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Subcutaneous treprostinil for the treatment of
severe, non-operable chronic thromboembolic
pulmonary hypertension: a randomized,
double-blind, controlled study (CTREPH)

R. Sadushi-Kolici, P. Jansa, A. Torbicki, G. Hoffken,
N. Skoro-Sajer, W. Klepetko, J. Lindner, I. Lang

Department Internal Medicine I, Cardiology, Medical University
Vienna, General University Hospital — 2nd Clinic of Int. Medicine for
Cardiology and Angiology, Prag, Czechia

Instytut Gruzlicy i Chorob Pluc, Warszawa, Poland, Universitatsklinik
Carl Gustav Carus Medizinische Fakultat der Technischen Universitat
Dresden, Deutschland

2nd Surgical Department of Cardiovascular Surgery, First Faculty

of Medicine, Charles University in Prague, and General University
Hospital in Prague, Czechia

Purpose: Treprostinil is a stable prostacyclin analogue
approved for the treatment of pulmonary arterial hypertension.
A short-term randomized, placebo-controlled trial reported that
Treprostinil improved exercise capacity, indices of dyspnea, signs
and symptoms, hemodynamics, and quality of life. Recent long-
term data suggest that the treatment with subcutaneous Treprosti-
nil (scTRE) is safe and efficacious over many years, in various forms
of pre-capillary pulmonary hypertension (PH). The phase III, dou-
ble-blind, randomized, controlled CTREPH study investigated the
efficacy and safety of scTRE in patients with severe non-operable
chronic thromboembolic pulmonary hypertension (CTEPH), a PH
subset with no approved pharmacological treatment options.

Methods: Patients with severe CTEPH classified as non-opera-
ble were assigned in a double-blinded fashion to low-dose scTRE
(target dose 3 ng/kg/min—corresponding to a placebo dose) or
high-dose scTRE (target dose 30 ng/kg/min at 12 weeks). Primary
outcome was the change from baseline in 6-min walking distance
(6MWD) at week 24. Secondary endpoints included the change from
baseline in pulmonary vascular resistance (PVR), NT-proBNP, WHO
functional class (WHOFC), clinical worsening, quality of life (Min-
nesota questionnaire) and Borg dyspnea score. Ninety-two patients
were planned. Interim analysis was performed after 54 patients had
been enrolled and subjected to study drug in four European expert
centers (Prague, Vienna, Warsaw, Dresden).

Results: Baseline 6MWD was 298.9+83.9 m, and PVR was
8431382 dyn.s.cm-5 (mean age 63.5 years, 48% female). Three
patients (5.5%) did not tolerate scTRE. Six patients (11%) were
withdrawn due to clinical worsening (n=4), and because of severe
concomitant disease (ileus, aortic stenosis, n=2). 6MWD improved
by 42.9 m from baseline (95% CI 11.1-74.8 m, intention-to-treat)
in high-dose scTRE-treated patients, compared with a change of
4.5 m in subjects on low-dose scTRE (p=0.059). PVR decreased by
211.6dyn.s.cm-5 from baseline in patients on high-dose scTRE (95 %
—331.04 to —92.24) compared with an increase of 59.2 dyn.s.cm-5
(p=0.001) in the low-dose group. WHOFC significantly improved in
patients on high-dose scTRE (p=0.01). Per protocol analysis dem-
onstrated an increase of 6MWD by 57.4 m from baseline (95% CI
32.4-82.3 m, high-dose scTRE), compared with 5 m (p=0.0045, low-
dose scTRE).

Conclusions: In patients with non-operable CTEPH, scTRE sig-
nificantly improved exercise capacity, WHO FC and PVR.

Adiponectin as a predictor of increased aortic
stiffness in patients after acute ST-segment
elevation myocardial infarction

G. Klug, S. J. Reinstadler, H.-J. Feistritzer, A. Mayr, L. Krauter,
M. Schocke, R. Esterhammer, C. Kremser, O. Pachinger,
B. Metzler

Medizinsche Universitat Innsbruck

Introduction: Increased aortic stiffness is an independent pre-
dictor of cardiovascular morbidity and mortality. Adiponectin is
involved in atherosclerosis and inflammation. In the present study
we aimed to explore the relation between adiponectin and aortic
stiffness in patients with acute ST-segment elevation myocardial
infarction (STEMI).

Methods: Forty-six STEMI patients (mean age: 57+ 11 years; six
females) treated with primary percutaneous coronary intervention
were enrolled in the study. Plasma adiponectin was measured 2 days
after index event by enzyme-linked immunosorbent assay (ELISA).
Aortic pulse wave velocity (PWV), a measure of aortic stiffness, was
calculated by the transit-time method with the use of a velocity-
encoded, phase-contrast cardiac magnetic resonance protocol.

Results: Median plasma adiponectin concentration was
2,385 ng/mL (Interquartile range: 1,735-5,403). Males had lower
values than females and current smokers had lower values than
non-smokers (all p<0.02). Adiponectin was associated with PWV
(r=0.570, p<0.001), age (r=0.471, p=0.001) and total cholesterol
(r=0.417, p=0.004). Multiple linear regression analysis revealed
adiponectin as a predictor of PWV independently of relevant covari-
ates (adiponectin: 8=0.672, p=0.001; model: R=0.754, p<0.001).

Discussion: The current study is the first in investigating the
relationship between circulating adiponectin and aortic stiffness in
the acute phase after STEMI. The main finding is that plasma adipo-
nectin concentrations are independently associated with increased
aortic stiffness in patients with acute STEMI treated by primary per-
cutaneous coronary intervention.

Time course of heart failure with preserved
ejection fraction in a model with compensated renal
failure

U. Primessnig, B. Pieske, F. Heinzel

Kardiologie, Ludwig Boltzmann Institut fur Translationale
Herzinsuffizienzforschung, Medizinische Universitéat Graz

Background: Renal impairment and heart failure with pre-
served ejection fraction (HFPEF) are often associated but the
underlying mechanisms are largely unresolved. Therefore we inves-
tigated in a rat model with compensated renal failure which devel-
oped diastolic dysfunction and HFPEE.
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Methods: Fifty-six young male Wistar rats were subjected to
subtotal nephrectomy (NXT) or sham operation (SOP) and
observed up to 24 weeks. Urine and blood samples for calculating
the glomerular filtration rate (GFR) and echocardiography were
performed during disease progression. Invasive hemodynamics
(P/V-loops) and morphometry analysis of the organs were studied
in final experiments at 8 and 24 weeks.

Results: Following NXT rats developed stable compensated
renal failure (GFR 22+2 and 16+2 vs. 32+2 and 28+3 mL/min/m?
at 8 and 24 weeks, resp. p<0.01) with preserved urinary excretion
and unchanged electrolytes. Arterial pressure was significantly
increased in NXT at 8 weeks and remained stable elevated at 24
weeks (148+8 and 154+7 vs. 105+3 and 109+2 mmHg, p<0.01).
Similarly, LV end-diastolic pressure was increased at 8 weeks
(9.2+0.6 in NXT vs. 5.3£0.4 mmHg in SOP, p<0.01) and remained
elevated with no further increase at 24 weeks (10.4+0.8 in NXT vs.
5.1+0.4 mmHg, in SOP, resp. p<0.01). Systolic function was pre-
served at 8 and 24 weeks (EF 58+3 and 50+5 vs. 60+4 and 56+4 %).
LV hypertrophy was observed in NXT at 8 weeks (LV mass 708+21
vs. 637+12 mg in SOP, p<0.05) and further increased at 24 weeks
(866+34 vs. 637+12 mg in SOP, p<0.05 vs. SOP and 8 weeks). Lung
weight was increased in NXT at 8 weeks (1,494+60 vs. 1,265+57 mg,
p<0.05) and significantly further increased at 24 weeks (1,816+92
vs. 1,414+39 mg, p<0.05 vs. Sham and 4 weeks) indicating progres-
sive cardiac congestion.

Conclusion: Subtotal nephrectomy in rats leads to compen-
sated renal failure, arterial hypertension, LV hypertrophy and
impaired diastolic function with elevated LV end-diastolic pres-
sure. While renal function, arterial hypertension and LV function
remained stable, cardiac remodeling and congestion worsened,
reflecting the progressive nature of myocardial dysfunction in this
model of cardio-renal syndrome.

Multiple autonomic and repolarization investigation
of sudden cardiac death (MARIA-SCD): a 10 years
prospective, single blinded study in patients with
reduced ventricular function and controls

T. Pezawas, A. Diedrich, R. Winker, D. Robertson, B. Richter,
Li Wang, B. Daniel, H. Schmidinger

Cardiology, Medical University of Vienna, Vanderbilt Autonomic
Dysfunction Center, Nashville, USA

Health and Prevention Center, Sanatorium Hera, Vienna, Vanderbilt
University School of Medicine, Department of Biostatistics, Nashville,
USA

Background: Left ventricular ejection fraction (LVEF) at a sin-
gle time point is the standard method to identify patients with risk
of sudden cardiac death (SCD). Autonomic evaluation and assess-
ments of cardiac electrical substrate have been introduced success-
fully to predict mortality. Progression of autonomic dysfunction
might help identifying high-risk patients.

