, p<0.001)
and 0.758 (95% CI 0.703–0.812, p<0.001), respectively.
In multivariate regression NLR>3 was an independent predictor of NYHA 4 class
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(OR 3.061, p=0.002) and ADHF (OR 3.598, p<0.001) only in the HFrEF group.
In this subpopulation, the prediction model using NLR and NT-proBNP, compared
to NT-proBNP alone, had an increased AUC for NYHA 4 class [0.842 (95% CI
0.796–0.888) vs. 0.805 (95% CI 0.752–0.858)] and for ADHF [0.851 (95% CI
0.808–0.894) vs. 0.837 (95% CI 0.793–0.880)].
Conclusion: NLR, a cost-effective and easily-accessible biomarker, is an inde-
pendent predictor of ADHF and NYHA IV class in patients with HFrEF.

P850 | BEDSIDE
Detection of myocardial fibrosis in patients with hypertrophic
cardiomyopathy evaluated by biological markers

A. Zaroui, M. Asmi, C. Tejelbenet, R. Ben Said, N. Kaabachi, M.S. Mourali,
R. Mechmeche. La Rabta Teaching Hospital, Tunis, Tunisia

Hypertrophic cardiomyopathy (HCM) is a disease characterized by cell disorgani-
zation with a matrix remodeling leading to fibrosis.
Aim: The purpose of our study was to investigate biological markers which are
the amino terminal pro peptide of type III collagen (PIIINP), a synthetic indicator
which may reflect the rate of myocardial fibrosis, a metalloproteinase (MMP3)
involved in the regulation of degradation and accumulation of collagen and its
specific tissue inhibitor TIPM2.we included 107 patients and 175 controls who
beneficied of a clinical study, ultrasound and rhythm evaluation. the serum level of
the PIIINP and the MMP3 and TIMP2 activities were determined in the peripheral
vein by ELISA technique. We studied the association of serum levels of these
markers with clinical, echocardiographic and prognostic parameters.
Results: In the study population, the mean age was 49 years, 60 were male, 75%
were symptomatic (palpitations in 38% of cases, chest pain in 28% of cases, syn-
cope in 25% of cases) the rate of PIIINP was significantly higher in patients com-
pared with controls (361.92±41.6 pg/ ml vs 242.80±46.7ng/ml; p=0.036). same
for the MMP3 and TIMP2 levels (12.16±4,33 pg/ml vs 10.4±3.78 pg/ ml and
63.4±23.5pg/ml vs 57.50±21.43 pg/ml, respectively, p=0.03).
We note that the MMP3/TIMP2 ratio is correlated to left ventricular (LV) mass and
the left atrium volume (r=0.560, p=0.002, and r=0.633, p=0.001 rspectively), the
PIIINP is correlates to the maximum thickness of the LV (r=0.466, p=0.002), to the
global longitudinal Strain of the LV and its mass (r=0.578, r=0.001 and r=0.490,
p=0.003 respectively).
Patients with a history of syncope and episodes of non-sustained ventricular
tachycardia, had a younger age, a significantly higher rate of PIIINP (432.5±34.6
pg/ ml vs 320.44±32.8 pg/ ml, p=0.002) and more impaired LV global longitudinal
Strain (−14.7±2.6% vs 16.7±3.2%, p=0.0034).
Conclusion: Hypertrophic cardiomyopathy is characterized by ventricular and
atrial remodeling and fibrosis related to the collagen accumulation that is reflected
by MMP3/TIMP2 ratio serum and the PIIINP concentration. These parameters
correlated with LV function may represent potential risk factors for the ventricular
dysrhythmia and LV dysfunction.

P851 | BEDSIDE
Impact of serum ATX levels on cardiac prognosis in patients with heart
failure

A. Funayama, T. Watanabe, Y. Otaki, S. Nishiyama, T. Arimoto, H. Takahashi,
T. Shishido, T. Miyamoto, I. Kubota. Yamagata University, Yamagata, Japan

Background: Autotaxin (ATX) is an enzyme producing lysophosphatidic acid
(LPA) from lysophosphatidyl choline (LPC) and it is up-regulated in inflamma-
tory conditions such as various cancers and atherosclerosis. ATX/LPA signaling
gives rise to cell proliferation and cytokine secretion. ATX has been reported to
be involved in various pathophysiological abnormalities; however, the clinical sig-
nificance of PAPP-A has not been examined in cases of heart failure (HF).
Methods: We measured serum Autotaxin levels at admission in 141 patients with
HF, and 15 control subjects without signs of significant heart disease. We followed
patients with HF to endpoints of cardiac death or re-hospitalization for worsening
HF.
Results: ATX levels were higher in patients with HF than in control subjects.
There were 31 cardiac events during a mean follow-up period of 446 days. ATX
levels were higher in patients with cardiac events than in event-free patients.We
divided the HF patients into two groups according to the median serum ATX lev-
els. Kaplan-Meier analysis revealed that the patients with high serum ATX levels

Kaplan-Meier survival curve

had a higher risk of cardiac events compared with those with low serum ATX
levels (log-rank test p<0.05).
Conclusion: Elevated serum ATX levels were associated with a poor cardiac
outcome in patients with HF.

P852 | BEDSIDE
Prognostic significance of atrial arrhythmias in heart failure with
preserved ejection function: insights from karen

E. Donal. University Hospital of Rennes - Hospital Pontchaillou, Rennes, France

The prognostic value of atrial tachyarrhythmia (AT) in heart failure with preserved
ejection function (HFPEF) remains controversial. The objective of this KaRen
(Karolinska-Rennes) sub-study was to try and answer this question.
Methods: KaRen is a prospective, international, observational study aiming at
characterizing HFPEF. 538 patients presenting with acute decompensated car-
diac failure having a left ventricular ejection fraction >45% were included. A clini-
cal, ECG and echocardiographic exam was scheduled 4–8 weeks after the index
hospitalization and patients were followed at 6-months intervals. We compared
patients who were in sinus rhythm versus patients with documented AT at the 4–8
week visit for the primary study endpoint: death from any cause or first hospital-
ization for decompensated heart failure (HF).
Results: A total of 413 patients (244 patients in sinus rhythm, 134 with AT)
were analyzed with a mean follow-up of 28-months. Patients were elderly (mean
age 76.2 yo) with a slight female predominance and a high prevalence of non-
cardiovascular comorbidities. Baseline echocardiographic characteristics and na-
triuretic peptides were in favor of a more severe heart condition in AT patients.
However, patients with AT had a similar survival-free from the primary study end-
point than those in sinus rhythm (p=0.89), Heart rate (stratified in tertiles), neuro-
hormonal blockade (treatment with ARB or ACE inhibitor) or anticoagulants use
at the 4–8 week-visit were not independent predictors of outcome.

Survival-free from the primary study endpoint with numbers of subjects at risk.

Conclusion: In this unselected elderly population with high prevalence of non-
cardiovascular comorbidities, AT at the time of 4–8 weeks visit was not associated
with poorer prognosis. Hence, AT prognosis in HFPEF seems to be independent
on patient’s echocardiographic characterstics.

CARDIOTOXICITY OF ANTINEOPLASTE DRUGS,
DIAGNOSIS AND TREATMENTS

P853 | BEDSIDE
Can heart rate predict cardiotoxicity?

C.A. Alvarez-Ortega, O. Gonzalez-Fernandez, S. Rosillo, T. Lopez-Fernandez,
S. Valbuena-Lopez, J. Caro-Codon, M. Canales-Albendea, J. Feliu-Batlle,
A. Buno-Soto, J.L. Lopez-Sendon on behalf of GECAME. University Hospital La
Paz, Cardio Oncology Unit, Madrid, Spain

Introduction: Anticancer drug cardiotoxicity is an important issue among cancer
survivors. In daily practice, complex detection algorithms are not always easy to
apply. There is a need to find simple strategies for early detection of clinical and
subclinical LV dysfunction. High basal heart rate in the context of heart failure
is a predictor of bad outcome and its regulation has shown to improve patient’s
outcomes. The aim of this study is to evaluate the usefulness of heart rate in early
detection of cardiotoxicity.
Methods: GECAME study (Grupo de Estudio de CArdiotoxicidad por MEdica-
mentos) is a unicentric registry of patients treated with cardiotoxic anticancer
drugs. 250 consecutive patients were included. Transthoracic echocardiography
(TTE) was performed before starting treatment and at 3, 6 and 12 months from
the start of treatment, between August 2011 and January 2014. Cardiotoxicity
was defined as a relative decrease in LVEF>10% from the basal and below 55%
or clinical signs or symptoms of heart failure. In each visit, a physical examination
was performed and vital signs were taken.
Results: The mean age was 58 years and 24% were men. 59,5% had been diag-
nosed breast cancer, 34,7% leukemia or lymphoma, and 5,8% other tumor. Mean
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basal LVEF was 64,3±5,6%. From 250 patients, 198 (79,2%) had at any time of
the follow up heart rates below 80 bpm, whereas 52 (20,8%) had more than 80
bpm at any of the visits. Among the first group of patients, 12 patients (6%) devel-
oped cardiotoxicity, whereas in the latter 19 (36,5%) developed it, which means a
relative risk of 6,02.
Conclusions: High basal heart rate can be used as an early predictor of cancer
therapeutics-related cardiac dysfunction.

P854 | SPOTLIGHT
Baseline predictive models to identify high-risk patients for
cardiotoxicity development: the possible role of genetic
polymorphisms

M. Triggiani1, B.M. Cesana2, G. Bonetti3, D. Galli4, S. Capellini1, M. Fragni4,
V. Amoroso5, E.L. Simoncini5, S. Sigala4, S. Nodari1. 1University of Brescia,
Department of Clinical and Surgical Specialities, Cardiology section, Brescia,
Italy; 2University of Brescia, Department of Molecular and Translational Medicine,
section of Section of Medical Statistics, Brescia, Italy; 3Civil Hospital of Brescia,
Laboratory Analysis Chemistry Clinical I, Brescia, Italy; 4University of Brescia,
Department of Molecular and Translational Medicine, Section of Pharmacology,
Brescia, Italy; 5Civil Hospital of Brescia, Oncology Department, Brescia, Italy

Background and purpose: Many chemotherapeutic agents can be associated
with delayed development of cardiotoxicity (CTOX). Although baseline cardiovas-
cular (CV) evaluation is recommended, a validated clinical algorithm to identify
high-risk patients (pts) before treatment (T) is still not available.
Methods: All consecutive early breast cancer pts, scheduled for T with Antra-
cycline (ANT) and Taxol, with or without radiation and/or Trastuzumab therapy,
were included in the study. Before T, a comprehensive clinical evaluation supple-
mented by ehocardiographic assessment was performed. Plasma level of cardiac
Troponin I (cTnI) was measured at baseline, 1 week after each chemotherapy T
and every 3 months during the follow up, using the LOCI method on a Dimension
Vista system. Any cTnI value exceeding. 045 pg/mL was considered elevated.
Genomic DNA was extracted from blood using QIAamp DNA purification sys-
tem. DNA samples were genotyped for single-nucleotide polymorphisms (SNPs)
by TaqMan®SNP genotyping assay, which was designed to detect variants of a
single nucleic acid sequence, without quantifying the target. SNP analyses of the
chosen genes (2 SNPs for each: the UGT1A6 glucuronidase and the transporters
SLC28A3 and ABCB4) were conducted using ViiATM Software.
Results: Only pts who completed 6 month follow-up were considered in the
present analysis (n=87; mean age 51.7±11.7y; 15% with more than 3 CV risk
factors). During T, 10 pts (group 1) showed an increase in cTnI, while in 77 pts
(group 2) cTnI concentration remained undetectable. Baseline demographic and
clinical characteristics between the 2 groups were compared using the Wilcoxon
Two-Sample Test: although results do not reach the statistical significance, we
observed a trend toward lower age (45.3±11.8 vs 52.5±11.5y; p=0.09),a trend to-
ward higher heart rate at rest (84.6±14.9 vs 76.6±12.6bpm; p=0.07) in the group
1 pts. Interestingly, SNPs analysis of the chosen genes showed that no pts of
group 1 are homozygous for the protective allele in at least 3 SNPs, while 20 pts
of group 2 (26%) are homozygous for the protective allele in more than 3 SNPs.
Conclusions: Present results, although limited by the low pts number at this
time, allow to design a working hypothesis to identify the risk level to develop
CTOX in pts undergoing chemotherapy. This evaluation should include not only
the baseline CV status, but as well the study of genetic markers, with the aim to
identify SNPs linkage that could predict CTOX.

P855 | BEDSIDE
Atrial function assessed by echocardiography in survivors of breast
cancer treated with anthracycline-containing therapy

Y.T. Yaylali1, A. Saricopur1, M. Yurtdas2, H. Senol3, G. Gokoz-Dogu4.
1Pamukkale University, Cardiology, Denizli, Turkey; 2Van Region Training and
Research Hospital, Cardiology, Van, Turkey; 3Pamukkale University, Biostatistics,
Denizli, Turkey; 4Pamukkale University, Medical Oncology, Denizli, Turkey

Background: Anthracycline therapy can result in supraventricular arrhythmias.
Atrial electromechanical delay (EMD) is used to predict atrial fibrillation, mea-
sured by tissue Doppler imaging.
Purpose: We aimed to assess atrial EMD and left atrial (LA) mechanical function
in patients treated with chemotherapy.
Methods: Fifty-three survivors of breast cancer (48±8 years old) who had no risk
factors for diastolic dysfunction or atrial arrhythmia, received 240 mg/m2 of adri-
amycin, 2400 mg/m2 of cyclophosphamide, and 960 mg/m2 of paclitaxel, were
included in our study, as were 42 healthy subjects (47±9 years old). Echocardio-
graphic measurements were performed 9 months (median) after treatment.
Results: Left intra-atrial EM and inter-atrial EM intervals were significantly pro-
longed; LA passive emptying volume and fraction (LAPEV-F) were significantly
decreased; LA active emptying volume and fraction (LAAEV-F) were significantly
increased (Table); Mitral A velocity (0.8±0.2 vs. 0.6±0.2, P=0.0001) and mitral
E-wave deceleration time (201.2±35.6 vs. 163.7±21.8, P=0.0001) were signif-
icantly increased; Mitral E/A ratio (1.0±0.3 vs. 1.3±0.3, P=0.0001) and mitral
Em (0.09±0.03 vs. 0.11±0.03, P=0.001) were significantly decreased; Mitral Am
(0.11±0.02 vs. 0.09±0.02, P=0.0001) and mitral E/Em ratio (8.8±3.2 vs. 7.6±2.6,
P=0.017) were significantly increased in the patients. Mitral E-wave deceleration

time (EDT) was independent predictor for LAPEF (β: −0.416, t: −4.498, P: 0.000),
LAAEV (β: 0.465, t: 5.205, p: 0.000) and LAAEF (β: 0.310, t: 3.378, P: 0.001).

Effectof chemotherapy on atrial function

Patients (n=53) Controls (n=42) P value

Left intra-atrial electromechanical delay, ms 11.4±6.0 8.1±4.9 0.008
Inter-atrial electromechanical delay, ms 19.7±7.4 14.7±6.5 0.001
LA passive emptying fraction, % 31,6±7,37 46,53±7,03 0,0001
LA active emptying fraction, % 46,67±7,04 31,19±5,24 0,0001

Conclusions: Left intra-atrial and inter-atrial EMD were found; LA mechanical
function and LV diastolic function were impaired in the patients. Mitral EDT may
predict LA mechanical function impairment. Impaired LA mechanical and elec-
tromechanical function may contribute to the development of atrial arrhythmias.
These patients may therefore benefit from periodic atrial function evaluation by
echocardiography and Holter-ECG monitoring.

P856 | BEDSIDE
Relation of clinical and biochemical variables to conventional and
speckle tracking echocardiography imaging in patients with breast
cancer on antineoplastic therapy

M.A. Nowakowska, Ł. Chrzanowski, K. Frynas, K. Wdowiak-Okrojek,
E. Szymczyk, P. Wejner-Mik, P. Lipiec, J.D. Kasprzak, M. Krakowska,
P. Potemski. Medical University of Lodz, Lodz, Poland

Background: Current antineoplastic therapies (AT) provide beneficial treatment
strategy in patients (PTS) with breast cancer but may also be associated with
cardiovascular complications. The ability of clinical, biochemical and imaging di-
agnostic modalities to predict the occurrence of cardiotoxicity dependent on AT
remains limited.
Purpose: The aim was to evaluate clinical and biochemical variables in rela-
tion with conventional and Speckle Tracking (ST) Echocardiography imaging as a
characteristic of PTS with breast cancer who receive AT.
Methods: 55 female PTS (mean age 57 years) with new diagnosis of breast
cancer were studied. Conventional and ST echocardiography was performed at
baseline and after 3, 6 and 12-months of follow-up as well clinical assessment
and troponin T (TnT) and N-terminal pro-B type natriuretic peptide (NT proBNP)
tests. Pts with LVEF <50% and significant valvular disease were excluded.
Results: Baseline LVEF and TnT were normal in all PTS. We identified sub-
sets with decreased (mean value of −16.8%, +1.9%) and normal (mean value
of −20.8%, +1.3%, P<0.0001) Global Longitudinal Strain (GLS). No statistically
significant differences were found between the above described subsets with re-
gard to baseline LVEF, 6 minute walk test (6 MWT) and NT proBNP (table). Sub-
sequently, all PTS received AT with anthracyclines, several in combination with
docetaxel (38%), paclitaxel (62%) or trastuzumab (16%)

GLS (%) <19 (n=24) ≥19 (n=31)

LVEF (%) 59.2±4.3 60.2±5.0 ns
NT-proBNP (pg/ml) 128.0±139.1 123.3±103.7 ns
6 MWT (m) 476±92 530±71 ns

Conclusions: Global Longitudinal Strain may demonstrate reduced baseline val-
ues in patients with breast cancer and otherwise normal clinical, echocardio-
graphic and biochemical variables. The use of Speckle Tracking Echocardiogra-
phy is of potential value to identify subsets needing more detailed assessment
as a preventive strategy for reduction in cardiovascular complications associated
with antineoplastic therapy.

P857 | BEDSIDE
Advanced 3D echocardiographic quantification in cardio-oncology
patients: Is there an incremental benefit to global strains beyond
accurate assessment of ejection fraction?

E. Bourni, A. Krommydas, R. Rajani, G. Carr-White, S. Kapetanakis. St Thomas’
Hospital, London, United Kingdom

2D measures of global strain have been suggested as potentially helpful mark-
ers in prediction left ventricular dysfunction in patients receiving cardiotoxic
chemotherapy, with 3D myocardial strain possibly providing more valuable pa-
rameters. We performed a cross-sectional study of unselected patients attending
our cardio-oncology service.
Methods: 92 unselected patients attending for echocardiographic surveillance
underwent 3D echocardiography. Quantification was performed with TomTec 4D
LV Analysis 3.1 to quantify LV volumes, EF, Global Longitudinal and Circumferen-
tial strains (GLS and GCS). History of previous or ongoing chemo- and radiother-
apy was noted.
Findings: Following chemotherapy, LVEF was mildly reduced (median 54% [IQR
49 - 58%]), but GLS and GCS were also mildly depressed (median GLS −17%
[IQR −14.3% to −18.8%] and median GCS −25.5% [IQR −22.7% to −29.4%]).
There was an extremely close correlation between GCS and LVEF (R-square
0.92, p<0.0001), while GLS exhibited a very good but less close correlation with
LVEF (R-square 0.51, p<0.0001). An abnormal GCS did not distinguish patients
patients receiving Trastuzumab (Herceptin), while there was a statistically signif-
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icant reduction in both LVEF and GLS in patients receiving this cardiotoxic drug
(p=0.049 and p=0.056 respectively).

