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NOVELTIES IN CARDIAC RESYNCHRONISATION
THERAPY

4856 | BEDSIDE
Transseptal endocardial left ventricular lead implantation after failed
CRT implantation- long term results

L.A. Geller, L. Molnar, S.Z. Szilagyi, E. Zima, G. Szeplaki, V.K. Nagy, E.E. Ozcan,
A. Apor, Z. Sallo, B. Merkely on behalf of Bolyai Janos Hungarian Academic
Research Fund (GL, SzG). Semmelweis University, Heart and Vascular Center,
Budapest, Hungary

Introduction: CRT implantation is a well estabilished therapy in chronic heart
failure patients. Transvenous left ventricular (LV) lead positioning might be chal-
lenging or in some cases impossible.

Obijectives: The aim of this study was to investigate the effectiveness and safety
of transseptal endocardial left ventricular lead implantation (TELVLI) in severe
heart failure patients, and evaluate the long term follow-ups of the patients.
Methods: TELVLI was performed in 35 patients (30 men, 646 years, NYHA
IlI-IV stage). Transseptal (TS) puncture was performed via the femoral vein. In-
tracardiac ulrasound was used to guide the puncture in 25 pts. The site of the
puncture was dilated with a 6mm (3 pts), later with an 8 mm balloon (32 pts). Af-
ter the puncture of the left subclavian vein, an electrophysiological deflectable CS
catheter was introduced into the CS sheath. The CS catheter was used to reach
the left atrium and the left ventricle through the dilated transseptal puncture hole.
At the latest LV activation site 65 cm active fixation bipolar lead was screwed into
the LV wall, at the site of the latest activation.

Results: The lead was fixed in the left ventricle in all cases with good pac-
ing threshold (0,84+0,4 V;0,4 ms). Puncture complication, pericardial effusion
was not observed. Because of intraoperatively started anticoagulation, pocket
haematoma was observed in three (9%) and needed evacuation in one case
(3%). Follow-up was longer than one month in 34 patients [38 (22—49) months].
Significant improvement of NYHA was observed in all but one case (97%), at
the first month control LV EF was 30+9% vs 38+6%. Early lead dislocation was
noticed in two cases (6%), reposition was performed using the original puncture
site in one, and transvenous implantation was succesfully carried out in the other
case. Explantation of the system was necessary because of pocket infection in
four cases (11%), in two of these cases TELVLI was carried out succesfully 3
months later, in one patient 22 months later. All patients were maintained on anti-
coagulation therapy with INR between 2—-3. No thromboembolic complication was
noticed during the follow up. 13 patients were lost, one of them died five years
after the implantation in renal failure, the other patient died in malignant tumor 4
years after the implantation, 11 patients died due to the progression of the heart
failure in average 16 months after the implantation.

Conclusion: TELVLI approach might be a very promising alternative technique
of the surgical epicardial procedure when transvenous implantation could not be
applied.
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Cardiac resynchronization therapy improves left ventricular volumes
in patients with ejection fraction between 36 and 50% with left bundle
branch block: MIRACLE EF study

E.S. Chung’, G. Egnaczyk’, A. Curtis?, G. Fonarow?®, A. Tang*, M. Cowie5,
F. Levya®, C. Manrodt’, N. Patel”, C. Linde®. " The Christ Hospital, Cincinnati,
United States of America; ?University of Buffalo, Buffalo, United States of
America; 3University of California Los Angeles, Los Angeles, United States
of America; “ The University of British Columbia, Malahat, Canada; ° Imperial
College London, London, United Kingdom; 6Queen Elizabeth Hospital
Birmingham, Birmingham, United Kingdom; ”Medltronic, Inc., Minneapolis,
United States of America; ®Karolinska University Hospital, Stockholm, Sweden

Background: Cardiac resynchronization therapy (CRT) improves clinical status
as well as left ventricular (LV) volumes in patients with QRS >120ms and left ven-
tricular ejection fraction (LVEF) <35%. However, preliminary data suggest similar
benefits might be realized in heart failure patients with EF >35% and increased
QRS duration. The MIRACLE EF trial was designed to test this hypothesis. How-
ever, the study was stopped prematurely due to slow enroliment. Here we present
LV volume data on those who qualified.

Methods: Major inclusion criteria were LVEF >35% and <50%, QRS >130 ms,
and left bundle branch morphology. Patients were randomized 2:1 to treatment
with CRT-P vs. Control (implanted, LV lead turned OFF). In addition to clinical
assessments, echocardiograms were obtained at baseline and at 6 months.
Results: Twenty-six patients were successfully implanted with a CRT pacemaker
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and randomized (19 CRT, 7 Control). Of these patients, 10 (7 CRT, 3 Control)
completed the 6-month visit with paired echocardiographic data. The median
LVEF at baseline was 45% in CRT and 46% in Control. No significant increases in
LVEF over time were observed. The CRT patients, however, showed reductions
in median LVESV (28% decrease) and LVESVi (25% decrease). (Figure) In con-
trast, the Control patients showed no changes in LVESV (4% increase) or LVESVi
(8% decrease). Similar data are seen with average values. The change in LVESV
over time was significantly different between groups (p=0.05) but the change in
LVESVi was not (p=0.11).

Conclusions: In a small sample of patients with HF symptoms, LBBB and LVEF
between 36 and 50%, CRT-P appeared to reduce LV volumes compared with
control. The hypothesis that CRT can benefit selected HF patients with LVEF
>35% should be tested.

4858 | BEDSIDE
Cardiac resynchronization therapy in the elderly - is there an
indication for a defibrillator?

M. Doering, J. Lucas, K. Bode, A. Muessigbrodt, T. Heine, H. Knopp, G. Hindricks,
S. Richter. Heart Centre, Department of Electrophysiology, Leipzig, Germany

Introduction: Cardiac resynchronization therapy (CRT) is an effective treatment
option for heart failure in elderly patients, but the additional benefit of an im-
plantable defibrillator (ICD) in these patients is not evidenced.

Purpose: To evaluate the impact of an ICD on all-cause mortality in elderly pa-
tients undergoing a CRT device implantation.

Methods: Patients at the age of >75 years who underwent implantation of ei-
ther a CRT-pacemaker (CRT-P) or CRT-defibrillator (CRT-D) were identified out
of hospital records. Only patients with a Class | or lla indication for CRT and the
primary prophylactic implantation of an ICD due to a severe impairment of the left
ventricular ejection fraction (LV-EF) were included in the analysis. Patient charac-
teristics, procedural data and all-cause mortality were compared between the two
groups.

Results: Between January 2008 and August 2014 two-hundred forty-five seniors
were implanted with a CRT device in our centre, whereof 80 patients with CRT-P
and 97 patients with CRT-D represent the two study groups. Patients in the CRT-
P group were more often females (44 vs. 25%; p<0.001), older (82.6+4.5 vs.
77.8+1.9 years, p<0.001), had a better LV-EF (29,6+5,9 vs. 27,4+6,0%; p=0.015)
and narrower QRS-complexes (150+19 vs. 158+18ms; p=0.025). During a mean
follow-up of 25.0£19.3 months 62 (35%) of the 177 study patients died, 28 (35%)
in the CRT-P and 34 (35.1%) in the CRT-D group, respectively. The Kaplan-Meier
analysis of survival probability showed no significant difference (p=0.502) be-
tween the groups (Figure). Inadequate ICD interventions were recorded in 4 pa-
tients (4.1%) and 5 patients (5.2%) received adequate therapies in the CRT-D
group.
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Conclusion: An additional ICD has no impact on survival in elderly patients im-
planted with a CRT device.

4859 | BEDSIDE

Relationship between indices of left ventricular lead electrical position
in spontaneous rhythm and right ventricular pacing: implications for
optimization of cardiac resynchronization therapy

D. Wichterle, K. Sedlacek, H. Jansova, L. Kryze, V. Vancura, R. Cihak,
J. Kautzner. Institute for Clinical and Experimental Medicine, Prague, Czech
Republic

Purpose: Left ventricular (LV) electrical delay measured from the beginning of
the QRS complex to the local LV lead electrogram (EGM), normalized by QRS
duration (Q-LV ratio), was found to be a strong and independent predictor of short-
term response to cardiac resynchronization therapy (CRT), heart failure events
and mortality. We investigated relationship between Q-LV ratio and similar index
obtained during right ventricular pacing (RVP-LV ratio).
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Methods: We prospectively collected ECGs and EGMs in 133 consecutive pa-
tients (aged 66+10 years; 72% males; 56% nonischemic cardiomyopathy; LVEF
26+5%, 81% true-LBBB) with native non-RBBB QRS morphology undergoing
CRT implant. Recordings of spontaneous rhythm and RV midseptum paced
rhythm were edited, signal-averaged and measured by electronic calipers.

Results: The LV lead position was characterized by the Q-LV ratio of 0.73+0.11
and RVP-LV ratio of 0.77+0.11. Native QRS width (180+21 ms) was shortened
by 14+28 ms during biventricular pacing. There was significant but weak correla-
tion between Q-LV and RVP-LV ratios (r=0.23, p<0.0001, Figure). With a cut-off
value for both Q-LV and RVP-LV ratios >0.70, defining adequate electrical LV lead
positioning, 67% of patients with suboptimal Q-LV ratio had optimal RVP-LV ratio
and 13% of patients with optimal Q-LV ratio had suboptimal RVP-LV ratio.

1.0 o

RVP-LV ratio

Sl
" line of idenlity|

0.3 0.4 0.5 0.6 07 08 0.9 10
Q-LV ratio
Q-LV versus RVP-LV ratios correlation

[cutott line

Conclusions: While observational studies found association between Q-LV ratio
and CRT outcome, this measure may not be optimal for LV lead positioning be-
cause intrinsic atrioventricular conduction is not maintained during biventricular
pacing. Therefore, RVP-LV ratio may better reflect the interlead electrical distance
and deserves further evaluation.

4860 | BEDSIDE
Prognostic role of right ventricular function in patients with heart
failure undergoing cardiac resynchronization therapy

G.L. Botto', S. Maffe’?, G. Stabile®, E. Bertaglia*, A. D’Onofrio®, U. Parravicini?,
F. Esposito®, L. Padeletti”, M. Malacrida®, A. Rapacciuolo®. Sant’Anna
Hospital, Como, Italy; ?Ospedale SS Trinita, Borgomanero (NO), Italy; °Clinica
Mediterranea, Naples, Italy; #Policlinico Universitario, Padova, ltaly; °AO dei
Colli-Monaldi Hospital, Naples, Italy; ¢ Federico Il University Hospital, Naples,
Italy; 7 Careggi University Hospital (AOUC), Florence, Italy;  Boston Scientific
Italy, Milan, Italy

Introduction: Since 20—40% of patients undergoing CRT do not respond to ther-
apy, the identification of potential factors predicting response to CRT is a relevant
research topic. Recent evidence suggests a possible association between right
ventricular function and response to CRT.

Methods: We analyzed data from the CRT MORE registry, about patients who
received CRT according to current guidelines (NYHA class II-1V, optimal medical
drug therapy, Left ventricular ejection fraction (LVEF) <35% and a QRS duration
>120ms) from April 2013 to December 2013. Response to therapy was defined
as an absolute improvement in LVEF >10% and as a decrease of at least 15% in
left ventricular end-systolic volume (LVESV) on echocardiography at 6 months.
Results: A total of 163 patients with a baseline estimation of tricuspid annular
plane systolic excursion (TAPSE) and echocardiographic examination at 6 months
follow up were considered for this analysis (age 70+10 years, male gender 71%,
ischemic etiology 37%, history of atrial fibrillation 27%, NYHA class Il in 46% of
patients, spontaneous QRS duration 160+25ms, left bundle branch block 85%).
Baseline echocardiographic parameters were: LVEF 28+6%, Mitral regurgitation
grade >3 in 31% of patients, TAPSE 18.845mm, LVESV132+48 ml. On the ba-
sis of receiver operating characteristic curve analysis of TAPSE, the cutoff that
best predicted improvement in LVEF (sensitivity 60%, specificity 61%) and LVESV
(sensitivity 69%, specificity 52%) was 17mm. Stratifying patients according to the
TAPSE, LVEF improved >10% in 49% of patients with TAPSE <17mm (versus
30% in patients with TAPSE >17mm, p=0.019) and LVESV decreased >15% in
79% of patients with TAPSE <17mm (versus 59%, p=0.008). At multivariate anal-
ysis, TAPSE <17mm was independently associated with LVESV improvement
(OR 2.26, 95% CI 1.1 to 4.6, p=0.024), together with ischemic etiology (OR 0.44,
95% Cl 0.22 to 0.89, p=0.022). TAPSE <17mm was the only predictor of improve-
ment in LVEF (OR 2.08, 95% Cl 1.1 to 3.9; p=0.024).

Conclusions: Baseline signs of right ventricular dysfunction suggest possible
remodeling after CRT. A TAPSE value of 17mm was identified as a good cutoff
for predicting improvement in both LVESV and LVEF.

4861 | BEDSIDE
Different long-term outcome depending on cardiac rhythm in heart
failure patients undergoing cardiac resynchronization therapy

E. Jedrzejczyk-Patej, M. Mazurek, R. Lenarczyk, A. Liberska, K. Przybylska-
Siedlecka, T. Podolecki, P. Pruszkowska, A. Sokal, O. Kowalski, Z. Kalarus.

Medical University of Silesia, SCHD, Department of Cardiology, Congenital Heart
Disease & Electrotherapy, Zabrze, Poland

Purpose: The aim of the study was to assess the prognostic impact of heart
rhythm (sinus rhythm — SR/ atrial fibrillation — AF) with and without low biventric-
ular pacing percentage (CRT%) in heart failure (HF) patients undergoing cardiac
resynchronization therapy (CRT).

Methods: A single centre cohort of 304 consecutive patients implanted with CRT-
D and subsequently monitored via remote monitoring was divided into four groups
depending on rhythm type (SR — sinus rhythm vs AF — atrial fibrillation) and the
mean CRT%:

— Group 1 — SR and CRT%>95% (n=132; 43.4%)

— Group 2 — SR and CRT%<95% (n=12; 3.9%)

— Group 3 — AF and CRT%>95% (n=95; 31.3%)

— Group 4 — AF and CRT%<95% (n=61; 20.1%)

Results: The mean CRT% in Group 1-4 was 98.6%, 88.8%, 97.5%, 85.5%, re-
spectively. Patients with SR and low CRT% had higher mortality than AF subjects
with high CRT% (33.3% vs 8.4%, P=0.01). Within subgroups of patients with high
or low CRT% mortality rates were similar in SR and AF subjects (9.1% for Group
1 vs 8.4% for Group 3, P=NS; 33.3% for Group 2 vs 26.2% for Group 4, P=NS).
Mortality rates for both group of patients with low CRT% were higher than subjects
with high CRT% (Group 2 vs Group 1: P=0.01; Group 4 vs Group 3: P=0.002).
The main cause of CRT% lost in SR group were premature ventricular contrac-
tions (81.8%).

Conclusion: Irrespectively from underlying rhythm (SR, AF), high CRT% seems
to be crucial to improve the prognosis in HF patients undergoing CRT. Long-term
survival of patients in SR and low CRT% is worse than those with AF and high
CRT%.

4862 | BEDSIDE
Effect of apical and non-apical right ventricular lead position on
cardiac resynchronization therapy outcome

T. Zografos', K.C. Siontis2, M. Jastrzebski®, V. Kutyifa2, H.U. Klein?, W. Zareba?,
D.G. Katritsis'. " Euroclinic of Athens, Athens, Greece; ?Mayo Clinic, Rochester,
United States of America; 3 University Hospital of Krakow, Krakow, Poland

Introduction: Cardiac resynchronization therapy (CRT) has been shown to im-
prove outcomes in patients with heart failure (HF). The optimal site of right ven-
tricular (RV) stimulation in CRT has not been established. We aimed to conduct
a meta-analysis of randomized controlled trials and observational studies com-
paring the mid- and long-term effects of RV apical (RVA) and non-apical (RVNA)
pacing on CRT outcome.

Methods: We systematically searched the Cochrane library, EMBASE, and MED-
LINE databases for studies assessing RVA versus RVNA pacing in CRT with re-
gards to left ventricular end-systolic volume (LVESV) reduction and functional sta-
tus improvement (defined as >1 New York Heart Association class improvement).
Effect estimates [standardized mean difference (SMD) and odds ratio (OR) with
95% confidence intervals (Cl)] were pooled using random-effects models.
Results: Twelve studies comprising 2,670 patients (1655 with an apical and 1015
with a non-apical RV lead position) were included. In meta-analyses, LVESV re-
duction and functional status improvement were similar in patients with RVA and
RVNA pacing (SMD 0.13, 95% Cl: -0.24 to 0.50, p=0.48; OR 1.08, 95% Cl: 0.81
to 1.45, p=0.60, respectively).
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Conclusion: Our meta-analysis suggests that the beneficial effect of CRT on LV
remodeling and functional status is similar irrespective of RV lead location

4863 | BEDSIDE

Targeting the LV pacing site by means of electrical delay and
LVdP/dtmax may predict the long term clinical outcome in CRT
patients

F. Zanon', L. Marcantoni', D. Lanza', C. Fraccaro', E. Baracca', G. Pastore',
C. Picariello, L. Roncon', S. Aggio', FW. Prinzen2. ' General Hospital, Rovigo,
Italy; ?Maastricht University, Maastricht, Netherlands

Background: Targeting the optimal LV pacing site is decisive for CRT effective-
ness.
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Purpose: The aim of the study is to assess the 12 months clinical response of
CRT patients whose LV lead was positioned, after the systematical screening of
all the available pacing sites, according to the criterion of the maximum electrical
delay (Q-LV) and the highest response in LV dP/dtmax.