Objectives: A combined assessment of autonomic tone and
changes in cardiac electrical substrate at multiple time points
should add prognostic information to standard methods using
LVEE

Methods: We enrolled patients with ischemic (ICM) and
dilated cardiomyopathy (DCM) with LVEF <50 % and control sub-
jects (CSU) with LVEF >50%. The protocol included initial testing
(11) after establishing an optimal medical treatment, a second test-
ing after 3 years (I2), and a final control (maximum 10 years). We
assessed autonomic function by pharmacological baroreflex testing
(BRS), by short-term spectral analysis of heart rate variability (LF/

HF) and long-term time domain analysis (SDNN). Cardiac electri-
cal substrate was evaluated by exercise Microvolt T-wave alternans
(MTWA), signal-averaged ECG (SAECG), and corrected QT-time
(QTC). Results were interpreted blinded, and categorized using
pre-specified cut-points. The primary outcomes were cardiac death
(CD), arrhythmic death (AD) and resuscitated cardiac arrest (RCA).
We compared adjusted multivariate models based on combinations
of parameters with an univariate “LVEF only” model to identify
patients with high risk of CD, AD and RCA using a single time point
(11). We performed similar analysis for multiple time points (I1 and
12) using a time varying covariate model.

Results: We studied 210 patients (age 59+ 10 years, 82% male):
Group 1: n=120 ICM, Group 2: n=60 DCM, Group 3: n=30 CSU.
The median follow-up was 7 years (0.4-9.7). CD, AD and RCA was
observed in 31, 16 and 18 % of ICM and DCM patients, respectively.
In the single time point model analysis, MTWA, BRS, SDNN, LF/
HE QTC added significant information regarding CD and AD and
MTWA only for AD/RCA. In the time varying covariate model,
MTWA (p<0.001) and BRS (p=0.042) added significant information
regarding CD and AD and MTWA only (p<0.001) for AD/RCA.

Conclusion: In initial single time point models, MTWA, BRS,
SDNN, LF/HF and QTC were significantly related to cardiac and
especially arrhythmic mortality. In addition to LVEF, MTWA adds
the most powerful information in multiple risk assessment of car-
diac patients during ultra-long follow-up.

Acknowledgement: Supported partly by CTSA
UL1TR000445 NCATS and by NIH/NHLBI 2P01HL056693-16.

Impact of short-term endothelin-A receptor
blockade on plasma markers for remodeling in
patients with ST-elevation acute coronary syndrome

award

R. Wurm, C. Adlbrecht, M. Andreas, B. Redwan, K. Distelmaier,
G. Klappacher, I. M. Lang

Medical University of Vienna, Department of Internal Medicine I,
Division of Cardiology, Department of Cardiac Surgery, Vienna

Background: Endothelin (ET) is a pro-fibrotic vasoconstrictor
and a mediator of microvascular dysfunction and cardiac remod-
eling. Animal studies investigating ET receptor blockade in acute
myocardial infarction led to conflicting results regarding ventricular
remodeling. In-vitro, ET-A receptor blockade decreases neutrophil
activation. As part of a randomized clinical trial assessing the safety
and efficacy of the ET-A receptor blocker BQ-123 on myocardial
perfusion in patients with ST-elevation acute coronary syndrome
(STE-ACS), we measured the effect of peri-interventional BQ-123
treatment on plasma markers of remodeling.

Methods: Patients with posterior-wall STE-ACS were randomly
assigned to intravenous BQ-123 at 400 nmol/min or placebo over
60 min, starting immediately prior to primary percutaneous coro-
nary intervention (PCI, n=>54). Peripheral blood samples were
drawn upon arrival in the catheterization laboratory (baseline) and
at 24 h and 30 days after PCI. Myeloperoxidase (MPO), a marker of
neutrophil activation, matrix metalloproteinase 9 (MMP-9) and the
procollagen III N-terminal propeptide (PIIINP), a marker of extra-
cellular matrix metabolism, were measured in plasma using com-
mercially available assays.

Results: Patients randomized to BQ-123 demonstrated a greater
reduction of MPO levels from baseline to 24 h compared to placebo-
treated patients ((177 ng/mL reduction (IQR 103-274) for BQ-123
versus 108 ng/mL (74-147) for placebo-treated patients, p=0.006),
Fig. 1a). In addition, we observed a significantly greater reduction
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of MMP-9 levels in patients treated with study drug (568 ng/mL
(44-1,157) versus 117 ng/mL (57-561), p=0.018, Fig. 1b).

There was no significant difference in PIIINP values measured at
baseline and at 30 days.

Conclusion: Short-term administration of BQ-123 reduces
MPO plasma levels as well as MMP-9 plasma levels in patients with
STE-ACS. In trials with larger patient numbers this observation may
translate into smaller infarct size and improved ventricular remod-
eling at 6 months.
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Fig. 1 a Reduction of myeloperoxidase (MPO) plasma levels over
the first 24 h after percutaneous coronary intervention in patients
with STE-ACS receiving an endothelin A receptor antagonist
(BQ-123) or placebo. b Reduction of matrix metalloproteinase 9
(MMP-9) plasma levels over the first 24 h after percutaneous co-
ronary intervention in patients with STE-ACS receiving an endo-
thelin A receptor antagonist (BQ-123) or placebo

LVAD implantation in patients with acute myocardial
infarction and refractory cardiogenic shock

J. Riebandt, T. Haberl, S. Mahr, G. Laufer, H. Schima,
D. Zimpfer

Herzchirurgie, Medizinische Universitat Wien

Background: Refractory cardiogenic shock (RCS) complicat-
ing acute myocardial infarction (AMI) is associated with a poor
outcome. Extracorporeal membrane oxygenation (ECMO) is an
accepted treatment option to initially stabilize patients in this con-
dition and to decide on escalating therapy concepts. When there is
no potential for cardiac recovery and weaning from ECMO is impos-
sible, long-term support as bridge-to-transplant or destination
therapy by left ventricular assist device (LVAD) implantation can be
provided. This two-step approach might improve overall mortality.

Methods: Retrospective review of 11 patients with RCS after
AMI (mean age 52+ 11 years, 90.9 % male) receiving an ECMO fol-
lowed by permanent LVAD implantation between 07/2004 and
02/2013. Outcomes of interest included 30-day, in-hospital and
1-year mortality.

Results: Cardiopulmonary resuscitation had to be performed
in five patients (45.5%), intraaortal balloon pump (IABP) inser-
tion preceded ECMO implantation in seven cases (63.6%). Mean
duration of preoperative ECMO support was 7+5 days. VADs to be
utilized were the Heartware HVAD in five patients (45.5 %), Thora-
tec Heartmate II in four patients (36.4 %) and the DeBakey LVAD in
two patients (18.2%). In three cases (27.3%), a sternotomy sparing
minimally invasive approach was chosen, cardiopulmonary bypass
during implantation was provided by ECMO instead of standard
CPB in seven patients (63.3%). In eight patients (72.7) ECMO sup-
port had to be continued for temporary right ventricular support
(5+8 days). 30-day mortality, as well as in-hospital mortality was

low with a percentage of 9.1 and 18.2 %, respectively. 1-year survival
was 81.8%.

Conclusion: In selected patients with AMI complicated by car-
diogenic shock, permanent LVAD implantation is an effective treat-
ment option that leads to excellent results regarding early, as well
as late mortality.

Immunsuppressive Therapie bei virusnegativer
inflammatorischer Kardiomyopathie — Wer
profitiert am meisten?

P. Hérmann, C. Mussner-Seeber, K. Heitmair-Witzorek,
M. Frick, G. Polzl

Innere Medizin Ill, Universitatsklinik Innsbruck

Einleitung: Der Stellenwert der immunsuppressiven Thera-
pie bei Myokarditis wurde in den letzten Jahren kontrovers disku-
tiert. Rezente Ergebnisse zeigen, dass Patienten mit virusnegativer
inflammatorischer Kardiomyopathie (CMP) von einer immunsup-
pressiven Therapie profitieren. Wir sind der Frage nachgegangen,
welche Patienten am besten fiir diese Therapie geeignet sind.

Methoden: Zwischen 2002 und 2012 wurde an unserer Abtei-
lung bei 86 Patienten per Endomyokardbiopsie (EMB) die Diagnose
einer virusnegativen inflammatorischen CMP gestellt. Eine myo-
kardiale Erregerpersistenz wurde mittels PCR ausgeschlossen. Bei
73 Patienten wurde eine immunsuppressive Therapie (Cortsion plus
Azathioprin) - zusétzlich zur neurohumoralen Therapie - durchge-
fithrt bzw. eingeleitet. Jeweils sechs Monate nach Therapiebeginn
erfolgte eine Kontroll-EMB incl. hdmodynamischer Untersuchung.
Die Reduktion um zumindest eine NYHA Klasse bzw. der Verbleib
in NYHA I und die Abnahme des NTproBNP-Serumspiegels um
>30% wurde als klinisch relevanter Therapieerfolg definiert.

Ergebnisse: Aktuell liegt von 54 Patienten eine Kontroll-EMB
vor (Alter: 46+12,5 Jahre, 32 % Frauen, Erkrankungsdauer: Median
1,2 Monate). Nach 6-monatiger Therapie zeigte sich eine deutliche
Verbesserung von NYHA-Klasse (vor Therapie: I 13%, I 43%, III
37%, IV 7%, nach Therapie: 155 %, 11 43 %, 111 2%, IV 0 %; p<0,001)
und NTproBNP (1449+1542 auf 669+1346 ng/L; p<0,001) Die
LV-EF stieg von 29+ 12 auf 48+12 % (p<0,001).