Conclusions: 3D quantification of LVEF and possibly GLS may be useful in de-
tecting minor changes in LV systolic function post chemotherapy, whereas 3D
GCS did not appear to be helpful. However both 3D GCS and 3D GLS calculated
in this fashion appear to have a significant interaction with 3D LVEF, which may
continue to be the most important assessment of cardiac function in this context.
Further longitudinal studies are required to assess the prognostic value of these
parameters.

P858 | BEDSIDE
The importance of using strain derived criteria for detection of
subclinical cardiotoxicity in breast cancer patients undergoing
anthracycline and trastuzumab

C. Santoro, R. Esposito, V. Schiano Lomoriello, R. Muscariello, M. Lembo,
F. Ilardi, G. Arpino, S. De Placido, G. De Simone, M. Galderisi. University
Hospital Federico II, Naples, Italy

Purpose: The present study aimed at assessing the diagnostic power of 2D
Speckle Tracking Echocardiography (STE) in comparison with standard echo
Doppler in detection of subclinical signs of cardiotoxicity after anthracycline (ANT)
and trastuzumab (TRS) chemotherapy in breast cancer patients.
Methods: Thirty-five consecutive women (mean age = 47.6 years) with breast
cancer were treated by sequential protocols including ANT (epirubicin, cumula-
tive dose = 489±74 mg/m2) + cyclophosphamide and/or 5-fluorouracil for 3–4
cycles, followed by 18 cycles of TRS (mean cumulative = 877.4±306 mg/kg) com-
bined with taxanes (80 mg/m2) in the first three months. At baseline (before start-
ing treatment), after ANT (3 months) and TRS completion (12 months) all the
patients underwent complete standard echo Doppler exam with ejection fraction
(EF) determination and 2D STE with measurement of global longitudinal strain
(GLS). Subclinical cardiotoxicity was defined as GLS drop >15% in comparison
with baseline. Overt cardiotoxicity was defined when 2D EF was <53%.
Results: All the patients completed the cycles of chemotherapy. Seven patients
developed subclinical cardiotoxicity but, by the help of cardioprotective therapy
with ACE-inhibitors and beta-blockers, completed succesfully the chemotherapic
cycles. No one developped overt cardiotoxicity. Among standard echo Doppler pa-
rameters, 2D EF (baseline: 63.6±4.3%, ANT 61.9±4.6%, TRS: 61.3±4.7%) and
E/e’ ratio (baseline: 7.0±1.7, ANT: 7.3±2.4, TRS 6.9±2.4) did not differ signifi-
cantly between baseline and therapeutic cycles. 2D STE-derived GLS was lower
after ANT (−21.7±2.5%) (p<0.02) and after TRS (−20.8±2.7% (p<0.01) than at
baseline (−23.0±2.8%). After excluding the seven patients developping subclinical
cardiotoxicity, the statistical differences of GLS remained statistically significant
(both p<0.02). Worthy of note, 2D STE was feasible in all the patients.
Conclusions: Our study confirm the superiority of 2D STE in comparison with
standard echocardiography in diagnosing subclinical cardiotoxicity of both an-
thracycline and trastuzumab in breast cancer patients. The use of GLS criteria
for detecting subclinical cardiotoxicity can be very useful to begin timely cardio-
protective therapy and allow to complete succesfully the chemotherapy in all the
patients.

P859 | BENCH
Cardioprotection induced by ranolazine after trastuzumab treatment:
the reduction of cardiotoxicity in vitro and in vivo study

N. Maurea1, C. Coppola1, G. Piscopo1, F. Galletta1, C. Maurea1, D. Rea2,
G. Riccio3, P. Maiolino4, C. Arra2, C. De Lorenzo3. 1Istituto Nazionale per lo
Studio e la Cura dei Tumori Fondazione Giovanni Pascale - IRCCS, Division

of Cardiology, Naples, Italy; 2Istituto Nazionale per lo Studio e la Cura dei
Tumori Fondazione Giovanni Pascale - IRCCS, Animal Facility, Naples, Italy;
3Department of Molecular Medicine and Medical Biotechnology, University
Federico II, Naples, Ceinge – Advanced Biotechnology S.C.ar.l., Via Gaetano
Salvatore, Naples, Italy; 4Istituto Nazionale per lo Studio e la Cura dei Tumori
Fondazione Giovanni Pascale - IRCCS, Pharmacy Unit, Naples, Italy

Background: The anti-cancer anti-ErbB2 Trastuzumab (T) is used to treat HER2
positive breast cancer, but can produce cardiac dysfunction. The mechanisms of
such cardiotoxicity have not been elucidated, but oxidative stress may play an
important role. The late INa inhibitor Ranolazine (R) protects from doxorubicin-
induced oxidative stress and cardiac dysfunction as we have demonstrated.
Purpose: We aim at assessing whether R, administered after T treatment, re-
duces T cardiotoxicity in vivo and in vitro.
Methods: In vitro, rat H9C2 cardiomyoblasts and human fetal cardiomyocytes
were treated with T for 3 days and then treated in the absence or presence of R
for 3 days. Cell viability was determined by cell counts and MTT assays.
In vivo, fractional shortening (FS) and ejection fraction (EF) were measured by
M-mode echocardiography and radial and longitudinal strain (RS and LS) were
measured using 2D speckle-tracking, in C57/BL6 mice, at 0, 2 and after 7 days of
daily administration of T.
These measurements were repeated after 5 days of R treatment initiated at the
end of T treatment. We have divided mice in 4 groups. The first group (G1) was
treated with T for 7 days. The second group (G2) was treated with T for 7 days
and then treated with R for 5 days. The other 2 were control groups: CG1 (sham)
and CG2 (no R).
We have evaluated tissue expression of BNP (brain natriuretic peptide) by PCR
analysis on heart tissue. Moreover, apoptotic pathway was assessed by western
blotting, in lysates from murine hearts.
Results: R reduced T toxicity in H9C2 cardiomyoblasts and human fetal car-
diomyocytes as evidenced by higher percentage of viable cells treated with T+ R
with respect to cells treated with T alone (p<0.01).
In vivo, after 7 days with T, FS decreased to 48.7±4.1%, p<0.01 vs 62.3±0.8%
(sham), EF to 81.8±3.5%, p<0.01 vs 91.7±0.5% (sham), RS to 21±8.1%, p<0.01
vs 43.2±4% (sham), and LS to −11±3.7%, p<0.01 vs −38.8±6% (sham). In mice
treated with R for 5 days after T treatment, the indices of cardiac function recov-
ered: FS was 61±1.2%, EF was 91±0.7%, p<0.01; RS was 35±1.8%, p<0.05
vs T. However the alteration of LS persisted after treatment with R (−15.4±5.1%,
p=0.3 vs T).
R prevents the increased expression of BNP (p<0.05) on heart tissue.
In lysates from murine hearts, R reduced apoptosis as evidenced by decreased
levels of cleaved caspase 3.
Conclusions: R post-treatment reduces cardiotoxic effects due to T as demon-
strated in vitro by higher percentage of viable cells and in vivo by the normalization
of the values of FS, EF and RS and by the reduction of apoptosis on heart tissue.

P860 | BEDSIDE
Efficacy and safety of ACE-inhibitor and beta-blocker combination
therapy in breast cancer patients with chemotherapy-induced heart
failure

F. Guerra1, D. Contadini1, A. Menditto1, M. Marchesini1, M. Morelli1, E. Piccolo1,
N. Battelli2, R. Berardi2, S. Cascinu2, A. Capucci1. 1Marche Polytechnic
University, Cardiology Clinic, Ancona, Italy; 2Marche Polytechnic University of
Ancona, Oncology Clinic, Ancona, Italy

Background: Chemotherapy-induced cardiotoxicity is an increasingly recognized
complication of breast cancer therapy, and left ventricular dysfunction is one of its
most common manifestations. Treatment of heart failure (HF) in these patients is
usually empirical, as few evidences regarding efficacy and safety of beta-blockers
or renin-angiotensin-aldosterone system antagonists are currently available in
this specific sub-setting.
Purpose: To test whether a combination therapy with an ACE-I and a beta-blocker
could help improve symptoms and echocardiographical parameters in breast can-
cer therapy developing drug-induced HF while being safe and tolerated.
Methods: Prospective, open-blinded, interventional pilot trial on 132 consecutive
breast cancer patients candidate to adjuvant chemoteraphy. Patients underwent
complete echocardiography during chemotherapy according to guidelines. Sys-
tolic dysfunctions were graded according to the NCI criteria. All patients develop-
ing grade 1–4 systolic dysfunction were initially treated with ramipril 2.5 mg b.i.d.
and bisoprolol 2.5 mg o.d., and seen every 6-weeks in order to tritate both drugs
up to the maximum tolerated dose.
Results: Twelve patients (9%) experienced systolic dysfunction during follow-up
(5 patients grade 1, 1 patient grade 2, 3 patients grade 3 and 2 patients grade
4). Combination therapy was effective in improving HF symptoms, and treated
patients experienced a progressive restoration of left ventricular ejection frac-
tion after combination therapy, with mean values similar to baseline at 6-months
follow-up (from 0.54±0.09 at baseline to 0.44±0.08 at combination therapy start
to 0.52±0.06 at 6 months; quadratic p=0.004). On the other hand, longitudinal
strain did not show a similar improvement, and 6-month mean values were still
significantly lower than baseline (from −18.7 at baseline to −13.0 at combination
therapy start to −13.7 at 6 months; p=0.002). Median maximum doses were 5 mg
b.i.d. for ramipril and 5 mg o.d. for bisoprolol. One patient discontinued bisoprolol
due to weezing, while ramipril was tolerated in all patients. There was no need to
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withhold or interrupt planned chemotherapy except for the two patients presenting
with grade 4 systolic dysfunction.
Conclusion: Combination therapy with ramipril and bisoprolol is well tolerated in
breast cancer patients with chemoteraphy-induced systolic dysfunction. Indirect
evidences suggest that a combination therapy could be useful in preventing fur-
ther HF worsening, without the need to withhold or stop chemotherapy in patients
with grade 1–3 systolic dysfunction.

P861 | BENCH
Cardioprotective effect of eplerenone in anthracyclines-induced
cardiotoxicity

D. Martin1, M. Metrich1, R. Van Heeswijk2, M. Stuber2, R. Hullin1. 1University
Hospital Centre Vaudois (CHUV), Cardiology, Lausanne, Switzerland; 2Center
for Biomedical Imaging (CIBM), Lausanne, Switzerland

Introduction: Cardiotoxicity is a serious complication of anticancer therapy
with anthracyclines such as Doxorubicin (Dox). Dox triggers an irreversible car-
diomyopathy, mainly via production of reactive oxygen species (ROS) in car-
diomyocytes. Dox injection is associated with activation of the renin-angiotensin-
aldosterone system which may further increase ROS load and fibrosis upon ac-
tivation of the mineralocorticoid receptor (MR) by aldosterone. Using mice, we
assessed the ability of MR blockade to protect against Dox-induced cardiotoxicity
(DIC).
Methods: Wild type (WT) mice, treated with a single injection of Dox (15 mg/kg),
were fed with control or Eplerenone-enriched diet, and analyzed 5 days later.
Transgenic mice deleted for the MR gene specifically in cardiomyocytes (MR
KO), were also included to ascertain the involvement of cardiac MR signaling.
Left ventricular (LV) systolic function was assessed by 2D echocardiography and
magnetic resonance imaging, diastolic function by Doppler imaging, and strain
parameters by speckle tracking echocardiography. Changes in gene expression
levels were assessed by qPCR and activation of stress-sensing pathways as-
sessed by western blot. Plasma aldosterone levels were measured by LC-MS.
Results: In WT and transgenic littermates, Dox treatment triggered body weight
loss as well as cardiac fibrosis and atrophy. DIC was evidenced by a cardiac dias-
tolic dysfunction with a decreased E/A ratio, and by a decrease in LV dimensions,
associated with a reduced stroke volume and cardiac output. Dox treatment re-
duced expression of the cardiomyocyte-specific genes Serca2 and Myh6, and
decreased activation of AMPK. Furthermore, production of the mTOR effector
Rps6 was blunted and large increase in LC3 processing indicated an impaired
autophagy. Eplerenone treatment in WT mice or MR deletion in transgenic mice
did not prevent cardiac dysfunction or Dox related gene and protein expression
changes. MR blockade and Dox treatment synergistically increased the levels of
plasmatic aldosterone and was accompanied by an increased expression of the
angiotensin II (AgII) receptor Agtr1b.
Conclusions: Our data show that blocking MR with Eplerenone does not pre-
vent DIC in mice. We hypothesize that the increase in plasma aldosterone level
observed upon combined Dox and Eplerenone treatment in WT mice and its in-
terplay with Ag II signaling plays an important role.

P862 | BENCH
Percutaneous intramyocardial injection of amniotic membrane-derived
mesenchymal stem cells improves ventricular function and survival in
non-ischaemic cardiomyopathy in rabbits

A. Giraldo1, J. Talavera2, M.J. Fernandez Del Palacio2, C. Mico Valls2,
E. Garcia-Navarro3, N. Marin Atucha3, G. Brooks1, J.M. Moraleda3. 1University
of Reading, Institute for Cardiovascular and Metabolic Research, Reading,
United Kingdom; 2University of Murcia, Department of Small Animal Medicine
and Surgery, Veterinary School, Murcia, Spain; 3Hospital Clínico Univeristario
Virgen de la Arrixaca, Haematology Department, IMIB, Murcia, Spain

Background: Amniotic membrane-derived mesenchymal stem cell (AM-MSC)
transplant, administered by direct injection in an open chest procedure, improves
ventricular function in ischaemic cardiomyopathy. Here we evaluated the effects
on ventricular function and survival, of AM-MSC transplant administered percuta-
neously, in a rabbit model of anthracyclines induced cardiomyopathy (AICM).
Methods: Eighteen white New Zealand rabbits were induced cardiomyopathy by
administration of intravenous daunorubicin (4 mg/kg, weekly for 6 weeks). At 8
weeks after the first dose of anthracycline, rabbits were randomly allocated to
receive either 5x106 AM-MSCs transplant (transplanted group, n=9), or vehicle
control (control group, n=9), by contrast echocardiography-guided percutaneous
intramyocardial injection in 4 different sites. A complete echocardiographic exam
was performed before the first dose of daunorubicin, and then every two weeks
thereafter to evaluate myocardial function.
Results: In both groups ventricular function was normal at baseline, and
markedly reduced by daunorubicin before cell transplant (EF: 47.70±2% versus
control 47.42±4%; FS: 22.54±0.30% versus control 21.95±3%), consistent with
the development AICM. Whilst ventricular function improved at 2 weeks post-
transplant in the transplanted group (EF: 56.43±5%; FS: 27.42±3%), it further
deteriorated in the control group (EF: 37.76±4%; FS: 17.42±2%) (p<0.01 versus
control). At 4 weeks post-transplant the beneficial effect on ventricular function in
the transplanted group persisted (EF: 50.79±3%; FS: 24.88±2%), whilst ventric-
ular function remained low in the control group (EF: 41.51±4%; FS: 21.63±3%)

(p<0.05 versus control). Animals in the transplanted group survived for a longer
period of time (27.67±6.89 weeks) compared to control group (20.22±7.76 weeks)
(p<0.05).
Conclusions: Our results suggest that percutaneous AM-MSC transplant im-
proves ventricular function and survival in non-ischaemic cardiomyopathy in a
rabbit model of AICM. Further studies are needed to evaluate the mechanisms
whereby AM-MSCs transplant is beneficial in this condition.
Acknowledgement/Funding: Fundación Séneca, Agencia de Ciencia y Tec-
nología, Región de Murcia, Spain, and University of Reading, United Kingdom.
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Protective effect of cilostazol on doxorubicin-induced cardiomyopathy
mice

J.S. Koh, J.Y. Hwang, M.K. Kang, G.S. Roh, J.R. Park, J.W. Ahn. Gyeongsang
National University Hospital, Division of Cardiology, Department of Internal
Medicine, Jinju, Korea, Republic of

Background: Doxorubicin has been widely used as one of the most effective
anticancer drugs, which of use has the severe limitation due to the adverse effect
of irreversible dilated cardiomyopathy. Cilostazol, a potent phosphodiesterase III
inhibitor, has been reported to have an anti-inflammatory effect.
Purpose: We aimed to investigate whether Cilostazol has a protective effect on
doxorubicin-induced cardiomyopathy (DIC) mice model.
Methods: Mice were randomized to 1 of 4 groups: saline (S), doxorubicin (D, 5
mg/kg every week’6), cilostazol (C, 50 mg/kg every day for 6 week, doxorubicin
plus cilostazol (DC).
Results: DC group showed significantly preserved LV systolic function compared
with D group, evaluated by echographic parameters and serum B-type natriuretic
peptide (Fig. I). Perivascular fibrosis, collagen concentration, and expression of
connective tissue growth factor protein (CTGF) were significantly decreased in
DC group compared with D group (Fig. II). The dysperlin expression level in D
group heart was significantly elevated but did not in DC group heart. Doxorubicin-
induced expressions of high-mobility group protein B1, toll-like receptor 4, NF-
kB p65, and cyclooxigenase-2 proteins in heart were ameliorated in DC group
(Fig. III, IV). Doxorubicin-induced expression of antioxidative mediators including
nuclear factor-like 2, heme oxygenase-1 and superoxide dismutase-1 were not
elevated in DC group (Fig. V, VI).

Conclusion: Our findings indicate the anti-oxidative and anti-inflammatory effects
of cilostazol showed protective effects on DIC mice model.