Methods: 58 patients (43 male, 35 with ICM, 34 with LBBB) underwent to CRT
implantation. All available tributary veins of the coronary sinus were tested, on
average 3.2+0.7 different veins and 7.2+1.8 pacing sites. The Q-LV interval and
the hemodynamic effects by invasive measurement of LV dP/dtmax at baseline
and during pacing were evaluated at each site. In 57/58 (98%) patients the highest
LV dP/dtmax coincided with the maximum Q-LV interval and the corresponding
pacing site was selected as the target site.

Results: At 12 months follow up, the HF clinical composite score (Packer) was
evaluated in 57 patients. 42/57 (78%) patients improved their clinical status, 6/57
(11%) unchanged, 9/57 (16%) worsened (4 died, 5 were hospitalized because of
worsening of HF). Mean LV EF was 30+£6% at baseline, and 40+11% at follow up
(p<0.001). Mean ESVi was 73+29 mL/m? and 59+28 mL/m?, at baseline and at
follow up respectively (p<0.001). The patients whose target site was associate
with a higher Q-LV (median value 133 ms) reported better 12 months clinical
response (figure).
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Conclusions: In our experience, with advanced NYHA class patients, the acute
optimization of LV lead target site, by means of a systematical screening of lo-
cal electrical delay and LV dP/dtmax, resulted in 74% of patients who responded
clinically to CRT. A subanalysis in patients with higher QLV reported 83% of re-
sponders.

4864 | BEDSIDE
Impact of collagen turnover markers on echocardiographic response
and mortality after CRT-D implantation in TRUST-CRT study population

A. Sokal, R. Lenarczyk, O. Kowalski, K. Mitrega, S. Pluta, J. Stabryla-Deska,
Z. Kalarus. Medical University of Silesia, 1st Dpt of Cardiology, Congenital Heart
Diseases & Electrotherapy, Zabrze, Poland

Introduction: Cardiac resynchronization therapy (CRT) was showed to effectively
reduce mortality and provide the symptomatic relieve for subpopulation of heart
failure patients with LBBB and wide QRS. However despite of continuous efforts
CRT is still burdened with a relatively high proportion of unresponsiveness. The
aim of present study is to assess the impact of serum level of collagen turnover
biomarkers (PINP and PIIINP), NT-proBNP, CRP and metalloproteinases (MMP-
2, MMP-9) on echocardiographic response and clinical outcomes in population of
patient of TRUST-CRT study.

Materials and methods: Study population consisted of patients enrolled into
the Triple Site Versus Standard Cardiac Resynchronization (TRUST-CRT) trial.
TRUST-CRT was a single-center, single-blind, parallel, randomized, clinical trial to
test the hypothesis that triple-site (double-left single-right) pacing with defibrillator
is superior over conventional CRT with defibrillator. Echocardiographic evaluation
was performed at baseline, and after 6 months. The echocardiographic response
was defined as an increase of left ventricle ejection fraction for more than 10%.
Serum and plasma samples for PINP, PIIINP, MMP-2 and MMP-9 measurements
were obtained on admission before CRT-D implantation and stored in =80 °C until
analysis. Concentrations of PIIINP, PINP MMP-2 and MMP-9 ware determined
by commercially available ELISA kits. Concentrations of hsCRP and NT-proBNP
were determined with standard way in hospital laboratory.

Results: Between 2008 and 2010, 100 consecutive patients were enrolled to the
TRUST CRT study. Blood samples for further analysis were collected from 74 of
100 patients before CRT-D implantation. Three years follow-up data were avail-
able for 97 of the 100 patients. PINP and PIIINP level was significantly lower in
echocardiographic responders. Results of multivariate logistic regression demon-
strated that among analyzed parameters only low level of PIIINP is associated
with favorable echocardiographic response (P=0.011). Univariate and multivari-
ate logistic regression showed that higher all-cause mortality is associated with
higher baseline PIIINP (P=0.01) and NT-proBNP (P=0.02) concentrations. Sur-
vival analysis with cutoff value 9,315 ng/ml, identified on the basis of ROC analy-
sis (sensitivity —-50%, specificity-90%). revealed significant survival benefit asso-
ciated with low baseline PIIINP (HR-4.58; 95% Cl 2.05-10.24; P=0.0002) level.
Conclusion: Results of our study indicate that low baseline level PIIINP is asso-
ciated with favorable echocardiographic response and longtime survival in CRT
recipients.

4865 | BEDSIDE

Ventricular antitachycardia pacing therapy in heart failure patients
with cardiac resynchronization therapy defibrillator: efficacy, safety
and impact on heart failure hospitalizations and mortality

G. Boriani', M. Landolina2, R. Ricci®, M. Lunati*, E. Daleffe®, R. Rordorf®,

G. Morani’, G. Gasparini®, A. Proclemer5, M. Gasparini® on behalf of
ClinicalService cardiological centres.. " Institute of Cardiology, Univ. of Bologna,
Bologna, ltaly; ?Maggiore Hospital of Crema, Crema, ltaly; °San Filippo Neri
Hospital, Rome, Italy; Niguarda Ca’ Granda Hospital, Milan, Italy; °University
Hospital Santa Maria della Misericordia, Udine, Italy; ¢ Policlinic Foundation San
Matteo IRCCS, Pavia, Italy; 7 Civil Hospital Maggiore at Borgo Trento, Verona,
Italy; ®Hospital dell’Angelo, Mestre-Venice, Italy; °Clinical Institute Humanitas
IRCCS, Rozzano, Italy

Background: Cardiac resynchronization therapy defibrillator (CRT-D) can termi-
nate slow ventricular tachycardia (VT) and fast VT (FVT) via antitachycardia pac-
ing (ATP).

Purpose: We evaluated efficacy and safety of ATP, and whether ATP may be
associated with mortality and heart failure (HF) hospitalizations.

Methods: 1404 ICD patients (286 female,67+10 years) were prospectively fol-
lowed in a multicenter observational research. Mortality and hospitalization rates
were estimated in patient’ sub-groups in order to uncouple the trigger (VT/FVT or
other rhythms causing inappropriate detections) from the ATP therapy.

Results: Over a median follow-up of 31 months, 2938 VT/FVT were treated with
ATP in 361 patients. The adjusted ATP success rate was 63% (95% Cl: 57-69%)
on FVTs and 68% (Cl: 62-74%) on VTs. Acceleration occurred in 55 (1.87%)
and syncope in 4 (0.14%) of all ATP-treated VT/FVT episodes. The rate of death,
per 100 patient-years, was 5.6 (Cl: 4.3-7.5) in patients with ATP on true VT/FVT,
3.3 (Cl: 2.6—4.2) in patients with no episodes and 1.5 (Cl: 0.4-6.1) in patients
with inappropriate ATP (p=0.045 vs. appropriate ATP patients and p=ns vs. pa-
tients with no episodes after adjusting for baseline differences between patients’
groups). The attached figure shows freedom from endpoint composed by death
or HF hospitalizations for the sub-groups of 304 patients with ATP only on true
VT/FVT, 8383 patients with no episodes/therapies and 43 patients with only inap-
propriate ATP.
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Conclusions: ATP was highly effective in terminating VT/FVT episodes and dis-
played a good safety profile. Patients with inappropriate ATP had a better progno-
sis than those with ATP on true VT/FVT suggesting that an adverse prognosis is
related to the arrhythmia itself — a marker of disease progression — rather than to
an adverse effect of ATP.

HAEMODYNAMICS IN HYPERTENSION

4866 | BENCH
The VKORC1 (-1639) G>A promoter polymorphism is associated with
elevated systemic arterial blood pressure

A. Panzenboeck', C. Gerges', S. Zehetmayer?, G. Endler?, V. Leibetseder*,
T.R. Bader®, C. Mannhalter®, |.M. Lang'. "Medical University of Vienna,
Department of Internal Medicine II, Division of Cardiology, Vienna, Austria;
2Medical University of Vienna, Core Unit for Medical Statistics and Informatics,
Vienna, Austria; *Medical University of Vienna, Clinical Institute of Medical
and Chemical Laboratory Diagnostics, Vienna, Austria; Medical University of
Vienna, Center of Physiology and Pathophysiology, Vienna, Austria; °Medical
University of Vienna, Department of Radiology, Vienna, Austria

Background: Genetic variations in the vitamin K epoxide reductase complex sub-
unit 1 (VKORC1) have been found to affect warfarin dose response. VKORC1
haplotypes may represent novel genetic markers for cardiovascular disease and
aortic calcification. We hypothesized that genetic polymorphisms in the VKORC1
gene effect arterial blood pressure either directly or via vascular calcification thus
contributing to cardiovascular diseases.

Methods and results: We focused on two frequent VKORC1 single nucleotide
polymorphisms (SNPs), (3730) G>A polymorphism in the 3’-region and the
(-1639) G>A promoter polymorphism. 1164 consecutive patients who were ad-
mitted for assessment of coronary artery disease were tested by allele specific
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multiplex PCR. Individuals carrying the VKORC1(-1639) A variant showed sig-
nificantly elevated invasively measured systolic, diastolic and mean arterial blood
pressures compared with carriers of the G allele. The (3730) SNP showed only a
borderline significance for the diastolic blood pressure. No association with vas-
cular calcification could be observed.

Conclusions: The VKORC1 (-1639) A allele is associated with elevated sys-
temic arterial blood pressure. This suggests a novel concept of blood pressure
regulation through pathways involving vitamin K epoxide reductase and calcium
binding proteins.

4867 | BEDSIDE

Lack of regression of left ventricular hypertrophy is accompanied by
increased incidence of stroke and combined cardiovascular disease in
essential hypertensives

D. Tsiachris, C. Tsioufis, V. Antonakis, K. Dimitriadis, D. Flessas, F. Lagiou,
S. Galanakos, A. Milkas, D. Roussos, D. Tousoulis. First Cardiology Clinic,
University of Athens,Hippokration Hospital, Athens, Greece

Purpose: Blood pressure (BP) reduction produces regression of left ventricular
hypertrophy (LVH) which is considered to be associated with improved prognosis.
We sought to investigate the prognostic role of left ventricular hypertrophy (LVH)
regression regarding incidence of cardiovascular disease in essential hyperten-
sion.

Methods: We prospectively followed up for a median period of 3.8 years 1226
essential hypertensives (mean age 57.8 years, baseline office BP = 143.6/
89.3mmHg). All subjects visited periodically the outpatient hypertensive unit of
our institution and office BP at follow up was calculated based on the measure-
ments of the last 3 visits. Echocardiographic evaluation and determination of the
metabolic profile and creatinine levels was performed at entry and at follow up.
LVH was defined as LV mass index >116g/m? in men and LV mass index >96g/m?
in women. Endpoint of interest was the incidence of stroke, coronary artery dis-
ease and their composite.

Results: At the end of follow up the incidence of the composite end-point was
4.0% (17 patients with stroke, 34 with CAD, 2 with both). According to the pres-
ence of LVH at baseline (20.2%) and at the end of follow-up (15.9%) patients
were divided in two groups: with normal LV mass index at both examinations or
with LVH at baseline and regression of hypertrophy (n=1031, 84.1%, group 1) and
with LVH at baseline and at follow-up and with normal LV mass index at baseline
and LVH at follow-up (n=195, group 2). Hypertensives of group 2 compared to
those of group 1 were older (by 6.3 years, p<0.001), more frequently females
(by 19%, p<0.001) and had at baseline greater duration of hypertension (by 2.6
years, p<0.001), increased number of antihypertensive drugs (by 0.6, p<0.001)
office pulse pressure levels (by 5mmHg, p<0.001), increased body mass index
(by 0.8kg/m?, p=0.024), glucose (by 7.4 mg/dl, p<0.001) and decreased creati-
nine clearance (by 10.5 ml/min/, p<0.001). Survival analysis revealed that hyper-
tensives without LVH regression (group 2) compared to those of group 1 exhib-
ited significantly higher rates of stroke (5.1% vs. 0.7%, log rank p<0.001) and the
composite end-point (7.7% vs. 3.3%, log rank p=0.020).

Conclusions: Lack of regression of LVH is accompanied by increased incidence
of stroke and combined cardiovascular disease in essential hypertensives.
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Prognostic implications of left ventricular strain and strain risk score
in patients with hypertensive heart disease

M. Saito!, F. Khan?, T. Stoklosa?, A. lannaccone’, K. Negishi', T. Marwick.
"Menzies Research Institute, Hobart, Australia; °Royal Hobart Hospital, Hobart,
Australia

Background: Major adverse cardiovascular events (MACE) in pts with hyperten-
sive heart disease (HHD) are associated with LV geometry, but their association
with LV function is unclear.

Purpose: We sought to investigate the associations of LV strain and its serial
change with MACE in HHD, independent of and incremental to clinical and LV
geometric parameters, and to develop a risk score for predicting MACE.
Methods: We studied 697 non-ischemic patients with hypertension who had ab-
normal LV geometry at baseline echo examination from 2005-2014. Global lon-
gitudinal and circumferential strain (GLS, GCS) were measured using speckle
tracking. Echocardiographic follow-up was performed after 3 years and pts were
followed for MACE (death and admission due to heart failure, myocardial infarc-
tion, and stroke) over 3.9 years. A Cox proportional hazards model was used to
examine the association of baseline parameters with MACE.

Results: MACE (n=147, 21%) were associated with increased LV mass index
(LVMI) and impaired GLS and GCS (all, p<0.01). The association of GLS with
MACE was independent of and incremental to clinical parameters and LVMI (Fig-
ure). In pts undergoing a 2nd echo (24% of whom had MACE), a deterioration
in GLS was also independently associated with MACE. After pts were randomly
divided into 2 groups, a risk score was developed using age>75, AF, COPD,
anaemia, abnormal LVMI, and baseline GLS>-15% from the derivation cohort
(c-statistic = 0.74). A validation cohort showed it to have good discrimination for
MAGCE (c-statistic = 0.73).

Conclusion: GLS and its deterioration are independently associated with MACE
in HHD. Strain risk score was useful for predicting risk of MACE.
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Predictive role of hypertension related organ damage and blood
pressure control patterns for the incidence of new-onset atrial
fibrillation in essential hypertensives

D. Tsiachris, C. Tsioufis, V. Antonakis, K. Dimitriadis, D. Flessas, E. Andrikou,
D. Aragiannis, A. Kefala, C. Stefanadis, D. Tousoulis. First Cardiology Clinic,
University of Athens,Hippokration Hospital, Athens, Greece

Purpose: Hypertension is one of the key factors in the pathogenesis of atrial fib-
rillation (AF) with further implications in both hypertension and AF management.
The aim of our study was to compare the predictive role ofhypertension related
organ damage and blood pressure control patterns for the incidence of new-onset
AF.

Methods: We studied 2.280 hypertensive patients (aged 57.7+11 years, 50%
males) without history of AF episodes for a median period of 3.3 years (IQR 2.3-5
years). All subjects had at least one visit annually and at entry underwent com-
plete echocardiographic study and additional workup for exclusion of secondary
causes of resistant hypertension (RH). Four groups were identified depending
on presence or absence of RH (office-based uncontrolled hypertension under
at least 3 drugs including a diuretic or controlled hypertension under 4 or more
drugs) at baseline and follow-up: 1.494 patients (65.7%) never having RH, 185
(8.1%) with resolved RH, 230 (10.1%) with incident RH and 365 (16.1%) with
persistent RH. Endpoint of interest was new-onset AF.

Results: The incidence rate of new-onset AF over the whole follow-up pe-
riod was 7.06/1000 persons-years. In the univariate analysis age (HR=1.08,
p<0.001), office pulse pressure (HR=1.02, p=0.003), duration of hypertension
(HR=1.03, p=0.011), left ventricular mass index (HR=1.02, p<0.001), left atrium
diameter (HR=3.27, p<0.001), E/Em (HR=1.09, p<0.001), creatinine clear-
ance (HR=0.98, p=0.002),resolved RH (HR=2.65, p=0.009) and persistent RH
(HR=1.97, p=0.036)were predictors of new-onset AF. Multivariate Cox regres-
sion analysis revealed that age (HR 1.07, p<0.001) and LAD (HR 2.67, p=0.001)
turned out to be the only independent predictors of new-onset AF while resolved
RH just lost statistical significance (HR 2.00, p=0.09). Based on ROC analy-
sis LAD>39 mm predicted new-onset AF with sensitivity 76.5% and specificity
56.7%.

Conclusions: Hypertensives with new-onset AF are characterized by a greater
prevalence of cardiorenal adaptations and a longer and unfavorable patent of
hypertension control.However, only older age and enlarged LA sizeturned out to
predict new-onset AF in the setting of essential hypertension.
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Hypertensive left ventricular geometry and myocardial
mechano-energetic efficiency: refining cardiovascular risk profile in
arterial hypertension

M. De Marco, G. De Simone, R. Izzo, V. Trimarco, E. Stabile, M. Lembo,
M.-V. Manzi, B. Trimarco, N. De Luca. Federico Il University Hospital, Naples,
Italy

Background: Myocardial mechanical efficiency (MME) can be approximated by
the ratio of stroke work (i.e. systolic blood pressure [SBP] times stroke volume
[SV]) to a rough estimate of energy consumption, the “double product” (SBP times
heart rate [HRY]), which can be simplified as SV/HR).

Purpose: We characterized MME in relation to LV geometry and evaluated its
prognostic value.

Methods: Hypertensive participants of the Campania Salute Network (n=12,104)
without prevalent coronary or cerebrovascular disease and with ejection frac-
tion (EF) >50% were analysed cross-sectionally and longitudinally over a follow-
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up of 3850 months. MME was estimated by echocardiographic SV (z-derived)/
(HRx0.6). Left ventricular (LV) mass (LVM) and relative wall thickness were also
computed.