Im Vergleich zu Patienten mit fehlendem Therapieerfolg wie-
sen Patienten mit klinisch relevantem Therapieerfolg (n=32 [59 %),
Alter 45,6+12,5 Jahre, 26 % Frauen, Erkrankungsdauer: Median 1
Monat) zu Beginn der Therapie eine hhere NYHA-Klasse (I 0%, II
39%, 11148 %, IV 13 % vs 130 %, 11 48 %, 111 22 %, IV 0 %; p<0,001), ein
héheres NTproBNP (1833+1417 vs 948 + 1545 ng/L; p<0,004) sowie
eine niedrigere LV-EF (249 vs 35£13 %, p<0,002) auf. Interessan-
terweise fand sich zwischen den beiden Gruppen vor Beginn der
Therapie kein signifikanter Unterschied hinsichtlich himodynami-
scher Parameter und Entziindungsaktivitdt im Myokard; das Aus-
maf der intramoykardialen Fibrose war bei Patienten mit positivem
Therapieerfolg sogar grofier. Die neurohumorale Therapie war in
beiden Gruppen vergleichbar.

Konklusion: Bei gesicherter virusnegativer inflammatorischer
CMP profitieren besonders Patienten mit fortgeschrittener Herz-
insuffizienz und hohergradig eingeschrankter LV-EF von einer
immunsuppressiven Therapie.
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Role of microRNA-223 deficiency in myocardial
ischemia-reperfusion injury

K. Bader, S. Leierseder, K. Streil, S. Engelhardt, O. Pachinger,
B. Metzler

Innere Medizin lll/Kardiologie, MUI Innsbruck, TU Miinchen,
Deutschland

Introduction: MicroRNA-223 (miR-223) is a specific microRNA
which acts as a negative modulator of neutrophil activation and deg-
radation. MiR-223 deficient neutrophils exhibit unusual hyperma-
ture morphology, are hypersensitive to activating stimuli and thus
present an increased inflammatory response. As reperfusion-asso-
ciated tissue inflammation, induced by neutrophil release of degra-
dative enzymes, is known to be a potential mediator of myocardial
reperfusion injury, we aim to investigate the contribution of miR-223
in the regulation of neutrophil infiltration in the myocardial infarct
zone. To our knowledge, no in vivo ischemia/reperfusion model has
been applied to study the detailed role of miR-223 so far.

Material and methods: MiR-223 knockout (KO) and control
wild type (WT) mice were subjected to experimental myocardial
ischemia and reperfusion (m I/R). For histological evaluation of
cardiac tissue damage, Haematoxylin and Eosin stained sections
were scanned using Axio Imager M1 and Tissue-FAXS software
package. To evaluate the size of infarction in relation to left ventri-
cle, scar size and left ventricle were determined using Adobe Photo-
shop CS4 and percentage of infarcted myocardium was calculated.
Blood of all animals was collected from the renal vein for measure-
ment of plasma levels of Troponin T. Total RNA was extracted from
the area at risk (AAR) and the remote zone, respectively, and RNA
quantification of TNF-alpha and IL-6 was performed by quantita-
tive real-time PCR.

Results: After 30 min ischemia and 48 h reperfusion, serum Tro-
ponin T levels were significantly increased (3,295.8 vs. 1,226.9 pg/
mL, p=0.000, n=15 per group) in miR-223 KO rodents compared to
WT mice. Histological analysis showed that ischemia-reperfusion
resulted in marked myocardial injury in all groups of animals, but the
cardiac damage was more severe in miR-223-deficient mice after 48 h
(21.1vs.7.9%) and 7 d (22.9 vs. 11.7 %) of reperfusion following 30 min
of ischemia. Furthermore, serum Troponin T levels were significantly
increased (5,476.0 vs. 3,250.5 pg/mL, p=0.017, n=9 per group) in
miR-223 KO rodents compared to WT mice after 3 h of reperfusion
following 30 min of ischemia. Quantitative RT-PCR analysis revealed
that gene expression of TNF-alpha and IL-6 was significantly higher
(both, p<0.05) in the AAR compared to the remote zone.

Discussion: So far, our preliminary data indicate that mice lack-
ing miR-223 exhibit an enlarged infarct size following myocardial
I/R injury and suggest a contribution of miR-223 in the regulation of
neutrophil infiltration in the myocardial infarct zone.

Albuminuria significantly predicts cardiovascular
events in patients with type 2 diabetes
independently from the baseline coronary artery state

P. Rein, C. H. Saely, D. Zanolin, A. Vonbank, H. Drexel

VIVIT, Innere Medizin, Landeskrankenhaus Feldkirch

Introduction: Albuminuria is an important indicator of car-
diovascular risk. We have recently shown that it is also associated
with angiographically determined coronary artery disease (CAD).
Whether albuminuria predicts cardiovascular events indepen-
dently of the baseline coronary artery state in patients with type 2
diabetes (T2DM) has not been investigated yet.

Materials and methods: We measured urinary albumin and
creatinine concentrations in 211 consecutive patients with T2DM
undergoing coronary angiography for the evaluation of suspected
or established stable CAD. Albuminuria was defined as a urinary
albumin to creatinine ratio (ACR) of 30 pg/mg or greater. Prospec-
tively, we recorded vascular events over 3.2+1.4 years.

Results: During follow up, 24.6 % of our patients suffered car-
diovascular events. The cardiovascular event rate was significantly
higher in patients with albuminuria (n=85) than in those with nor-
moalbuminuria (35.3 vs. 17.5%; p=0.003). Cox regression analysis
adjusting for age, gender, BMI, smoking, systolic and diastolic blood
pressure, LDL cholesterol, HDL cholesterol, eGFR, and use of ace
inhibitors/angiotensin II antagonists confirmed that albuminuria
significantly predicted cardiovascular events independently from
conventional risk factors (adjusted HR 1.96 [1.11-3.46]; p=0.021).
Further adjustment for the angiographically determined presence
of CAD at baseline did not significantly attenuate the predictive
power of the ACR (HR 1.84 [1.04-3.27]; p=0.037). Similar results
were obtained when the ACR was entered into the final regression
model as a continuous variable (standardized adjusted HR 1.30
[1.02-1.65]; p=0.037).

Discussion: Albuminuria significantly predicts cardiovascular
events in patients with T2DM independently of established cardio-
vascular risk factors and of the baseline coronary artery state.

Prognostic value of neutrophil counts in acute
coronary syndrome

K. Distelmaier, F. Dragschitz, M. P. Winter, B. Redwan,
A. Mangold, A. Gleiss, T. Perkmann, O. Wagner, G. Maurer,
C. Adlbrecht, I. Lang

Innere Medizin 2, Kardiologie, Klinische Biometrie, Abteilung fiir
Medizinisch-chemische Labordiagnostik, MUW Wien

Background: Inflammation and thrombosis play crucial roles
in the development of acute coronary syndromes (ACS), and conse-
quently, acute myocardial infarction (AMI).

Methods: We have previously described the accumulation of
neutrophils at the coronary culprit lesion site. We assessed the prog-
nostic value of culprit site neutrophil accumulation in ACS defined
as an increase of neutrophils >0.5 G/L at the culprit site compared
to systemic blood samples.

Results: We followed 417 AMI patients after thrombectomy
during primary percutaneous coronary intervention over a median
period of 35 months (IQR 18-53 months, 1,217 patient years). Cul-
prit site neutrophil accumulation occurred in 160 patients (38.4 %).
After multivariate adjustment for confounders all-cause (18.8
vs. 9.7%; p=0.037) and cardiovascular mortality (15.0 vs. 5.4%;
p=0.006) were significantly increased in patients with culprit site
neutrophil accumulation (hazard ratio 1.82 (CI 1.06- 3.13, p=0.03)).
Concordance index for culprit site neutrophil accumulation and
all-cause mortality was 0.64 (95% CI 0.52-0.77; p=0.014) and for
cardiovascular mortality 0.71 (95% CI 0.58-0.85; p=0.001). Patients
with culprit site neutrophil accumulation had a significant higher
incidence of non-obstructive lesions compared to patients without
neutrophil accumulation (35.9 vs. 26.5 %; p=0.048).
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Conclusion: Local neutrophil accumulation at the coronary
culprit lesion site is a strong and independent predictor of all-cause
and cardiovascular mortality in AMI patients. The data suggest that
local neutrophils may trigger thrombotic vascular occlusion in
patients without obstructive coronary plaque.

Microvessel loss in degenerative aortic valve disease

A. Panzenbéck, J. Jakowitsch, R. Seitelberger, D. Bonderman,
R. Rosenhek, H. Baumgartner, |. Lang

Department of Cardiology, Department of Surgery, Medical University
Vienna

Purpose: Aortic valve disease is the most frequent native valve
disease in Europe, and the third most frequent cause of cardiovas-
cular death. The biological mechanisms resulting in calcific aortic
stenosis show similarities to atherosclerosis. Because aortic valve
degeneration and prosthetic valve degeneration share common fea-
tures, we hypothesized that a loss of small vessels in the course of an
atherosclerotic process is underlying aortic valve stenosis.