P864 | BENCH
Daunorubicine-induced downregulation of cardiac PPARs expression
was prevented by ramipril

J. Klimas, H. Cernecka, G. Doka, J. Srankova, P. Ochodnicky, P. Krenek.
Comenius University, Faculty of Pharmacy, Department of Pharmacology and
Toxicology, Bratislava, Slovak Republic

Peroxisome proliferator-activated receptors (PPARs) modulate development of
anthracycline cardiomyopathy. Interestingly, ACE inhibition interferes with PPARs
during early stages of this pathologic condition. We hypothesized that interaction
between renin-angiotensin system and PPARs might influence also the long-term
development. For this purpose, we tested the effect of ACE inhibitor ramipril in
experimental subchronic anthracycline cardiomyopathy.
Wistar rats (10–12 wks) were intravenously administered with daunorubicin in
dose of 5 mg/kg (D5) or 15 mg/kg (D15). Two groups of rats (D5+R and D15+R)
were treated with ramipril dissolved in drinking water (1 mg/kg/24 h) during 8
weeks. Control animals received vehicle.
Left ventricular performance (under basal conditions as well as under dobutamine
stimulation) was measured invasively under general anesthesia. Expression of
PPARs (alpha, beta/delta and gama), marker of cardiac dysfunction (atrial natri-
uretic peptide; ANP) and housekeeping gene (beta-2 microglobulin; B2m) mRNA
in cardiac tissue was measured by Real-Time PCR.
Daunorubicin dose-dependently impaired left ventricular performance. While D5
rats exhibited normal survival and normal basal cardiac function only with im-
paired beta-adrenergic response (P<0.05 vs. CON), D15 rats suffered from in-
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creased mortality (33% at 8th week) and depressed ventricular performance
already under basal condition with further cardiac depression when stimulated
beta-adrenergically. This was in accordance with only non-significant tendency of
increased cardiac ANP mRNA levels in D5 rats, while in D15 a significant 6.4-fold
increase was detected (P<0.05 vs. CON). Ramipril failed to prevent mortality or
ventricular dysfunction in D15+R but reduced the upregulated ANP mRNA ex-
pression in D15+R and enhanced the beta-adrenergic response in D5+R rats
(P<0.05 vs. D5). Interestingly, cardiac PPARalpha expression remained stable
but expressions of PPARbeta/delta and PPARgama were similarly downregulated
only in D15 rats (by 42% and by 49%, resp.; for both P<0.05 vs. CON). Ramipril
prevented these alterations in D15+R rats.
In conclusion, ramipril failed to rescue cardiac function but prevented PPAR-
beta/delta and PPARgama downregulation in high dose danorubicin-induced sub-
chronic cardiomyopathy in rats.
Acknowledgement/Funding: Grant support: APVV-0887-11, VEGA1/0564/13,
VEGA1/0294/15

CARDIOTOXICITY, DIFFERENT FORMS AND DIFFERENT
MECHANISMS

P865 | BEDSIDE
Breast cancer chemotherapy related cardiotoxicity risk: from
cardiovascular risk factors assessment a strategy for its evaluation

I. Parrini1, P. Modaffari2, L. Fuso2, A.M. Ferrero2, E.M. Rebuffo3, E. Piovano4,
P. Zola4, R. Asteggiano5, M.R. Conte1 on behalf of Council of Cardiology
Practice. 1Mauriziano Hospital, Cardiology, Turin, Italy; 2Mauriziano Hospital,
Gynecology Department, Turin, Italy; 3ASL Turin 1, General Medicine, Turin,
Italy; 4University of Turin, S.Anna Hospital, Surgical Science, Turin, Italy; 5ASL
Turin 2 - ASL Turin 3, Out of Hospital Cardiology Service, Turin, Italy

Aims: Study of a strategy based on common cardiovascular (CV) risk factors as-
sessment, to evaluate chemotherapy related cardio-toxicity in patients with breast
cancer (BC).
Methods: In our Institution gynecologists and cardiologists developed a strategy
to predict cardiac function and cardiac toxicity in BC patients. Matching CV risk
determined according to ESC risk tables with treatment related risk (TTR), was
determined a patient related risk (PRR) graded in low, mild and high level. 84
women affected by BC were prospectively followed during chemotherapy from
March 2012 to August 2013 at the Academic Division of Gynecological Oncology.
Most patients received first line chemotherapy (94%) with a schedule containing
anthracyclines (83.9%), taxanes (74%), both (62,9%) and trastuzumab (25%).
Each patient underwent to an accurate evaluation of CV risk factors, to an elec-
trocardiogram and to an echocardiogram before chemotherapy and every three
months of treatment.
Results: The individual CV risk was calculated considering age (mean 53.6
years), BMI (mean 24), total and HDL cholesterol (mean 228 mg/dl and 59 mg/dl
respectively), diabetes (4%), hypertension (22.2%) and smoking habit (10%). The
TTR was calculated according to the data derived from literature for the specific
treatment schedule. Accordingly the PRR resulted low in 18 patients (21.4%), mild
in 63 (75%) and high in 3 of them (3.6%). In the low risk group none of the patients
developed a cardiac event. In the mild risk group the incidence of cardio-toxicity
was 22.6% (14/63 patients): nine patients (64,3%) developed diastolic dysfunc-
tion, and 5 patients showed a LVEF decline. Grade I systolic dysfunction was
detected in 1 patient, grade II in 3 patients and grade III in 1 patient. In the whole
cohort, no patients experienced grade IV or V toxicity. The 3 high risk patients
were already affected by a significant cardiac dysfunction before chemotherapy,
received a reduced drug schedule and were not included in the analysis. A car-
diotoxicity free survival was significantly reduced (log.rank p=0.05) in the mild
PRR group. 14 out of 81 patients (17%) experienced a cardiac event and in one,
treatment had to be discontinued.
Conclusions: Our risk strategy model, based on CV risk factors evaluation and
their relations with TTR, seems identify a PRR grading able to identify a group of
patients at high risk of cardiovascular complications due to cancer therapy.

P866 | BEDSIDE
Impaired myocardial function despite normal ejection fraction in
patients on current cancer drug therapies

L. Venneri, F. Calicchio, R. Manivarmane, A.J. Baksi, S.D. Rosen, R. Senior,
A.R. Lyon, R.S. Khattar. Biomedical Research Unit of Royal Brompton London,
London, United Kingdom

Background: Although a reduction in left ventricular ejection fraction (LVEF) is
part of the definition of cardiotoxicity in patients receiving cancer drug therapy,
LVEF is not a sensitive marker of early LV dysfunction. This study assessed the
value of myocardial strain parameters using speckle tracking echocardiography
in detecting early subclinical LV dysfunction in those individuals with a normal
ejection fraction actively on cancer drug therapies.
Methods and results: We evaluated 53 patients (age 53±13 years, women
64%) on cancer drug therapies referred to our cardio-oncology clinic. All patients
had 2D echo-derived LVEF ≥55% and echo images amenable to speckle track-
ing analysis for global longitudinal (GLS), circumferential (GCS) and radial strain

Table 1. Comparison of strain data

Cancer patients (n=53) Controls (n=25) P value

GLS % −19.8±3.3 −22±2 0.01
GCS % −23.4±4.8 −29.5±5 <0.001
GRS % 29.7±14 42±10 <0.001

(GRS). Concomitant troponin I and BNP levels were measured and 43 (81%) pa-
tients underwent CMR imaging. The 2D strain data were compared to 25 healthy
age matched controls using the student t test, as shown in Table 1. All strain pa-
rameters were significantly lower in patients on cancer drug therapies compared
to controls. 3D speckle tracking strain imaging performed in a sub-set of 23 can-
cer patients showed mean (SD) 3D GLS, GCS, GRS of −21 (4)%, −31 (4)% and
42.7 (5.4)% respectively, indicating lower radial strain findings in these patients.
CMR showed loss of torsion and/or fibrosis in 10 (23%) patients with no correla-
tion to strain values. BNP was elevated in 34 (64%) patients with no differences in
strain values compared to those with normal BNP values. Troponin I was elevated
in only one patient.
Conclusions: In our study, despite having a normal LVEF, patients on cancer
drug therapies had evidence of sub-clinical myocardial dysfunction affecting all
myocardial layers and in particular radial function. CMR findings and BNP lev-
els may provide additional complementary information. The clinical relevance of
these findings requires further study.

P867 | BEDSIDE
Preferential septal involvement in anthracycline-induced cardiotoxicity
as assessed by speckle-tracking and tissue Doppler analysis

G. Portugal, L. Branco, A. Galrinho, P. Pinto Teixeira, A.V. Monteiro, P. Rio,
J. Abreu, A.T. Timoteo, M. Mota Carmo, R. Ferreira. Hospital Santa Marta,
Department of Cardiology, Lisbon, Portugal

Changes in myocardial longitudinal deformation (MLD) have been shown to
precede left ventricular ejection fraction (LVEF) decrease and heart failure in
anthracycline-induced (AT) cardiotoxicity. Our aim was to understand if AT-in-
duced cardiac injury is associated with regional changes in LV contractile function
Methods: Echocardiograms (TTE) of breast cancer patients (P) undergoing AT-
based chemotherapy between June 2011 and October 2014 were retrospectively
assessed.Info was collected on P data and TTE measurements,including tissue
doppler (TD) velocities and segmental MLD as assessed by speckle tracking.The
association between AT-induced cardiotoxicity and regional MLD and TD systolic
velocities was explored using a linear regression model for LVEF decrease during
follow-up
Results: 80 TTEs in 53 P were included,with 1280 cardiac segments anal-
ysed.Mean age was 55.8±13.3 yrs,with 57,1% P also submitted to radiotherapy.
Mean LVEdD 48,4±7,1 mm, LVEdVol 78.2±20.4 mL, LVEsVol 28.8±11.7 mL, LVEF
(Simpson biplane) 62.6±8.8%, with LVEF<50% in 5 studies (6.25%). Linear re-
gression showed a significant association between LVEF decrease and MLD im-
pairment in 5 of 6 septal segments (pictures 1 & 2), with a non-significant trend in
the basoseptal segment. No significant association was found on the remaining
segments. TD analysis also showed an association between LVEF decrease and
TD velocity decrease on the septal wall (Septal S’, coeff 1.66, p<0.001) but not
the lateral wall (Lateral S’, coeff 0.23, p=0.344)

Conclusions: In this cohort of breast cancer P submitted to AT, LVEF decrease
was associated with both segmental MLD and TD velocity decrease limited to
septal regions. These results suggest that AT-induced cardiotoxicity may have a
specific myocardial injury pattern with preferential septal involvement

P868 | BENCH
Clinical characteristics and outcome of heart failure and captagon
amphetamine use: an observational prospective study

A. Elasfar. Prince Salman Heart Center, King Fahad Medical City, Riyadh, Saudi
Arabia

Background: The fenetylline (captagon) tablets (an amphetamine like sub-
stance) are a stimulant drugs which are widely used in the Arabian Peninsula.
Purpose: The aim of this study was to evaluate the clinical characteristics and
outcome of acute heart failure in patients using captagon tablets.
Methods: From September, 2009, through December, 2011, 280 consecutive pa-
tients with acute dilated cardiomyopathy and acute heart failure syndrome pre-
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sented to emergency department in one tertiary care center in Saudi Arabia were
enrolled in this study. Patients were divided into 2 groups; group I (40 patients)
were captagon users and group II (240) were captagon non-users. Captagon use
was elicited mainly by history taking on admission. Patients with coronary artery
disease were excluded.
Results: Fourteen percent of patients (40 patients) were captagon users. Cap-
tagon users were younger (mean age in years of 23±12 vs 28±9) and almost all of
them were male (98% vs 72%). About 40% of captagon users were alcohol users
and about 92% of them were smokers. Overall, captagon users had higher risk
of in-hospital death (7% vs 4%, p value <0.05), cardiogenic shock (15% vs 8%,
p value <0.05), pulmonary tuberculosis (7% vs 1%, p value <0.05) and recurrent
admission with heart failure (35% vs 24%, p value <0.05). After adjustment for
baseline variability, captagon use was found to be an independent risk factor of
death and for recurrent admission in patients presented with cardiomyopathy and
acute heart failure.
Conclusions: Captagon use was found to be an independent risk factor of death
and other morbidities in patients presented with cardiomyopathy and acute heart
failure. Our study underscores the importance of improving education concerning
the cardiac risks of captagon use.
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Application of label-free autofluorescence lifetime in vivo to measure
changes in myocardial fibrosis and metabolism in a doxorubicin
cardiomyopathy heart failure model

B.T. Dyer1, J.M. Elder1, J. Lagarto2, S.E. Harding1, P.M.W. French2,
N.S. Peters1, C. Dunsby2, A.R. Lyon1. 1Imperial College London, National Heart
& Heart Lung Institute, London, United Kingdom; 2Imperial College London,
Photonics Group, Department of Physics, London, United Kingdom

We are developing an autofluorescence lifetime (AFL)-based technique to char-
acterise the signatures associated with the histological, metabolic and functional
changes in myocardial disease. AFL spectroscopy exploits inherent photophysi-
cal properties of endogenous molecules without the need of introducing exoge-
nous labels that could potential alter the physiological environment. AFL mea-
surements of molecules such as NADH and flavins may discern information about
the energetic state of the myocardium, whilst matrix molecules such as collagen
can provide information on structural changes to the heart. We investigated the
application of a fibre-optic based single-point instrument combining time-resolved
spectrofluorometry and diffuse reflectance spectroscopy to measure structural
and metabolic changes in cardiac tissue in vivo in a doxorubicin cardiomyopathy
heart failure model (DOX-HF).
Sprague-Dawley male rats were administered 1.25mg/kg doxorubicin or vehicle
alone (0.9% sterile sodium chloride) via tail vein injection weekly for 8 weeks.
AFL signals were measured in vivo at 11 weeks, when a heart failure phenotype
was established with a significant reduction in LVEF of 49.6% in DOX-HF (n=8)
vs. 80.4% in controls (n=4) (**p=0.006). At 11 weeks, differences in AFL signals
between DOX-HF (n=6) and control (n=3) in left ventricle (LV), right ventricle (RV)
and LV posterior wall were observed (*p<0.05). A significantly increased propor-
tion of AFL attributable to collagen was seen across all areas in DOX-HF (n=6)
vs control (n=3) (*p<0.05 LV; *p<0.05 RV; *p<0.05 posterior). Collagen content
predicted by AFL signals was previously highly correlated with quantitative histo-
logical measurement (r=0.9844, p<0.05). In contrast to our previous experience
in a myocardial infarction heart failure model, we did not observe a decrease in
lifetime of the short decay component in the detection channel dominated by flavin
autofluorescence in DOX-HF.
Overall, our results demonstrate the sensitivity of our instrument to characterize in
vivo changes in an anthracycline cardiomyopathy heart failure model without use
of exogenous compounds. Incorporation into coronary catheters or pacing leads
could offer additional diagnostic information and monitoring. Identification of ear-
lier changes before the development of heart failure could permit development of
a risk stratification screening strategy to identify cancer patients undergoing ther-
apy who are on the way to developing heart failure to permit judicious adjustment
of chemotherapy regime.

P870 | BEDSIDE
Relationship between diastolic stiffness assessed by diastolic wall
strain and cardiac toxicity from anticancer agents

M. Arao1, W. Shimizu2. 1Tokyo Metropolitan Matsuzawa Hospital, Department
of Internal Medicine, Tokyo, Japan; 2Nippon Medical School, Department of
Cardiology, Tokyo, Japan

Purpose: Cardiotoxic anticancer regimens result in an increase in left ventricular
mass (LVM), and can result in heart failure with preserved ejection fraction (HF-
pEF). The pathophysiology of HFpEF is complex, but increased left ventricular
(LV) diastolic stiffness (DS) plays a key role. This study investigated the utility of
diastolic wall strain (DWS) to assess DS in HFpEF in patients receiving anticancer
agents.
Methods: We studied 281 consecutive breast cancer patients who completed
adjuvant chemotherapy with three drugs (cyclophosphamide, epirubicin, and 5-
FU [CEF]). Echocardiography was performed before and after 4 cycles of CEF,
and the following parameters were calculated: left atrial diameter (LAD); LV di-
ameter in diastole/systole (LVDd/s); LV end-diastolic/systolic volume (LVE(S)DV);

interventricular septal thickness in diastole/systole (IVSTd/s); posterior wall thick-
ness in diastole/systole (PWTd/s); LV ejection fraction (LVEF); ratio of early to late
ventricular filling velocity (E/A); mitral annulus velocity (e’); E/e’; Tei index (TI); rel-
ative wall thickness (RWT); DWS [DWS=(PWTs-PWTd)/PWTs]; LV mass (LVM);
LVM index (LVMI); diameter of the inferior vena cava (IVC); pulmonary artery
systolic pressure (PASP); LV end-diastolic pressure (LVEDP) and systolic blood
pressure (BPs). We also analyzed the correlation between the total amount of
CEF (�CEF)/LVM and �LVM (rate of change (%) in LVM), �DWS (rate of change
in DWS) and �LVM, and �DWS and �RWT (rate change in RWT). Furthermore,
we investigated the correlation between DWS before administration (DWSb) of
chemotherapy and the rate of change in the all indices.
Results: Symptomatic heart failure was not observed in any case. No significant
changes were observed in the indices of cardiac function, including LAD, LVEF,
TI, E/A, IVC and PASP. After treatment with the anticancer drugs, significant in-
creases were observed in LVDd/s, LVEDV, LVESV, IVSTd, PWTd, E/e’, RWT,
LVM, LVMI and LVEDP (p<0.0001). Following chemotherapy, a significant de-
crease was observed in IVSTs, PWTs, e’, DWS and BPs. Moreover, �CEF/LVM
correlated well with �LVM (r=0.41, P<0.00001), and an inverse correlation was
observed between �DWS and �LVM (r=−0.49, p<0.00001). DWSb correlated
with �IVSTd, �PWTd, �e’, �RWT, and �LVM(I). Further, DWSb was strongly
and inversely related to �PWTs (r=−0.46) and �DWS (r=−0.45).
Conclusion: A cardiotoxic anticancer regimen resulted in an increase in LVM,
an increase of DS, a tendency towards concentric hypertrophy, and HFpEF. This
tendency was more common in patients with higher DWS than in those with lower
DWS.