Results: MME was greater in women (0.35£0.08 mLxsec) than in men
(0.33+0.07 mLxsec, p<0.0001) and was closely related to LVM (p<0.0001).
MME was normalized for LVM (MMEm) and divided in quartiles. In logistic anal-
ysis, the lowest quartile of MMEm was associated with older age, male gender,
obesity, diabetes, LV hypertrophy (LVH), concentric geometry, more use of diuret-
ics and CCB, less use of B-blockers and higher blood pressure (all p<0.002).
During follow-up, age and sex-independent risk of composite fatal and non-fatal
myocardial infarction and stroke was higher in the lowest quartiles of MMEm than
in the three higher quartiles (HR=1.79 [1.29-2.49], p<0.001), and was only atten-
uated by addition of LVH (HR=1.59, p<0.008) in the model (figure).

0
MME,,>0.39 mL x sec x g
o MME,_=0.39 mL % sec x g2
k-1 Adjusted for age, sex & LVH
g 008 HR=1.59 [95% Ci: 1.13-2.36]
p<0.008
g 0,08
§ 0,04
0,02
0.00

o = 100 150 200
Time of follow-up (Mmonths)
Conclusions: A simple estimate of low MME, expressing the amount of ejected
volume per second per gram of LVM is associated with altered metabolic profile,
LVH, especially if concentric, and less use of p-blockers, and predicts hard CV
end-points, independently of age, sex and LVH.
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Aortic stiffness and essential hypertension phenotypes

E. Chatzistamatiou’, G. Moustakas?, C. Trachanas', D. Konstantinidis’,

|. Babatseva Vagena', A. Feretou!, G. Memo', A. Androulaks’,

A. Avgeropoulou’, |. Kallikazaros'. "Hippokration General Hospital,
Cardiology Department, Athens, Greece; ?Sismanoglion Hospital, Cardiology
Department, Athens, Greece

Purpose: Despite that recently normative and reference values have been pub-
lished for Carotid-femoral Pulse Wave Velocity (cf-PWV), they did not take into
account all phenotypic expressions of hypertension (HTN), such as isolated of-
fice (white coat) and masked HTN.

Methods: We studied 1163 consecutive subjects (383 normotensive, 780 newly
HTN), free of diabetes and overt cardiovascular disease. Cf-PWV was evaluated
by Sphygmocor device using intersecting tangent algorithm and substructed path
length method. According to age and office, home and ambulatory blood pressure
monitoring participants were categorized in 8 blood pressure (BP) categories and
6 age groups.

Results: The prevalence of optimal, normal, high normal, white coat, masked,
HTN stage |, stage Il and stage Il was 3.1%, 6.5%, 12.3%, 11.2%, 3.9%, 36.9%,
18.7% and 7.4%, respectively. Cf-PWV increased with age and BP category, it
was significantly higher in HTN compared to normotensive subjects (8.3 vs. 7.5
m/sec, p<0.001) and there were not any gender differences (8.09 in males vs.
8.06 in females, p=0.771). Importantly, normal BP category exhibited significantly
higher values of PWV compared to optimal BP group (7.4 vs. 6.3, p=0.001). More-
over, white coat category had significantly higher cf-PWV compared to masked
and high normal groups (8.1 vs. 7.2 vs. 7.5, p=0.004 and p=0.001, respectively)
and significantly lower compared to HTN stage Il and stage Ill (8.1 vs. 8.6 vs.
9.2, p=0.035 and p<0.001, respectively), while they did not differ regarding HTN
stage | (8.11 vs. 8.15, p=0.833). In contrary, masked category had significantly
higher cf-PWV compared to optimal group (7.23 vs. 6.32, p=0.008), and signifi-
cantly lower compared to HTN I, Il and 1l (7.23 vs. 8.15 vs. 8.55 vs. 9.24, p<0.001
for all, respectively), while they did not differ regarding normal and high normal
groups (7.23 vs. 7.35 vs. 7.47, p>0.3 for all, respectively).

Conclusion: In a large population of normotensive and essential hypertensive
newly diagnosed never treated patients, even normal levels of BP are character-
ized by increased cf-PWV compared to optimal levels. Contrary to widely held
beliefs, white coat phenotype presents a worse aortic stiffness profile compared
to masked HTN.
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An increase in left ventricular wall thickness augments ejection
fraction in hypertensive heart disease through changes in absolute
wall thickening: a cardiac magnetic resonance imaging study

J.C.L. Rodrigues’, S. Rohan?, A. Ghosh Dastidar', M.C.K. Hamilton",

C. Bucciarelli-Ducci', A.K. Nightingale®, J.R.F. Paton*, N.E. Manghat',

D.H. Maclver®. "Bristol Heart Institute, NIHR Bristol Biomedical Research
Unit, Bristol, United Kingdom; 2University of Bristol, Medical School, Bristol,
United Kingdom; 3 Bristol Heart Institute, Cardiology Department, Bristol, United

Kingdom; 4 University of Bristol, Bristol CardioVascular, School of Physiology and
Pharmacology, Bristol, United Kingdom; ®Musgrove Park Hospital, Cardiology
Department, Taunton, United Kingdom

Background: Hypertensive heart disease is often associated with the paradox of
impaired longitudinal strain but preserved left ventricular ejection fraction (LVEF).
We explored the impact of absolute wall thickening (AWT) on LVEF in hyperten-
sive heart disease using cardiac magnetic resonance (CMR).

Methods: CMR studies from 55 hypertensive patients (mean age: 52+12.8, 58%
male) performed at 1.5T were analysed. Ventricular volumes and LVEF were cal-
culated. LV thickness was measured at end-diastole (EDWT) and end-systole
(ESWT) in basal and mid myocardial segments from long axis cines. AWT was
defined as ESWT minus EDWT. Longitudinal fractional shortening (LAS) was es-
timated using a modified 6-point mean mitral annular plane systolic excursion and
expressed as a percentage of end-diastolic LV length. Radial strain was defined
by AWT as a percentage of EDWT. Midwall fractional shortening (mFS) was esti-
mated using an established equation. Multivariate linear regression analysis was
performed to investigate the independent influence of EDWT, LAS and mFS on
LVEF.

Results: Increasing EDWT correlated with significantly reduced LAS (R=-0.62,
p<0.001), radial strain (R=-0.48, p<0.001) and mFS (R=-0.68, p<0.001). How-
ever as EDWT increased, and myocardial shortening decreased, AWT was main-
tained. On multivariate analysis (Table 1), increasing EDWT by 1mm indepen-
dently resulted in an absolute increase in LVEF of 3.43 percentage points (3.43
[2.60-4.26], p<0.0001), which compensates for the independent negative effects
of LAS and mFS on LVEF with increasing EDWT.

Multivariate linear regression analysis
Variable  Crude B coefficient (95% Cl)  p-value Adjusted p coefficient (95% Cl)  p-value

EDWT 0.91 (-0.01-1.82) 0.051 3.34 (2.60-4.26) <0.0001
LAS 0.86 (0.06-1.66) 0.035 2.01 (1.29-2.74) <0.0001
mFS 0.91 (0.23-1.59) <0.01 1.05 (0.26-1.84) <0.01

Cl, confidence interval.

Conclusion: We show how hypertensive patients can maintain normal LVEF
despite significantly impaired longitudinal, radial and circumferential myocardial
shortening. We propose that an increase in EDWT augments LVEF as a con-
sequence of a preserved AWT. LVEF and systolic function are not synonymous.
LVEF should not be used in hypertensive heart disease, without correction for
the degree of EDWT. Our findings have wider implications for understanding the
pathophysiology of heart failure with preserved ejection fraction.
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Associations of hemodynamic load with impaired myocardial flow
reserve: role of sex and hypertension

T. Coutinho, K. Srivaratharajah, R. Beanlands, R. Dekemp, L. Mielniczuk.
University of Ottawa Heart Institute, Cardiology, Ottawa, Canada

Background: Heart failure with preserved ejection fraction (HFpEF) predomi-
nantly affects hypertensive women, with coronary microvascular dysfunction and
rarefaction recently described as novel arterial abnormalities. To determine alter-
ations in ventricular-arterial interactions that may predispose to HFpEF, we evalu-
ated sex-specific associations of hemodynamic load with microvascular coronary
artery function in subjects without heart failure.

Methods: Subjects with a cardiac 82Rb positron-emission tomography between
2010 and 2013, ejection fraction >50%, no heart failure, dyspnea, coronary artery
disease or regional perfusion defects were eligible. Left ventricular microvascu-
lar reactivity was assessed by myocardial flow reserve (MFR = peak hyperemic
stress/rest myocardial blood flow). “Low MFR” was defined as the lowest sex-
specific quartile. Steady and pulsatile components of load were estimated by
systemic vascular resistance index [SVRi = (80*mean arterial pressure/ cardiac
output)*BSA] and indexed aortic compliance [AoCi =(stroke volume/pulse pres-
sure)/BSA], respectively. Multivariable linear and logistic regression evaluated as-
sociations of SVRi and AoCi with MFR and “low MFR”, adjusting for age, heart
rate, hypertension, diabetes, dyslipidemia, smoking, use of aspirin, statins and
anti-hypertensives. Interaction terms for sex and hypertension with load mea-
sures were included.

Results: 297 subjects (61% women, age: 61.3+11.0 yrs) were eligible. Risk
factors, medications and MFR did not differ, but SVRi was higher [5348+1676
vs. 461621514 (dyn-s/cm®) m?] and AoCi was lower [0.40+0.16 vs. 0.52+0.28
(mL/mmHg)/m?] in women (P <0.0001), confirming greater arterial load in women.
Interaction analyses showed that associations of SVRi and AoCi with MFR were
only present in hypertensive women (B+SE: 0.24+0.09,P=0.008 and 0.21+0.08,
P=0.01, respectively). Findings persisted after adjusting for rest flow. Each 1SD
decrease in SVRi and AoC was associated with 2.24 (95% Cl: 1.12-4.98,P=0.02)
and 1.95 (1.06—4.70, P=0.03) greater odds of having “low MFR”, respectively,
in hypertensive women. SVRi and AoCi interacted in the prediction of MFR
(P=0.01).

Conclusions: In subjects at highest risk for HFpEF (hypertensive women), but
not in men or normotensive women, lower steady and higher pulsatile arterial load
were associated with worse MFR. Since coronary perfusion is related directly to
diastolic and inversely to systolic aortic pressure, a combination of lower SVR and
higher aortic stiffness (lower AoCi) in hypertensive women may adversely affect
the coronary microvasculature, a mechanism that could predispose to HFpEF.
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Left ventricular mass versus pulse wave velocity as predictors of
coronary artery disease in patients with essential hypertension:
data from a Greek 6-year-follow-up study

K. Dimitriadis, C. Tsioufis, E. Andrikou, T. Milkas, A. Kasiakogias,
A. Papanikolaou, D. Syrseloudis, D. Roussos, D. Tousoulis. First Cardiology
Clinic, University of Athens,Hippokration Hospital, Athens, Greece

Background and introduction: Although arterial stiffening is related to
atherosclerosis progression, its prognostic role in hypertension is not fully elu-
cidated, while augmented left ventricular mass index (LVMI) is linked to adverse
outcome.

Purpose: The aim of the present study was to compare the predictive role of
arterial stiffness and LVMI for the incidence of coronary artery disease (CAD) in
a cohort of essential hypertensive patients.

Methods: We followed up 1033 essential hypertensives (mean age 55.6 years,
538 males, office blood pressure (BP)=145/92 mmHg) free of cardiovascular dis-
ease for a mean period of 6 years. All subjects had at least one annual visit and at
baseline underwent complete echocardiographic study for estimation of LVMI and
blood sampling for assessment of metabolic profile. Arterial stiffness was evalu-
ated on the basis of carotid to femoral pulse wave velocity (PWV), by means of a
computerized method (Complior SP) and the distribution of PWV was split by the
median (8.1 m/sec) and accordingly subjects were classified into those with high
(n=520) and low values (n=513). Moreover, LV hypertrophy (LVH) was defined as
LVMI >125 g/m? in males and LVMI >110 g/m? in females, while CAD was de-
fined as the history of myocardial infarction or significant coronary artery stenosis
revealed by angiography or coronary revascularization procedure.

Results: The incidence of CAD over the follow-up period was 2.8%. Hyperten-
sives who developed CAD (n=29) compared to those without CAD at follow-up
(n=1004) had at baseline higher waist circumference (101.8+11.1 vs 97.2+11.9
cm, p=0.033), LVMI (123.7£22.9 vs 107+24.2 g/m?, p=0.014), prevalence of
LVH (46% vs 25%, p=0.027) and prevalence of high PWV levels (69% vs 48%,
p=0.019). No difference was observed between hypertensives with CAD and
those without CAD with respect to baseline office BP, serum creatinine and lipid
levels (p=NS for all). By univariate Cox regression analysis it was revealed that
baseline PWV levels predicted CAD (hazard ratio=1.218, p=0.025). However, in
multivariate Cox regression model baseline glomerular filtration rate (hazard ra-
tio=1.020, p=0.026) and LVMI (hazard ratio=1.021, p<0.0001) but not baseline
PWV turned out to be independent predictors of CAD.

Conclusions: In essential hypertensive patients LVMI predicts future develop-
ment of CAD, whereas high baseline PWV exhibits no independent prognostic
value. These findings support that LVMI constitutes a superior prognosticator of
events than PWV and its estimation is essential in order to improve overall risk
stratification in hypertension.
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Electrocardiographic detection of hypertensive left ventricular
hypertrophy in the presence of obesity and left ventricular remodeling:
re-calibration against cardiac magnetic resonance

J.C.L. Rodrigues', B. MclIntyre?, A. Ghosh Dastidar', S.M. Lyen',

L.E.K. Ratcliffe®, A.E. Burchell®, M.C.K. Hamilton', C. Bucciarelli-Ducci',

A.K. Nightingale®, N.E. Manghat'. Bristol Heart Institute, NIHR Bristol
Biomedical Research Unit, Bristol, United Kingdom; ?Bristol Royal Infirmary,
Bristol, United Kingdom; ®Bristol Heart Institute, CardioNomics Research Group,
Bristol, United Kingdom

Background: ECG criteria for left ventricular hypertrophy (LVH) have traditionally
been validated against echocardiography. Cardiac magnetic resonance (CMR) is
the non-invasive gold-standard for assessing left ventricular mass (LVM). We re-
calibrated 6 ECG criteria for LVH against CMR-defined LVM. We also investigated
the impact of obesity and LV remodeling on the diagnostic performance of the
ECG at detecting LVH.

Methods: Consecutive referrals for CMR (1.5T) from a tertiary hypertension clinic
were reviewed. Patients with cardiac pathology that may confound the hyper-
trophic response were excluded. LVM was measured (including papillary mus-
cles and trabeculations) from CMR, blinded to ECG data. From a 12-lead ECG,
the Sokolow-Lyon voltage and product, Cornell voltage and product, Gubner-
Ungerleidger voltage and Rombhilt-Estes score were evaluated, blinded to CMR
data. Sensitivity, specificity, positive predictive value, negative predictive value
and accuracy were calculated. Area under the receiver operator curve analysis
was performed.

Results: 150 patients were reviewed, 22 were excluded due to concomitant car-
diac pathology, resulting in a sample size of 128 (age: 51.0+15.2 years, 48%
male). LVH by CMR was present in 37% (n=47) and obesity in 51% (n=65).
Lower sensitivity than specificity was demonstrated for all ECG criteria, with
further significant inferior sensitivities for obese patients. In patients with LVH,
the mean ECG values for Cornell voltage (22.2+5.7 vs 26.4+9.4 mm, P<0.05),
Cornell product (25404942 vs 3023+1185 mm.ms, P<0.05) and for Gubner-
Ungerleider voltage (18.2+7.1 vs 23.3+1.2 mm, P <0.05) were significantly lower
for obese compared to non-obese patients. However, in those without LVH,
there was no significant difference for obese versus non-obese patients. In
those without LVH, the prevalence of LV remodeling (normal LVM but increased
mass:volume ratio) was significantly higher in obese subjects (36% vs 16%,

P <0.05), and higher mean ECG values were found in the presence of LV re-
modeling.

At fixed 95% specificity, new obesity-specific partition values were generated; the
Cornell voltage had the highest sensitivty in non-obese patients and Sokolow-
Lyon product in obese patients (56% and 24% respectively).

Conclusions: Obesity significantly lowers the ECG sensitivity for detecting LVH,
by attenuating ECG LVH values. We also show for the first time that LV remod-
eling, in the absence of LVH, influences ECG LVH criteria. Our obesity-specific
partition values could improve the diagnostic performance of the ECG in this im-
portant subgroup of hypertensive patients.

REDUCING CARDIOVASCULAR RISK IN DIABETES: ONE
SIZE DOES NOT FIT ALL
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Improved cardiovascular risk factors control associated with a
large-scale risk reduction program among diabetes population

J.Rana', A. Karter?, J. Liu2, H. Moffet2, M. Jaffe3. ' Kaiser Permanente Northern
California, Division of Cardiology, Oakland, United States of America; 2Kaiser
Permanente Northern California, Division of Research, Oakland, United States
of America; ®Kaiser Permanente Northern California, Division of Endocrinology,
South San Francisco, United States of America

Background: Risk factors control in the diabetes population in clinical practice
remains a challenge. We describe a large-scale cardiovascular risk reduction pro-
gram in a large integrated health care delivery system (IHS) in Northern California
and compare rates of hemoglobin A1C (HbA1C), LDL-C and blood pressure (BP)
control in that program with national estimates.