Methods: Two hundred and thirty-three aortic valves were
collected during aortic valve surgeries and at autopsies, and cor-
responding patient and echocardiographic data were recorded.
Representative tissue samples were used for immunohistochemical
analysis. Gene expression profiles of leaflets and rings were ana-
lyzed with Microarrays, and confirmed by real-time PCR.

Results: Aortic jet velocities were 1.6+0.4 m/s in aortic sclero-
sis, versus 4.7+0.9 m/s in aortic stenosis and stenotic valve leaflets
were heavier, and more calcified than healthy valve leaflets. Micro-
array cluster analysis of valve leaflets and rings showed that healthy
and sclerotic leaflets have a highly similar gene expression profile
whereas in the rings the sclerotic tissue samples grouped together
with the stenotic aortic valve rings. VonWillebrand factor stains
showed that blood vessel density within the valve rings decreased
in parallel with increasing severity of aortic stenosis. Real-time PCR
showed that vascular endothelial caherin, as well as the vascular
endothelial growth factor A (VEGF) and the VEGF receptor II (KDR)
are already down regulated in sclerotic ring samples. Angiopoietin
2 (ANGPT2), endothelial tyrosine kinase (TEK) and platelet/endo-
thelial cell adhesion molecule 1 (PECAM1) showed no expressional
difference between healthy controls and sclerotic valves, but all
were significantly down regulated in stenotic aortic valve tissues.
Lymphatic vessel markers showed no difference in expression com-
pared to healthy controls. In addition KDR knock-out mice showed
significantly increased cross-sectional aortic valve leaflet areas
(p=0.01) and significantly decreased numbers of cells per square
millimeter (p=0.015) in the aortic valve leaflet compared to control
littermates.

Conclusion: Taking these results together there is a strong indi-
cation that aortic valve sclerosis/stenosis has its origin in the aortic
valve ring. Loss of microvessels within the valve ring may lead to
an under-supply of the valve leaflets giving way to protein accumu-
lation and degradation, apoptosis, cholesterol accumulation and
matrix degradation, thus contributing to stenosis progression.

Growth-differentiation factor 15 and
osteoprotegerin in acute myocardial infarction
complicated by cardiogenic shock: a biomarker
substudy of the IABP-SHOCK |I-trial

G. Firnau, C. Poenisch, I. Eitel, S. Blazek, S. de Waha,
S. Desch, G. Schuler, V. Adams, K. Werdan, U. Zeymer,
H. Thiele

University of Leipzig — Heart Center Leipzig, Martin Luther University
of Halle-Wittenberg

Department of Cardiology, Halle/Saale

Heart Center of Ludwigshafen, Heart Attack Research Center at the
University of Heidelberg, Ludwigshafen am Rhein Germany

Background: Growth-differentiation factor 15 (GDF-15), a
stress-responsive member of the transforming growth factor beta
cytokine superfamily, and osteoprotegerin (OPG), a cytokine of the
tumor necrosis factor superfamily have proven prognostic impact
in cardiovascular disease including ST-elevation myocardial infarc-
tion. In acute myocardial infarction complicated by cardiogenic
shock (CS) the impact of these novel biomarkers on outcome has
not been investigated, yet.

Methods: In the randomized Intraaortic Balloon Pump in
Cardiogenic Shock II (IABP-SHOCK II)-trial 600 patients with CS
complicating acute myocardial infarction undergoing early revas-
cularization were assigned to therapy with IABP or no IABP. In 190
patients included at the University of Leipzig- Heart Center blood
samples were collected directly during primary PCI. The blood was
centrifuged immediately after sample drawing and the serum was
immediately frozen at -87 °C. GDF-15 and OPG were measured with
standard ELISA-kits. All-cause mortality at 30 days was used for out-
come assessment.

Results: Patients with positive 30 day survival had in median
significant lower levels of GDF-15 (6,382 [interquartile range IQR
2,945; 10,195] vs. 10,926 [IQR 6,141; 14,696] pg/mL; p<0.001) and
OPG (546 [IQR 329; 1,178] vs. 868 [IQR 438; 2,574] pg/mL; p=0.002).
GDF-15 and OPG levels > median showed higher rates of death at 30
days in y>?-testing (51.6 vs. 29.5%, p=0.008 for both) and log-rank-
testing (GDF-15: hazard ratio [HR] 1.93 [95% confidence interval
CI 1.24-3.03]; p=0.004; OPG: HR 1.79 [CI 1.15-2.80]; p=0.004).
Patients with GDF-15 and OPG < median had a mortality of 27.6 %,
with either GDF-15 or OPG > median mortality was 35.1 % and with
both > median 60.3% (p for trend < 0.001). In univariable logistic
regression modeling a 10% increase of GDF-15 resulted in HR of
4.74 (CI 1.99-11.28, p<0.001) and of OPG in HR of 2.86 (CI 1.43-
5.69, p=0.003) for probability of death. In a multivariable logistic
stepwise regression model including both biomarkers age, diabe-
tes, body mass index, baseline serum creatinine and serum lactate,
use of IABP and sex GDF-15 and serum lactate remained significant
predictors of 30 day mortality (HR for 10 % increase of GDF-15 5.45
[CI 2.04-14.58, p<0.001]; serum lactate per 10% increase 5.39 [CI
1.82-15.98, p=0.002]).

Conclusion: GDEF-15 and OPG levels at baseline are predictors
of short term mortality in acute myocardial infarction complicated
by CS. GDF-15 remained even significant in multivariable modeling.
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Which endurance training protocol works best in
coronary artery disease: interval vs. pyramid vs.
continuous training?

M. Tschentscher, J. Eichinger, A. Egger, S. Droese, U. Haller,
J. Niebauer

Paracelsus Medizinischen Privatuniversitat, Universitatsinstitut flr
praventive und rehabilitative Sportmedizin, Salzburg

Introduction: Endurance training is a key component of car-
diac rehabilitation and recommended in treatment guidelines of
all major professional societies. During the past decades different
endurance training protocols have been studied, however, a head-
to-head comparison between the most effective modes, i.e. con-
tinuous endurance training (CET), high-intensity interval training
(HIIT), and pyramid training (PYR), has not yet been performed in
patients with coronary artery disease (CAD).

Methods: In this prospective, randomized study three isoca-
loric training protocols (see Fig. 1) were compared on 54 coronary
artery disease patients: (1) CET (n=18): 31 min at 65-75% HRpeak
according to the European Guidelines of Cardiac Rehabilitation; (2)
HIIT (n=17): 4x 4 min intervals at 85-95% HRpeak, each followed
by 3 min of active recovery at 60-70 % HRpeak (25 min total); and (3)
PYR (n=19): three repetitions (each 8 min) of gradual load increase
and subsequent decrease from 65-95-65 % HRpeak, supplemented
by 2 min recovery in between pyramids at 65% HRpeak (28 min
total). All protocols included 5 min of warm-up and cool-down at
60-70% HRpeak. Supervised training was performed 3x/week for
6 weeks on cycle ergometers. Primary endpoint was physical work
capacity during maximal ergometry.

Results: All protocols led to highly significant increases
(p<0.001) of exercise capacity (begin vs. end: CET: 132 vs. 160W
(21.2% increase); HIT: 148 vs. 180W (21.6%); PYR: 130 vs. 160W
(23.1%)), without statistically significant differences between pro-
tocols (see Fig. 2).

Discussion: Our data clearly show that 6 weeks of exercise train-
ing lead to significant improvement in exercise capacity by >20% in
coronary artery disease patients, regardless of the mode of endurance
training. Therefore exercise training can be even more individualized
and thus tailored to the specific preferences and needs of patients,
which might have a positive impact on patients’ compliance.

CET - HIT

Fig. 1 Training protocols
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Fig. 2 Exercise capacity of initial ergometry (T1) and after six
weeks of exercise training (T2)

Influence of high-dose highly efficient statins
(atorvastatin and rosuvastatin) on short-term clinical
outcome in patients undergoing percutaneous
coronary interventions plus coronary stenting

for acute coronary syndrome

|. Tentzeris, M. Rohla, R. Jarai, S. Farhan, M. Freynhofer,
G. Unger, M. Nirnberg, A. Geppert, E. Samaha, E. Wessely,
J. Wojta, K. Huber

3rd Medical Department with Cardiology and Emergency Medicine,
Wilhelminen Hospital, Vienna, Department of Cardiology, University
of Vienna

Background: Statins are recommended for prevention of pro-
gression of cardiovascular disease after percutaneous coronary
intervention (PCI) and stenting and a dose-dependent improve-
ment of the lipid profile is observed with all statins. Despite the fact
that high-dose, highly efficient statins (atorvastatin 80 mg or rosu-
vastatin 20 mg) are recommended especially in high-risk patients,
clinical data are scarce and further investigation in “real-world”
settings are needed.

Methods: One thousand five hundred and twenty-eight con-
secutive patients, who underwent PCI for acute coronary syndrome
(ACS), were included in a prospective registry from January 2003
until January 2011. In a retrospective analysis cardiovascular risk
factors, co-morbidities and basal circulating lipid variables (total
cholesterol (T-C); LDL-cholesterol (LDL-C); were evaluated. More-
over, all-cause mortality after a follow-up period of 3 months (the
period, in which the patients were documented to be constantly on
therapy) was evaluated. Results were compared between patients
receiving high-dose, highly effective statins (atorvastatin 80 mg or
rosuvastatin 20 mg) versus patients receiving low-dose statins or
without lipid-lowering therapy.