P871 | BEDSIDE
Incidence and clinical aspects of capecitabine cardiotoxicity:
a prospective study in the real world

C. Lestuzzi1, L. Tartuferi1, A. De Paoli2, E. Viel1, S. Virdone3, R. Innocente2,
G.M. Miolo4, S. Spazzapan4, A. Banzato5, A. Buonadonna4. 1CRO, National
Cancer Institute, Department of Cardiology, Aviano, Italy; 2CRO, National
Cancer Institute, Radiation Oncology, Aviano (PN), Italy; 3CRO, National Cancer
Institute, Epidemiology, Aviano, Italy; 4CRO, National Cancer Institute, Oncology,
Aviano (PN), Italy; 5IOV Oncologic Institute of Veneto, Cardiology, Padua, Italy

5-Fluorouracil (5FU) and its oral prodrug Capecitabine (CAPE) are used for
chemotherapy (CT) of head/neck, stomach, gut, liver and breast cancer. Both
may cause cardiotoxicity (TOX), mostly myocardial ischemia (MI), ventricular ar-
rhythmias (VA), left ventricular dysfunction (LVD). TOX of 5FU may be precipitated
by effort, but data about CAPE are lacking. Since CAPE is given on ambulatory
basis for several weeks, pts under CT might be at risk of toxicity during daily
physical activity.
Aim of the study: To evaluate the incidence and clinical presentation of CAPE
TOX during physical activity.
Methods: We prospectively studied 142 patients (pts), 90 males, 52 females,
mean age 62, undergoing CT with CAPE. Cardiovascular risk factors (CVRF)
were present in 102 pts; 7 had ischemic heart disease (IHD). All the pts had a
clinical evaluation, ECG and echocardiogram (Echo) before CT. A physical stress
test was planned before CT in those with IHD, after >10 days of CT for all, and in
the last week of CT if treatment lasted >4 weeks. We considered possible signs
of TOX: typical angina; appearance of >2 mm ST segment elevation in >3 ECG
leads (at rest or after stress); >2 mm ST depression or Lown 3 VA during stress;
new negative T waves at ECG. To rule out an underlying IHD, all the pts with
suspected TOX underwent a stress test >10 days after withdrawing CAPE and
without additional cardiologic therapy; those with LVD had also a new Echo. Only
the pts with normal ECG, stress test and Echo after wash-out were considered
having had TOX.
Results: Among the 142 pts, 23 (16%) had TOX: 13 silent MI, 4 angina, 4 VA, 3
ECG signs of ischemia and LVD. Six pts had rest TOX: one with acute coronary
syndrome and 3 with silent ischemia at ECG did not undergo stress test; 2 with
Lown 2 VA underwent stress test, and VA worsened. Among the 18 pts with TOX
during stress, 3 had angina, 15 no or atypical symptoms. EGG showed ST seg-
ment elevation (up to 5 mm) in 6 pts, ST segment depression in 8, frequent VA in
9. Troponin T was elevated in one pt only. Presence of IHD or CVRF did not influ-
enced the risk of TOX. Atypical symptoms (chest discomfort, jaw pain...) during
daily life before stress test were more frequent in the pts with TOX (p<0.01).
Conclusion: Cardiotoxicity was frequent during CAPE CT. It was triggered or
worsened by physical effort in 78%, and in most pts was asymptomatic, even in
presence of significant ECG changes and/or LVD. Pts treated with CAPE should
be adviced to avoid efforts, and should be routinely screened with ECG during
CT.
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SDF-1/CXCR4 axis downregulation in daunorubicin cardiomyopathy is
partly restored by G-CSF and DPP-4 inhibitor, but this is not
associated with increased expression of stem cell markers

J. Srankova, L. Pivackova, G. Doka, J. Klimas, P. Krenek. Comenius University,
Dept. Pharmacology and Toxicology, Faculty of Pharmacy, Bratislava, Slovak
Republic

We previously reported a decreased expression of stem cell markers in daunoru-
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bicin cardiomyopathy. The chemokine SDF-1 can attract stem cells and in-
crease their homing into the heart via its receptor CXCR4. The role of this
pathway is not known in anthracycline cardiomyopathy. SDF-1 is degraded via
dipeptidylpeptidase-4 (DPP-4). Direct stem cell administration into the damaged
heart has risks and disadvantages, and a pharmacological approach using a com-
bination of stem-cell-mobilizing granulocyte colony-stimulating factor (G-CSF)
and a DPP-4 inhibitor has never been tested in anthracycline cardiomyopathy.
To examine the status of SDF-1/CXCR4 pathway in anthracycline cardiomyopa-
thy, and to test the hypothesis that administration of G-CSF, a DPP-4 inhibitor
linagliptin (LINA), or their combination can alleviate cardiac damage and stem
cell marker expression downregulation in daunorubicin-induced cardiomyopathy
in the rat.
12 weeks old male Wistar rats were i.v. administered daunorubicin (7.5 mg/kg)
(DAU) or physiological solution (CON). G-CSF analogue pegfilgrastim (100 ug/kg,
s.c.) was given 24h after DAU (DAU+GCSF). LINA (5 mg/kg/d) was administered
in food, immediately after DAU (DAU+LINA). An additional DAU group was treated
with the combination DAU+G-CSF+LINA. Rats were sacrificed after 8 weeks. We
used RT-PCR to measure left ventricular mRNA levels of atrial natriuretic peptide
(Anp), alpha myosin heavy chain (Myh6), Sdf-1, Cxcr4, stem cell factor (Scf),
and stem cell markers: Cd34/Cd133 for endothelial progenitor cells, Cd105 for
mesenchymal stem cells and c-kit for cardiac progenitor cells.
DAU treatment was associated with 55% mortality (P<0.05 vs CON), this was
prevented partly by G-CSF (80% survival, P<0.05 vs DAU) and completely in
DAU+G-CSF+LINA (100% survival, P<0.05 vs DAU, P<0.05 vs DAU+LINA). DAU
increased Anp and decreased Myh6 expression that was not ameliorated by treat-
ment. DAU downregulation of Sdf-1 (−32%, P<0.05) was unaffected by G-CSF
(−31%, P<0.05), but rats in DAU+LINA and DAU+G-CSF+LINA had an expres-
sion of Sdf-1 that was not different from the controls. Similar results were ob-
tained with Cxcr4. Scf was downregulated in all groups. Stem cell markers were
decreased by DAU, but their expression was not ameliorated by treatments.
DAU administration in the rat led to decreased Sdf-1 and Cxcr4 expression that
may be involved in the development of DAU cardiomyopathy. G-SCF clearly pro-
tects DAU rats from early mortality. Although LINA and G-CSF+LINA partly re-
stored Sdf-1 and Cxcr4 mRNA levels, they failed to increase the expression of
stem cell markers.
Acknowledgement/Funding: VEGA 1/0294/15, APVV-0887-11
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Sympathoadrenergic activation induces sRAGE-downregulation

S.R. Selejan, A.M. Tatu, D. Linz, M. Hohl, S. Ewen, A. Kazakov, F. Mahfoud,
M. Boehm, I. Kindermann. Saarland University Hospital, Department of Internal
Medicine III, Cardiology, Homburg, Germany

Background: Chronic heart failure is associated with increased sympathetic ac-
tivity and subclinical inflammation.
The receptor for advanced glycation endproducts (RAGE) activates inflamma-
tory programs responsible for oxidative stress, cardiac remodelling and chronic
inflammation. Soluble RAGE (sRAGE) comprising only the RAGE-ectodomain is
regarded as a decoy receptor exerting anti-inflammatory effects.
Renal sympathetic denervation (RDN) decreases sympathetic nerve activity and
has been shown to provide cardiac protection in obese and hypertensive rats
(SHRob) with mild cardiac dysfunction.
The effect of sympathetic modulation on RAGE/sRAGE balance has not been
investigated yet.
Methods: Blood samples from patients with ischemic (n=15) and non-ischemic
chronic heart failure (n=15) were assessed for sRAGE by quantitative Western
blot and densitometric analysis. Age-matched healthy volunteers served as con-
trols (n=15). Left ventricular ejection fraction and left ventricular diameters, such
as LVEDDi (left ventricular end diastolic diameter index) were determined by
echocardiography in the patient groups.
Freshly isolated human peripheral blood mononuclear cells (PBMCs) were
treated with isoproterenol and membraneous RAGE and sRAGE shedding into
the cell culture medium were assessed by Western blot.
Additionally, sRAGE was assessed by Western blot in blood samples and my-
ocardium of obese spontaneously hypertensive rats (SHRob) treated with RDN
and were compared with sham-operated littermates (n=4–5 each group).
Results: Plasma sRAGE was significantly decreased in patients with non-
ischemic dilated cardiomyopathy as compared with healthy controls and with is-
chemic cardiomyopathy (50% decrease) and showed an inverse correlation to
LVEDDi in all patients (r=−0.4; p=0.04; n=30).
In SHRob, RDN significantly increased sRAGE-levels in the myocardium (+46%)
and blood samples (+65% versus SHR-ob without RDN). Myocardial sRAGE con-
tent was negatively correlated with left ventricular interstitial fibrosis formation
assessed by picro sirius red staining (r=−0.9; p=0.003; n=8) indicative of an anti-
remodelling effect.
In vitro stimulation of human PBMCs with isoproterenol increased membraneous
RAGE expression (+40%) and decreased sRAGE secretion into the cell culture
medium (−50%) in a time dependent manner.
Conclusion: Sympathoadrenergic stimulation decreases sRAGE expression in
vivo and in vitro leading to deleterious cardiac remodelling. Modulation of sym-
pathetic nerve activity might prevent RAGE-induced pro-inflammatory effects and
progression of cardiac damage.
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Potential role of epicardial adipose tissue in cardiac simpathetic
denervation in heart failure

V. Parisi1, G. Rengo1, T. Pellegrino2, R. Formisano1, G. Pagano1, G. Gambino1,
A. Cuocolo3, P. Perrone Filardi3, D. Leosco1, N. Ferrara1. 1University of
Naples Federico II, Department of Translational Medical Sciences, Naples, Italy;
2National Research Council, Institute of Biostructure and Bioimaging, Italian
National Research Council, Naples, Italy; 3Federico II University of Naples,
Advanced Biomedical Science, Naples, Italy

Background: Adrenergic overactivity induces cardiac beta-adrenergic receptor
dysfunction and sympathetic myocardial denervation in heart failure (HF). An in-
crease of visceral fat is associated with adrenergic overactivity, but no data are
available on epicardial adipose tissue (EAT) and cardiac adrenergic derangement.
Purpose: In HF pts we evaluated the relationship between EAT thickness and
123I-metaiodobenzylguanidine (123I-MIBG) parameters. We also tested the hy-
pothesis that EAT is a local source of cathecolamines.
Methods: We measured EAT thickness in 110 patients with systolic HF (mean
ejection fraction, 38.1±9.3) undergoing 123I-MIBG planar [early heart to medi-
astinum ratio (H/M) and late H/M] and SPECT imaging [total defect score (TDS)]
and in 27 controls. Fom 10 pts undergoing coronary artery by-pass we collected
EAT and subcoutaneous (SC) adipose tissue samples and we measured cate-
cholamines in their secretomes.
Results: EAT thickness was increased compared to controls (p<0.001). EAT
thickness significantly correlated with early H/M (r=−0.3; p<0.001) and late H/M
(r=−0.3; p<0.001), and TDS (r=0.7; p<0.001). At multivariate analysis, EAT and
left ventricular ejection fraction (LVEF) were both predictors of TDS and late H/M,
while EAT was the only predictor of early H/M. EAT had an additional predictive
value on 123I-MIBG parameters when added to clinical variables and LVEF, uti-
lizing a model of increasing global chi-square (Figure 1). EAT secreted significant
higher levels of adrenaline and noradrenaline with respect to SC (p<0.05).

Conclusions: EAT thickness is increased in HF pts, correlates with cardiac sym-
pathetic derangement, and improves the predictive value on MIBG parameters.
EAT might be a local source of catecholamines and actively participate in cardiac
adrenergic overdrive.
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Increased levels of high sensitive troponin T after first dose of
adriamycin therapy may predict brain-type natriuretic rise after 6
months in patients with breast carcinoma

O. Sahin, C.E. Caglayan, S. Matyar, A.I. Celik, A. Cureoglu, O.S. Deveci,
M. Demirtas, S. Paydas. Cukurova University, School of Medicine, Adana, Turkey

Purpose: Advances in treatment strategies have improved outcomes of patients
with breast cancer and increased their lifespan. However, complications observed
during cancer treatment blunt these beneficial effects. Anthracyclines are effective
chemotherapeutic agents widely used in metastatic breast cancer. Cardiomyopa-
thy is one of the most serious complications of these chemotherapeutic agents,
which increases morbidity and mortality. Early prediction of cardiovascular com-
plications is of paramount importance in this patient group. In this study, we aimed
to investigate usefulness of highly sensitive troponin-T levels (hsTrT) for prediction
of anthracycline-induced cardiomyopathy.
Methods: Patients newly diagnosed with metastatic breast cancer with normal
cardiac function were randomized to our study. All patients had taken 240 mg/m2

adriamycin in 12 weeks (divided to four equal doses with 3 week intervals). Brain-
type natriuretic peptide (BNP) and hsTRT levels were measured; echocardiogra-
phy and tissue Doppler imaging was performed to all patients for 4 times: at base-
line, 12–24 hours after first adriamycin dose, at 3 months and at 6 months. Pa-
tients with BNP levels higher than 200 ng/L at 6th month were assumed to have
BNP elevation. Logistic regression analysis was performed to estimate indepen-
dent influence of variables on BNP rise.
Results: A total of 43 women (52.7±12.1 years) with breast cancer were included
in our study. Brain natriuretic peptide elevation was observed in 8 patients, in
which 2 of them showed signs of overt heart failure. In the logistic regression
analysis, hsTrT levels measured 12–24 hours after first adriamycin dose were
independently associated with BNP rise at 6th month (OR: 1.154; [0.974–1.336]
95% CI). Receiver operating curve analysis revealed a cut-off value of 12.85 ng/L
for hsTrT levels to predict BNP elevation at 6th month with 62.5% sensitivity and
85.7% specificity. Further more, hsTrT levels after first dose of adriamycin therapy
higher than 21.76 ng/L predicts BNP elevation at 6th month with a specificity of
97.1% in our patient group.
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Conclusion: Even slight increases of hsTRT after first adriamycin dose might
predict BNP rise after 6 months in patients with breast cancer. However, sample
size is very limited in our study to make definitive concerns. Studies with larger
patient populations, which take clinical heart failure progression into consideration
as an end point rather than biochemical marker elevations, are required for more
precise results.

HEART FAILURE BIOMARKERS
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Combined measurements of N-terminal pro-brain natriuretic peptide
and D-dimer levels predict long-term mortality in acute heart failure

K. Minami1, M. Kurobe1, S. Furudono1, Y. Uchida1, T. Nunohiro1, S. Takeshita1,
H. Nakashima1, K. Maemura2. 1Nagasaki Harbor Medical Center City Hospital,
Department of Cardiology, nagasaki, Japan; 2Nagasaki University Hospital,
CARDIOVASCULAR MEDICINE, Nagasaki, Japan

Aims: Previous reports have shown that hypercoagulability, as assessed by D-
Dimer level, is associated with an increased mortality risk in patients with acute
heart failure. We hypothesized that a combined approach using both N-terminal
pro-brain natriuretic peptide (NT-proBNP) and D-dimer levels might improve the
clinical risk stratification for heart failure.
Methods: In total, 287 patients who presented to our emergency room within 24 h
of symptom onset were included, and NT-proBNP and D-dimer levels were mea-
sured simultaneously. Patients were divided into 4 groups based on the median
levels of NT-proBNP (6590 pg/mL) and D-dimer (3.5 mg/dL). The main outcome
measure was all-cause mortality.
Results: The median follow-up duration was 539 days. Patients presenting with
2 times higher levels of both NT-proBNP and D-dimer exhibited increased long-
term mortality compared with other patients (44.1% vs. 22.2%, p<0.01). Univari-
ate Cox regression showed that high D-dimer [hazard ratio (HR) 2.01; p=0.018],
high NT-proBNP (HR, 3.00; p<0.01), and high NT-proBNP/D-dimer (HR, 3.29;
p<0.01) were positively correlated with all-cause mortality. Multivariable Cox re-
gression adjusted for NT-proBNP, D-dimer, and known risk factors indicated that
high NT-proBNP/D-dimer was positively correlated with long-term mortality (HR,
2.24; 95% confidence interval, 1.03–4.57; p=0.043).

6 months mortality

Conclusion: A combination of NT-proBNP and D-dimer levels was useful to pre-
dict long-term mortality in patients with acute heart failure.

P877 | BENCH
Transcriptome profiling of natriuretic peptide system in cardiac tissue
of patients with idiopathic or ischemic end-stage dilated
cardiomyopathy

M. Cabiati1, B. Svezia2, M.M. Cesare1, L. Botta3, C. Caselli1, M. Matteucci2,
V. Lionetti2, S. Del Ry1. 1Institute of Clinical Physiology of CNR, Pisa, Italy;
2Sant’Anna School of Advanced Studies, Institute of Life Sciences, Scuola
Superiore Sant’Anna, Pisa, Italy; 3Niguarda Ca’ Granda Hospital, Department of
cardiac Surgery, Milano, Italy

Purpose: Circulating levels of Natriuretic Peptides (NPs) play a role as reliable
biomarkers of disease stage in patients with heart failure (HF). However, while
several studies are present in literature about their circulating levels, only few
data on the RNA expression have been reported and it is still debated whether
the myocardial levels of NPs change in relation to etiology of cardiomyopathy in
patients with similar left ventricular (LV) function. The aim of the study was to an-
alyze the transcriptome profiling of NPs system in LV tissue of patients affected
by idiopathic (DCM) or ischemic (ICM) end-stage dilated cardiomyopathy under-
going cardiac transplantation.
Methods: Transcriptomic profile of NP system and of relative reference genes
(RPS4X, eEF1a, RPL13a) was measured in LV myocardium of DCM (n=8; age:

Abstract P878 – Table 1

Parameter Pre-procedure (NT-proBNP) Pre-procedure (BNP) Post-procedure (NT-proBNP) Post-Procedure (BNP)

Renal Vein (RV) (ng/L) 427.80 (41.12, 712.60) 47.08 (16.69, 131.76) 294.10 (48.92, 569.20)) 60.17 (24.99, 104.82)
Coronary sinus (CS) (ng/L) 514.40 (96.75, 1033.00) 152.08 (42.98, 479.41) 421.50 (66.78, 779.00) 143.08 (52.71, 254.10)
Radial artery (RA) (ng/L) 476.90 (58.85, 811.10) 62.34 (18.17, 191.00) 353.80 (55.42, 674.00) 76.62 (30.42, 142.87)
Fraction cardiac production of NT-proBNP 24.20 (16.36, 32.12) 58.16 (36.21, 66.75) 24.45 (10.15, 33.37) 45.96 (35.14, 61.18)
Fraction renal excretion of NT-proBNP 16.09 (9.13, 23.65) 24.94 (22.40, 31.57) 14.10 (0.59, 16.87) 18.64 (11.18, 26.02)

<50yrs; LVEF%=17.5±3; LVEDV=305.5±110ml) and ICM pts (n=8; age: <50yrs;
LVEF%=19.5±5.2; LVEDV=270±97 ml) with similar cardiac function by Real-Time
PCR analysis. All patients received similar medications and cardiac function was
assessed by echocardiography. As control (C, n=5) atrial cardiac tissue samples
of age and sex matched subjects with LVEF% ≥50 were analyzed.
Results: All myocardial NPs resulted expressed in both DCM and ICM pa-
tients, yet BNP was the main expressed NP. In particular, ANP (DCM:0.445±0.26;
ICM:0.077±0.05) and BNP (DCM:9.89±1.92; ICM:3.29±1.4, p=0.007) resulted
higher in DCM compared to ICM, while CNP was more higher in ICM, even
though not significantly (DCM:0.864±0.4; ICM:1.85±0.99). All NP receptors were
expressed in both groups. Even though BNP and CNP levels were higher in both
failing hearts compared to C, between the NP receptors only NPR-B resulted in-
creased in DCM (p<0,0001 C vs. DCM). Significant correlations were observed
between BNP and NPR-A, NPR-B and NPR-C (p=0.022 and p=0.044, p<0.0001
respectively).
Conclusions: Our results show, in the presence of similar decay of the LV func-
tion, an activation of the entire NP system reporting a different involvement in
cardiac tissue of ICM/DCM patients and underlining a different trend for CNP
mRNA expression. Even though more studies are necessary to better explain the
role of CNP in the setting of cardiomyopathies, these findings support the future
use of CNP as a new target in the treatment of ischemic disorders, thanks to its
protective effects. Moreover its different transcriptomic levels, depending on the
aetiology, together with the activation of its specific receptor, NPR-B, could be
used in future clinical application as important diagnostic tool.
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B-type natriuretic peptide and amino terminal pro-B-type natriutec
peptide is not released after acute atrial injury

J. Pollock, R. Parik, T. Dickfeld, V. See, S. Seliger, C. Defilippi, R. Christenson.
University of Maryland, Cardiovascular Medicine, Baltimore, United States of
America