Methods: In 2004 the IHS implemented PHASE (Preventing Heart Attacks and
Strokes Everyday) program, which utilized a multifaceted approach to risk fac-
tors control including a comprehensive diabetes registry and performance met-
rics sharing. Diabetes patients from performance years 2004-2013 (N range =
104,075 to 122,383) with reported National Committee for Quality Assurance
(NCQA) Healthcare Effectiveness Data and Information Set (HEDIS) commer-
cial rates of risk factors control were included. The comparison group comprised
of reported national mean NCQA HEDIS rates. We conducted a Joinpoint re-
gression analyses and calculated average annual percentage change (AAPC), to
evaluate changes in trends.

Results: The rates of percent HbA1C >9% levels declined from 28.3% to 18.2%
for IHS (AAPC, p<0.05) versus national rates (30.7% to 33.6%; AAPC, p=0.8).
The rates of percent LDL-C <100 mg/dL increased (figure) for IHS (AAPC,
p<0.05) versus national rates (AAPC, p=0.2). The HEDIS rates for percent BP
<140/90 mmHg were only reported for performance years 2007-2013. Although
AAPCs were not statistically significant, the IHS control rates remained much
higher (77% to 82%) versus national (57% to 62%).
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Conclusions: Among diabetes population, implementation of a large-scale car-
diovascular risk reduction program in this IHS was associated with continued im-
provement in risk factors control rates when compared with national rates.
Acknowledgement/Funding: Community Benefits Grant, Kaiser Permanente
Northern California
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Resting heart rate and measures of effort related cardiac autonomic
dysfunction predicts cardiovascular events in asymptomatic type 2
diabetics

B. Zafrir, M. Azencot, B.S. Lewis, M.Y. Flugelman, D.A. Halon. Lady Davis
Carmel Medical Center, Cardiology Department, Haifa, Israel

Background: Autonomic control of the cardiovascular (CV) system can be im-
paired in diabetes and is associated with increased morbidity and mortality. Pa-
rameters obtained during stress testing may identify early stages of cardiac auto-
nomic dysfunction and provide prognostic information in asymptomatic diabetics.
Methods: We performed maximal exercise treadmill testing in 594 type 2 diabet-
ics without known coronary heart disease. Prognostic significance of parameters
associated with autonomic dysfunction were assessed, including chronotropic in-
competence (<80% heart rate reserve), abnormal heart rate recovery at 1 min
(HRR1)<18 beats, and resting tachycardia >100 beats/min. Cox proportional
hazards analysis was used to determine the association of exercise parameters
with a composite event of all-cause mortality, myocardial infarction or stroke.

Results: Resting heart rate>100/min was observed in 18% of patients,
chronotropic incompetence in 30% and HRR1<18 beats in 35%. During mean
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follow-up of 79116 months, there were 72 (12%) events. Each of the 3 abnor-
malities was significantly associated with event risk in an adjusted multivariate
analysis: chronotropic incompetence [HR 1.89, 95% CI 1.18-3.01; p=0.008], rest-
ing heart rate>100 beats/min (HR 1.97, Cl 1.19-3.26; p=0.008) and HRR1<18
beats (HR 1.77, Cl 1.12-2.81; p=0.015). A progressive relationship between the
number of abnormal parameters and event risk was observed (P<0.001).
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Conclusions: Chronotropic incompetence, resting tachycardia and reduced
heart rate recovery are independently and additively associated with long-term
mortality, myocardial infarction or stroke in type 2 diabetics without known CV dis-
ease. Exercise testing may identify early stages of cardiac autonomic dysfunction
with considerable long-term prognostic significance.

Event rate [percent)
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Impact of stress testing for coronary artery disease screening in
asymptomatic patients with diabetes mellitus: a community-based
study

M. Omer', R. Bates?, S. Abdelmoneim’, A. Arruda-Olson’, C. Scott®, K. Bailey?,
R. McCully', P. Pellikka'. " Mayo Clinic, Department of Cardiovascular Diseases,
Rochester, United States of America; ?Mayo Clinic, Department of Internal
Medicine, Rochester, United States of America; *Mayo Clinic, Department of
Biostatistics, Rochester, United States of America

Purpose: Asymptomatic patients with diabetes mellitus (DM) are at increased
risk for cardiovascular events. We evaluated the impact of screening stress test-
ing for coronary artery disease (CAD) in asymptomatic diabetic patients in a
community-based cohort.

Methods: Using Rochester Epidemiology Project resources, we studied 3,146
adult patients with a new diagnosis of DM from 1992—-2008 without prior history of
CAD. Weighted Cox proportional hazards regression was performed with screen-
ing stress testing within 2 years of diagnosis of diabetes as a time-dependent
covariate. In a landmark analysis, subjects were classified into a screened cohort
and an unscreened cohort based on their experience during the 2 years follow-
ing DM diagnosis. Kaplan Meier methods were used to compare event rates. The
primary outcome was all-cause mortality or myocardial infarction (MI).

Results: The age at diagnosis of diabetes was 55+13.8 years. Participants were
53% men and 97% had type 2 DM. The time-dependent variable of having a
screening stress test within 2 years of DM diagnosis was associated with im-
proved Ml-free survival (HR=0.67, p=0.02), independent of other risk factors.
In the landmark analysis, 294 patients received stress testing within 2 years
(screened cohort) and 2246 remained at risk without stress testing (unscreened
cohort). Median follow-up was 9 years (IQR: 4.1, 8.7) for the screened cohort and
9.8 years (IQR: 4.5, 9.6) in the unscreened cohort. Death or MI occurred in 455
patients [33 patients in the screened cohort and 422 in the unscreened cohort (5
year rates 2.3% and 5.3%, respectively)] (Figure).
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Conclusion: Screening cardiac stress testing in asymptomatic diabetic patients
in a community-based cohort was associated with improvement in long-term
event-free survival.

LEFT VENTRICULAR HYPERTROPHY
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Urinary albumin predicts future hypertension and increases in blood
pressure in the general population

S. Murai', H. Takase?, T. Sugiura', S. Yamashita', N. Ohte', Y. Dohi'. "Nagoya

City University, Graduate School of Medical Sciences, Dpt of Cardio-Renal
Medicine & Hypert., Nagoya, Japan; ?Enshu Hospital, Hamamatsu, Japan

Background: Primary prevention of hypertension is an important public health
aim. An intensive targeted strategy focused on identified individuals at highest
risk of developing hypertension is an attractive approach for primary prevention
of hypertension. The kidney plays a central role in regulating blood pressure.
Indeed, glomerular filtration rate has been reported to be a novel predictor of the
onset of hypertension in the general population.

Purpose: The present study sought to investigate whether increased excretion of
urinary albumin within the low-grade levels (<300 mg/g creatinine) is associated
with increased risk of hypertension and future elevations of blood pressure in the
general population.

Methods: Normotensive subjects who visited our hospital for a physical checkup
(53.4£11.4 years old, n=6,205) were enrolled in this study. A single-void, morning
urine sample was used to measure urinary excretion of albumin. Urinary albumin
concentrations were expressed as the ratio of concentrations of urinary albumin
to urinary creatinine (mg/g Cr). After the baseline examination, subjects were
followed up with the endpoint being the development of hypertension.

Results: The actual follow-up period was 17,025 person-years and the median
follow-up period was 1,089 days. Urinary albumin was in the normal range (<30
mg/g Cr) in most subjects (97.5%). During the follow-up, hypertension developed
in 1,184 subjects (19.1%, 69.5 per 1,000 person-years). Kaplan-Meier analysis
revealed that the incidence of hypertension was increased across the quartiles of
urinary albumin (log-rank, P <0.0001). The hazard ratio (lowest quartile [median
urinary albumin, 1.14 mg/g Cr] as reference) was 1.39 (95% confidence intervals,
1.18-1.64) in the highest quartile (median urinary albumin, 8.87 mg/g Cr). Fur-
thermore, multivariate Cox hazard analysis where urinary albumin was taken as
a continuous variable identified urinary albumin as a significant predictor of hy-
pertension (hazard ratio; 1.24, 95% Cl; 1.09-1.41). Urinary albumin was also an
independent predictor of future increases in systolic blood pressure (P<0.01).
Conclusions: Urinary albumin is a novel predictor of future hypertension and in-
creases in blood pressure in the general population. The risk of developing hyper-
tension increases even with levels of urinary albumin near the threshold defined
for microalbuminuria. Thus, minor alterations in kidney function could be an im-
portant sign for managing blood pressure with the view to preventing hypertension
onset.
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The hypertrophic microRNAs miR-208b, miR-499 and miR-21 are
related to left ventricular hypertrophy in patients with essential
hypertension

J.E. Kontaraki', M.E. Marketou?, F.l. Parthenakis?, S. Maragkoudakis?,

E.A. Zacharis?, G.E. Kochiadakis?, P.E. Vardas?. " University of Crete, Faculty
of Medicine, Molecular Cardiology Laboratory, Heraklion, Greece; 2University
Hospital of Heraklion, Department of Cardiology, Heraklion, Greece

Purpose: To determine whether cardiac hypertrophy related microRNAs were
differentially expressed in peripheral blood mononuclear cells of hypertensive pa-
tients in relation to left ventricular hypertrophy. Left ventricular hypertrophy is an
initial compensatory mechanism in response to cardiac stress that can degen-
erate into heart failure and sudden cardiac death. It is one of the most recog-
nized features of hypertensive heart disease, a marker of subclinical organ dam-
age related to hypertension and an established risk factor and strong predictor
for adverse cardiovascular outcomes in hypertension. MicroRNAs (miRs) modu-
late cardiovascular development and disease and thus they represent potential
biomarkers and promising therapeutic targets in cardiovascular disease. Recent
studies have shown that microRNAs regulate several aspects of physiological
and pathological cardiac hypertrophy. The myomiRs miR-208b and miR-499 as
well as the fibrosis related miR-21 have been shown to be agonists of the hyper-
trophic response in animal models. We evaluated whether miR-208b, miR-499
and miR-21 were differentially expressed in peripheral blood mononuclear cells
of hypertensive patients in relation to left ventricular hypertrophy.

Methods: We assessed the expression levels of the microRNAs miR-208b, miR-
499 and miR-21 in 102 patients with essential hypertension (50 men, mean age
62.51+9.7 years) and 30 healthy individuals (14 men, mean age 58.8+8.3 years).
All patients underwent two-dimensional echocardiography. MicroRNA expression
levels in peripheral blood mononuclear cells were quantified by real-time reverse
transcription polymerase chain reaction.

Results: Hypertensive patients showed significantly higher miR-208b (22.29+
2.96 versus 8.73+1.59, p=0.016), miR-499 (10.06+1.05 versus 5.70+0.91,
p=0.033) and miR-21 (2.75+0.15 versus 1.82+0.20, p=0.002) expression levels
compared with healthy controls. In hypertensive patients, we observed signif-
icant positive correlations of miR-208b (r=0.426, p<0.001), miR-499 (r=0.433,
p<0.001) and miR-21 (r=0.498, p<0.001) expression levels with left ventricular
mass index.

Conclusions: Our data reveal that the myomiRs miR-208b and miR-499 as well
as the fibrosis related miR-21 are upregulated in hypertensive patients relative to
healthy individuals and they show strong positive correlations with left ventricular
mass index in hypertensive patients. Thus, they may be implicated in the patho-
genesis of left ventricular hypertrophy in hypertensive patients and possibly they
are candidate therapeutic targets in hypertensive heart disease.
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Probability of echocardiographic left ventricular hypertrophy
regression during antihypertensive treatment in a real-word context:
The Campania Salute Network

M.T. Lonnebakken', R. 1zzo2, C. Mancusi?, M. De Marco?, M.A. Losi?,
G. Canciello?, V. Trimarco?, N. De Luca?, E. Gerdts', G. De Simone?.
"University of Bergen, Department of Clinical Science, Bergen, Norway;
2Federico Il University Hospital, Hypertension Research Center, Naples, Italy

Background: Regression of hypertensive left ventricular (LV) hypertrophy (LVH)
is a successful goal in clinical trials, but less in known of LVH regression in a
real-world context.

Methods: We identified 2234 hypertensive patients (mean age 57+10 years, 48%
women) free of prevalent cardiovascular (CV) disease, with baseline LVH (LV
mass index (LVMi) >47 g/m?7 in women and >50 g/m?7 in men) and at least
24 months follow-up (8049 months) from the Campania Salute Registry. The
characteristics associated with LVH regression was assessed, also considering
number and type of antihypertensive medications.

Results: 299 patients (13%) exhibited regression of LVH during follow-up (reduc-
tion in LVMi was 131£8% vs. 2+10% in patients with stable LVH, p<0.001). Patients
with LVH regression were younger, more likely to be males, less likely to have dia-
betes or obesity and with a shorter history of hypertension (all p<0.001). Average
systolic and diastolic blood pressure (BP) during follow-up, baseline BMI, carotid
IMT and LVMi were lower (all p<0.01), while lipid profile, renal function and type
of antihypertensive medication did not differ. In multivariate analysis, significant
independent predictors of LVH regression were: younger age, male gender, lower
systolic BP during follow-up and lower baseline LVMi and BMI (all p<0.004) (Ta-
ble), after adjustment for duration of hypertension, diastolic BP during follow-up,
fasting plasma glucose, renal function, carotid IMT, number of antihypertensive
drugs and follow-up time (all p>0.1).

Table 1. Significant predictors of LVH regression in treated hypertensive subjects

Variables OR 95%Cl p-value
Age (years) 0.97 0.96-0.99 0.001

Male gender 2.79 2.08-3.75 <0.001
Average systolic BP during follow-up (mmHg) 0.98 0.97-0.99 0.004
LVMi (g/m?7) 0.85 0.82-0.88 <0.001
BMI (kg/m?) 0.91 0.88-0.95 <0.001

Conclusion: In a real-world context, LVH regression occurs in 13% of treated
hypertensive patients, and is more likely in younger and male subjects, with better
BP control during follow-up and more favorable CV risk profile. In particularly,
obesity and more severe LVH at baseline reduce the chance of hypertensive LVH
regression independent of BP control.

NEW ERA IN MYOCARDIAL PERFUSION IMAGING
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Myocardial perfusion imaging predicts mortality in patients evaluated
for kidney transplantation

S. Helve', M. Laine?, I. Helantera®, J. Sinisalo?, O. Lammintausta?,

J. Lehtonen?, H. Hanninen?, P. Finne®, T. Nieminen'. " University of Helsinki,
Cardiology, Helsinki, Finland; ?Helsinki University Central Hospital, Cardiology,
Helsinki, Finland; ®Helsinki University Central Hospital, Nefrology, Helsinki,
Finland

Background: Value of myocardial perfusion imaging (MPI) in patients with severe
renal disease is controversial.

Purpose: To assess the prognostics of MPI in a large evaluation population for
kidney transplantation.

Methods: The local MPI data was collected in 2004-2013 and linked with the
national kidney registry. All the 564 patients evaluated for transplantation were
also MPI scanned. Cox regression as well as integrated discrimination and net
reclassification improvement were used.

Results: During the median follow-up of 43.5 months (IQR 21.7-68.5 months),
122 patients (21.6%) died, 54 of cardiovascular (CV) causes (9.6%). In com-
parison to those without myocardial ischemia, MPI with mild ischemia (5-10%)
had an adjusted Cox hazard ratio (HR) 2.27 (95% CI 1.35-3.68, p=0.002) for all-
cause mortality, while substantial ischemia (>10%) demonstrated HR 2.44 (95%
Cl 1.54-3.87, p<0.001). MPI offered incremental prognostic impact with both re-
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classification methods. Mildly abnormal MPI was linked with a higher risk for CV
death, HR 3.24 (IQR 1.59-6.60, p=0.001), than substantial ischemia, HR 2.26
(IQR 1.10-4.62, p=0.026), when compared to those without ischemia. Revascu-
larization was performed clearly more often to patients with severe than mildly ab-
normal or normal MPI (35.8%, 1.2% and 1.3%, respectively, p<0.001). Patients
with no or mild ischemia received a kidney transplant more often than patients
with severe ischemia (49.7%, 41.2% and 27.2%, respectively, p=0.001).
Conclusion: Myocardial ischemia in MPl is clearly linked with high mortality in pa-
tients screened for kidney transplantation. Interestingly, patients with substantial
ischemia had lower risk for CV death than patients with mild ischemia, probably
because of essentially more frequent revascularizations.
Acknowledgement/Funding: Helsinki University Central Hospital competitive
research fund
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Incremental Prognostic Value of Noninvasive Coronary Flow Reserve

M. Al-Mallah, A. Ahmed, A. Aljizeeri, |. Suleiman. National Guard Hospital, King
Abdulaziz Cardiac Center (KACC), Riyadh, Saudi Arabia

Background: Impaired coronary flow reserve is considered an early manifesta-
tion of coronary artery disease, even in vessels free of angiographic stenosis.
The aim of this analysis is to determine whether noninvasive CFR in patients with
suspected or known coronary artery disease adds incremental prognostic signifi-
cance over clinical variables.