Results: Nine hundred and twenty-six (60.6 %) patients received
high-dose atorvastatin or rosuvastatin and 602 (39.4%) patients
received low-dose statin therapy or were not on statins at discharge
due to normal cholesterol levels. Their mean plasma levels of lipid
variables were for T-C: High-dose statin: 197 +60 mg/dl; low-dose/
without statin: 172+45 mg/dl (»<0.001), and for LDL-C: High-dose
statin: 124+53 mg/dl; low-dose/without statin: 98+84; (p<0.001),
respectively.

Out of a series of clinical characteristics the following were
significantly different between the study groups: age (p<0.001)
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current smoking (p<0.001), cerebrovascular disease (p=0.002),
peripheral vascular disease (p<0.001), previous myocardial infarc-
tion (p=0.03), previous CABG (p=0.04) and renal dysfunction
(p<0.001).

Eight (0.9%) patients under high-dose statin therapy and 21
(3.5%) patients on low-dose/without statins at discharge died
during the follow up (HR =0.244; 95% CI, 0.108-0.551; p=0.001).
After adjustment with propensity score the results remained consis-
tent (adjusted HR for high-dose statins 0.405, 95% CI 0.176-0.931;
p=0.033).

Conclusion: In this small single-center series of 1,528 “real
world” patients undergoing PCI and coronary stenting for ACS a
significant reduction in short-term all-cause mortality could be
demonstrated in patients under high dose, highly efficient statins
compared to patients receiving low-dose statins or no lipid lower-
ing therapy at all based on slightly elevated or normal cholesterol
levels at admission. This study in a real-world population confirms
the necessity of the “the lower-the better” lipid treatment strategy in
patient with ACS referred for PCI and stent implantation.

Postersitzung I: Akutes Koronarsyndrom

Kardiogener Schock bei Patienten mit
Nicht-ST-Hebungsinfarkt

D. Petener, P. Wexberg, M. Avanzini, W.-B. Winkler, J. Huber,
A. Valentin, F. Weidinger

2. Medizinische Abteilung, Krankenanstalt Rudolfstiftung, Wien

Einleitung: Uber kardiogenen Schock (KS) im Akutverlauf von
Nicht-ST-Hebungsinfarkten (NSTEMI) gibt es wenig verfiigbare
Daten. Wir berichten {iber unsere Erfahrungen aus einem Akut-PCI
Spital des Wiener Infarkt-Netzwerkes.

Methodik: Im Rahmen von Akutinterventionen an unserer
Abteilung wurden in den Jahren 2005-2010 insgesamt 848 Patienten
akut koronarangiografiert, davon 215 Patienten wegen Verdachts
auf NSTEMI. Es wurden anhand von EKG und Troponinerh6hung
181 Patienten mit NSTEMI identifiziert. Kardiovaskuldre Risikofak-
toren (HTN, DM, Nikotinabusus), bekannte KHK (vorangegangene
PCI, CABG oder Myokardinfarkt) und klinische Parameter (Alter,
Kreatinin, kardiogener Schock) wurden zueinander in Beziehung
gesetzt und statistisch ausgewertet.

Ergebnisse: Unter den subtotal und total verschlossenen Gefa-
Ben (n=116/64,1 % der Patienten) fand sich ein signifikanter Unter-
schied in der Gefdfverteilung (»<0,001), der durch die geringe Zahl
der Patienten mit Hauptstamm (n=8 bzw. 6,9 %) oder Bypass (n=6
bzw. 5,2 %) als Culprit Lesion bzw. ohne eindeutig identifizierbares
schuldiges Gefif3 (n=1 bzw. 0,9 %) erkldrbar ist. Die Verteilung der
Gefafiverschliisse auf die 3 Hauptgefdfie war gleichméfig ohne sig-
nifikanten Unterschied (LAD: n=33 oder 28,4%, RCA: n=31 oder
26,7 %, RCX: n=37 oder 31,9%).

Von allen akut koronangiografierten NSTEMI-Patienten erlitten
13 (7,2%) wihrend des stationidren Aufenthaltes einen kardiogenen
Schock und wurden intensivmedizinisch betreut. Davon wurden
11 Patienten (84,6 %) reanimiert. 4 Patienten (30,8 %) erhielten eine
intraaortale Ballonpumpe. 6 Patienten (46,2 %) verstarben wihrend
des Spitalsaufenthaltes (MOV, hypoxischer Hirnschaden, kardioge-
ner Schock, thromboembolische Komplikationen, Blutungskompli-
kationen). Bei den Patienten mit kardiogenem Schock war die RCA
das am hiufigsten betroffene Gefafy (n=>5 oder 38,5%, p=0,009).
Ein kardiogener Schock war haufiger bei Patienten ohne anamnes-

tischen Myokardinfarkt (n=8 oder 61,5%; p=0,017) und ohne ana-
mnestische Koronarintervention wie PCI oder CABG (n=10 oder
76,9 %; p=0,513). Weiters zeigte sich ein signifikant hheres Durch-
schnittsalter in der Schockgruppe (70,69+14,44 vs 61,06+11,83 a;
p=0,035) sowie ein Trend zu erh6hten Aufnahme - Kreatininwerten
(1,43+0,70 vs 1,062+0,97 mg/dl; p=0,097).

Schlussfolgerung: 1) Pat. mit KS im Rahmen eines NSTEMI
haben hiufig Verschliisse in allen 3 Hauptgefdf3en. 2) Der kardio-
gene Schock bei NSTEMI hat keine geringere Mortalitédt als nach
STEMI. 3) Patienten mit NSTEMI ohne kardiale Vorgeschichte
konnten durch verzégerte Diagnose und Therapie prognostisch
benachteiligt sein.

Endothelin-A receptor blockade and long-term
outcome in patients with ST-elevation acute
coronary syndrome

C. Adlbrecht, R. Wurm, M. Humenberger, B. Redwan,
M. Andreas, K. Distelmaier, I. M. Lang

Department of Internal Medicine II, Division of Cardiology,
Department of Trauma Surgery Vienna

Background: ST-elevation acute coronary syndrome (STE-ACS)
is characterized by thrombotic coronary occlusion compromising
blood flow at the epicardial and microvascular levels. Coronary
thrombi are a source of large amounts of endothelin-1 (ET-1), a pro-
fibrotic vasoconstrictor and a mediator of microvascular dysfunc-
tion and cardiac remodeling. As part of a randomized clinical trial
where we assessed the effect of the ET-A receptor blocker BQ-123
on myocardial perfusion in patients with STE-ACS, we conducted
a long-term substudy to assess the effect of BQ-123 treatment on
the predefined combined endpoint survival or cardiovascular
rehospitalisation.

Methods: Patients with posterior-wall STE-ACS were randomly
assigned to intravenous BQ-123 at 400 nmol/min or placebo over
60 min, starting immediately prior to primary percutaneous coro-
nary intervention (PCI, n=54). During a 3-year follow-up period,
patients were followed and kept on optimal medical treatment by
an investigator who was blinded to the acute treatment allocation.

Results: During the median follow-up period of 3.3 years (IQR
2.9-3.7), no deaths occurred. The reasons for rehospitalisation
(n=20) were unplanned coronary revascularization (n=10, 50 %),
worsening angina (n=3, 15%), hypertensive urgency (n=2, 10%),
dyspnoea (n=2, 10%), as well as stroke (n=1), ventricular tachy-
cardia (n=1) and cerebrovascular disease (n=1). We observed a
longer event-free survival in patients randomized to receive BQ-123
compared with patients randomized to placebo (3.8 years (95 % CI:
3.3-4.2) for BQ-123 versus 2.8 years (2.1-3.4) for placebo, p=0.032,
Fig. 1).

Conclusion: Short-term administration of BQ-123 in patients
undergoing primary PCI for STE-ACS leads to a longer cardiovascu-
lar event-free survival.
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Fig. 1 Kaplan—-Meier plot displaying time until death or first re-
hospitalization for cardiovascular reasons in patients with STE-
ACS receiving an endothelin A receptor antagonist (BQ-123) or
placebo

Copeptin as a part of the dual biomarker strategy for
early diagnosis of NSTEMI-WILCOP study

M. Tajsic, T. Andric, R. Jarai, M. A. Schwarz, J. Kitzbrecht,
J. Koch, J. Wojta, K. Huber

3. Medizinische Abteilung-Kardiologie, Wilhelminenspital, Depart-
ment of Cardiology, Medical University of Vienna

Introduction: At present, the detection of non-ST-segment
elevation myocardial infarction (NSTEMI) is greatly based upon the
cardiac troponin as a conventional and established biomarker in the
diagnostic process. However, the major disadvantage of cTn is its
incapability to generally detect an Acute coronary syndrome (ACS)
in the early hours after symptom onset, due to the delayed increase
of its circulating levels after the actual ACS occurrence (so-called
‘silent Troponin time”). We have investigated the effect of combined
measurement of copeptin and high-sensitivity cardiac troponin I
(hs-cTnl) levels for early identification of patients with NSTEMI.