Background: B-type natriuretic peptide (BNP) and amino terminal pro-B-type na-
triuetic peptide (NT-proBNP) are biomarkers in diagnosis and prognosis of cardiac
disease including post myocardial infarction (MI) in the absence of heart failure
or abnormal ejection fraction. Whether increased BNP and NT-proBNP are due
to myocardial injury or decreased renal clearance is incompletely understood.
Purpose: To investigate the fractional renal extraction and cardiac production
of BNP and NT-proBNP before and after acute MI in patients with normal renal
function.
Methods: 17 men and 6 women undergoing electrophysiology ablation proce-
dures were enrolled in this study. 22 patients had pulmonary vein ablation for
atrial fibrillation and 1 patient had ablation for ventricular tachycardia. BNP and
NT-proBNP were measured in samples obtained from the renal vein, radial artery
and coronary sinus pre-and 43±34 minutes post last ablation.
Results: The mean creatinine and eGFR was 0.95±0.34 mg/dL and 77.34±22.17
ml/min/1.73m2, respectively. Cardiac troponin (cTnI) rose from 3.7 to 460.8 ng/L
(p<0.001) pre and post procedure. In contrast, there were no differences in pre
and post-procedure systemic levels of renal extraction or cardiac production of
NT-proBNP and BNP levels (Table 1).
Conclusion: Acute atrial myocyte injury doesn’t result in measurable release of
BNP despite evidence of cell death by cTnI level. We hypothesize that the intra-
cellular storage of BNP or proBNP in atrial myocytes is minimal, and a prognostic
rise in these biomarkers is independent of myocyte cell injury.
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NT-proBNP-guided treatment of high risk heart failure patients after
acute decompensation

D. Koshkina, A. Skvortsov, O. Narusov, V. Protasov, S. Nasonova, V. Masenko,
S. Tereschenko. Russian Cardiology Research and Production Complex,
Moscow, Russian Federation

Background: NT-proBNP-guided therapy was superior to standard therapy in
high risk patients (pts) with systolic HF after acute decompensation (ADHF).
Purpose: To evaluate the superiority of heart failure (HF) therapy guided by NT-
proBNP vs standard treatment of CHF pts at high risk after ADHF.
Methods: In the prospective single-center trial were included 105 pts with ADHF
III-IV FC NYHA and LV systolic dysfunction due to coronary artery disease and
dilated cardiomyopathy. After HF symptoms compensation, at discharge, high
risk pts (discharge NT-proBNP >1400 pg/ml) were randomized into group of
therapy guided by NT-proBNP (group 1) and standard HF therapy (group 2). The
goal of treatment was to reduce NT-proBNP concentration <1000 pg/ml, or at
least 50% of the initial. The primary end point of the trial was total cardiovascular
events for 1-year follow-up period that included cardiovascular (CV) death, hos-
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pitalization due to HF. At discharge, NT-proBNP concentration was 3651 (2191,5;
6613,0) pg/ml in group 1 and 2862,0 (2015,0; 4761,50) pg/ml in group 2, p=0,488.
Blood samples to determine the biomarkers concentrations (NT-proBNP, sST2,
copeptin, galektin-3, highly sensitive Troponin T and NGAL) were collected at
discharge from the hospital,3 and 6 months after. Filling pressure was assessed
by E/E’.
Results: At the end of the study all pts in groups 1 and 2 have been treated by
recommended triple combination of iACE/ARB+beta-blocker+MRA, but the mean
doses up-titration of iACE/ARB and beta-blockers at the 6 months of treatment
were significantly higher in NT-proBNP-guided group: 281% and 267% vs 208%,
205% respectively, p<0.05. After 6 months of treatment median NT-proBNP con-
centration in group 1 significantly decreased to 1585,5 (976,5; 2612,5) pg/ml
(�% = −53.1%), compared with group 2 – 2450,0 (2028,0; 3328,0) pg/ml (�%
= −11.1%), p=0.024. After 1 year of follow-up CV mortality rate in group 2 was
significantly higher than in group 1 (34% vs 13%, p=0.025), as well as the rate
of the first and total HF hospitalization (34% vs 13%, p=0.028 and 54% vs 13%,
p=0.02, respectively). Pts in group 1 also showed more pronounced significant
reduction of all investigated biomarkers activity, especially sST2 (�% = −37,1%)
and copeptin (�% = −29,9%) (p<0.001 for both), improvement in HF clinical and
functional status, quality of life, LV systolic and diastolic function,compared with
group 2.
Conclusion: NT-proBNP-guided therapy was superior to standard therapy in re-
duction of CV mortality and HF hospitalization, improving quality of life and LV
remodeling in high risk patients with systolic HF after ADHF.
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Elevated ALT values predict mortality in cardiogenic shock: the
CardShock study

T. Jantti1, J. Lassus1, J. Parissis2, J. Tolonen2, A. Sionis3, J. Spinar4,
M. Banaszewski5, K. Pulkki6, A. Mebazaa7, V.-P. Harjola1. 1Helsinki University
Central Hospital, Helsinki, Finland; 2Attikon University Hospital, Athens,
Greece; 3Hospital de la Santa Creu i Sant Pau, Barcelona, Spain; 4University
Hospital Brno, Brno, Czech Republic; 5Institute of Cardiology, Warsaw, Poland;
6Eastern Finland Laboratory Centre, Kuopio, Finland; 7Inserm UMR-S 942,
Paris, France

Purpose: To assess the prognostic value of alanine aminotransferase (ALT) lev-
els at different time points and the associated clinical profile(s) and outcome(s) in
cardiogenic shock patients.
Methods: Serial blood sampling (12–24h intervals during four consecutive days)
was performed in 178 patients enrolled in the prospective multicenter CardShock
study. ALT levels were analyzed in a central laboratory. Associations of ALT levels
with clinical data and outcomes were analysed using SPSS statistical software.
Results: Patients were on average 67 years old, 26% women. Mean systolic
blood pressure was 77 mmHg (standard deviation 12 mmHg), and median lactate
3,1 mmol/l (interquartile range 1,8–6,7 mmol/l). The overall 90-day mortality was
42,0%.
In this cohort of cardiogenic shock, the prevalence of elevated ALT (>70 Units/L)
was 36%. We found that ALT12h had the strongest association with mortality at
90 days. An elevated ALT12h was also more frequently associated with signs of
hypoperfusion (lactate >2 mmol/l, oliguria) at presentation (p-values of 0,001 and
<0,001, respectively).
Patients with elevated ALT12h had higher 90-day mortality compared to patients
with normal ALT (58,2% vs. 28,9%, log rank p<0,001, Figure 1). The associa-
tion remained statistically significant also in multivariate Cox regression analysis
adjusted for gender, age, medical history, ejection fraction, prior resuscitation,
lactate and estimated glomerular filtration rate (hazard ratio 2,8 [95% confidence
interval 1.1–6,7; p=0.024]).

Elevated ALT12h and 90-day mortality

Conclusions: Elevated ALT12h is associated with signs of hypoperfusion and is
an independent predictor of 90-day mortality in cardiogenic shock.
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Model for end-stage liver disease score excluding INR (MELD-XI)
modified by serum direct bilirubin level is useful for risk stratification
in patients with acute heart failure

M. Yamamoto, T. Nagai, A. Okada, Y. Sugano, Y. Asaumi, T. Noguchi, K. Kusano,
H. Ogawa, S. Yasuda, T. Anzai. Cardiovascular medicine National Cerebral and
Cardiovascular Center, Cardiovascular, suita, Osaka, Japan

Background: Hepato-renal damages are frequently occurred and associated
with worse clinical outcomes in heart failure (HF). Model for End-stage Liver Dis-

ease score excluding INR (MELD-XI) has been reported to be useful for risk strat-
ification in acute HF (AHF). We have previously reported that direct bilirubin (DB)
might be superior to total bilirubin (TB) as a prognostic predictor in AHF.
Purpose: To evaluate the prognostic impact of MELD-XI modified by DB (named
MELD-DB).
Methods: A total of 477 consecutive patients with AHF in our prospective reg-
istry cohort were examined. Patients with acute coronary syndrome and without
accessible data of serum creatinine (Cr), TB and DB levels within 24 hours after
admission were excluded, and MELD-DB and adjusted MELD-XI were calculated
in 330 patients. We obtained the following formulas appropriately fitting our co-
hort: MELD-DB score = 10.127 × ln(Cr) + 21.536 × ln(DB) + 6.963, and adjusted
MELD-XI score = 11.75 × ln(Cr) + 7.05 × ln(TB) + 5.7. Patients were divided
into high MELD-DB group (above 10, by receiver operating characteristic (ROC)
cut-off) and low MELD-DB group (below 10). Adverse events were defined as
worsening HF and death.
Results: During mean follow-up period of 207 days, adverse event oc-
curred in 107 patients. High MELD-DB group had significantly higher inci-
dence of adverse events compared with lower group by Kaplan-Meier analy-
sis (log-rank, P<0.01). High MELD-DB group had lower systolic blood pres-
sure (133±34 vs 140±28mmHg, P<0.01), LVEF (34±16 vs 38±17%, P<0.01),
hemoglobin (11.4±2.2 vs 12.1±1.9g/dl, P<0.01) and serum sodium (138.2±4.8
vs 139.9±3.9mEq/l, P<0.01) levels, and higher plasma BNP (711±646 vs
1128±1074, P<0.01) than low MELD-DB group. There were no significant dif-
ferences between the groups in terms of age, sex, etiology of HF, cardiovascu-
lar medications and initial intravenous treatment. In multivariate Cox proportional
hazard analyses, MELD-DB was an independent determinant for adverse events
(HR 1.97, 95% CI 1.28–3.05, P=0.0018), even after adjustment by existing prog-
nostic variables including LVEF, hemoglobin, serum sodium and plasma BNP lev-
els. Furthermore, ROC analyses indicated that area under the curve (AUC) of
MELD-DB was higher than that of adjusted MELD-XI for adverse events (0.677,
0.654, respectively).
Conclusions: In patients with AHF, MELD-DB was an independent determinant
for adverse events, with higher AUC than that of adjusted MELD-XI. These find-
ings suggest that MELD-DB may be a novel model for identifying high-risk AHF
patients.
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Obesity and novel biomarkers in heart failure results from the
Gutenberg Health Study

E. Zengin1, C.R. Sinning1, R.B. Schnabel1, T. Munzel2, P.S. Wild2, K. Wollert3,
T. Kempf3, S. Blankenberg1, D. Westermann1, T. Zeller1 on behalf of Gutenberg
Health Study. 1University Heart Center Hamburg, Clinic for General &
Interventional Cardiology, Hamburg, Germany; 2Johannes Gutenberg University
Mainz (University Hospital of Mainz), Mainz, Germany; 3Hannover Medical
School, Hans-Borst-Zentrum für Herz- und Stammzellforschung, Klinik für
Kardiologie und Angiologie, Hannover, Germany

Background: Patients presenting with obesity often report symptoms related to
heart failure (HF) and therefore the need to identify truly symptomatic heart failure
patients.
Objectives: The objective of this study is to explore the use of novel biomarkers
beside the widely used natriuretic peptides to assess presence of HF in subjects
with an BMI <30 and ≥30.
Methods: Novel biomarkers (soluble source of tumorigenicity 2 [sST2], growth
differentitation factor-15 [GDF-15], and C-reactive protein [CRP]) were measured
in 5,000 individuals of the Gutenberg Health Study, a single-center, prospective,
population-based cohort study. The sample included 2,460 women (median age
55 1st and 3rd quartile 45/64 years) and 2,540 men (median age 56 and 46/66
years). BMI <30 was present in 3766 subjects (male N=1887) and BMI≥1204
individuals (male N=645). In a logistic regression analysis the odds ratio (OR)
of each biomarker was assessed in fully adjusted model including all risk fac-
tors and NT-proBNP. Receiver operating characteristic (ROC) curve analysis was
performed to assess the area under the curve (AUC) for presence of HF.
Results: Biomarker concentration was different in patients with HF and a BMI <
or ≥30. The concentration of natriuretic peptides was lower in HF subjects with a
BMI≥30 (NT-proBNP 136pg/mL vs. 86pg/mL; p<0.01). Especially the novel mark-
ers sST2 and GDF-15 on the other hand were elevated pointing at the different
pathophysiology of HF development in obese subjects. In the cohort BMI≥30 the
odds ratio (OR) of the natriuretic peptides for HF were lower in comparison to
the cohort BMI<30 (NT-proBNP 1.3; p=0.02 and OR 1.8; p<0.01). On the other
hand in the cohort BMI≥30 the OR for CRP with 1.5 and for sST2 and GDF-15
with 1.3 and 1.4 (all p<0.01). From ROC curve analysis, the AUC for diagnosis of
HF was 0.71 for NT-proBNP and GDF-15 in the cohort with a BMI <30, followed
by CRP with an AUC of 0.65 and sST2 with 0.58. For subjects with a BMI ≥30
GDF-15 performed better with an AUC of 0.69 followed by NT-proBNP with 0.63.
For CRP the AUC was 0.61 and 0.59 for sST2. Regarding cut-offs in the cohort
with a BMI ≥30, sST2 with a cut-off of 25ng/mL had the highest sensitivity with
63% (specificity 51%), GDF-15 with a cut-off of 1292ng/L had a sensitivity of 49%
(specificity 80%).
Conclusion: Differentiating symptomatic HF in obese patients is amplified by the
use of biomarkes and beside the current standard of natiruretic peptides, the
novel biomarkrers GDF-15 and sST2 might improve the reliable identification of
patients with HF.
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Exhaled acetone concentration is a novel noninvasive biomarker
related with disease severity in patients with congestive heart failure

T. Yokokawa1, Y. Sugano1, A. Shimouchi2, N. Jinno2, M. Shirai2, Y. Satoshi1,
H. Ogawa1, T. Anzai1. 1National Cerebral and Cardiovascular Center,
Cardiovascular Medicine, Osaka, Japan; 2National Cerebral and Cardiovascular
Center, Cardiac Physiology, Osaka, Japan

Background: Energy metabolism is known to be altered in heart and skeletal
muscle in patients with congestive heart failure (CHF) according to its severity.
Augmented lipolysis increases free fatty acid oxidation, leading to elevation of
blood ketone body in CHF. We hypothesized that exhaled acetone concentration
(EAC), reflecting blood ketone body concentration, would be increased in relation
to disease severity of CHF and myocardial damage, serving as a novel noninva-
sive biomarker.
Methods: Hospitalized patients with CHF were prospectively studied. Any history
of diabetes mellitus, end-stage renal disease, chronic hepatic disorders, or ma-
lignancy led to exclusion, and 30 subjects (15 men, mean age 65 years) were
finally enrolled in the study. All patients were put on a hospital heart failure diet of
1,600 kcal energy with 245 g carbohydrates, 60 g protein, and 40 g fat. Exhaled
breath was collected in the early morning period after overnight fast to measure
acetone concentration by gas chromatograph. By subtracting ambient air, EAC
was determined in each patient. Data regarding patients’ clinical characteristics
including age, sex, past history, NYHA class, blood test and current medications
were collected. Echocardiography and cardiac catheterization were performed in
all patients to evaluate cardiac function and hemodynamic status.
Results: EAC was 1.06 ppm on average, ranging from 0.134 to 10.890 ppm. EAC
was positively correlated with NYHA class (r=0.622, p<0.001), mean pulmonary
capillary wedge pressure (r=0.452, p=0.012), mean pulmonary artery pressure
(r=0.620, p<0.001), but not with cardiac index (r=−107, p=0.573) and left ventric-
ular ejection fraction (r=−0.050, p=0.795). Both brain natriuretic peptide (r=0.446,
p=0.017) and high-sensitivity troponin-T (r=0.684, p<0.001) were positively cor-
related with EAC.
Conclusions: EAC had strong correlations with the clinical, hemodynamic and
biochemical parameters representing severity of heart failure and myocardial
damage. EAC is considered as a promising novel noninvasive biomarker related
with severity of CHF.
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Prognostic implications of autoantibodies against cardiac troponin I
and myosin in peripartum cardiomyopathy: a case-control study

A. Haghikia1, K. Zaya2, E. Podewski1, J. Bauersachs1, D. Hilfiker-Kleiner1.
1Hannover Medical School, Department of Cardiology and Angiology, Hannover,
Germany; 2Universitiy of Heidelberg, Cardiology, Angiology and Respiratory
Medicine, Heidelberg, Germany

Background: Peripartum cardiomyopathy (PPCM) is a major cause of
pregnancy-related maternal heart failure typically developing towards the end
of pregnancy or in the months following delivery. PPCM is a potentially life-
threatening disease with regionally varying prognosis. Autoimmune responses
in the pathogenesis of PPCM have been proposed upon identification of autoan-
tibodies (AABs) to cardiac antigens in small retrospective case series. However,
an abnormal humoral immunity in PPCM has not been established. In the present
study, we evaluated circulating AABs against cardiac myosin and Troponin I (TrI)
in the sera of PPCM patients with regard to clinical presentation and outcome.
Results: We investigated 59 PPCM patients with a mean left ventricular ejection
fraction (LVEF) of 28±10% at time of diagnosis and 27 healthy postpartal women
with echocardiographic exclusion of cardiac abnormalities (control: LVEF >55%).
42% of the PPCM patients were tested positive for AABs, which was significantly
higher compared to controls (11%). The frequency of AABs against either one
of the cardiac antigens was 24% in PPCM patients, and 5% were tested posi-
tive for both AAB types. Analysis of the baseline LVEF revealed that patients who
were positive for one or both AAB had a significantly lower LVEF at first admis-
sion (AABneg 23.6±1.4% vs AABpos 21.2±1.6%, p<0.0001). The baseline NT-
proBNP values were higher in AAB positive patients (AABneg 3556±674 pmol/l vs
AABpos 8047±1595 pmol/l, p<0.01) with similar results for anti-TnI (7681±2169
pmo/l, p=0.02 vs ABBneg) and anti-myosin (8721±1900 pmol/l, p=0.002 vs ABB-
neg). The mean follow-up LVEF of all patients after 6±3 months increased from
28±10% to 48±13%. Of AABneg patients 100% displayed significant improvement
(+10%LVEF and change by 1 NYHA class) and 71% showed full cardiac recov-
ery (LVEF ≥55%). In contrast, only 88% of AABpos patients displayed improved
LVEF at follow-up with a full recovery rate of only 14%. Notably, none of the pa-
tients with anti-TnI AABs showed full cardiac recovery during follow-up. Two of the
AABpos patients needed a left ventricular assist device and one patient received
heart transplantation.
Conclusion: The results of this study suggest that anti-TnI and anti-myosin AABs
may be useful biomarkers for stratification of the prognosis and to predict respon-
siveness to treatment in PPCM patients. Further studies are required to clarify

cellular and molecular circuits leading to elevated levels of AABs and their patho-
physiological relevance for disease initiation and progression in PPCM.
Acknowledgement/Funding: Junge Akademie Programe of Hannover Medical
School
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Hypercapnia in patients with acute heart failure

M. Konishi, E. Akiyama, N. Iwahashi, N. Maejima, K. Tsukahara, K. Hibi,
M. Kosuge, T. Ebina, K. Kimura. Yokohama City University Medical Center,
Yokohama, Japan

Background: Noninvasive ventilation rapidly improves the symptoms of acute
heart failure (AHF). A portion of patients, however, are forced to be intubated
even though intubation is associated with serious complications, and hypercapnia
is often observed in AHF requiring intubation.
Purpose: To examine the clinical profile and management of hypercapnia in AHF
patients.
Methods: We examined the arterial blood gas analysis in 193 consecutive AHF
patients (73±12 years, 61% men) at admission.
Results: Many patients (N=129, 66.8%) had already been treated with oxygen
by the ambulance staff. Hypercapnia (PaCO2 at admission >45 mmHg) and
hypocapnia (PaCO2 <35 mmHg) were observed in 33.7% and 32.6%, respec-
tively. Hypercapnia was a significant predictor of intubation (univariate odds ratio
[95% confidence interval]; 41.47 [5.35–321.23]), p<0.001), whereas no hypocap-
nic patients were intubated (Figure). Patients with hypercapnia are more likely
to be in the New York Heart Association class IV (96.9% vs 78.9%, p<0.001),
to have acute onset within 6 h (50.8% vs 25.0%, p<0.001), and to have radio-
graphic pulmonary edema (84.6% vs 57.8%, p<0.001) than those with hypo-
normocapnia. Hypercapnia was more frequent in patients with acute cardiogenic
pulmonary oedema than in those with acute decompensated heart failure (51.9%
vs 23.6%, p<0.001). At discharge, hypercapnia was observed in 17.8% of pa-
tients who were hypercapnic at admission.