Methods: We included 2,645 consecutive patients with known or suspected
coronary artery disease (mean age 6111 years, 42% females) who underwent
rubidium-82 rest/stress positron emission tomography for clinical indications. The
scans were interpreted for the presence of perfusion defects. Rest and stress
myocardial blood flows were calculated with factor analysis and a 2-compartment
kinetic model and were used to compute coronary flow reserve (CFR). Patients
were followed up for a median duration of 1.4 years (interquartile range, 0.5-1.8
years) for the incidence of cardiac death or myocardial infarction. (CD/MI)
Results: A total of 34% patients had evidence of perfusion defects while 42% had
CFR <2. The overall rate of CD/MI was 4.7%. In univariate analysis, the lowest
tertile of coronary flow reserve (<1.8) was associated with a 3.7-fold increase in
the risk of CD/MI (95% confidence interval, 2.2-6.6 P<0.0001) compared with
the highest tertile. This remained significant after adjusting for clinical variables,
perfusion defect and resting ejection fraction (Hazard ratio 2.0, 95% confidence
interval, 1.18-3.45; P=0.10)

Conclusion: Noninvasively measured CFR with positron emission tomography is
an independent predictor of cardiac death or myocardial infarction in patients with
known or suspected coronary artery disease.
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Comparison of coronary flow reserve detected by positron emission
tomography (PET) in patients with hypertrophic cardiomyopathy and
hypertrophic cardiomyopathy with hypertension

F. Yalcin, H. Yalcin, I. Pozios, R. Abraham, T.P. Abraham. Johns Hopkins
University, Baltimore, United States of America

Background: Hypertrophic cardiomyopathy (HCM) is a common genetic car-
diomyopathy and microvascular dysfunction is the major factor for clinical dete-
rioration and cardiovascular disease—related death in HCM. Hypertension (HTN)
may also lead to microvascular dysfunction which can be detectable by inade-
quately increased myocardial flow during pharmacologic stress infusion in PET.
Methods: We studied 38 patients with HCM (mean age 51+12,6 years) and 38
patients with HCM with HTN (mean age 53+15,4 years). Hypertension was de-
fined by blood pressure value was >140/90 mmHg or those who were on an-
tihypertensive medication. All patients underwent rest and stress 13N-ammonia
studies following administration of dipyridamole or regadenoson. All data was ob-
tained using the same PET/CT scanner in list mode, with CT attenuation maps.
List-mode data was resampled to create static, electrocardiographically-gated
and 36-frame-dynamic images. Coronary flow reserve (CFR) was determined as
the ratio of the peak myocardial blood flow to rest myocardial blood flow.
Results: The patients were comparable, there was no differences in systolic func-
tion of the patients; ejection fraction (58,5+6,7 in HCM vs 57,1+7,3 in HCM with
HTN) in both groups. End-diastolic and end-systolic total LV volumes were similar
in the 2 groups in echocardiographic analyses. Patients in both groups had sim-
ilar septal wall thickness (1,9+0,47 in HCM vs 1,99+0,39 cm in HCM with HTN).
Patients with HCM with HTN had decreased CFR (2,3+0,62), whereas CFR in
patients with HCM was 2,8+0,98 (p<0.01).

Conclusion: In patients with both HCM and HTN, decreased CFR was detected
compared to that in HCM patients using PET.
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Wave intensity analysis reflects microcirculatory capillary density:
a combined histological and intracoronary physiology study

C.J. Broyd', M. Echavarria-Pinto’, A. Quiros’, J. Sergovia?, N. Gonzalo,

P. Garcia-Pavia?, A. Fernandez-Ortiz', C. Macaya', J.E. Davies®, J. Escaned".
! Hospital Clinic San Carlos, Madrid, Spain; ?University Hospital Puerta de
Hierro Majadahonda, Madrid, Spain; °Imperial College London, London, United
Kingdom

Background: Assessment of coronary microcirculation is hampered by the avail-
ability of adequate techniques. Wave intensity analysis (WIA) is a novel method
to analyse intracoronary pressure and flow with the potential to outline specific
causes of microcirculatory dysfunction. Theoretically, the magnitude of the back-
ward decompression wave in WIA is assumed conceptually to be related to the
increase in diastolic capacitance of the capillary bed, but this has never been
directly verified.

Purpose: We investigated this concept in vivo using histological samples in a
population of cardiac transplant patients with variable degree of capillary rarefac-
tion resulting from allograph vasculopathy.

Methods: 15 cardiac transplant patients with unobstructed epicardial vessels un-
derwent combined pressure (from catheter tip) and flow (from a mid-LAD Doppler
guidewire) during rest and hyperaemia. Offline wave intensity analysis was per-
formed using bespoke Matlab software. Ventricular biopsies were simultaneously
obtained using a 7F biopsy forceps. Capillaries were identified with specific anti-
bodies against endothelium. Quantitative morphometric analysis of the histologi-
cal sections was performed in dedicated workstation and the density of capillaries
(capillaries per 1 mm?) was assessed.

Results: Mean age was 49 (11 male) with the majority of transplantations hav-
ing been undertaken for dilated cardiomyopathy (60%). Capillary density was
623+278 capillaries/mm? (range 259-1005). Resting mean coronary velocity was
17.0+8.3 and rose to 38.4+16.6 cm/s with adenosine (CFR 2.28+0.6). Mean sys-
tolic pressure was 127 and diastolic pressure 83mmHg. Resting microvascular
resistance was 7.6+6.0 mmHg/cm/s and hyperaemic microvascular resistance
3.4+3.3 mmHg/cm/s. Coronary flow reserve was not correlated with capillary den-
sity (r=0.41, p=0.1). A good correlation was demonstrated between capillary den-
sity and both cumulative (r=—0.65, p<0.01) and peak (r=—0.53, p=0.04) backward
decompression wave. Of the other waves a second correlation was noted was
with the peak (r=-0.76, p<0.01) and cumulative (r=—0.72, p<0.01) late backward
compression wave (of systolic microcirculatory compression). No other correla-
tions were noted with the wave intensity profile.

Conclusions: This study supports coronary wave intensity analysis as a potential
tool in the diagnosis of myocardial capillary rarefaction in cardiac diseases asso-
ciated with microcirculatory remodeling. It also provides clinical evidence support-
ing the theoretical explanation of the documented coronary waves of WIA.
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Performance of two novel invasive indices of coronary microvascular
resistance using invasive and non-invasive reference standards:
superiority of Doppler derived hyperaemic microvascular resistance

R.P.C. Williams', K. De Silva', M. Lumley', K.N. Asrress', B. Clapp',

M. Marber?, A. Chiribiri', S. Plein®, S. Redwood’, D. Perera'.  Biomedical
Research Unit of Guy’s and St Thomas, London, United Kingdom; ?King’s
College London, London, United Kingdom; 3University of Leeds, Leeds, United
Kingdom

Purpose: Coronary microvascular resistance (CMVR) is increasingly measured
after myocardial infarction, both as a prognostic marker and to compare treat-
ments. There is currently no gold-standard invasive measurement of CMVR.
We compared two novel invasive measurements of CMVR measured in the car-
diac catheter laboratory: a Doppler-derived hyperaemic microvascular resistance
(hMR) and a thermodilution-derived index of microvascular resistance (IMR),
against myocardial perfusion reserve index (MPRI) using high-resolution cardiac
magnetic resonance imaging (CMR).

Methods: 37-patients (61+10 yrs) were recruited, 63% following an ACS. Simul-
taneous intracoronary pressure, Doppler flow velocity and cold-bolus transit time
were measured in 45 coronary arteries, using a Volcano Combowire and St Jude
Pressure Wire, at rest and during intravenous adenosine hyperemia. Measure-
ments were taken post PCI in patients with significant coronary artery stenoses
(stable angina and ACS patients). When clinically feasible, a second set of mea-
surements was taken in a normal reference vessel. We calculated, using standard
definitions: mean coronary flow reserve (CFR) from thermodilution and Doppler,
hMR and IMR. 3-tesla CMR perfusion scans were performed, as close as possible
to invasive measurements, and MPRI calculated in the corresponding segments
as previously described. In ACS patients, regional wall motion in corresponding
segments and overall left ventricular ejection fraction (from cine CMR images),
and infarct size (from contrast enhanced CMR images) were also calculated.
Results: hMR correlated with IMR (r=0.67, p<0.001). In ACS patients, both were
univariate predictors of LVEF, infarct size and regional wall motion. However hMR
was the only independent predictor of regional wall motion. Moreover, hMR had
superior diagnostic accuracy over IMR to predict mean CFR (area under curve

0.79 versus 0.59, p<0.01) and separately to predict MPRI (area under curve 0.97
versus 0.84, p=0.09), using Delong receiver operating characteristic comparison
analysis.

Conclusions: Accurate assessment of CMVR on the cardiac catheter labora-
tory table is feasible, safe and rapid. This study, for the first time, simultaneously
assessed the diagnostic accuracy of two such measures of CMVR. We demon-
strated Doppler-derived hMR had superior diagnostic accuracy over IMR at pre-
dicting established invasive and non-invasive reference standards of CMVR; in
CFR and MPRI respectively.
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Accounting for right atrial pressure in the calculation of fractional flow
reserve (FFR) significantly increases the number of physiologically
significant stenoses suitable for PCI

C.M. Cook', R. Petraco’, S. Nijier!, J. Tarkin', R.A. Al-Lammee", C. Di Mario?,
J. Escaned?®, S. Sen', J. Davies'. "Imperial College London, NHLI, International
Centre for Circulatory Health, London, United Kingdom; 2Royal Brompton
Hospital, Cardiology, London, United Kingdom; °Hospital Clinic San Carlos,
Cardiology, Madrid, Spain

Background: Right atrial pressure (RAP) was included in the original validated
FFR equations, but is now omitted from clinical use with a presumed negligible
consequence.

Purpose: In this real world cohort, we investigate the effects omission of right
atrial pressure has on the revascularisation decisions made in everyday clinical
practice.

Methods: 304 coronary stenoses underwent coronary angiography with FFR
measurement. FFR was calculated using the simplified equation of distal coro-
nary pressure/proximal aortic pressure (Pd/Pa), and also accounting for right
atrial pressure (Pd—RAP/Pa-RAP) across a range of right atrial pressure values
between 0-15 mmHg and the clinical implications assessed.

Results: Mean FFR (Pd/Pa) of the cohort was 0.83 (+0.09). The inclusion of
RAP significantly decreased the FFR value. Mean FFR of the cohort decreased
to 0.82 (+0.10), 0.81 (x0.11) and 0.79 (+0.11) at RAPs of 5mmHg, 10mmHg
and 15mmHg respectively. The decrease reached statistical significance at RAP
7mmHg (p<0.04), this is within the published normal RAP range (<8mmHg). De-
crease in FFR increased the proportion of stenoses meeting revascularisation cri-
teria (FFR<0.80). Due to the clustering of data around FFR 0.80, small changes
in FFR value led to big changes in classification. The additional stenoses fulfill-
ing reclassification criteria were 4% (11/304), 9% (27/304) and 17% (51/304) at
RAPs of 5mmHg, 10mmHg and 15mmHg respectively. These represented po-
tentially missed cases for appropriate revascularisation. In this cohort, FFR 0.83
was the highest non-significant FFR where reclassification still occurred at normal
RAP (<8mmHg). In patients with elevated RAP (15mmHg), this figure was FFR
0.85. These FFR values are well above the FFR<0.80 cut off for revascularisation.
Lastly, when RAP was included, systolic aortic blood pressure (Pa) became an
important determinant of the FFR value. RAP always lowered the FFR of a steno-
sis more in patients with low systolic blood pressure. Therefore, the inclusion of
RAP is non-linear, and its effects on FFR calculation are critically dependent on
the systolic blood pressure.

Conclusions: FFR in its current form (Pd/Pa) systematically underestimates true
stenosis severity, oversimplifies the relationship with systolic blood pressure and
FFR and potentially denies patients the opportunity for appropriate revasculariza-
tion. Using a RAP of 0mmHg should be abandoned in favor of routine measure-
ment of RAP. Where not feasible, a pragmatic consideration would be to use a
physiological RAP (8 mmHg) in the automated console calculation of FFR.
Acknowledgement/Funding: National Institute of Health Research
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Clinical profile and predictors of arrhythmia-related symptoms in
scandinavian arrhythmogenic right ventricular cardiomyopathy
patients

P.G. Platonov', K.H. Haugaa?, A. Svensson®, H.K. Jensen?, T. Gilljam?,

H. Bundgaard®, O. Eschen’, J.H. Hansen®, T. Edvardsen?, J.H. Svendsen®.
"Lund University, Lund, Sweden; ?Oslo University Hospital, Rikshospitalet and
University of Oslo, Oslo, Norway; 3Linkoping University Hospital, Linkoping,
Sweden; * Aarhus University Hospital, Aarhus, Denmark; °Sahlgrenska Academy,
Gothenburg, Sweden; ¢ Rigshospitalet - Copenhagen University Hospital,
Copenhagen, Denmark; ”Aalborg University Hospital, Aalborg, Denmark;
8Gentofte University Hospital, Gentofte, Denmark

Purpose: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is a genet-
ically heterogeneous disease with largely unpredictable course. Prediction of
prognosis and risk stratification in regard to sudden cardiac death (SCD) in pa-
tients with ARVC remains a challenging task. We aimed to assess clinical pre-
dictors of arrhythmia-related symptoms in ARVC patients enrolled in the Nordic
ARVC registry.

Methods: Patients with definite ARVC by 2010 Task Force (TF2010) criteria re-
cruited at 8 sites in Denmark, Norway and Sweden were included in the cross-
sectional analysis. Patients were defined as symptomatic based on the occur-
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rence of syncope, documented ventricular tachycardia (VT/VF), appropriate im-
plantable cardioverter-defibrillator (ICD) therapy or aborted cardiac arrest (ACA).
Demographical data and clinical characteristics, reflected in the TF2010 ARVC
diagnostic criteria, as well as gender, genotyping results and extended repolariza-
tion abnormality defined as T-wave inversion in inferior limb leads were assessed
for prediction of symptoms using multivariable logistic regression analysis. Pa-
tients were followed-up for a median of 8 (IQR 4—-12) years.

Results: The study population included 243 subjects from 181 families (age
48+17 years, 64% men). Genetic cascade screening was initiated in 130, and
revealed disease-causing variant in 61% of probands and PKP2 was the most
commonly affected gene (66%) followed by DSG2 (23%). No arrhythmia-related
symptoms were observed in 66 patients while 22 survived cardiac arrest, 35 had
syncope and 120 had documented VT/VF. Median age at first symptom was 38
(IQR 27-49) years. ICD was implanted in 170 patients, of whom 106 had appro-
priate ICD therapies for VT/VF. ACA was the first symptom in 11% of symptomatic
patients. In the multivariate analysis, arrhythmia-related symptoms were associ-
ated with male gender (OR 3.6, 95% CI 1.56-8.24, p=0.003), the presence of
disease-causing PKP2 variant (OR 2.46 95% CI 1.07-5.64, p=0.034), the pres-
ence of epsilon-wave (OR 8.26 95% Cl 1.76-38.70, p=0.007) and T-wave inver-
sion in lead aVF (OR 6.20 95% CI 2.07—18.49, p=0.001).

Conclusions: In the Scandinavian cohort of patients with ARVC, male gender,
presence of PKP2 mutations and advanced depolarisation and repolarization ab-
normalities independently predicted arrhythmia-related symptoms. T-wave inver-
sions in inferior limb leads are not covered by current risk stratification schemes
in ARVC and should be considered as an additional arrhythmia marker.
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Heterogeneous myocardial contraction is related to cardiac fibrosis
and predict ventricular arrhythmias in patients with hypertrophic
cardiomyopathy

T.F. Haland', V.M. Almaas’, N.E. Hasselberg', J. Saberniak’, I.S. Leren’,

S. Aakhus', E. Hopp?, T. Edvardsen', K.H. Haugaa'. ' Oslo University Hospital,
Rikshospitalet, Dept of Cardiology and Center for Cardiological Innovation,
Oslo, Norway; ?Oslo University Hospital, Rikshospitalet, Dept of Radiology and
Nuclear Medicine and Center for Cardiological Innovation, Oslo, Norway

Background: Hypertrophic cardiomyopathy (HCM) patients are at risk of ventric-
ular arrhythmias (VAs). Late gadolinium enhancement (LGE) by cardiac magnetic
resonance (CMR) is a marker of fibrosis and is related to VAs.

Purpose: We aimed to explore if left ventricular (LV) systolic function by strain
echocardiography is related to VAs and to the extent of LGE.

Methods: We included 150 HCM patients (54+14 years, 39% female) and 50 age
and sex matched healthy individuals. VAs were defined as suspected arrhythmic
syncope, ventricular tachycardia or aborted cardiac arrest. Global longitudinal
strain (GLS) was assessed by speckle tracking echocardiography. Mechanical
dispersion (MD), reflecting heterogeneous contraction, was calculated as stan-
dard deviation of time from Q on ECG to peak strain in 16 LV segments. In 85
(57%) patients, any LGE by CMR was defined as signal intensity 5 SD > normal
myocardium, and percentage LGE (%LGE) was determined.