Methods: This is an ongoing prospective single-centre study of
consecutive patients admitted to the emergency department (ED)
of the Wilhelminen hospital with chest pain suggestive of ACS. This
study began in March 2011 and present analysis reports the data of
the first 577 consecutive patients. All patients had copeptin and hs-
cTnl determinations at admission to ED. Cutoff value for Copeptin
was set at 14 pmol/L and for hs-cTnlI at 0.056 ng/mL. Copeptin
concentrations were measured using a novel, commercially avail-
able, chemiluminescence assay (Copeptin Kryptor® developed by
BRAHMS AG, Hennigsdorf, Germany).

Results: In total, 82/577 (14.2%) patients had the final diag-
nosis of acute myocardial infarction (AMI). Copeptin and hs-
cTnl at admission were significantly higher among patients with
proven AMI then in patients with other diagnosis, with
copeptin levels being significantly higher in STEMI
patients in comparison to NSTEMI and non-AMI pats.
(75.07 pmol/L+98.53 vs. 41.13 pmol/L+87.08; p<0.01 and vs.
24.51 pmol/L+63.84; p<0.001). Copeptin levels in NSTEMI pats.,
though lower than in STEMI pats., were sign. higher than in non-
AMI patients (41.13 pmol/L+87.08 vs. 24.51 pmol/L+63.84;
p<0.05).

From the entire AMI population, 44/82 (53.6%) pats. had an
angiography-proven diagnosis of NSTEMI. The diagnostic accuracy
of cTnl for diagnosis of NSTEMI for the entire study population was
convincingly higher (AUC 0.916; p<0.001) than the one of Copep-
tin (AUC 0.610). Utilization of the ‘dual biomarker strategy’ in ove-
rall study population by combining the both biomarkers increased
considerably the diagnostic accuracy for NSTEMI with AUC 0.926;
p<0.001 and NPV of 98.6 % (98.32-99.34; 95 % CI).

Nevertheless, the group of patient that presented to ED inside
the 6 h after onset of symptoms (so-called ‘early presenters to ED’)
comprised 45.4% of the total study population (262/577 pats.). In
this group of patients diagnostic accuracy of cTnl alone for NSTEMI
was lower (AUC 0.870; p<0.001) than in the overall study population
(AUC 0.916). The additional use of copeptin levels in this ‘early pre-
senters’ group regained and increased the diagnostic precision for
identifying the patients with NSTEMI, quantified with AUC of 0.920
(p<0.001).

Conclusion: Observed in the whole study population, levels of
hs-cTnl at admission to ED have fairly good diagnostic accuracy for
early identification of patients with NSTEMI. However, among the
patients with initially normal hs-cTnl levels presenting early after
the onset of symptoms (inside 6 h after symptom onset), there obvi-
ously exists a significant diagnostic relevance of additional determi-
nation of copeptin levels (dual marker strategy), which results in a
prompt and reliable diagnosis of NSTEMI.
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Fig. 1 hs-cTnl levels at presentation to ED in all patients accor-
ding to final diagnosis
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Fig. 2 Copeptin levels at presentation to ED in all patients accor-
ding to final diagnosis
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Fig. 4 ROC curves at presentation for the diagnosis of NSTEMI in
the ‘early presenters’ group (patients presenting in ED within 6 h
since symptom onset)

Copeptin in everyday clinical practice of an
emergency department

D. Menhofer, A. Sandhofer, A. Hammerer-Lercher, J. Mair

Department of Internal Medicine, Innsbruck Medical University, Cen-
tral Institute for Medical Chemical Diagnostics, Innsbruck Medical
University, Innsbruck

Background: Copeptin hasbeen proposed for the early exclusion
of acute myocardial infarction (AMI). We investigated the additional
value of copeptin to high-sensitivity cardiac troponin T (hs-cTnT) in
everyday clinical practice of an emergency department (ED).

Methods: Copeptin was measured on ED admission in 258
patients (135 males, age 62+19 years). At first 171 chest pain
patients (93 males, 62+18 years, median delay 24 h, interquartile
range 3 168 h, 34 not exactly known) seen by SA during regular
working hours were enrolled, and subsequently 87 all-comers (41
males, 59+20 years; median delay 72 h, interquartile range 24 168 h,
44 not exactly known) with various key symptoms were enrolled
to test the clinical specificity of the marker. Copeptin and hs-cTnT
were measured with routine assays from BRAHMS® and ROCHE®
Diagnostics. Only hs-cTnT values were reported to the treating phy-
sician. Patients were followed-up for ED readmissions and mortal-
ity by reviewing hospital charts for a period up to 14 months.

Results: The chest pain patients comprised of 16 AMIs (5
STEMI and 11 non-STEMI, delay 18.5, interquartile range 2-108 h),
54 other cardiac diseases and 100 various non-cardiac diseases
(mostly musculoskeletal). Copeptin concentrations in AMI patients
presenting within 14 h from onset (median 63, interquartile range
26-214 pmol/L) were significantly higher than in the remaining
patients, whereas AMIs presenting thereafter did not differ signifi-
cantly. By contrast hs-cTnT of both AMI groups were significantly
different from non-AMIs. In the whole study population, chest pain
patients and chest pain patients presenting within 14 h from onset
hs-cTnT was significantly superior to copeptin for AMI diagno-
sis and the combination of copeptin and hs-cTnT did not signifi-
cantly improve the diagnostic performance for AMI diagnosis. For
example, areas under Receiver Operating Characteristics in chest
pain patients with delay <14 h: 0.82 (copeptin), 0.90 (hs-cTnT), 0.94
(copeptin and hs-cTnT, no significant difference from hs-cTnT). In
cox regression analysis for the prediction of ED readmission only age
and gender remained significant, hs-cTnT was a significant predic-
tor of readmissions in Kaplan-Meier analysis only in the whole study
population, copeptin was not significant. In cox regression analysis
for mortality prediction age and copeptin (hazard ratios 1.0035—
whole population, 1.0064 chest pain patients, 1.0054 chest pain
patients with delay< 14 h) were significant predictors of outcome

Conclusion: In our every-day ED population copeptin did not
add to AMI diagnosis when using a high-sensitivity cardiac troponin
assay for cardiac troponin determination. A limitation of our inves-
tigated population is that only 25 % of chest pain patients presented
within 3h from chest pain onset. We confirm the limited clinical
AMI specificity of the marker in our study population which restricts
copeptin testing to highly clinically pre-selected chest pain patients
presenting very early after symptom onset.
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Plasma osmolality predicts clinical outcome in
patients admitted with acute coronary syndrome
undergoing percutaneous coronary intervention and
stent implantation

M. Rohla jun., M. Freynhofer, |. Tentzeris, R. Jarai, S. Farhan,
J. Wojta, K. Huber, T. W. Weiss

3. Medizinische Abteilung Kardiologie und Notfallmedizin, Wil-
helminenspital, Universitatsklinik fir Innere Medizin Il, Medizinische
Universitat, Wien

Background: The utilization of plasma osmolality as unspecific
marker for endogenous stress, predicting clinical outcome in the
context of acute coronary syndrome (ACS), has not been investi-
gated so far.

Methods: In a retrospective analysis, we included 985 con-
secutive patients with ACS, who were referred to our tertiary refer-
ral center for percutaneous coronary intervention (PCI) with stent
implantation.

Plasma osmolality was calculated using concentrations of
sodium, plasma glucose and blood urea nitrogen at admission.

Furthermore, peak levels of creatine kinase-myocardial band
isozyme fraction (CK-MB) were measured.

All-cause mortality was evaluated for each quartile of plasma
osmolality at admission and compared between groups.

Primary endpoints were in-hospital mortality and 1-year mor-
tality. As secondary endpoint, myocardial injury during the index
hospitalization was evaluated comparing peak levels of CK-MB bet-
ween the groups.

Results: Median osmolality was 283 mosmol/kg (IQR 279-287),
rates of in-hospital death were 9 (3.7%), 9 (3.7%), 6 (2.4%) and 41
(16.6 %) for Quartile (Q1-Q4), respectively.

Since similar rates of death for Q1-Q3 could be observed (p=0.8),
those groups were combined for further analysis.

Univariate analysis in the cox proportional-hazards model
revealed significantly higher rates of in-hospital death for patients
with osmolality in the 4th quartile, as compared to patients with
osmolality in Q1-Q3 (HR 5.4, 95% CI 3.3; 9.0, p<0.01).

After adjustment for confounding baseline variables (presenta-
tion (myocardial infarction with or without ST-segment elevation),
shock, age, renal failure, diabetes, peripheral vascular disease, smo-
king, heart failure and history for malignant tumors) osmolality in
Q4 was associated with a 2.8-fold hazard of in-hospital death (HR
2.8,95% CI 1.4; 5.5, p<0.01).

Significantly higher rates in all-cause death within 1 year could
be observed for patients with osmolality in Q4 vs. Q1-Q3 (HR 1.82,
95% CI 1.09; 3.06, p=0.02).

Moreover, peak levels of CK-MB were significantly higher in Q4,
as opposed to Q1-Q3 (median 150.0 U/L vs. 187.5 U/L, p=0.02).