Conclusion: Hypercapnia emerged in AHF acutely and transiently, was associ-
ated with immediate airway intervention, and was possibly involved in the patho-
physiology of acute pulmonary oedema. Patients with acute onset dyspnoea
should have their respiratory status carefully managed. These pathophysiologi-
cal findings are expected to be utilized in treating or preventing AHF.

PERIPHERAL CIRCULATION, METABOLISM AND OTHER
IN HEART FAILURE

P886 | BEDSIDE
Physiopathological pattern in heart failure with reduced ejection
fraction with increased or reduced cardiac output vs oxygen uptake
ratio during maximal exercise

G. Generati, F. Bandera, M. Pellegrino, V. Labate, F. Carbone, E. Alfonzetti,
M. Guazzi. IRCCS, Policlinico San Donato, Heart Failure Unit, San Donato
Milanese, Italy

Background: The oxygen uptake (VO2) response to exercise, measured during
cardiopulmonary exercise testing (CPET), has prognostic value in heart failure
(HF). The increase in VO2 is due to the increase in cardiac output (CO) and
arterial-mixed venous oxygen content difference (C(a-v)O2). How much (C(a-
v)O2) contribute to VO2 increase may be estimated by the CO/VO2 ratio.
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Aim: To study the cardiac and functional phenotype associated with CO/VO2 ratio
at peak exercise in HF with reduced ejection fraction (HFrEF).
Methods: 104 HFrEF patients (mean age 64±11 y, male %, ischemic etiology
68%, mean LVEF 34±9%) underwent a maximal CPET (incremental ramp proto-
col) combined with exercise-echo.
Results: Study population was divided into 2 groups according to the peak exer-
cise CO/VO2 (cutoff 0.49, CO/VO2 median value) Group A (n=52) with CO/VO2
<049 and B (n=52) with CO/VO2 ≥0.49. Despite similar peak VO2 (13.8 vs 12.6
mL/min/kg p=ns) patients with impaired CO exercise response (Group A) showed
worse cardiac remodeling (LVEDV indexed 101±33 vs 91±23 mL/m2 p=0.09,
E/e’28±15 vs 22±11 p=0.02) and more severe mitral regurgitation at rest and
peak exercise (ERO rest 22±10 16±9 mm2 p=0.02, peak 33±13 vs 25±12 mm2

p=0.03). Group A patients exhibited also more impaired right ventricular function
(TAPSE rest 17±5 vs 19±4 mm p=0.0001, peak 19±5 vs 21±4 p=0.04) associ-
ated with ventilatory inefficiency (VE/VCO2 slope 36±11 vs 31±7 p=0.01). The
two Groups presented with similar average Hb levels.
Conclusions: In advanced HF population, the worse exercise performance is
associated witha reduced CO/VO2 ratio during maximal exercise, that for a similar
peak VO2 as compared to the population with a high CO/VO2 ratio, is suggestive
of “optimal” peripheral O2 extraction as compensation to a reduced O2 delivery.
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Intestinal congestion - a link with appetite loss, inflammation and
cachexia in chronic heart failure

M. Valentova1, S. Von Haehling1, W. Doehner2, N. Ebner1, T. Bekfani3,
N. Scherbakov2, J. Murin4, J. Bauditz5, S.D. Anker1, A. Sandek3. 1University
Medical Center of Göttingen, Georg-August University, Department of Cardiology
and Pneumology, Göttingen, Germany; 2Charite - Campus Mitte (CCM),
Center for Stroke Research Berlin, Berlin, Germany; 3Charite - Campus
Virchow-Klinikum, Department of Cardiology, Division of Applied Cachexia
Research, Berlin, Germany; 4Comenius University, 1st Department of Internal
Medicine, Bratislava, Slovak Republic; 5Charite - Campus Mitte (CCM),
Department of Gastroenterology, Berlin, Germany

Background: Cachexia is an independent predictor of poor outcome in patients
with chronic heart failure (HF). Recent studies showed that cachexia is intimately
related to right ventricular (RV) dysfunction. However, the exact link between
RV dysfunction and cachexia remains to be elucidated. We hypothesized that
intesinal congestion, arising from increased central venous pressure due to RV
failure, contributes to cachexia. The objective of this study was to evaluate indices
of intestinal congestion and their relationship with RV dysfunction and cachexia.
Methods and results: We enrolled 165 outpatients with chronic HF (median age
68.6 years [IQR: 60.9–74.8], female 18.2%, median left ventricular ejection frac-
tion [LVEF] 31.0% [IQR: 25.0–37.5]) at our medical school as part of the Studies
Investigating Co-morbidities Aggravating Heart Failure (SICA-HF).
A total of 29 (17.6%) patients were diagnosed with cachexia according to stan-
dardized criteria including analysis of body composition using dual-energy X-ray
absorptiometry. Among echocardiography parameters, the combination of RV
dysfunction and elevated right atrial pressure (RAP) showed the highest ability
to identify cachectic patients (area under the curve 0.892, 95% confidence in-
terval [CI]:0.832–0.936) as compared to RV dysfunction alone and LVEF (both
p-values≤0.02).
Cachectic patients, compared to non-cachectic, had higher prevalence of post-
prandial fullness (69.0% vs. 44.4%), appetite loss (66.7% vs. 28.9%) and ab-
dominal discomfort (37.9% vs. 17.0%; all p-values≤0.02) as assessed by the
Gastrointestinal Symptom Rating Scale. Abdominal ultrasound showed a larger
bowel wall thickness (BWT) in the entire colon and terminal ileum in cachectic
compared to non-cachectic patients (median BWT 1.6 mm [IQR: 1.3–1.9] vs. 1.3
mm [IQR: 1.1–1.5]; p-value=0.001). BWT correlated positively with gastrointesti-
nal symptoms, high-sensitivity C-reactive protein (hsCRP), liver function tests,
RAP, peripheral edema and truncal fat-free mass, the latter serving as a marker
of the fluid content.
Both BWT (odds ratio [OR] 1.4, 95% CI: 1.0–1.8) and RAP (OR 3.8, 95% CI:
1.2–12.0) were associated with the presence of cachexia independently of each
other, as well as independently of RV and LV systolic function and hsCRP (both
p-values=0.03).
Conclusions: Cardiac cachexia is independently associated with a larger BWT
indicating intestinal congestion. Intestinal congestion along with accompanying
gastrointestinal discomfort, appetite loss and pro-inflammatory activation could
provide mechanisms, by which congestive RV dysfunction triggers catabolism in
HF.
Acknowledgement/Funding: European Commission, Seventh Framework Pro-
gramme 439 (FP7/2007–2013)
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The Association between Circulating Hemoglobin Level, Left Atrial
Size and Pump Mechanics utilizing Strain Measures in Asymptomatic
Subjects
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Mackay Memorial Hospital, Taipei, Taiwan, ROC

Background: Circulating hemoglobin (Hb) level has been tightly related to exer-

cise tolerance, functional capacity and heart failure. Even though, data regarding
Hb level and left atrial (LA) mechanics in symptoms free subjects remains ob-
scure.
Methods: We consecutively studied asymptomatic subjects from annual cardio-
vascular survey. Transthoracic echocardiography was performed with cardiac ge-
ometries, tissue Doppler imaging (TDI), myocardial deformations (both longitudi-
nal: GLS and circumferential: GCS), and LA strain (LAS) and strain rate (LASR,
as LA pump; SRs, SRe & SRa, for reservoir, conduit, and contractile function, re-
spectively) analyzed by 2D speckle-tracking. We further related Hb level to these
echo-derived measures.
Results: Of all 3,946 subjects (mean age 49.8±10.7, 34.5% female) with comlete
data available, we observed a trend toward greater LV wall thickness, greater
mass, and smaller LA volume index (Table 1) over graded Hb categories (all trend
p<0.001). Lower Hb was associated with larger GLS, modest increase in GCS
and twist, and obvious augmented LAS (Coef: 0.51, per +1 Hb), enhanced LA
SRe and attenuated LA SRa (Coef: 0.05 & −0.02, per +1 Hb increase), even after
accounting for baseline clinical variables.

Table 1. The associations among hemoglobin level, LV deformations and LA mechanics

Group 1 Group 2 Group 3 Group 4 Trend p

Hb level, g/dL <13.4 13.5–14.5 14.6–15.4 ≥15.4
GLS, % −21.7±2 −20.4±2 −20±1.7 −19.7±1.6 <0.001
GCS, % −21.6±3.6 −21.4±3.7 −21.2±3.5 −21.1±3.5 0.001
Torsion, °/cm 2.26±0.96 2.23±0.92 2.14±0.85 2.17±0.86 0.034
LA volume index, ml/m2 15.4±5.3 15.4±5.5 14.3±4.8 14.2±4.9 <0.001
LAEF, % 56.6% 56.1% 55.5% 54.9% 0.001
LAS, % 38.6±8.1 37.5±8.5 37.2±7.9 36.4±8 <0.001
LA SRs, 1/s 1.69±0.37 1.67±0.39 1.70±0.39 1.69±0.4 0.818
LA SRe, 1/s −1.85±0.59 −1.71±0.56 −1.73±0.55 −1.67±0.53 <0.001
LA SRa, 1/s −1.96±0.49 −2.02±0.48 −2.06±0.49 −2.09±0.50 <0.001

Conclusion: Our data suggested that reductions in circulating Hb level may be
associated with augmented cardiac contractile performance, adaptive enhanced
global LA pump and conduit function, which may be essential to keep an individual
free from clinical symptoms under relatively low Hb status.

P889 | BEDSIDE
Determinants of plasma kidney injury molecule-1 and its prognostic
utility in patients with acute heart failure

M. Sokolski1, R. Zymlinski2, J. Biegus2, P. Siwolowski2, E.A. Jankowska1,
J. Todd3, R. Yerramilli3, J. Estis3, W. Banasiak2, P. Ponikowski1. 1Wroclaw
Medical University, Department of Heart Diseases, Wroclaw, Poland; 2Centre for
Heart Disease - Clinical Military Hospital, Wroclaw, Poland; 3Singulex, California
Inc. 1701 Harbor Bay Parkway Alameda, CA 94502, United States of America

Background: Urinary kidney injury molecule-1 (uKIM-1) is a novel biomarker of
proximal tubule epithelial damage. KIM-1 is also present in the blood, but it’s
applicability in clinical practice remains unknown.
Aim: In patients with acute heart failure (AHF) we assessed the relationship be-
tween plasma KIM-1 (pKIM-1) and standard biomarkers of the kidney function.
We also investigated determinants and prognostic value of pKIM-1in this popula-
tion.
Methods: The study was conducted among patients hospitalized for AHF. KIM-1
was measured at admission (in the urine [uKIM-1] and in the plasma [pKIM-1]),
using high sensitive immunoassay based on a single-molecule counting tech-
nology (Research Use Only, Singulex, USA). Kidney function was characterized
by estimated glomerular filtration rate (eGFR) calculated using MDRD equation,
plasma cystatin C level and urine albumin-to-creatinine ratio (UACR).
Results: We analyzed 136 patients with AHF (mean age: 65±13 years, 78%
men, 22% AHF de novo). Baseline levels of pKIM-1 and uKIM-1 were not in-
terrelated (r=0.13, p>0.05). We found the correlation between baseline pKIM-1
and eGFR (r=−0.25, p<0.05), plasma cystatin C (r=0.33, p<0.05), but not with
UACR (r=0.06, p>0.05). Patients with chronic kidney disease (defined as those
with eGFR <60 ml/min/1.73 m2 diagnosed before admission) had higher pKIM-
1 concentration (291 [161–476] vs.212 [133–276] pg/mL, p=0.007, median with
IQR). Additionally, higher pKIM-1 level was related to gender (female), coexisting
hypertension and diabetes mellitus, higher baseline gamma-glutamyl transferase
and lower baseline haemoglobin levels. During 1-year follow-up there were 36
(26%) cardiovascular deaths. In the univariable model higher pKIM-1 level was
associated with an increased risk of cardiovascular mortality (HR: 1.81 [1.10–
2.80], p=0.017), which remained significant after adjustment for other clinical and
laboratory prognosticators.
Conclusions: In patients with AHF, plasma and urinary levels of KIM-1 are not
interrelated. Plasma KIM-1 is modestly related to glomerular filtration function and
independently predicts cardiovascular mortality.
Acknowledgement/Funding: This work has been supported by a grant from Na-
tional Centre of Science (Poland) no NN 519 654340//6543/B/T02/2011/40
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Sympathetic overactivation predicts worsening renal function in
patients with chronic heart failure

R. Ushijima, S. Joho, T. Akabane, H. Inoue. University of Toyama, Toyama, Japan

Background: The pathophysiology of cardio-renal or reno-cardiac syndrome re-
mains not fully understood. Initial kidney damage by low renal perfusion causes
sympathetic overactivation, which might result in worsening renal function (WRF).
Purpose: We examined the impact of sympathetic overactivation on WRF and
prognosis in patients with chronic heart failure (HF).
Methods: We determined resting muscle sympathetic nerve activity (MSNA) and
potential prognostic factors in 105 patients with HF (mean age 63y, ejection frac-
tion <0.45). Serum creatinine level was determined at baseline, 3 months, 6
months and 1 year after measurement of MSNA. WRF was defined as an ab-
solute increase in serum creatinine level ≥0.3 mg/dL.
Results: During the follow-up period of 1 year, WRF was observed in 15 pa-
tients. MSNA was significantly higher in patients with WRF than in the remaining
patients (59±15 vs. 40±14 bursts/min, p<0.001). Multivariate logistic regression
analysis revealed that MSNA and non-use of renin-angiotensin system inhibitors
were independent risk factors of WRF. On the basis of median level of MSNA (41
bursts/min), prevalence of WRF was significantly higher in higher MSNA group
than in lower MSNA group (chi-test, p<0.001). Higher MSNA group had a greater
change of creatinine level than lower MSNA group (0.28±0.55 vs. 0.05±0.11
mg/dL, p<0.001). Although medical treatments were similar in both groups, car-
diovascular events were more frequent in higher MSNA group (Log-rank, p<0.01)
during the observation period of an average of 4 years.

Impacts of MSNA on WRF and prognosis

Conclusion: Sympathetic overactivation may predict WRF and poor prognosis in
patients with HF.

P891 | BEDSIDE
Renal mechanisms of plasma kidney injury molecule-1 and clinical
outcome in heart failure

J.E. Emmens1, J.M. Ter Maaten1, Y. Matsue1, J.R. Teerlink2, M.M. Givertz3,
D. Bloomfield4, M. Metra5, K. Damman1, P. Van Der Meer1, A.A. Voors1.
1University Medical Center Groningen, Cardiology, Groningen, Netherlands;
2University of California San Francisco, San Francisco, United States of America;
3Brigham and Women’s Hospital, Boston, United States of America; 4Merck
Research Laboratories, Rahway, United States of America; 5University of
Brescia, Brescia, Italy

Purpose: Urinary Kidney Injury Molecule-1 (KIM-1) is a marker of tubular damage
associated with worse outcome in heart failure (HF) patients. However, data on
plasma KIM-1 have not been described in patients with heart failure.
Methods: In a renal mechanistic cohort of 99 patients with chronic HF, the asso-
ciation of plasma KIM-1 with renal invasive hemodynamic parameters, including
renal blood flow (para-amminohippurate clearance) and real glomerular filtration
rate (GFR; iothalamate clearance), and with urinary markers of tubular damage
were investigated. The association with plasma creatinine, cystatin C and its prog-
nostic value was further explored in a cohort of 1,588 patients with acute HF.
Results: No association was found between plasma KIM-1 and urinary mark-

Figure 1. Tertiles plasma KIM-1 & GFR, urine KIM-1

Figure 1 (continued)

ers of tubular damage. In the renal mechanistic cohort, plasma KIM-1 was as-
sociated with established markers of glomerular function such as GFR per body
surface area (BSA), creatinine and cystatin C (P<0.001 for GFR per BSA), but
was inferior in predicting GFR. Plasma KIM-1 was associated with adverse clin-
ical outcome after adjustment for age, gender, and GFR per BSA (Hazard Ratio
(HR)=1.94 [1.07–3.53], P=0.030). However, this association was lost after correc-
tion for the severity of HF (HR=1.61 [0.81–3.20], P=0.175). In acute heart failure,
plasma KIM-1 was associated with creatinine, albumin, and diabetes and was
an independent predictor for 60-day HF rehospitalisation (HR=1.27 [1.03–1.55],
P=0.024). Plasma KIM-1 was not predictive of 180-day mortality or 60-day renal
or cardiovascular rehospitalisation.
Conclusions: Plasma KIM-1 is associated with glomerular function, but not with
urinary tubular markers. Plasma KIM-1 is moderately associated with clinical out-
come.
Acknowledgement/Funding: The PROTECT trial was supported by NovaCar-
dia, a subsidiary of Merck. Alere and Singulex kindly provided assays and per-
formed biomarker measurements.
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Influence of physical exercise on cardiac remodeling in spontaneously
hypertensive rats

L. Urbano Pagan, R.L. Damatto, M.D.M. Cezar, D.H.S. Campos, A.R.R. Lima,
C. Bonomo, M.J. Gomes, Y.C. Moukbel, M.P. Okoshi, K. Okoshi. UNESP, Medical
School, Botucatu, Brazil