Results: HCM patients had similar ejection fraction (61£5% vs.61+8%, p=0.77),
but worse GLS (-15.7+3.6% vs. -21.1+£1.9%, p<0.001) and more pronounced
MD (64+22 ms vs. 3613 ms, p<0.001) than healthy (Figure). Patients with
VAs (n=54) had worse GLS (-14.7+3.5% vs. —-16.4£3.5%, p<0.01) more pro-
nounced MD (73+26 ms vs. 59+16 ms, p<0.001), and higher %LGE (4.3+6.9%
vs. 0.5+1.0%, p<0.001) than patients without VAs (n=96). MD was correlated to
%LGE (R=0.52, p<0.001), and was the only parameter that predicted VAs inde-
pendently of maximal wall thickness, GLS and the presence of LGE (Figure).
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Conclusion: HCM patients had reduced LV function by GLS, despite normal
function by ejection fraction. MD was a strong and the only independent predictor
of VAs and was related to fibrosis and may help risk stratification of VAs in HCM.
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A validation study of the 2014 ESC sudden cardiac death risk
prediction model in a population with hypertrophic cardiomyopathy

A. Fernandez, A. Quiroga, M. Mysuta, J.H. Casabe, M. Biagetti, E. Guevara,
L. Favaloro, J.P. Ochoa, A. Fava, N. Galizio. Favaloro Foundation University
Hospital, Buenos Aires, Argentina

Aims: Sudden cardiac death (SCD) is a common cause of death in hypertrophic
cardiomyopathy (HCM). The objective of this study was to validate the power of
the 2014 European Society of Cardiology (ESC) SCD risk prediction model in
HCM (HCM risk-SCD), to identify low risk (LR) from intermediate risk (IR) and
high risk (HR) patients who might be eligible for an implantable cardioverter de-
fibrillator (ICD) for primary prevention of SCD in a population of South America.
Methods: This retrospective observational study included 502 consecutive HCM
patients from one referral center in South America followed between 1993 and
2014 (we excluded patients treated with myectomy, alcohol septal ablation or
heart transplant, <16 years old, metabolic diseases and syndromes, HCM treated
with an ICD for secondary prevention, and patients lost to follow up). The pri-
mary endpoint was SCD or appropriate ICD shock (considered as equivalent
to SCD). For the quantitative estimation of individual risk of SCD at 5 years,
we used the HCM risk-SCD formula: Probability SCD at 5 years = [1-0.998exp
(Prognostic index)] x 100, where Prognostic index = [0.15939858 x maximal wall
thickness]-[0.00294271 x maximal wall thickness?]+[0.0259082 x left atrial diam-
eter]+[0.00446131 x maximal (rest/Valsalva) left ventricular outflow tract gradi-
ent]+[0.4583082 x family history SCD]+[0.82639195 x non-sustained ventricular
tachycardia]+[0.71650361 x unexplained syncope]-[0.01799934 x age at clinical
evaluation]. In our data base we also included the abnormal blood pressure re-
sponse to exercise (ABPRE) as a risk marker. We analyzed the three categories
of 5-year risk proposed by the 2014 ESC Guidelines on diagnosis and manage-
ment of HCM (LR <4%; IR >4-<6% and HR >6%).

Results: 387 (77%) patients had LR; 39 (8%) IR, and 76 (15%) HR. During a
mean follow-up period of 3.6 years, 14 patients (3%) died suddenly or had an
appropriate ICD shock [in a LR category: 0%; IR: 2 of 39 (5%) and HR: 12 of 76
(16%)]. The Chi square analysis of contingency tables shows that the SCD was
not independent from the HCM risk-SCD with p<0.00001. It should be underlined
that two IR patients who received appropriate ICD shocks were young and had
ABPRE.

Conclusions: The SCD risk prediction model in HCM proposed by the 2014 ESC
Guidelines was validated in our population. It represents an evident improvement
compared with the previous approach. However, the incorporation of additional
predicting variables associated with SCD in published multivariable analysis such
as ABPRE in young patients will probably improve the predictive value of the
model.
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PER977 (ciraparantag) reverses edoxaban anticoagulation at steady
state and has no effect on re-anticoagulation at the next scheduled
dose

B. Laulicht!, S. Bakhru', S. Steiner’, K. Brown?, M. Grosso?, H. Lanz?,
M. Mercuri?, J. Costin'. " Perosphere, Inc., Danbury, United States of America;
2Daiichi Sankyo, Edison, United States of America

Background: There is no approved reversal agent for non-vitamin K antagonist
oral anticoagulants (NOACs), including edoxaban. Of the three reversal agents
in clinical development, based on non-clinical data, PER977 is the only one that
is a small molecule, and has the potential to reverse all approved NOACs and
heparins with a single injection. To date, anticoagulation reversal with PER977
has been confirmed in edoxaban and enoxaparin clinical studies.

Methods: An ongoing Phase Il single-blind, placebo-controlled clinical trial in
healthy volunteers (n=50 completed) is evaluating escalating doses of PER977
in subjects administered 60 mg edoxaban daily to steady state. Reversal of anti-
coagulation measured by whole blood clotting time (WBCT) at 3 hours post dose
was tested with single doses of 25, 50, 100, 300 and 600 mg of PER977 followed
by re-anticoagulation with edoxaban at the next scheduled dose and a second
reversal at the same PER977 dose to insure that re-anticoagulation was not com-
promised.

Results: Edoxaban increased mean WBCT by 30+2.2%. PER977 completely and
statistically significantly reversed the increase in WBCT to pre-edoxaban levels
within 60 minutes following administration of 100 mg PER977 (p<0.01) on Day 3
(Figure). Mean WBCT following re-anticoagulation with edoxaban was similar to
that observed after the first anticoagulation and the impact of the second reversal
with 100 mg PER977 on Day 4 was similar to Day 3. Reversal of anticoagulation
was observed within 30 minutes at 300 mg PER977 (p<0.05) on Day 3. Electron
micrographs of the clots showed restoration of normal fibrin structure indicating
return to normal clotting following PER977after the anticoagulated state achieved
with edoxaban. Prothrombin time remained elevated and does not appear to be
a sensitive measure of reversal of anticoagulation by PER977. Adverse events,
temperature sensations at the site of injection and flushing were mild and tran-
sient.

Conclusion: PER977, beginning at doses of 100 mg, completely reversed an-
ticoagulation of steady state doses of edoxaban as demonstrated by decreased
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mean WBCT to pre-edoxaban levels and return of clot formation to normal from
its anticoagulated state. As noted in previous trials, a single injection of PER977
sustains reversal of edoxaban as measured by WBCT without the need for pro-
longed infusion and with no post-injection pro-coagulation signals.

4972 | BEDSIDE

Treatment pattern of dual antiplatelet therapy in 104,012 patients with
acute coronary syndrome: a Swedish nationwide population-based
cohort study

O. Angeras', P. Hasvold?, M. Thuresson®, A. Deleskog?, O.0. Braun*.

' Sahigrenska University Hospital, Department of Cardiology, Gothenburg,
Sweden; ?AstraZeneca, Nordic-Baltic, Sédertélje, Sweden; °Statisticon,
Uppsala, Sweden; *Skane University Hospital, Department of Cardiology, Lund
University, Lund, Sweden

Introduction: Dual antiplatelet therapy (DAPT) with aspirin and clopidogrel has
previously become a cornerstone in treatment of acute coronary syndrome (ACS).
With the introduction of prasugrel and ticagrelor, new DAPT regimens are avail-
able. ESC guidelines recommend 12 months’ DAPT after an ACS.

Purpose: To investigate DAPT patterns, changes in type and duration of DAPT,
and patient characteristics associated with the various treatments in a nationwide
population of all patients with ACS in Sweden over 5 years.

Methods: This observational, cohort study linked morbidity, mortality and medi-
cation data from national registries from all 104,012 patients alive after discharge
from hospital with ACS during 2009-2013. Patients were categorized into two
groups whether or not coronary angiography was performed.

Results: In patients investigated with angiography, treatment switch from
DAPT/clopidogrel to DAPT/ticagrelor was observed in beginning of 2011.
DAPT/clopidogrel remained the preferred DAPT treatment in patients not inves-
tigated with angiography. DAPT duration increased from 225 to 298 days in pa-
tients investigated with angiography, and from 155 to 208 days in patients not
investigated with angiography. 10% of patients initiated on prasugrel or ticagrelor
switched to clopidogrel within 1 year. Angiography increased 10%, PCl 11%, and
patients prescribed DAPT 8% in 2013 vs 2009.
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Conclusions: During the study period more patients underwent angiography and
PCI. There was an increase in the proportion of ACS patients receiving DAPT, as
well as longer duration of DAPT in line with ESC guidelines. Among DAPT treated
patients, ticagrelor has emerged as the preferred P2Y12 antagonist in patients
undergoing angiography, whereas clopidogrel tended to be prescribed to patients
treated non-invasively

Acknowledgement/Funding: This work was supported by Astra Zeneca
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A new strategy to reverse the platelet inhibitory effect of ticagrelor

L. Schoener, B. Richter, C. Pfluecke, M. Christoph, S. Quick, D. Poitz,

R.H. Strasser, K. Ibrahim. Technische Universitédt Dresden, Department of
Medicine and Cardiology, Heart Center Dresden, University Hospital Dresden,
Dresden, Germany

Background: Platelets play a pivotal role in the pathogenesis of acute coronary

syndromes (ACS). In contrast to Clopidogrel (Cl) and Prasugrel (Pr), Ticagrelor
(Ti) has a different binding site from ADP with reversible blockage of the P2Y12-
receptor. Like all the P2Y12-receptor antagonists Ti is bound to plasma proteins
to a high extent.

In case of acute bleedings or emergent surgical procedures, the platelet inhibitory
effect should be reversed rapidly. There are a few cases that report bleeding com-
plications with the impossibility to reverse the effects of Ti.

In 2014 we presented the data of our ex vivo study, in which we could show
a marked difference between the possibility to reverse the effect of Ti after ad-
ministration of platelet-rich-plasma (PRP) or pooled-platelets (PP). Surprisingly
there was a significant lower response to PP compared to PRP measured by the
PRI-VASP. Aim of the continued work was to evaluate the mechanism of poor re-
sponse of Ti to PP as well as to discover a new strategy to reverse successfully
the platelet inhibitory effect of Ti ex vivo.

Methods: We collected blood samples from patients with ACS after intake of
Ti. On one hand, the inhibition of the P2Y12-receptor was determined by mea-
suring the Platelet Reactivity Index (PRI-VASP) ex vivo after addition of PRP-
centrifugated platelets resuspended in PP-buffer solution. On the other hand we
administrated pooled platelet concentrates (PP) in addition with human serum
and human serum alone to take the high plasma protein binding into account.
Results: After addition of PP to Ti inhibited blood samples there was no signif-
icant increase in PRI-VASP values (Ti 11,7% +10,9%->18,2%+9,6%,p=0,523).
There was also no difference after addition of in buffer solution resuspended
platelets received from centrifugated PRP (11,7+10,9%->12,8+9,4%,p=0,792).
In contrast a significant increase in PRI-VASP index was observed after addition
of PRP alone (14,8%+12,6%->36,7%*13,1%,p<0,001) or PP with human serum
(11,7%+10,9%->61,3%+10,9%,p<0,006). These increase of the PRI-VASP
was also obvious after administration of human serum alone (11,7%10,9%-
>54,1%+2,7%,p<0,001).

Conclusion: The present study demonstrated a pioneer potential solution to re-
verse the platelet inhibitory effects of Ti ex vivo. We could show that administra-
tion of platelet rich plasma, pooled platelets with human serum and human serum
alone are able to reverse the effects of ticagrelor ex vivo. This approach is unique
and might be a possible solution to solve the problem of reversing the effects of
ticagrelor in acute bleedings or urgent surgical procedures.
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Balancing the risk of ischaemic and bleeding events in ACS
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S. Husted’, R.F. Storey®, L. Wallentin®, P.G. Steg® on behalf of The PLATO trial
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and Development, Méindal, Sweden; 7 Holstebro Hospital, Holstebro, Denmark;
8University of Sheffield, Sheffield, United Kingdom; °Hospital Bichat-Claude
Bernard, Paris, France

Background: Evaluation of antithrombotic treatments for acute coronary syn-
dromes (ACS) requires balancing ischaemic and bleeding risks to assess the
net benefit. However, the impact on mortality of ischaemic events and bleeding
complications may differ.

Purpose: Compare the impact and relative importance of different types of bleed-
ing and ischaemic events on mortality.

Methods: Predicted probabilities of ischaemic (Ml or stroke) and bleeding events
at 1 yr following randomisation were estimated for all pts included in the PLATO
trial using Cox proportional hazards regression. Time-dependent Cox models as-
sessed the association of time-dependent bleeding and ischaemic events with
subsequent mortality, adjusted for baseline characteristics.

Results: Only GUSTO severe bleeding had a similar impact on mortality com-
pared to ischaemic events (Table 1).

Table 1Adjusted results — mortality endpoint

<30 days p-value >30 days p-value
HR (95% Cl) (vs MI/Stroke) (95% Cl) (vs MI/Stroke)
MI or Stroke 14.22 (11.54-17.53) 2.33 (1.66-3.26)
PLATO Major 5.59 (4.48-6.97) <0.001 1.25 (0.91-1.72) 0.014
TIMI Major 4.92 (3.81-6.36) <0.001 0.87 (0.57-1.35) <0.001
GUSTO Severe 11.73 (9.04-15.22) 0.201 2.29 (1.64-3.20) 0.485

MI, myocardial infarction.

Of 14,544 pts, 97.7% had a higher predicted ischaemic risk median (25th—75th)
6.3% (4.6%—9.2%) than the estimated risk of GUSTO severe bleeding 2.9%
(2.0%—4.1%,) (Figure 1).
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Conclusions: When comparing ischaemic to bleeding events of similar mortality,
the higher predicted risk of ischaemic events emphasise the importance of potent
antithrombotic therapy in ACS.

Acknowledgement/Funding: Astra Zeneca
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Rivaroxaban and vitamin K antagonists are equally effective in
preventing recurrent venous thromboembolism - a Danish nationwide
study

C. Sindet-Pedersen', J.L. Pallisgaard’, G.H. Gislason', L.C. Arevalo?,

J.B. Olesen. "Gentofte Hospital - Copenhagen University Hospital, Cardiology,
Hellerup, Denmark; 2 University of Copenhagen, Pharmacy, Copenhagen,
Denmark

Background: In 2012, rivaroxaban was approved as an alternative to vitamin K
antagonists (VKAs) for the treatment of venous thromboembolism (VTE).
Purpose: To investigate the risk of recurrent VTE in patients treated with either
VKAs or rivaroxaban.

Methods: Through the Danish registries we identified all patients diagnosed with
VTE from 6th of February 2012 through 31st of December 2012, and treated with
either VKAs or rivaroxaban. Risk of recurrent VTE was estimated by cumulative
incidence curves and multivariate Cox proportional-hazards model adjusted for
sex, age, comorbidities and concomitant pharmacotherapy, both accounting for
death as competing risk.

Results: A total of 3517 patients were included. Of these, 3259 (92.7%) were
treated with VKAs (51.4% male; median age 67.8 years; IQR 54.0-78.2) and 258
(7.3%) were treated with rivaroxaban (50.8% male; median age 66.5 years; IQR
50.1-78.6). The two groups were similar with respect to comorbidities and con-
comitant pharmacotherapy. Recurrent VTE occurred in 248 (7.6%) of the patients
in the VKA group and in 19 (7.3%) of the patients in the rivaroxaban group. No
significant difference in the risk of recurrent VTE was found between the VKA
group and the rivaroxaban group, with cumulative incidences after 180 days of
8.3% (95% Cl: 0.07-0.09) and 10.9% (95% CI: 0.05-0.14) respectively (Figure
1), and an adjusted hazard ratio of 1.17 (95% ClI: 0.73-1.87, P=0.51) associated
with rivaroxaban treatment.
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Figure 1. Cumulative incidence

Conclusion: In patients with VTE, rivaroxaban was equally effective as VKAs in
preventing recurrent VTE.
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Clinical outcome of patients with venous thromboembolism under oral
anticoagulation in regular medical care versus a telemedicine-based
anticoagulation clinic
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4University Medical Center of Mainz, Center for Thrombosis and Hemostatsis,
Mainz, Germany; °University Medical Center of Mainz, Institute of Clinical
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Background: Venous thromboembolism (VTE) is a life-threatening disease. Oral
anticoagulation is an effective treatment to prevent thromboembolic recurrence.
Purpose: We aimed to compare the clinical outcome of VTE patients under
oral anticoagulation therapy (OACT) in regular medical care (RMC) and in a
telemedicine-based anticoagulation clinic (CC).

Methods: ThrombEVAL is a prospective, dual-armed, multi-center study to in-
vestigate oral anticoagulation treatment (NCT01809015). Data were assessed in

clinical visits, computer-assisted personal interviews, self-reported data and lab-
oratory measurements according to standard operating procedures with detailed
quality control. Information on study endpoints was validated and adjudicated by
a review committee. Study monitoring was carried out by an independent institu-
tion.

Results: The sample comprised 360 patients with history of VTE from RMC
and 254 patients from CC, predominantly treated with phenprocoumon (97.4%).
VTE patients in RMC were older (72.0 (IQR60.0/79.0) vs. 69.0 (IQR50.0/77.0),
P=0.0020) and showed a higher Charlson-Index (5.67+2.56 vs. 4.42+2.71,
P <0.0001) than those of CC. Median follow-up time in both cohorts were 12.0
(11.4/12.0) and 12.9 (6.3/19.4) months. The primary study endpoint, a compos-
ite of thromboembolic events, major and clinically-relevant non-major bleeding,
and death as net clinical benefit outcome, differed significantly between both co-
horts with 15.6 in RMC vs. 4.5 events per 100 patient-years (py) in CC (risk ratio
(RR): 3.5, 95% CI 1.8/7.3; p<0.001). Rate of thromboembolic events (RR 4.84
[1.33-26.46], p=0.012), major bleedings (RR 5.58 [1.19-52.40], P=0.024) under
OAC, hospitalisations (RR 2.08 [1.62-2.69], P<0.001) and mortality (RR 5.32
[2.21-15.47], P<0.001) were higher in RMC compared to the CC. In Cox re-
gression analysis adjusted for age, sex, traditional cardiovascular risk factors and
comorbidities, the net clinical benefit was substantially worse in RMC (HR 3.61
[1.42-9.14], P=0.0068). Mortality was still higher in RMC (HR 3.03 [1.22-7.52],
P=0.017) and hospitalizations were also more frequent in RMC (HR 1.76 [1.19—
2.58], P=0.0043).