Conclusion: Using the fourth quartile of plasma osmolality at
admission as a natural cut-off point, osmolality in Q4, as compared
to Q1-Q3, was highly significantly predictive of clinical outcome in
ACS patients undergoing coronary stenting.

Our data suggests osmolality to be a feasible and cost-effective
marker for predicting in-hospital and 1-year outcome in patients
presenting with ACS. Keeping in mind all limitations of a retrospec-
tive analysis performed in a single center, further investigations
are needed to confirm these results and to determine underlying
mechanisms.

Depressive disorders in patients with primary and
recurrent myocardial infarction

G. Tytova, O. Liepieieva
Kharkiv National Medical University, Ukraine

Increasing interest in the problem of the relationship of anxiety,
depression and heart disease due to their wide distribution, social
importance and influence on the ability to work. Studies of the last
decade suggests that the presence of comorbid affective spectrum
have a negative impact on the course and prognosis in patients with
AMI. At the same time, acute myocardial infarction (AMI) can act as
a factor provoking affective disorders, and they, in turn, can worsen
the disease process in the cardiovascular system.

The purpose of this study was to investigate affective disorders
in patients with primary and recurrent acute myocardial infarction
(AMI) on the basis of the constitutional approach, the analysis of
age changes and sex.

Materials and Methods: The study involved 125 patients with
acute myocardial infarction: 68 patients with primary AMI (46 men
and 22 women, average age 53.4+11.2 years) and 57 patients with
recurrent MI (31 men and 26 women, average age 62.7+9.3 years).
For estimation of the degree of anxiety and depression Beck Depres-
sion Inventory and the Hamilton Anxiety Scale were used. The eval-
uation was conducted on 2-3rd day from the onset of AMI and the
14-15th day on a background of standard therapy of the underlying
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disease. All patients were examined according to laboratory and
instrumental standards of AMI diagnostics, on 14-15th day from
the onset of the disease the patients underwent a 6 min walk test to
assess exercise tolerance.

Results and discussion: Among the patients of group 1 on 2-3rd
day patients with anxiety disorders dominated. The prevalence of
clinically significant anxiety (>11 points on the Hamilton anxiety
scale HARS) and mild depression (13+2 points on a scale Beck) was
observed mostly in female. At 14-15th day in 1st group the severity of
anxiety disorders had reduced. Patients of the 2nd group on 2-3rd day
revealed symptoms of moderate depression (18+1 by Beck scale) in
21 patients and major depression (23 +3 points by Beck scale)—in 36
patients with a prevalence of women over 65 years old. At 14-15th day
the ratio of moderate to severe depression in the 2nd group was 57
and 43 %, respectively. In 82 % of patients with severe depression EF
was <40 %, this subgroup of patients showed a significant decrease in
exercise tolerance according to the 6 min walk test. Among patients
with severe depression in 47 % of cases, there was complicated course
of myocardial infarction compared with patients with mild depres-
sion—32 %, and 1st group—26 %. The degree of severity of affective
disorders was more significant in men of asthenic body type and was
independent of constitutional features in women.

Conclusions:

1. Patients with primary AMI were suffering mainly of anxiety di-
sorders compared with patients with recurrent AMI which suffe-
red mainly from depression.

2. The increase of depression severity was associated with the pre-
sence of LV systolic dysfunction, reduced exercise tolerance,
with elderly age and a rising up of the percentage of complicated
myocardial infarction.

3. Among men, affective disorders were more significant in men of
asthenic body type.

4. Anxious and depressive disorders are more substantial in women
comparing to men regardless of their somatotype.

5. The study of these aspects is important to optimize the treat-
ment and rehabilitation of patients with AMI and improve their
prognosis.

-7

Comparison of outcome of patients with STEMI
treated with Taxus drug-eluting stents or Genous
endothelial progenitor cell capturing stents in a
real-world setting

J. Babayev, G. Delle-Karth, T. Neunteufl, I. Lang, G. Maurer,
J. Bergler-Klein, M. Gyéngydsi

Universitétsklinik fir Innere Medizin Il, Klinische Abteilung fir
Kardiologie, Wien

Background: The aim our study was to compare the long-term
safety and efficacy of Genous endothelial progenitor cell capturing
stents with Taxus drug-eluting stents in patients undergoing pri-
mary percutaneous coronary intervention (pPCI) due to STEMI in
a “real-world” setting.

Methods: Between February 2006 and November 2008, One
hundred and two patients (62+12 years, 80.4% male) with STEMI
received Genous stent durint pPCI. Patients receiving Taxus stents
during the same time period undergoing pPCI were matched
(76.2% male, 61+13 years) as controls. Patients were followed up
up to 1 year. The primary endpoint of the study was the cumulative
incidence of major adverse cardiac and cerebrovascular adverse
event (MACCE, all-cause death, re-STEMI, target vessel revascular-
ization/TVR/, and stroke). Secondary endpoints were the in-hos-
pital death, procedure-related complications and stent thrombosis.

Kaplan-Meier and multivariate Cox regression analyses concer-
ning primary endpoint were performed.

Results: No difference between the Genous vs Taxus stent groups
was documented regarding cardiac risk factors, such as incidence
of diabetes mellitus (14 vs 19%), hypertension (65 vs 70 %), hyper-
cholesterolaemia and smoking, respectively. Fifty-eight percent of
patients receiving Genous stent had previous statin therapy. The
initial troponinT (0.98+0.14 vs 0.95+0.22 ng/mL) and the door-to-
balloon time (195+213 vs 188+ 186 min) were similar in the Genous
vs Taxus groups, respectively. No difference between the implanted
stent size, length or other procedural parameters, such as total infla-
tion time or number of implanted stents were observed. During
the FUP, mortality was significantly higher in the Genous group vs
Taxus group (11.8 vs 1%, p<0.01), with trends toward higher rate of
TVR in the Genous group. The cumulative MACCE was 20.6 vs 5.9 %
(p<0.01) in the Genous vs Taxus group. Univariate Kaplan-Meier
analysis showed a time-dependent benefit of Taxus over Genous
stent concerning the primary end-point MACCE (p<0.01). When
adjusting for classic risk factors and additional factors that affect
the outcome of coronary intervention (number of implanted stents
and total stent length) Taxus was found to be associated with signifi-
cantly lower risk to MACCE as compared with Genous (hazard ratio
0.059, 95 % confidence interval 0.007-0.512, p<0.05).

Conclusion: Treatment with Genous stent in primary PCI in
STEMI is associated with increased risk of mortality and composite
of MACCE. The pre-treatment with statins seems to be mandatory
before use of Genous stent in STEMI.

Circumflex artery-related ST-elevation myocardial
infarction is associated with an increased delay in
primary PCI: data from the Austrian Acute PCI
Registry

J. Dorler, H. Alber, W. Benzer, G. Grimm, K. Huber, M. Juhasz,
D. von Lewinski, E. Maurer, O. Pachinger, F. X. Roithinger,
H. Schuchlenz, P. Siostrzonek, F. Weidinger

Department of Internal Medicine Ill, Cardiology Innsbruck
Department of Interventional Cardiology, Academic Hospital
Feldkirch

2nd Department of Internal Medicine, LKH Klagenfurt

3rd Department of Medicine, Cardiology and Emergency Medicine,
Wilhelminen Hospital, Vienna

Department of Medicine, Hospital Barmherzige Bruder Eisenstadt
Department of Cardiology, Medical University Graz

Department of Internal Medicine, Division of Cardiology and Intensive
Care, General Hospital Wels

Department of Internal Medicine, Hospital Moedling, Department of
Cardiology and Intensive Care Medicine, LKH Graz-West
Department of Internal Medicine/Cardiology, Hospital Barmherzige
Schwestern Linz

2nd Department of Internal Medicine, Rudolfstiftung Hospital, Vienna

Purpose: Standard 12-lead ECG shows low sensitivity to detect
acute myocardial infarction (MI) related to the circumflex artery
and data on primary PCI in affected patients (pts.) is rare. We aimed
to investigate characteristics and outcome in pts. with ST-elevation
MI undergoing primary PCI according to the infarct-related artery
(IRA).

Methods: Within a prospective nationwide registry of myocardial
infarction we identified 4,846 pts. treated with primary PCI from July
2009 to October 2012. These patients were subdivided according to the
IRA (LAD 43.7%, RCA 42.8%, CX 13.5%). Characteristics, time delays,
treatment and outcome were compared between the three groups.
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Results: Baseline characteristics were similar except a higher rate
of current smokers, higher BMI and age in the pts. with CX-related
MI. Total ischemic time was highest in the CX group (3.7 h, IQR 2.3-
7.2) and lowest in the LAD group (3.2 h, IQR 2.1-6.2; p<0.01). The rate
of field triage was lowest in the CX group (LAD 59.1%, RCA 59.9%,
CX 52.9%; x? p=0.01). ST-segment depression in left precordial leads
(V1-V3/4) were more often documented in the CX (59.8%) and the
RCA groups (50.4%) than in the LAD group (13.2%; x> p<0.01).
Overall in-hospital mortality was 5.0 % and higher in the LAD-group
(6.4%) than in the RCA (3.9 %) or CX group (3.7 %; x> p<0.01).

Conclusion: CX-related STEMIs show similar in-hospital mor-
tality rates compared to STEMIs with the RCA as the culprit artery.
These data underline the importance of critical initial assessment
and ECG diagnosis in order to shorten delays, to increase the num-
ber of direct transfers and to improve outcome in patients with CX-
related STEMI.