Introduction: The systemic arterial hypertension (SAH) is a highly prevalent dis-
ease worldwide. SAH induces cardiac alterations characterized by left ventricu-
lar (LV) hypertrophy, ventricular diastolic and/or systolic dysfunction and clinical
manifestations such as arrhythmia and heart failure (HF). The process by which
chronic hemodynamic overload, such as SAH, induces these alterations is known
as cardiac remodeling. Physical exercise has shown benefit as coadjuvant mea-
sure in the treatment of HF, but its effect on cardiac remodeling, particularly as-
sociated with uncontrolled hypertension, remains unclear.
Purpose: The aim of this study was to evaluate the influence of physical train-
ing on cardiac remodeling in spontaneously hypertensive rats (SHR) during the
development of HF.
Methods: 16 month old SHR were divided into two groups: sedentary (SED,
n=14) and exercised (EX, n=14). Physical training was performed 5 times/week
for 16 weeks on a treadmill. Physical performance was assessed by exercise test
on a treadmill with a gradual speed increase. Arterial pressure (AP) was mea-
sured by tail-cuff method. Echocardiogram (Echo) was performed to evaluate in
vivo cardiac structures and LV function. In vitro myocardial function was analyzed
in LV papillary muscle preparations. Myocardial total and soluble collagen and
hydroxyproline concentration were determined by spectrophotometry. Collagen I
and III and lysyl oxidase gene expression were analyzed by real-time PCR. Statis-
tics: Student’s t test (p<0.05).
Results: AP did not differ between groups (SED: 212±22; EX: 225±20 mmHg).
Echo did not show differences in cardiac structures or LV systolic function. Late di-
astolic mitral annular velocity (A’, tissue Doppler) was lower in EX group (3.3±0.7
vs 4.2±1.1 cm/s). The in vitro study showed increased contractile function in EX
group (developed tension: 7.6±1.8 vs 6.2±1.1 g/mm2; +dT/dt: 67±18 vs 53±10
g/mm2/s). The EX group showed greater physical capacity and lower HF signs
rate than SED group. Myocardial total and soluble collagen concentration did not
differ between groups. Hydroxyproline concentration was lower in EX (0.22±0.04
vs. 0.32±0.08 μm/mg, p<0.05). Gene expression was not significant different be-
tween groups.
Conclusions: Physical exercise started before clinical evidence of HF is benefi-
cial on LV diastolic and myocardial contractile functions, improves physical perfor-
mance and decreases myocardial hydroxyproline concentration in spontaneously
hypertensive rats.
Acknowledgement/Funding: CAPES and CNPq
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Sympathetic nerve activity in patients with secondary mitral
regurgitation undergoing MitraClip procedure

C. Hammerstingl, C. Oeztuerk, G. Nickenig, M. Weber, R. Schueler. “Rheinische
Friedrich-Wilhelms” University of Bonn, Bonn, Germany

Background: Raised muscle sympathetic nerve activity (MSNA) is associated
with poor prognosis in patients with chronic heart failure (CHF). More than 70%
of patients undergoing MitraClip (MC) are typical CHF patients with secondary
mitral regurgitation (sMR). The impact of sMR on MSNA in patients with CHF has
not been evaluated yet.
Methods and results: We included 17 CHF patients with relevant sMR (77.1±7.9
years, 29.4% female gender) and 20 controlls with heart failure but without sMR
(age 57.3±1.8 years; 75% NYHA class > II).
All patients underwent a standardized protocol including femoral nerve microneu-
rography for the determination of MSNA; laboratory testing included determina-
tion of plasma noradrenalin levels and NT proBNP.
Left ventricular function (LVEF) was 30.8±16.4% in the sMR patients and
26.7±10.8% in the control group (p=0.2); levels of NT pro-BNP were
8924.0±1493.2pg/dl, and 6009.5±689.2pg/dl (p<0.005).
When compared with controlls, sMR patients showed significantly higher MSNA
(92.9±56.7burst/min, 48.9±3.7burst/min; p<0,05) (Figure1), an impaired sympa-
thetic baroreflex gain (1.1±0.5burst/mmHg, 5.5±0.7burst/mmHg; p<0,05) and in-
creased levels of noradrenaline plasma (882.7±595.5ng/L, reference: <420 ng/L).
MSNA was significantly correlated with NT pro-BNP (r=0.69, p=0.003), but inde-
pendent from renal function (r=0.03, p=0.9).

Conclusion: To the best of our knowledge, this is the first study to show increased
sympathetic activity as well as decreased arterial baroreflex function in heart fail-
ure patients with sMR. MSNA correlated well with levels of NT-pro BNP but was
indepenent from renal function. Therefore, determination of MSNA might be a
usefull parameter to determine therapeutic effects of MC treatment.

P894 | BEDSIDE
Circulating receptor for advanced glycation end products (RAGE) is a
risk factor for developing heart failure

T. Lancefield1, M. Freeman2, S.K. Patel2, E. Velkoska2, M. Horrigan1,
O. Farouque1, L.M. Burrell2. 1Austin Health Hospital, Department of Cardiology,
Melbourne, Australia; 2University of Melbourne, Department of Medicine,
Melbourne, Australia

Background: The receptor for advanced glycation end products (RAGE) ampli-
fies inflammation and oxidative stress and may represent a novel mechanism in
the development of heart failure (HF). Soluble RAGE is a prognostic factor in pa-
tients with chronic HF, although its usefulness in other populations is less certain.
Purpose: We sought to examine the role of circulating RAGE in predicting future
HF events in patients at increased cardiovascular risk.
Methods: We recruited 421 patients attending the cardiac catheterisation labo-
ratory and measured soluble RAGE (sRAGE) and endogenous secretory RAGE
(esRAGE) in serum using an ELISA. All patients were prospectively followed for
12 months and HF admissions were recorded. Kaplan-Meier and multivariable
Cox proportional hazard regression analysis were performed to determine the
predictors of HF. The highest quartiles of circulating RAGE were compared with
all others.
Results: Within the 12-month follow-up period, 18 patients presented with HF.

Mean age was 72±12 years (33% female) in patients with HF events and 64±11
years (31% female) in event-free patients. Kaplan-Meier analysis showed a sig-
nificant difference in the freedom from HF according to quartiles of sRAGE and
esRAGE (Figures A and B). Univariable predictors of HF events were serum
RAGE, age, NYHA class III-IV, prior HF and LVEF <50%. In multivariable anal-
ysis, independent predictors of HF events were sRAGE (HR 3.7, 95% CIs 1.4,
9.7, p=0.009), esRAGE (HR 3.8, 95% CIs1.3, 10.8, p=0.01) and age. When pa-
tients with prior HF were excluded, sRAGE (6.4, 95% CIs 1.9, 21.1, p=0.003) and
esRAGE (HR 7.1, 95% CIs 2.1, 23.5, p=0.001) independently predicted new HF.
Conclusions: Circulating RAGE independently predicts future HF events and
may represent a useful biomarker and therapeutic target in HF.

P895 | BEDSIDE
Effects of the mtp 493t variant on plasma lipids and cardiovascular
outcomes in patients with chronic heart failure

E. Omerovic1, S. Shao1, R. Liew2, P. Dunselman3, A. Hjalmarson1, J. Kjekshus4,
J. McMurray5, F. Waagstein1, H. Wedel6, J. Wikstrand1. 1Sahlgrenska University
Hospital, Gothenburg, Sweden; 2Duke-NUS Graduate Medical School,
Singapore, Singapore; 3Amphia Hospital, Breda, Netherlands; 4Oslo University
Hospital, Oslo, Norway; 5Cardiovascular Research Centre of Glasgow, Glasgow,
United Kingdom; 6Nordic School of Public Health, Gothenburg, Sweden

Aims: Microsomal triglyceride transfer protein (MTP) is essential for secretion of
apolipoprotein (apo) B-containing lipoproteins from the liver, intestine, and heart.
The MTP-493G/T promoter polymorphism has been shown to affect lipid con-
centrations and risk of myocardial ischemia. We investigated the impact of this
polymorphism on lipid profiles and cardiovascular events in patients with chronic
heart failure (CHF).
Methods and results: The effect of the MTP-493G/T polymorphism was ana-
lyzed in 3277 patients in the Controlled Rosuvastatin Multinational Trial in Heart
Failure (CORONA). In patients on placebo, the MTP–493T variant associated sig-
nificantly with low HDL cholesterol (β: −0.06; 95% confidence interval (CI): −0.09
to −0.03, P<0.001) and apoA-1 (β: −0.04; 95% CI: 0.06 to 0.02, P=0.001) and
elevated plasma triglycerides (β: 0.12; 95% CI: 0.03 to 0.22, P=0.01) and apoB
(β: 0.03; 95% CI: 0.00 to 0.06, P=0.02) and non-significantly with increased LDL
cholesterol (β: 0.08, 95% CI: −0.01 to 0.17, P=0.09) and decreased creatinine (β:
−1.93, 95% CI: −4.08 to 0.23, P=0.08). These associations were not observed in
patients on rosuvastatin. The MTP–493T variant associated significantly with a
decreased risk of death from worsening heart failure in patients on rosuvastatin
(hazard ratio 0.53; 95% CI: 0.30 to 0.93, P=0.03), but had no significant effects
on other cardiovascular outcomes.
Conclusion: The MTP–493T variant negatively affects plasma lipid levels in pa-
tients with CHF, but these affects are reversed by rosuvastatin. In patients on
rosuvastatin, the minor T variant is associated with a lower risk of death from
worsening heart failure.
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Daily potassium intake and sodium-to-potassium ratio in the reduction
of blood pressure: a meta-analysis of randomized controlled trials

A. Binia1, J. Jaeger2, Y. Hu2, A. Singh2, D. Zimmermann3. 1Nestlé Research
Center, Nutrition & Health Research, Lausanne, Switzerland; 2Nestlé Research
Center, Clinical Development Unit, Lausanne, Switzerland; 3Nestlé Research
Center, Public Health Nutrition, Lausanne, Switzerland

Background: Potassium supplementation has been associated with a decrease
in blood pressure, an effect which has been consistently documented in both
intervention and prospective studies.
Purpose: To evaluate the efficacy of potassium intake on decreasing blood pres-
sure in non-medicated normo-or hypertensive subjects and to determine the re-
lationship between potassium intake, sodium-to-potassium ratio and reduction in
blood pressure.
Methods: Mixed effect meta-analyses and meta-regression models.
Results: Fifteen randomized controlled trials of potassium supplementation in
subjects without antihypertensive medication were selected. Potassium supple-
mentation resulted in reduction of systolic blood pressure (SBP) by 4.7mmHg
(95%Confidence Intervals (95% CI): 2.4 to 7.0) and diastolic blood pressure
(DBP) by 3.5mmHg (95% CI: 1.3 to 5.7) in all subjects. The effect was found
to be greater in hypertensive subjects with a reduction of SBP by 6.8mmHg
(95% CI: 4.3 to 9.3) and DBP by 4.6mmHg (95% CI: 1.8 to 7.5). Meta-
regression analysis showed that both increased daily potassium excretion and
decreased sodium/potassium ratio were associated with blood pressure reduc-
tion (P<0.05). Both an increase of total daily potassium urinary excretion from
60 to 100mmol/day and decrease of sodium-to-potassium ratio were shown to be
necessary to explain the effect.
Conclusions: Potassium supplementation is associated with reduction of blood
pressure in subjects who are not on antihypertensive medication, and the effect is
significant in hypertensive subjects. The reduction in blood pressure significantly
correlates with decreased daily urinary sodium-to-potassium ratio and increased
urinary potassium. Subjects with elevated blood pressure may benefit from in-
creased potassium intake along with controlled or decreased sodium intake.
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Prediction of future hypertension by electrocardiogram

T. Sugiura1, H. Takase2, S. Yamashita1, N. Ohte1, Y. Dohi1. 1Nagoya City
University, Graduate School of Medical Sciences, Department of Cardio-Renal
Medicine and Hypertension, Nagoya, Japan; 2Enshu Hospital, Hamamatsu,
Japan

Background: The heart is one of the target organs of hypertension and the car-
diac muscle responds to an increased afterload by producing hypertrophy. During
the early stage of developing hypertension, the heart may be transiently, but fre-
quently, exposed to an increased afterload and, thus, even a mild increase in
the electrocardiogram (ECG) voltage could be an early symptom of developing
hypertension.
Purpose: The present study was designed to test the hypothesis that left ventric-
ular hypertrophy assessed by ECG predicts future development of hypertension.
Methods: Sokolow-Lyon voltage and Cornell product were calculated using ECG
in normotensive 5,770 subjects who visited our hospital for a physical check-up
(52.7±11.3 year-old). Left ventricular hypertrophy (LVH) was defined as Sokolow-
Lyon voltage >38mm or Cornell product >2440mm·ms. After baseline examina-
tion, they were followed up with the endpoint being the development of hyperten-
sion.
Results: The actual follow-up period was 15,789 person-years and the median
follow-up period was 1,089 days. During the follow-up, hypertension developed in
1,029 subjects (65.2 per 1,000 person-year). The hazard ratio of incident hyper-
tension in subjects with LVH defined by Sokolow-Lyon voltage was 1.456 (95%
confidence interval [CI], 1.15–1.85; p<0.01) after adjustment for possible risk
factors. Similar result was obtained using Cornell product (hazard ratio, 1.379
[95% CI, 1.13–1.68]; p<0.01). Furthermore, in multivariable Cox hazard analysis,
where Sokolow-Lyon voltage and Cornell product were taken as continuous vari-
ables, both Sokolow-Lyon voltage (p<0.0001) and Cornell product (p<0.0001)
were the independent predictor of future hypertension.
Conclusions: Both Sokolow-Lyon voltage and Cornell product are novel predic-
tors of future hypertension in the general population. The present results suggest
that the heart is frequently, but transiently, exposed to an increased blood pres-
sure before the onset of hypertension.

P898 | BEDSIDE
Linking white coat hypertension to subclinical organ damage:
the possible role of cystatin-C

E. Androulakis, N. Papageorgiou, E. Chatzistamatiou, G. Latsios, C. Tsioufis,
S. Papaioannou, S. Brili, C. Antoniades, I. Kallikazaros, D. Tousoulis.
Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Purpose: The clinical significance and pathophysiology of white-coat hyperten-
sion (WCH) have not been fully elucidated. We therefore, investigated its relation
with subclinical organ damage as well as potential clinically relevant mechanisms,
such as blood pressure (BP) and heart rate (HR) variability as indexes of sympa-
thetic tone, inflammatory response and cystatin-C.
Methods: The study included 386 untreated subjects who underwent 24-hour
ambulatory blood pressure monitoring. The population was divided into 204 WCH
subjects and 183 normotensive controls. HR and BP variability indexes were ob-
tained for the assessment of autonomic modulation. In all participants, flow medi-
ated dilation (FMD), pulse wave velocity (PWV) and intima-media thickness (IMT)
were evaluated, while left ventricular mass index (LVMI), the presence of hypertro-
phy (LVH) and mitral Doppler E/A ratio were also assessed by echocardiography.
Moreover, several inflammatory biomarkers including interleukin-6 (IL-6) and C-
reactive protein (CRP) as well as cystatin-C levels were also measured in both
groups.
Results: WCH group compared to controls exhibited higher values of LVMI
(80.0±1.3 vs 73.6±1.1 gr/m2, p<0.0001), decreased E/A ratio (1.06±0.02 vs
1.19±0.03, p=0.001) and increased prevalence for LVH [OR]=2.3, p<0001. Also,
this group had increased PWV (8.6±0.10 vs 7.6±0.09 m/sec, p<0.001) and de-
creased FMD values (5.2±0.3 vs 6.8±0.3, p<0.001) but showed not significant
differences in IMT (p=0.399). HR and BP variability indexes did not differ be-
tween the two groups (p=NS for all). Interestingly, WCH group exhibited similar
values for IL-6 (p=0.083) and CRP (p=296) but significantly elevated cystatin-C
values (784±17 vs 737±14 ng/mL, p=0.035), compared to controls. Of note, using
linear regression analysis, cystatin-C levels were positively correlated with LVMI
(r=+0.19, p=0.036) and PWV (r=+0.38, p<0.001).
Conclusions: According to this study, the presence of WCH is accompanied by
more pronounced subclinical organ damage compared to controls. Among other
proposed mechanisms, cystatin-C may play significant role as an early biomarker
of renal function or potentially, as a direct contributor to cardiac and vascular
abnormalities.

P899 | BEDSIDE
Long term cardiovascular and metabolic effects of coffee consumption
in young hypertensive subjects: results from HARVEST study

L. Mos1, O. Vriz1, S. Martina1, F. Saladini2, C. Fania2, G. Caravelli3, M. Ruscio1,
E. Casiglia2, P. Palatini2 on behalf of HARVEST study group. 1Hospital of San
Daniele del Friuli, Department of Cardiology, ASS4, Udine, Italy; 2University of
Padua, Padua, Italy; 3Town Hospital Cremona, Cremona, Italy

Objective: Controversy still exists about the long-term cardiovascular and
metabolic effects of coffee consumption in hypertension. Aim of the study was
to assess the predictive capacity of coffee use for cardiovascular events (CVE)
and to ascertain whether the coffee-CVE association was mediated by the long-
term effects of coffee on blood pressure (BP) and glucose metabolism.
Design and methods: The analysis was made in 1201 participants from the
HARVEST, a prospective cohort study of non-diabetic subjects aged 18–45 years,
screened for stage 1 hypertension. BP was measured with ambulatory monitoring
in all.
Results: Among the participants, 26.3% were abstainers, 62.7% were moder-
ate coffee drinkers (1–3 cups/day) and 10.0% were heavy coffee drinkers (>3
cups/day). During a 12.5 year follow-up there were 60 CVE. In multivariable
Cox analyses, coffee consumption was a significant predictor of development of
hypertension needing treatment with hazard ratios (HR) of 1.5 (CI,1.1–1.9) for
heavy drinkers and 1.1 (0.9–1.3) for moderate drinkers compared to abstainers.
Also, coffee was a predictor of future prediabetes with HRs of 2.0 (1–3-3.1) and
1.3 (0.9–1.7), in the heavy and moderate drinkers, respectively. In multivariable
Cox analyses, including other lifestyle factors, age, sex, parental CVE, BMI, total
cholesterol, 24h ambulatory BP, 24h ambulatory heart rate and follow-up changes
in body weight, both coffee categories were independent predictors of CVE with
HRs of 4.3 (1.3–13.9) for heavy coffee drinkers and 2.9 (1.04–8.2) for moderate
drinkers. Inclusion of hypertension development in the regression attenuated the
strength of the coffee-CVE association with HRs of 3.9 (1.2–12.5) for heavy and
of 2.8 (0.99–7.8) for moderate drinkers. When future prediabetes was also incor-
porated, the relationship was of boderline significance for heavy coffee drinkers
(HR, 3.2, 0.94–10.9) and was no longer significant for moderate drinkers (HR,
2.3, 0.8–6.5).
Conclusions: Coffee use is linearly associated with increased risk of CVE in
stage 1 hypertension. The effect of coffee on CVE seems to be at least partially
mediated by its long-term effects on BP and glucose metabolism. Coffee con-
sumption should be reduced in young-to-middle-age patients with hypertension
Acknowledgement/Funding: Associazione 18 maggio 1370, University of
Padova
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Novel biomarkers of kidney injury in hypertension

N. Zvartau, S. Mironova, E. Vasilieva, Y. Iudina, T. Makhmatova, M. Ionov,
N. Avdonina, I. Emelyanov, A. Konradi. Federal North-West Medical Research
Centre, Hypertension, St. Petersburg, Russian Federation