Conclusions: The clinical outcome of VTE patients under treatment with VKA
was distinctly better in a telemedicine-based CC than in RMC. Future studies
should evaluate whether these findings can be translated into the treatment with
new oral anticoagulants.

Acknowledgement/Funding: grants of state initiative health economy of min-
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education and resear
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Prothrombin complex concentrate or Idarucizumab in combination
with fibrinogen plus tranexamic acid are equally effective in a
dabigatran anticoagulation experimental polytrauma model

M. Honickel, T. Braunschweig, R. Rossaint, O. Grottke. RWTH Aachen University,
Aachen, Germany

Aim: Trauma-induced bleeding and coagulopathy may be complicated by the di-
rect thrombin inhibitor dabigatan. To restore hemostasis and control bleeding a
multimodal approach using hemostatic agents is essential.

Methods: This study assessed the effect of prothrombin complex concentrate
(PCCQC) or the antibody fragment (Fab) idarucizumab in combination with tranex-
amic acid (TX) and fibrinogen (FG) in a porcine polytrauma model. After ethical
approval dabigatran etexilate (n=6/group) was administered orally and infused
prior to injury to achieve supratherapeutic plasma levels. A standardized poly-
trauma including bilateral femur fractures and a blunt liver injury was induced.
Subsequently, animals received either placebo (control); TX (20 mg/kg)+FG (80
mg/kg, TF); PCC+TX+FG (PCC: 50 U/kg, TFP) or idarucizumab+TX+FG (ldaru-
cizumab: 60 mg/kg, TFI) according to randomization. Coagulation was assessed
by coagulation parameters and diluted TT. Blood loss (BL) was measured over
240 min.

Results: Dabigatran levels were 506+153 ng/mL prior to injury and remained sig-
nificantly elevated in controls, TF and TFP animals over the 240 min. Dabigatran
was not measurable in TFl-substituted animals. The degree of injury was simi-
lar with a BL of 798456 mL prior to intervention. Control and TF animals had the
highest BL (3583+507 mL) and 100% mortality (mean survival time 101 min). TFP
(12344215 mL) or TFI (987+168 mL) resulted in a significant reduction in BL and
100% survival. TAT levels and thrombin generation were significantly elevated in
the TFP group.

Conclusion: This study shows that cessation of life-threatening bleeding neces-
sitates either substitution with a thrombin-generating drug or the neutralization of
the anticoagulant effects of dabigatran. This is supported by the lack of impact on
BL following monotherapy with FG plus TX. However, therapy with the Fab may be
favorable since there is no overcorrection of thrombin generation of coagulation.

Acknowledgement/Funding: Boehringer Ingelheim
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Management and clinical consequences of major bleeding in high-risk
patients following an acute coronary syndrome. Is aspirin the
problem? Insights from the APPRAISE-2 trial

E. Hagstrom', D. Wojdyla?, M.L. Neely?, S.R. Stevens?, R.A. Harrington®,
L. Wallentin', J.H. Alexander?, S.G. Goodman*, R.D. Lopes?. "Uppsala
University, UCR-Uppsala Clinical Research Center, Uppsala, Sweden; 2Duke
Clinical Research Institute, Duke University Medical Center, Durham, United
States of America; °Stanford University, Department of Medicine, Stanford,
United States of America; * Terrence Donnelly Heart Centre, St. Michael’s
Hospital, University of Toronto, Canadian Heart Research Centre, Toronto,
Canada

Background: High-risk patients with a recent acute coronary syndrome (ACS)
treated with antiplatelet and anticoagulant agents are at risk of bleeding. Recent
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data indicate that aspirin may be associated with a higher risk of bleeding than
other antithrombotics in select patient populations.

Purpose: The aim of this study is to explore antithrombotic therapy changes and
clinical events following major bleeding.

Methods: APPRAISE-2 was a multinational clinical trial that included 7392 high-
risk patients with a recent ACS randomized to apixaban (5 mg twice daily) or
placebo in addition to antiplatelet therapy, most commonly aspirin and a P2Y12in-
hibitor. Antithrombotic therapy changes and clinical events during a 30-day period
after an ISTH major/clinically relevant non-major (CRNM) bleed were reported
and analyzed in Cox proportional hazard models during a median follow-up of
241 days. The models were adjusted for baseline characteristics, comorbidities,
prior diseases, and antithrombotic therapy at baseline.

Results: Of the 214 (2.9%) patients who experienced an ISTH major/CRNM
bleed during follow-up, 42% continued, 35% interrupted, and 31% discontinued
randomized study drug (apixaban or placebo). Patients with bleeding had a higher
risk of subsequent myocardial infarction (MI) or ischemic stroke (HR 6.6, 95% CI
3.6-12.1, p-value <0.001) during a 30-day period following the bleeding event.
Patients with ISTH major/CRNM bleeding had a higher risk of subsequent mor-
tality, but the increase in risk differed across antithrombotic therapy status at ran-
domization (interaction p-value = 0.021). The risk of subsequent mortality in the
30-day period after a bleeding event was higher in patients receiving aspirin alone
(n=604; HR 70.6, 95% CI 9.5-527) or aspirin + apixaban (n=595; HR 64.7, 95%
Cl 26.9-156) compared with patients receiving a P2Y12 inhibitor alone (n=3334;
HR 16.6, 95% CI 7.7-35.5) or a P2Y12 inhibitor + apixaban (n=2833; HR 12.7,
95% Cl 6.2-26.4).

Conclusions: In this cohort of high-risk post-ACS patients, bleeding was as-
sociated with a higher rate of subsequent major ischemic events and mortal-
ity. Patients receiving aspirin, irrespective of concomitant anticoagulation, had a
markedly higher risk of subsequent bleeding events compared with treatments not
including aspirin. The data suggest that having a bleed post-ACS, regardless of
the cause, is associated with a higher risk of subsequent ischemic events, which
is at least in part likely related to aspirin treatment.
Acknowledgement/Funding: APPRAISE-2 was supported by Bristol-Myers
Squibb and Pfizer
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Clinical outcomes of atrial fibrillation patients receiving NSAIDs in the
RE-LY trial

M.D. Ezekowitz", S.J. Connolly?, M. Fraessdorf3, M. Brueckmann?, J. Kreuzer?,
J. Oldgren*, P. Reilly®, S. Yusuf?, L. Wallentin*. " Jefferson Medical College,

Philadelphia, United States of America; ?McMaster University, Hamilton, Canada;

3Boehringer Ingelheim GmbH & Co, Ingelheim am Rhein, Germany; 4 Uppsala
Clinical Research Center, Uppsala University, Uppsala, Sweden; °Boehringer
Ingleheim Pharmaceuticals Inc, Ridgefield, United States of America

Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are commonly
used as analgesics and antipyretics. A combination of NSAIDs and anticoagu-
lants may increase the risk of bleeding.

Methods: The aim of this analysis was to compare clinical outcomes in patients
who used NSAIDs at least once versus patients who had never used NSAIDs
in the RE-LY trial and to compare outcomes of dabigatran etexilate (DE) at both
doses (150 mg and 110 mg bid) vs. warfarin, using p-values for interaction for
treatment-by-subgroup effect using Cox regression models.

Results: Of the 18,113 patients in RE-LY, 2,279 (12.6%) used NSAIDs at least
once in the RE-LY trial in combination with either dabigatran or warfarin. Com-
pared to patients who had never taken NSAIDs, patients who had used NSAIDs
were more often females (39.0 vs. 36.1%; p=0.0074), more often had valvular
heart disease (24.3 vs. 21.4%; p=0.0024), but slightly less frequently suffered
from congestive heart failure (30.1 vs. 32.3%; p=0.037). Both patient groups were
comparable in age, CHADS2 scores, frequency of coronary artery disease, dia-
betes and hypertension.

Whereas the rate of death (p=0.2109), ICH (p=0.3631) and myocardial infarc-
tion (p=0.6674) was comparable in NSAID-users and non-users, the risk of major
bleeding (p<0.0001), specifically major Gl bleeding (p=0.0004), life-threatening
(p=0.0103) and any bleeding (p<0.0001), was higher in patients who used
NSAIDs. Patients who used NSAIDs were hospitalized more often compared to
patients who had never used NSAIDs (p<0.0001).

Irrespective of NSAID use, the relative benefits of DE compared to warfarin were
similar regarding clinical outcomes including stroke and systemic embolism (DE
150 mg: HR 0.56 [95% CI1 0.31, 1.01] with NSAID versus 0.67 [0.53, 0.84] without;
DE 110 mg: HR 1.03 [0.63, 1.69] with NSAID versus 0.87 [0.70, 1.08] without),
major bleed (DE 150 mg: HR 0.88 [95% CI 0.63, 1.22] with NSAID versus 0.96
[0.83, 1.11] without; DE 110 mg: HR 0.82 [0.59, 1.14] with NSAID versus 0.80
[0.68, 0.94] without), ischemic stroke, life-threatening or intracranial bleeds (all
p-values for interaction were not significant). Lowest absolute numbers of any
bleeds were found for DE 110 mg bid.

Conclusion: NSAID use in RE-LY was associated with a higher risk of bleeding
and a higher rate of hospitalisations. Patients in the RE-LY trial who received
NSAIDs derived similar relative benefits from DE compared to warfarin with lowest
rates of bleeding with DE 110 mg bid. The combination of NSAIDs with any oral
anticoagulant requires a careful benefit-risk assessment.
Acknowledgement/Funding: This study was funded by Boehringer Ingelheim

ANTITHROMBOTIC PROPHYLAXIS IN ATRIAL
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High burden of potentially avoidable stroke from discontinuation of
warfarin therapy in non-valvular atrial fibrillation

S.B. Freedman', C. Martinez?, C. Wallenhorst?, A. Katholing?. ' University of
Sydney and Anzac Institute, Concord Hospital, Dept of Pathology, Vascular
Biology and Cardiology, Sydney, Australia; ?Institute for Epidemiology, Statistics
and Informatics GmbH, Frankfurt, Germany

Background: Warfarin prevents stroke in non-valvular atrial fibrillation (AF) but
high early discontinuation rates place patients at risk of stroke.

Purpose: To determine the actual increase in stroke risk and risk duration after
stopping Vitamin K antagonist (VKA, principally warfarin) AF treatment.
Methods: The UK CPRD with linked Hospital Episode Statistics and medication
data was used to identify a cohort with VKA-naive incident AF aged 45 - 89 years
between 2001 and 2013. Within this cohort, patients with a new stroke were iden-
tified and up to 5 age- and gender matched AF controls without stroke randomly
selected. The risk of VKA discontinuation was estimated using a conditional lo-
gistic regression model and presented as odds ratios (ORs), with current VKA
treatment as the reference.

Results: Among 68,288 AF patients, 5,116 with subsequent stroke were matched
to 25,540 controls. The OR (95% Cl) for developing a stroke was 1.89 (1.53-2.34)
in the 180 days after VKA discontinuation compared to patients on continuous
VKA, 2.64 (1.84-3.78) 180-360 days after VKA discontinuation and 2.27 (1.81—
2.85) between 1-3 years. Modelled stroke risk (Fig), shows a steep risk increase
in the first 6 months, already apparent within 3 months, to a peak between 6-12
months, and a plateau between 2-3 years. In the first year after VKA cessation
this equates to an absolute increase in stroke incidence rate of 2.2/100 patient
years, and 2.7/100 patient years between 1-3 years. Restricting analysis to AF
patients with CHA2DS2VASc scores >2 did not change results.

T
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Conclusions: Stopping VKA in patients with AF more than doubles stroke risk.
The high absolute risk persists for at least 3 years. Reducing the stroke burden
from AF will require greater attention to issues surrounding anticoagulant discon-
tinuation.
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Precipitated non valvular atrial fibrillation (NVAF): can we apply the
CHA2DS2-VASc score in the determination of the risk of stroke and
death?

S. Lang’, L. Soulat-Dufour’, L. Boyer-Chatenet', S. Ederhy’, C. Van Der
Vynckt!, N. Benyounes?, C. El Asri', S. Adavane’, F. Boccara', A. Cohen'.
" AP-HP, Hépital Saint-Antoine, Service de cardiologie, 75012 Paris, France;
2Fondation Ophtalmologique A. de Rothschild, Paris, France

Purpose: Very few data are available on the risk of cardiovascular complica-
tions and also the pertinence of the validated risk scores in NVAF, including the
CHA2DS2VASc score, in precipitated non valvular atrial fibrillation (obNVAF). We
sought to investigate whether this score could also be useful to predict the risk of
stroke and death in patients with pNVAF.

Methods: Between 1998 and 2011, among 1,212 consecutive NVAF patients,
hospitalised for AF, 221 had a precipitating factor (sepsis, systemic disease, peri-
carditis, hyperthyroidism, pulmonary embolism, cancer or surgery). All patients
were followed-up at least 6 months and cardiovascular events recorded. The end-
point was defined as the first occurrence of stroke or death. The Cox analysis was
adjusted for year of inclusion, AF type and warfarin, antiplatelet and antiarrhyth-
mic treatments at discharge.

Results: Mean age was 71£13 in pNVAF and 67.7+14.9 years in NVAF
(p=0.0087). At baseline, in the pNVAF group CHA2DS2VASc score were =0 for 16
(7%) patients, = 1 for 27 (12%), >2 for 178 (81%). NVAF CHA2DS2VASc scores
were = 0 for 159 (13%), =1 for 182 (15%), =2 for 871 (72%). The difference was
statistically significant (p=0.016).

Cox regression at 1 year follow-up
Event  Crude HR (95% Cl); p

Adjusted HR (95% Cl); p

NVAF & CHA2DS2VASc <2;

n=341 5 ref ref
pNVAF & CHA2DS2VASCc <2;

n=43 4 6.63 (1.78-24.69); 0.005 5.27 (1.41-19.71); 0.014
NVAF & CHA2DS2VASc >2;

n=871 81 6.59 (2.67-16.27); <0.0001 5.46 (2.19-13.57); <0.0001

pNVAF & CHA2DS2VASc >2;
n=178 40 17.75(6.91-43.72); <0.0001 10.95 (4.29-27.95); <0.0001
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During the first year of follow-up, the patients with pNVAF experienced 44
(20%) and the patients with NVAF experienced 86 (7%) stroke or death. The
Kaplan-Meier curves (Log-rank p<0.0001) show that pNVAF patients with a
CHA2DS2VASc score >2 were at higher risk of stroke or death but not pNVAF
patients with a CHA2DS2VASc score <2. The adjusted Cox model showed that
pNVAF and a CHA2DS2VASc score >2 (adjusted HR, 10.95, 95% Cl 4.29-27.95,
p<0.0001) were predictors of risk of stroke or death.

Conclusion: These results suggest that a CHA2DS2VASc score >2 is associ-
ated with a higher risk of stroke and death, at short-term follow-up in precipitated
NVAF. The guidelines should be implemented to recommend the determination
of CHA2DS2VASc stratification in all types of NVAF, including patients with a pre-
cipitating factor.

P4983 | BEDSIDE
Ablation of atrial fibrillation with uninterrupted NOAC treatment is not
associated with severe peri- and postprocedural complications

C. Wunderlich, M. Christoph, T. Gaspar, J. Salmas, Y. Huo, M. Forkmann,
M. Pohl, J. Mayer, C. Piorkowski. Heart Center Dresden, University Hospital,
Dresden, Germany

Catheter ablation of atrial fibrillation (AF) is a widely adopted therapy in patients
with drug resistant AF. Pulmonary vein (PV) isolation is the cornerstone of that
procedure. Since periprocedural thromboembolic complications represent one of
the most worrisome complications of catheter ablation tailored periprocedural an-
ticoagulation is of central importance. Accumulating evidence suggests that ab-
lation performed without stopping vitamin K antagonists is associated with lower
periprocedural complications as compared to discontinuation of vitamin K anat-
gonists and bridging with fractionated heparin. Whether the same holds true for
uninterrupted treatment with the novel oral anticoagulants (NOAC) is a matter of
intense debate.

During the observational period (Jan 2013-Oct. 2014) a total of 549 consecutive
patients were scheduled for PVI because of drug refractory AF. All patients were
ablated with support of 3 D mapping systems (CARTO 3, CARTO UNIVU or NAVx
Ensite). The first group of these patients (n=233, mean age 67+8 years, 56.2%
male, mean CHA2DS2 VASc score 2.6) was continuously anticoagulated with vi-
tamin K antagonists (target INR 2-3). A second group of patients (n=316, mean
age 64+11 years, 55.7% male, mean CHA2DS2-VASc score 2.3) were treated
with uninterrupted NOAC therapy — i.e. no withholding of a single NOAC dose.
A follow-up of three month was achieved for all patients. Baseline characteristics
these two groups showed no relevant differences. Collectively, there were a to-
tal of three pericardial effusions requiring pericardiocentesis (VKA group: 1 PE,
DOAK group: 2 PE, P=ns). Importantly, the two PE in the DOAK groups did not re-
quire a specialized treatment (like fresh frozen plasma etc.) Additionally, a total of
2 access complications were observed (VKA group: 1 pseudoaneurysm, DOAK
group: 1 pseudoaneurysm, P=ns). Notably, no thromboembolic event occurred
during the intervention or during the follow-up.

Our observational study demonstrates that catheter ablation without NOAK dis-
continuation is not associated with an increased periprocedural bleeding or throm-
boembolic complication rate.
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Warfarin therapy is associated with lower risk of dementia in patients
with incident atrial fibrillation in a community based cohort

T. Hu, M. Madhavan, B.J. Gersh, V.L. Roger, J. Killian, S.A. Weston,
S.J. Asirvatham, A.M. Chamberlain. Mayo Clinic, Rochester, United States of
America

Background: Atrial fibrillation (AF) has been associated with dementia indepen-
dent of clinical stroke. This risk may be modulated by clinically silent cerebral
embolism, though influence of warfarin on risk of dementia in AF is not well un-
derstood.