Relevance of copeptin for employment of dual
biomarker strategy in diagnosis of ACS: WILCOP
study

M. Tajsic, R. Simon, R. Jarai, M. A. Schwarz, J. Kitzbrecht,
J. Koch, J. Wojta, K. Huber

Medizinische Abteilung mit Kardiologie, Wilhelminenspital,
Department of Cardiology, Medical University of Vienna, Vienna

Introduction: Cardiac troponin is an established biomarker
in diagnosis of ACS. However, the major disadvantage of cTn is its
incapability to detect an acute coronary syndrome (ACS) in the early
hours after symptom onset, due to the delayed increase of its circu-
lating levels after the actual ACS occurrence (so-called ‘silent Tro-
ponin time’). We have investigated the effect of combined measure-
ment of copeptin and high-sensitivity cardiac Troponin I (hs-cTnlI)
levels for early identification of patients with ACS.

Methods: This is an ongoing prospective single-centre study
of consecutive pats. admitted to the emergency department (ED)
of the Wilhelminen hospital with chest pain suggestive of ACS. The
study started in March 2011 and the present analysis reports the
data of the first 577 consecutive pats. All pats. had copeptin and hs-
cTnl determinations at admission to ED. Cutoff value for Copeptin
was set at 14 pmol/L and for hs-cTnI at 0.056 ng/mL.

Results: Overall, 82/577 (14.2%) pats. had the final diagnosis
of AMI. Copeptin and hs-cTnl concentrations at admission were
significantly higher among pats with proven AMI. Levels of hs-cTnl
in STEMI (5.097 ng/mL +10.31; p<00.1) and NSTEMI (1.388 ng/mL
+2.62; p<0.001) pats. were significantly higher than in pats. with
non-AMI diagnosis (0.049 ng/mL +0.29). In comparison, Copeptin
levels were significantly higher in STEMI pats. in comparison to
NSTEMI and non-AMI pats. (75.07 pmol/L +98.53 vs. 41.13 pmol/L
+87.08; p<0.01 and vs. 24.51 pmol/L £63.84; p<0.001). Copeptin
levels in NSTEMI pats., though lower than in STEMI pats., were
sign. higher than in non-AMI pats. (41.13 pmol/L +87.08 vs.
24.51 pmol/L +63.84; p<0.05).

Accordingly, in all pats. with AMI both biomarkers had good dia-
gnostic accuracy, although c-statistics of hs-cTnl (AUC 0.918) were
significantly higher than that of copeptin (AUC 0.678). In addition,
also in overall study population, negative predictive value (NPV)
of hs-cTnl for AMI diagnosis was better than the NPV of copeptin
(97.96 vs. 91.28 %; 95 % CI).

At admission, 8/82 (12.5%) pats. with AMI had hs-cTnl levels
under the detection limit of the assay (0.017 ng/mL) and 15/82
(18.3%) pats. had hs-cTnI within the reference range (<0.056 ng/
mL). This was the group of so-called ‘early presenters to ED’ In

this ‘early presenters’ group with normal hs-cTnl concentrations,
copeptin levels had good diag. accur. for AMI (AUC 0.753; p=0.001)
and was in fact, more beneficial than c-statistics of hs-cTnl in
the same patient group (AUC 0.704; p=0.007), with copeptin also
demonstrating a higher NPV (98.37 %; 96.31-99.34; 95 % CI) than hs-
cTnl (96.44 %; 94.24-97.84; 95% CI) for AMI diagnosis in this sub-
group. However, among pats. with already elevated levels of hs-cTnI
at admission (‘late presenters’ group) copeptin had no diagnostic
relevance (AUC 0.457; p=0.06).

When employed in entire population, combination of both mar-
kers (dual marker strategy) resulted in an increase of diagn. accur.
with an AUC of 0.932 and NPV of 98.10% (95.96-99.17; 95% CI),
compared to the c-statistics of hs-cTnI alone (AUC 0.918).

Conclusion: Levels of hs-cTnl at admission to ED have excel-
lent accuracy for early diagnosis of AMI. However, among pats. with
initially normal hs-cTnl levels presenting early after the onset of
symptoms, there obviously exists a sign. diagn. relevance of addi-
tional determination of copeptin levels (dual marker strategy),
which might result in a rapid and reliable diagnosis of AML.
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Fig. 1 ROC Curves at presentation for the diagnosis of ACS
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Akute Koronarsyndrome bei Migranten versus
Nicht-Migranten: Ergebnisse einer prospektiven
Pilotstudie

D. Giindlz, H. Ucar-Altenberger, E. Mulaomerovic,
C. Stollberger, W.-B. Winkler, M. Avanzini, C. Wegner,
E. Sekulin, F. Weidinger

Krankenanstalt Rudolfstiftung, Wien

Einleitung: Bei Akut-Koronarangiographien ist eine Haufung
junger Patienten mit Migrationshintergrund aufgefallen, wobei
es keine Unterschiede in der Haufigkeit klassischer Risikofakto-
ren zwischen Migranten und Nicht-Migranten gab. Aus diesem
Grund wurden prospektiv auch soziodemographische Faktoren
dieser Patienten erfasst. Methode: Eingeschlossen wurden kon-
sekutive Patienten, die seit September 2011 an unserer Abteilung
wegen eines akuten Koronarsyndroms (ACS) koronarangiogra-
phiert wurden. Wéhrend des Krankenhausaufenthaltes wurden
Alter, Geschlecht, Koronarangiographie-Befund, klassische Risi-
kofaktoren, soziobkonomische Faktoren sowie die ethnische Her-

kunft erhoben. Als ,Migranten“ wurden Patienten definiert, deren
Geburtsort aufierhalb Osterreichs gelegen war.

Ergebnis: 79 Patienten (28% weiblich) mit einem mittleren
Alter von 56 Jahren wurden eingeschlossen. Die Koronarangio-
graphie zeigte eine Eingefaflerkrankung bei 55 %, eine Zwei- und
Mehrgefafierkrankung bei 41%, und keine Koronarstenosen bei
4%. Eine Hypertonie fand sich bei 75%, Hypercholesterindmie
bei 72 %, Nikotinkonsum bei 59 % und Diabetes mellitus bei 23 %.
Dreiflig Patienten (38 %) waren Migranten: Achtzehn kamen aus
dem ehemaligen Jugoslawien, 4 aus Nordosteuropa, je 2 aus Zen-
traleuropa und der Tiirkei, einer aus Bangladesh und 3 aus Siid-
amerika. Die Migranten waren tendenziell jiinger als Patienten mit
Osterreichischer Herkunft (56 vs 61 Jahre, p=0,3) und hatten haufi-
ger eine Zwei-oder-Mehrgefdflerkrankung (53 versus 33 %, p=0,09).
Keine Unterschiede gab es bei Hypercholesterindmie (69 versus
77%), bei Nikotinkonsum (57 versus 63 %), arterieller Hypertonie
(73 versus 79%), und in der Geschlechtsverteilung (Frauenanteil:
Migranten 26 % versus Osterreicher 30 %). Migranten hatten héufi-
ger Diabetes mellitus (27 versus 14 %, p<0,05). Laut Bevilkerungs-
register betrug im Jahre 2012 der Anteil an Migranten in Wien 21 %
der Gesamtbevolkerung. Im Vergleich ist der Anteil an akutkorona-
rangiographierten Patienten mit Migrationshintergrund mit 38 %
iiberproportional hoch.

Nicht-Migranten gaben hidufiger als Migranten an, Sport zu
betreiben (83 versus 60%, p<0,05). Migranten haben h&ufiger
Berufe mit niedrigem ,skill level“ als Nicht-Migranten (18 versus
2%, p<0,05) und haben hiufiger ein monatliches Einkommen
unter 1000 € (45 versus 13 %, p<0,05).

Schlussfolgerung: Migranten mit akutem Koronarsyndrom
sind jlinger und leiden héufiger unter koronarer Zwei- oder Mehr-
gefdflerkrankung, unterscheiden sich aber wenig in Hinblick auf
klassische Risikofaktoren, von Nicht-Migranten.. Der demosko-
pisch hohe Anteil an Migranten unter Patienten mit ACS weist auf
ein hoheres, moglicherweise psychosoziales Risiko von Migranten
hin.

Postersitzung Il: Basic Science 1

Endogenous interleukin-33 is protective during obesity
development in mice

S. Demyanets, S. Amann, A. Jais, C. Kaun, R. Pentz, H. Saito,
S. Nakae, K. Huber, O. Wagner, P. Uhrin, H. Esterbauer,
J. Wojta

Department of Internal Medicine Il, Division of Cardiology, Medical
University Vienna

National Research Institute for Child Health & Development, Tokyo
The Institute of Medical Science, University of Tokyo, Japan
Wilhelminen Hospital, Vienna

Background: Interleukin (IL)-33 is the most recently described
member of the IL-1 family of cytokines and it is a ligand of the ST2
receptor. IL-33 and ST2 are expressed in human and murine adi-
pose tissue, and are elevated in adipose tissue of severely obese
humans and in diet-induced obese mice. Treatment of genetically
obese diabetic mice (ob/ob) with IL-33 as well as ST2