Background: Hypertension still remains one of the leading causes of chronic
renal disease, which is strongly associated with vascular damage, including en-
dothelial dysfunction and arterial stiffness.
Purpose: The aim of the present study was to compare conventional and novel,
potentially more early and sensitive biomarkers of kidney injury in hypertensive
patients and to assess their relation to vascular stiffness and reactivity.
Methods: Urine levels of neutrophil gelatinase-associated lipocalin (NGAL), kid-
ney injury molecule-1 (KIM-1), liver fatty-acid binding protein (L-FABP) and serum
levels of cystatine C and creatinine were measured by quantitative enzyme im-
munoassay in 66 hypertensive patients, mean age 53±8.3 years, and 20 matched
by sex and age healthy controls. Glomerular filtration rate (GFR) was estimated
by MDRD, CKD-EPI and cystatin C-GFR formulas. Instrumental examination was
performed after 5 days of discontinuation of antihypertensive medications and
included ambulatory blood pressure monitoring (ABPM, SpaceLabs 90207), ap-
planation tonometry (SphygmoCor, Artcor Medical) with the calculation of cen-
tral aortic pressure, pulse wave velocity (PWV) and augmentation index (AI). En-
dothelial function was assessed by reactive hyperemia index (RHI) with EndoPAT
device (Itamar Medicals).
Results: Hypertensive patients had higher NGAL (15.5±10.8 versus 28.4±14.9
ng/ml, respectively; p=0.02), cystatine C (0.8±0.01 versus 0.9±0.02 pg/ml, re-
spectively; p=0.04) and L-FABP (880.83±280.4 versus 4452.6±1216.3 pg/ml;
p=0.05) levels, while there were no differences in creatinine levels and GRF val-
ues compared to healthy controls. Novel biomarkers were associated with BP
levels: L-FABP concentration with mean 24-hours systolic blood pressure (BP)
level (ρ=0.4, p=0.03), cystatin C and NGAL with central systolic aortic BP (ρ=0.3,
p=0.02; ρ=0.3, p=0.05, respectively). Also they correlated with increased arte-
rial stiffness: L-FABP levels with PWV (ρ=0.39, p=0.001), cystatine C with PWV
(ρ=0.4, p=0.001) and NGAL grades with AI (ρ=0.3, p=0.04). There was no asso-
ciation between RHI and biomarkers of renal damage, though it should be noted
that RHI was within normal values in all patients (more than 1.67).
Conclusions: In hypertensive patients NGAL, cystatin C and L-FABP seem to be
potentially more early and sensitive biomarkers of kidney injury and are associ-
ated with BP levels and vascular stiffness.
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The impact of pericardial fat volume, coronary and extracoronary
calcification on coronary atherosclerosis in patients with
uncomplicated hypertension

A.A.M. Farrag1, S. Sorour2, M.A. Salem3, S. Bakhoum1. 1Cairo University, Kasr
Al-Ainy Hospital-Faculty of Medicine, Department of Cardiology, Cairo, Egypt;
2National Research Centre, Cairo, Egypt; 3Cairo University, Department of
Radiology, Cairo, Egypt

Background: Hypertension has an important role in the development of coronary
artery disease. However, patients with uncomplicated hypertension are rarely in-
vestigated for coronary atherosclerosis. The aim of this study was to evaluate
pericardial fat volume (PFV), coronary calcium score (CCS) and extracoronary
calcification (ECCS) as suspected markers for sub-clinical coronary artery dis-
ease (CAD) in patients with uncomplicated hypertension.
Methods: We prospectively studied 381 patients below age of 60 years with un-
complicated hypertension and no diabetes. All patients were scheduled for mul-
tidetector computed tomography (MDCT) coronary angiography because of sus-
pected CAD. In addition, 249 age and gender matched patients with no hyperten-
sion or diabetes were also studied and served as control group. All studied pa-
tients had no history of previous myocardial infarction, percutaneous coronary in-
tervention or coronary artery bypass grafting. In addition to coronary angiography,
calcium scores were calculated in the coronary arteries, as well as in extracoro-
nary sites (mitral annulus, aortic valve, ascending thoracic aorta and descending
thoracic aorta) using a 256-row MDCT. PFV was assessed by volumetric quantifi-
cation. Severity of coronary artery disease was assessed by Gensini score.
Results: Hypertensive patients had higher values of CCS (73±186 vs. 35±95,
p=0.006), ECCS (77±254 vs. 53±328, p=0.001), PFV (135±55 vs. 123±53,
p=0.017) when compared to the control group. Gensini score was also higher
in the hypertensive group (8.8±18.6 vs. 6.1±13.5, p=0.003).
Conclusion: Uncomplicated hypertension is associated with increased pericar-
dial fat volume, coronary and extracoronary calcification as well as sub-clinical
coronary atherosclerosis.

P902 | BEDSIDE
Condition of plasma hemostasis in hypertensive patients with
concomitant ischemic heart disease and microalbuminuria

V.Z. Netiazhenko, A.I. Pastushyna, N.V. Netiazhenko, A.V. Liakhotska. National
O.O. Bohomolets Medical University, propedeutics of internal medicine #1, Kiev,
Ukraine

Aim: To establish the relationship between activity of plasma hemostasis and
presence of microalbuminuria in patients with arterial hypertension with concomi-
tant ischemic heart disease.
Material and methods: 80 patients with arterial hypertension (grade 2) with con-
comitant ischemic heart disease and microalbuminuria were examined: 1st group
included 42 hypertensive patients (grade 2) with concomitant ischemic heart dis-
ease and microalbuminuria, 2nd group included 38 hypertensive patients (grade
2) with concomitant ischemic heart disease without microalbuminuria. Among pa-
tients prevailed age group 50–55 years (50%).Venous blood samples were exam-
ined for: 1)coagulation activity: Thrombin Time (TT), Activated Partial Thrombo-
plastin Time (aPTT), Soluble Fibrin-Monomer Complexes (SFMC) 2)fibrinolytic
activity: XII-a dependent fibrinolysis; 3)anticoagulation activity: Antithrombin III,
Protein C.
Results: In patients with MAU was observed a statistically significant shortening
of TT, which was not only from the control group, but also from the comparison
group and was 15% less than in the group without MAU (p<0,05). The aPTT
in patients with MAU was significantly different from the control group (p<0,01).
However, there was no statistically significant differences between two groups
of comparison. By content of SFMC was observed a statistically significant dif-
ference between two groups (p<0,05). So in patients with MAU level of SFMC
increased in 1.7 times relative to the comparison group.
Analysis of anticoagulation activity in study groups showed the following. The
content of antithrombin III and protein C was significantly lower in both groups of
patients (p<0,01). In the group of patients without MAU XII-a dependent fibrinoly-
sis activity does not differ from the control group. However, a group with MAU XII-a
dependent fibrinolysis inhibition was more significant, leading to the appearance
of statistically significant difference from the control group and between groups
with and without MAU. In patients with MAU inhibition of XII-a dependent fibrinol-
ysis was 1.45 times higher than in the group without MAU.
Conclusions: Microalbuminuria in hypertensive patients with concomitant is-
chemic heart disease is associated with activation of thrombin and fibrin for-
mation, and reduction of anticoagulation potential, which proves significance of
microalbuminuria in development of thrombotic complications in this group of pa-
tients.

P903 | BEDSIDE
Effects of maternal cortisol during pregnancy and of birth weight on
childrens blood pressure

F. Fan1, Y. Zou2, H. Tian1, Y. Zhang1, J. Zhang1, X. Ma3, Y. Liu1, Y. Meng1,
Y. Yue2, A. Dart4. 1First Hospital of Medical College of Xi’an Jiaotong University,

Department of Cardiovascular Medicine, Xian, China, People’s Republic of;
2First Hospital of Medical College of Xi’an Jiaotong University, Department of
Gynaecology and Obstetrics, Xian, China, People’s Republic of; 3First Hospital
of Medical College of Xi’an Jiaotong University, Department of Psychology and
Psychiatry, Xian, China, People’s Republic of; 4Baker IDI Heart and Diabetes
Institute, Melbourne, Australia

Background: Effects of low birth weight on subsequent blood pressure are well
established. Experimental studies have also reported effects of foetal corticos-
teroid exposure.
Purpose: To examine effects of birth weight and maternal cortisol levels during
pregnancy on blood pressure in pre-adolescent children.
Methods: 216 women and their 7–9 year old children comprised the cohort.
Women were recruited from the first (T, 71), second (T2, 72) and third (T3, 73)
trimester. Maternal cortisol (nmol/l) was measured on a fasting sample taken be-
tween 9 and 11am. Children’s systolic (SBP) and diastolic (DBP) blood pressure
(mmHg) and heart rate (HR, bpm) were recorded in the resting state (r) and in
response to a 10 min video stress challenge. The maximum stress related incre-
ment (�) was calculated. Values reported are mean±sd. Statistical significance is
shown as *, ** and *** for p<0.05, <0.01 and <0.001.
Results: Baseline and incremental values for HR, SBP and DBP were 78.1±7.0
and 16.2±3.2, 96.2±2.9 and 17.4±2.4, 67.5±4.5 and 13.7±2.6 respectively. There
were significant inverse correlations between birth weight and all haemody-
namic measures (r and �) ranging from −0.180 to −0.293. Maternal cortisol
levels increased significantly during pregnancy (T1, 341±85; T2, 371±66**; T3,
411±77***). There were positive associations between maternal cortisol and
haemodynamic measures most evident in the second trimester (Table).
There were significant inverse correlations between birth weight and maternal
cortisol for T1 (−0.322**) and T2 (−0.220*) but not T3. In multiple regression anal-
yses the effects of maternal cortisol were more consistent than those of birth
weight. Thus in T2 maternal cortisol was a significant term for all 6 haemody-
namic parameters whilst birth weight was not significant for any, in T1 the respec-
tive values were 4 and 2 and for T3, 2 and 1.

Correlations with maternal cortisol

Maternal cortisol rHR �HR rSBP �SBP rDBP �DBP

T1 0.388*** 0.284* 0.220 0.436*** 0.233* 0.405***
T2 0.603*** 0.344** 0.286* 0.612*** 0.237* 0.397**
T3 0.259* 0.336** 0.218 0.263* 0.169 0.230

Conclusion: Both birth weight and maternal cortisol are predictive of children’s
haemodynamic measures. The effects of birth weight on blood pressure may be
partly due to effects of maternal cortisol.
Acknowledgement/Funding: 2010 Primary Scientific Research Foundation
of Xi’an Jiaotong University & National Nature Science Foundation of China
(NSFC81170294).
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The cut-off point of vitamin D deficiency for hypertension among
postmenopausal Korean women in the general population: Korean
National Health and Nutrition Examination Survey V

J.K. Park1, H.T. Lee1, Y.H. Lim1, J.H. Shin2, H.C. Park2, S.I. Choi2, K.S. Kim1,
S.G. Kim2, J.H. Shin1. 1Hanyang University, Seoul, Korea, Republic of;
2Hanyang university Guri hospital, Guri, Korea, Republic of

Background: Inconsistent results about association between low vitamin D levels
and hypertension (HTN) have led to uncertainty in clinical practice and to the use
of various vitamin D cut-off values.
Purpose: The aims of this study were to investigate the association between
vitamin D deficiency and blood pressure (BP) in postmenopausal women and to
determine the clinically significant cut-off value for vitamin D deficiency.
Methods: We analyzed data from the Korean National Health and Nutrition
Examination Survey V, database (4107 postmenopausal women, aged 50–79
years).
Results: Parathyroid hormone (PTH) level was abruptly increased in subjects
with serum 25(OH)D <15 ng/ml (p<0.001). When a serum 25(OH)D value of
15 ng/ml was used as a cutoff, 35.2% of the subjects were found to be vitamin
D deficient. After adjusting for covariates, the subjects with vitamin D deficiency
had higher systolic BP (127.5 mmHg, 95% CI 124.0–131.0 versus 125.9 mmHg,
95% CI 122.6–129.2, p=0.022). However, the association between vitamin D de-
ficiency and diastolic BP was not statistically significant (75.9 mmHg, 95% CI
73.6–78.1 versus 75.2 mmHg, 95% CI 73.0–77.4, p=0.068). A multivariate anal-

25(OH)D and serum PTH level
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ysis revealed that a 25(OH)D level <15ng/ml was an independent risk factor for
HTN (adjusted odds ratio (OR) 1.310, 95% CI 1.054–1.629, p=0.015).
Conclusions: We defined the cut-off value for vitamin D deficiency as <15 ng/ml
based on the PTH level. Vitamin D deficiency was significantly associated with
increased BP and was a significant risk factor for HTN in postmenopausal women.

P905 | BENCH
Azilsartan reverses cardiac damages induced by activation of cardiac
(pro)renin receptors caused by high-salt intake in spontaneously
hypertensive rats

H. Komaki, M. Iwasa, Y. Hayakawa, C. Okamoto, S. Minatoguchi, Y. Yamada,
H. Kanamori, M. Kawasaki, K. Nishigaki, S. Minatoguchi. Gifu University
Graduate School of Medicine, Cardiology, Gifu, Japan

Objective: We have recently reported that a high salt intake activates cardiac
tissue prorenin receptors ((P)RR) and damages the heart in spontaneously hy-
pertensive rats (SHRs). We aimed to investigate whether a new angiotensin II
receptor blocker azilsartan reverses the cardiac damages induced by a high salt
intake.
Methods: SHRs received regular chow (normal-salt, 0.9%, n=7), high-salt chow
(high-salt, 8.9%, n=7) and high salt (8.9%) chow containing 1mg/kg of azilsartan
(n=7), a new angiotensin II receptor blocker, for 6 weeks from 6 to 12 weeks of
age.Systolic blood pressure was measured once a week during the course. At the
end of the experiment, plasma renin activity (PRA), plasma angiotensin I and II
concentration was measured and the expression of cardiac (pro)renin receptors
was evaluated by western blot analysis. The cardiac function was acessed by
echocardiography, and histological analysis of the myocardium was perfomed.
Results: The high-salt diet significantly increased the systolic blood pressure,
and significantly reduced the PRA and plasma angiotensin I and II concentration
in SHRs as compared to those of SHRs with normal diet. Cardiac expression of
(P)RR were significantly up-regulated by a high-salt diet. The high-salt diet accel-
erated cardiac interstitial and perivascular fibrosis and significantly decreased the
left ventricle (LV) ejection fraction and fractional shortening. In SHRs with high-
salt diet, azilsartan only slightly decreased systolic blood pressure with statistical
significance. Azilsartan did not affect PRA or plasma angiotensin I and II concen-
tration under the high-salt diet, but significantly down-regulated the expression
of cardiac (P)RR and attenuated cardiac interstitial and perivascular fibrosis and
improved LV ejection fraction and fractional shortning.
Conclusion: Azilsartan reverses cardiac damages such as cardiac interstitial
and perivascular fibrosis and improves LV function by down-regulating cardiac
(pro)renin receptors in SHRs with high-salt diet.
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Association of mid-day naps occurrence and duration with bp levels in
hypertensive patients. a prospective observational study

M.S. Kallistratos, L.E. Poulimenos, A. Karamanou, N. Kouremenos,
A. Koukouzeli, S. Vrakas, E.F. Chamodraka, K. Tsoukanas, A. Martineos,
A.J. Manolis. Asclepion Voulas Hospital, Athens, Greece

Introduction: Mid-day sleep represents a habit that now days is almost a privi-
lege due to the increased workload and intense daily routine. Several studies have
assessed the association of sleep time with blood pressure levels. This study had
the purpose to assess the effect of mid-day sleep on blood pressure levels in
hypertensive patients.
Methods: We prospectively studied 386 patients (200 males and 186 females
mean age 61.4±11.9) with arterial hypertension. In all patients, mid-day sleep
time (in minutes), office BP, ambulatory blood pressure monitoring (ABPM), pulse
wave velocity (PWV), life style habits, anthropometric characteristics, augmenta-
tion index and a standard doppler and tissue doppler echocardiography evaluation
was performed and recorded.
Results: Patients with mid-day sleep had significantly lower PWV lev-
els (9.29±1.64 m/sec vs 10.41±2.27 m/sec, p<0.05), day time systolic ABMP

(126.18±10.25 mmHg vs 131.45±13.21 mmHg, p<0.05), night time ABPM
(114.97±11.23 mmHg vs 122.56±15.13 mmHg, p<0.005), and average systolic
ABPM (124.27±10.2 mmHg vs 130±12.93 mmHg, p<0.05) as well as decreased
left atrium diameter (39.17±4.63 mm vs 41.6±4.89 mm, p<0.05), in confront to hy-
pertensive patients without mid-day sleep. No difference was observed in office
systolic BP levels (138.1±16.6 mmHg vs 141.1±30.6 mmHg, p=ns). In addition,
the duration of mid-day sleep was highly associated with the burden of arterial hy-
pertension. Increase (in minutes) of mid-day sleep was associated with decrease
hypertension grade (−16.22±6.25, [95% C.I.] 28.51– 3.93, p<0.05), day time
systolic ABMP (−1.03±0.21, [95% C.I.] −1.44–0.61, p<0.001), average systolic
ABPM (−0.96±0.21, [95% C.I.] −1.38 to −0.53, p<0.001), and with increased dip-
ping status (16.61±5.73, [95% C.I.] 5.33–27.9, p<0.005). Dippers present on av-
erage 16.6 minutes more mid-day sleep in confront to non-dippers. Confounders
such as age, gender, BMI, smoking status, salt, alcohol, exercise and coffee in-
take didn’t influence the above results.
Conclusions: Mid-day sleep influence hypertension burden as well as dipping
status, PWV and LA diameter. The longer the mid-day sleep, the lower the systolic
BP levels.
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The increase in arterial stiffness may change in left ventricular
geometry and lead to left ventricular diastolic dysfunction

Y. Ohno, T. Miyoshi, T. Ono, K. Osawa, H. Oe, K. Nakamura, H. Ito. Okayama
University, Cardiovascular Medicine, Okayama, Japan

Purpose: Increased arterial stiffness is reported to be associated with left ventric-
ular hypertrophy (LVH) and LV diastolic dysfunction (LVDD). However, the impact
of arterial stiffness on LV geometry including concentric LVH, eccentric LVH and
concentric remodeling and on the interplay between LV geometry and LVDD have
not been fully elucidated.
Methods: A total of 821 subjects (mean 65 years, 58% men, 43% diabetes
mellitus) were evaluated after exclusion of patients with coronary artery dis-
ease, severe valvular disease, cardiomyopathy and LV ejection fraction<50%.
The brachial-ankle pulse wave velocity (baPWV), a marker of arterial stiffness,
was assessed using oscillometric blood pressure measurement (a Form BP, Om-
ron). LV structure (LV mass index[LVMI], relative wall thickness[RWT]) and the
parameters of LV diastolic function (e’ and E/e’) were determined using echo-
cardiography. LV geometry was determined by RWT and LVMI, and LVDD was
defined using e’ and LAVI according to ASE guideline.
Results: When patients were classified based on LV geometry, baPWV and the
prevalence of LVDD in patients with concentric LVH was the highest than those
in patients with other LV geometry, but this association was different in patients
with concentric remodeling (Figure). There was a significant correlation between
baPWV and LVMI (r=0.16, p<0.01), RWT (r=0.21, p<0.01), E (r=0.14,p<0.01),
e’(r=0.27, p<0.01), and E/e’(r=0.26, P<0.01). When patients were divided into
the quartiles according to baPWV, multiple logistic analysis revealed that the
fourth quartile of baPWV was independently associated with concentric LVH (OR:
3.78, 95% CI: 1.29 to 11.06, p=0.02) and LVDD (OR: 1.66, 95% CI: 1.01 to
2.71,p<0.04) after adjustment of covariates.

LV geometry, arterial stiffness and LVDD

Conclusions: Increased arterial stiffness influence LV geometry leading to LV
diastolic dysfunction.
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