Purpose: We hypothesized that warfarin may reduce incidence of dementia in
AF by reducing cerebral thromboembolism.

Methods and results: 1860 cases of incident AF were identified in Olmsted
County, MN between 2004-2010 [mean age 71 (£15) y, 54% males, median
CHA2DS2-VASc score 3 (IQR 2—4)]. Warfarin was prescribed to 834 (45%) pa-
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tients within the first 90 days after incident AF. Men and subjects with CHA2DS2-
VASc score >2 were more likely to be prescribed warfarin. CHA2DS2-VASc score
>2 was noted in 76% of patients not prescribed warfarin. Incident dementia iden-
tified using ICD codes occurred in 198 (11%) over mean follow-up of 4.3 y. Cox
proportional hazards regression was used to identify significant predictors of de-
mentia. After adjusting for age, patients prescribed warfarin were less likely to de-
velop dementia (Fig). After adjustment for age and sex, warfarin therapy was pro-
tective [HR 0.75 (95% Cl 0.57-0.99)]. In a fully adjusted model with pre-specified
potential dementia risk factors, age [1.09 (1.07-1.10) p<0.0001], warfarin ther-
apy at AF diagnosis [0.66 (0.47-0.91) p=0.01] and peripheral vascular disease
[2.04 (1.26-3.31)] predicted dementia. Similar findings were noted when warfarin
therapy was considered as a time dependent variable [HR 0.64 (0.45-0.91)].
Conclusion: Warfarin therapy is associated with 35% reduction in risk of de-
mentia in a community based cohort of incident AF. Warfarin was underutilized
however even in high risk patients. Further study is necessary to investigate the
role of warfarin in reducing dementia in AF patients.
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Prognosis in patients with atrial fibrillation and CHA2DS2-VASc score
=1 in a community based cohort study

L. Fauchier', C. Lecoq', N. Clementy', D. Angoulvant', D. Babuty', G.Y.H. Lip2.
"Tours Regional University Hospital, Hospital Trousseau, Tours, France;
2Birmingham City Hospital, Birmingham, United Kingdom

Objectives: Patients with atrial fibrillation (AF) and a CHA2DS2-VASc score =
1 may have an intermediate risk of stroke and are recommended to receive an-
tithrombotic therapy but several recent guidelines propose slightly different man-
agement in such setting. It remains unclear whether individual components that
constitute CHA2DS2-VASc score contribute equally to the ischemic stroke risk,
particularly in patients with CHA2DS2-VASc score of 1. In addition, most recent
trials with OAC did not include these patients at lower risk of stroke. Our objective
was to describe and compare the risk of ischemic stroke of the six individual com-
ponents constituting CHA2DS2-VASc and the impact of antithrombotic manage-
ment in a community based cohort of unselected AF patients with a CHA2DS2-
VASc score = 1.

Methods and results: All patients with AF seen in our institution between
2000 and 2010 were identified in a database. The adverse outcomes were in-
vestigated during follow-up. Among 8962 patients with AF, 1077 (12%) had a
CHA2DS2-VASc score = 1 in whom an oral anticoagulant was prescribed in 49%,
antiplatelet therapy alone in 21%, and no antithrombotic treatment in 26%. Dur-
ing a follow-up of 958+1146 days, 71 of these patients sustained events with 29
stroke/thromboembolism (yearly rate 1.0%) and 49 deaths (yearly rate 1.7%). The
lowest yearly rate of these combined events was seen in female patients (0.8%)
and was higher in patients with hypertension (1.8%), vascular disease (2%), age
65-75 (2.8%), heart failure (3.2%) and diabetes (4.4%) (overall p=0.004). Pre-
scription of oral anticoagulation was not associated with a better prognosis for
death/stroke/thromboembolism in female (HR=1.24, 95% Cl 0.12-12.5, p=0.86
after adjustment on age and antiplatelet use) whilst it was independently asso-
ciated with a better prognosis in all other patients with CHA2DS2-VASc score =
1 (adjusted HR=0.49, 95% CIl 0.28-0.84, p=0.01). Antiplatelet therapy was not
associated with a better prognosis in these patients.

Conclusion: In a real life cohort study, AF patients with CHA2DS2VASc score =1
had a risk of death/stroke/thromboembolism which was low in female patients and
significantly higher in other patients. Oral anticoagulation was associated with a
better prognosis in these patients except for females. This supports the current
expert consensus in the European guidelines for oral anticoagulation in these not
so “low risk” patients when they are not female patients.
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5-year real world experience using three LAA-closure devices

A. Sedaghat, F. Hauptmann, J.W. Schrickel, R. Schueler, N. Werner, G. Nickenig,
C. Hammerstingl. University of Bonn, Department of Internal Medicine Il —
Cardiology, Pulmonology & Angiology, Bonn, Germany

Background: Left atrial appendage closure (LAAc) is a valuable option to prevent
cardioembolic stroke in patients with atrial fibrillation. In clinical practice, LAAc
is predominantly performed in patients with atrial fibrillation who are at a high
thrombembolic risk but are not amendable for chronic oral anticoagulation due to
relevant bleeding complications.

Methods and results: Between 2009 and 2014, 90 patients underwent interven-
tional left atrial appendage closure at our institution. These patients were 76+8
years of age and male in the majority of cases (61.1%) and had a high thrombe-
mbolic (Chads2Vasc2 4.0+1.2) and bleeding risk (HasBled 3.8+0.5). LAAc was
performed after relevant bleeding complications under OAC in 75% of patients.
LAAc was successfully completed in 96.6% of patients (86/90) with implantation
of the Watchman device in 52.3%, the Amplatzer Cardiac Plug in 34.9% and the
Coherex Wavecrest device in 12.8% of cases. Procedural outcome was good,
with one case of pericardial effusion and two cases of periprocedural device-
embolisation. No differences in procedure duration or amount of constrast dye
were observed between the three devices. After a mean follow up of 825+516
days, cardiovascular mortality was 4.6% including one case of suspected fatal
stroke (1.2%) representing the overall thromboembolic events during FU. Of note,
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the incidence of recurrent bleeding during FU including early anticoagulant ther-
apy after LAAc was very low with only one patient suffering from major bleeding
(1.2%).

Conclusion: In our real-word experience using all available occluder devices,
LAAc in patients with high thromboembolic and bleeding risk proved to be safe
and effective with low rates of stroke and bleeding during 2 years.

P4987 | SPOTLIGHT
Comparative cost-effectiveness of oral anticoagulants for stroke
prevention in non-valvular atrial fibrillation patients in the UK

G.Y.H. Lip", T. Lanitis?, T. Kongnakorn®, H. Phatak*, L. Liu®, J. Lawrence?,

P. Dorian®. " University of Birmingham, Birmingham, United Kingdom; ?Evidera,
London, United Kingdom; 3Evidera, Bangkok, Thailand; *Bristol-Myers Squibb,

Princeton, New Jersey, United States of America; °Pfizer, New York, New York,

United States of America;  University of Toronto, St. Michael’s Hospital, Toronto,
Canada

Background: Efficiency frontier analysis is increasingly used in many parts of
Europe to aid in identification of the treatments that provide most clinical value
for a given investment, considering the trade-offs between costs and benefits for
each alternative in the context of other relevant interventions. Limited information
is available about relative value of non vitamin K antagonist (VKA) oral anticoag-
ulants (NOACs) versus warfarin in non-valvular atrial fibrillation (NVAF) patients.
Purpose: To assess cost-effectiveness dose-adjusted warfarin, apixaban 5mg
BID, dabigatran 150mg BID followed by 110mg at the age of 80, rivaroxaban
20mg QD, edoxaban 30mg QD and edoxaban 60mg QD in the UK NVAF patients
using efficiency frontier analysis.

Methods: A lifetime Markov model was developed to evaluate the health and
economic impact of NOACs and warfarin from the UK NHS perspective. Clinical
events comprised ischemic stroke, intracranial hemorrhage, other major bleed,
clinically relevant non-major bleed, myocardial infarction, cardiovascular hospital-
ization and treatment discontinuations. Key input data sources were as follows:
clinical and indirect treatment comparison data derived from ARISTOTLE, AVER-
ROES, RELY, ROCKET-AF and ENGAGE-AF; UK life tables; published literature
and NHS reference costs. Medical costs were estimated in 2012 GBP and dis-
counted at 3.5% per year. Comparative cost-effectiveness of various anticoagu-
lants was assessed by establishing efficiency frontier using total costs on hori-
zontal axis and QALY gained on vertical axis.

Rasults. UK efficiency frontier of oral anticoap for k in NVAF
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Conclusions: Warfarin, dabigatran and apixaban were the optimal treatment
strategies with apixaban producing the highest QALY gain. Apixaban appears
to be a more effective treatment alternative to other two drugs at an economically
accepted cost.

ACUTE PHASE OF STEMI
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Impact of ESC guidelines system delays on myocardial salvage in
STEMI

G. Caldentey, T. Lopez, J. Rodriguez, G. Caixal, X. Bosch, M. Masotti, V. Martin,
M. Sabate, J.T. Ortiz. Hospital Clinic de Barcelona, Barcelona, Spain

Background: According to current ESC STEMI guidelines, primary PCl is ac-
cepted as the recommended reperfusion therapy if performed within 120 min of
first medical contact (FMC). However, it is preferred to achieve shorter FMC to
PCI delays, that is, a FMC to PCI delay <90 min and <60 min for patients initially
presenting to a PCl-capable centre or patients within 120 min of symptoms onset.
Purpose: To quantify myocardial salvage provided by fulfillment of more restric-
tive preferred recommendations as compared to accepted system delays accord-
ing to ESC 2012 guidelines.

Methods: The BARI score was adapted to quantify the angiographic myocardial
area at risk in 333 patients (80% men, 46% anterior) with first STEMI admitted or
referred to a tertiary hospital for primary PCI. A myocardial salvage index (MSI)
was computed as the percentage of the area at risk that spared infarction by
late gadolinium enhancement magnetic resonance. MSI| was compared between
subjects who fulfilled or not current ESC recommendations regarding FMC-to-PCl
delays.

Results: MSI decreased with increasing ischemic time, but only up to 4 fours
(Fig.1A). Achieving FMC-to-PCl <120 min (53% of cases) did not confer a signif-
icant increase in MSI (40£32% vs 35.3+28.7%, p=NS). However, MS| was higher

among the 83 (25%) patients who met the more restricted and preferred FMC-
to-PCl delays (43.9+33.0% vs 36.2+29.7%, p<0.05). This difference was mainly
observed among patients with an initial TIMI flow 0-1 (Fig 1B).
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Conclusion: Adherence to preferred shorter FMC-to-PCl delays (<60 or <90
min) confers a benefit in myocardial salvage, compared to more relaxed and ac-
ceptable delays (<120 min). The difference was mainly seen in subjects with an
occluded artery and those reperfused within the first 4 hours from symptoms on-
set.
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High mortality in patients with ST elevations undergoing emergency
coronary angiography not treated with primary PCl or CABG

U. Zeymer', M. Hochadel', A. Elsaesser?, H. Darius®, R. Zahn® on behalf

of ALKK-Study Group. "Institut fiir Herzinfarktforschung, Ludwigshafen Am
Rhein, Germany; 2 Oldenburg Hospital, Oldenburg, Germany; 2 Vivantes Kliniukm
Neukoelln, Berlin, Germany

Background: Immediate coronary angiography is recommended in every patient
presenting with acute chest pain and ST segment elevations suggestive for ST
elevation myocardial infarction. Little is known about the fate of patients with ST
elevations not treated with primary percutaneous coronary intervention (PCl).
Methods: We evaluated the diagnosis and in-hospital outcomes of patients un-
dergoing emergency angiography for presumed STEMI within 24 hours after
symptom onset in the ALKK-registry. We divided patients into groups

Results: Between 2009 and 2013 a total of 22429 patients underwent angiogra-
phy for presumed STEMI <24 hours. Of these 20040 were treated with primary
PCI, 635 underwent coroany artery bypass graft surgery and 1817 were treated
conservatively.

The in-hospital mortality in patients with PCI was 7.1%, with CABG 6.3% and
6.8% in the conservative group. We than further subdivided the conservative
group in patients with significant coronary artery disease (STEMI treated con-
servatively) (n=555), without significant coronary artery disease (n=877) and with
other cardiac diseases (n=350; dilated cardiomyopathy 43%, hypertensive heart
disease (12%), valve disease 3%, aortic aneurysm 0.5%, other 43%). The corre-
sponding in-hospital mortality rates were 12.3%, 4.4% and 5.2%, respectively.
Conclusion: Patients undergoing angiography for STEMI having significant coro-
nary artery disease but treated conservatively have a high mortality. Unexpectedly
the mortality in patients with presumed STEMI without significant coronay artery
disease or other cardiac dieases is around 5%. These patients deserve further
research to improve outcome in this so far neglected patient group.
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Cerebral and renal impact in 5,040 patients with acute myocardial
infarction wth cardiogenic shock combined coronary revascularization
and intra-aortic balloon pump support: implications from populati

T.H. Chen, Y.Y. Chen, C.T. Mao. Chang Gung Memorial Hospital, Taipei, Taiwan,
ROC

Obijective: Prior studies have suggested intraaortic balloon pump (IABP) have a
neutral effect on acute myocardial infarction (AMI) patients with cardiogenic shock
(CS). However the effects of IABP on patients with profound CS remain unclear.
Purpose: We therefore investigated cerebral and renal outcomes between low-
dose dopamine+lABP and high-dose dopamine in AMI patients with profound CS
undergoing coronary revascularization.

Methods: The present study enrolled 5,040 adult patients with myocardial in-
farction (MI) and profound CS who underwent coronary revascularization and di-
vided them into the IABP+low dose dopamine group (n=2520) and the high-dose
dopamine group (n=2520) after propensity score matching to equalize confound-
ing variables. Primary outcomes included MlI, stroke or cardiovascular death. In-
hospital events, including dialysis, pneumonia and sepsis, were secondary out-
comes. We used propensity score matching to reduce selection bias and to bal-
ance baseline characteristics and clinical variables that could potentially affect
outcomes.

Results: The MI recurrence rate was higher (HR=1.3, p=0.007) and cardiovas-
cular death was much higher in the IABP+low dose dopamine group (HR=1.61,
p<0.001). However, the incidence of stroke was similar between the two groups
(HR=1.07, p=0.605). Interestingly, the IABP group had lower incidence of dialy-
sis (HR=0.29, P<0.001), pneumonia (HR=0.43, P<0.001) and sepsis (HR=0.56,
P <0.001) during hospitalization than the Nonuser group.

Conclusion: In AMI combined cardiogenic shock and PCI, IABP with low-dose
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dopamine had worse cardiovascular outcome but it reduced incidence of acute
renal failure and dialysis. They had neutral neuroprotective effects between two
group.
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Gender differences in cardiogenic shock after acute myocardial
infarction. The FAST-MI programme

N. Aissaoui', E. Puymirat', D. Angoulvant?, P. Goldstein®, P. Gueret*,

D. Blanchard®, F. Schiele®, J. Ferrieres”, T. Simon&, N. Danchin’ on behalf of
the FAST Ml investigators. AP-HP - European Hospital Georges Pompidou,
Paris, France; ?University Hospital of Tours, Tours, France; CHRU Lille, Lille,
France; # University Hospital Henri Mondor, Creteil, France; ®Clinique St Gatien,
Tours, France; ®Regional University Hospital Jean Minjoz, Besancon, France;
"Toulouse Rangueil University Hospital (CHU), Toulouse, France; é Hospital
Saint-Antoine, Paris, France

Rationale: Cardiogenic shock (CS) complicating acute myocardial infarction
(AMI) occurs more frequently in women, but little is known about its potential
specificities according to gender.

Methods: We analysed the incidence, management, and one-year mortality of
CS according to gender in 4 nationwide French surveys carried out 5 years apart
from 1995 to 2010, including consecutive STEMI and NSTEMI patients over one-
month periods, and with one-year follow-up available.

Results: Among the 10,610 patients included in the surveys, the prevalence of
CS was 4.8% in men and 8.2% in women (P <0.001). Absolute prevalence of CS
decreased from 1995 to 2010 in both genders (5.4% to 3.0% in men, 10.5% to
6.5% in women). In men, the prevalence significantly decreased after adjusting
for baseline characteristics (OR for 2010 vs 1995: 0.54, 0.39-0.75, P<0.001),
but the decrease was not significant in women (OR 0.86, 0.58—1.29, P=0.47). In
particular, in STEMI patients, the prevalence of CS decreased in men (OR 0.52,
0.35-0.77) but remained stable in women (OR 1.09, 0.69-1.71).

Mean age in patients with CS tended to decrease in men (from 72+12 to 69+13
years, P=0.09) and to increase in women (from 78+10 to 80+9 years, P=0.18).
Use of PCI <3 days of admission increased for both men (from 24% to 68%,
P <0.001) and women (from 11% to 56%, P <0.001). Occurrence of atrial fibrilla-
tion and ventricular fibrillation remained constant for both men and women. Atri-
oventricular block decreased in men (from 25% to 10%) and women (from 23%
to 15%).

One-year mortality significantly decreased in men (from 70% in 1995 to 48% in
2010) and women (from 81% to 54%). By Cox multivariate analysis, female sex
was not an independent correlate of one-year mortality (HR 0.98, 0.78-1.22).
In men, only age, history of stroke, and study period (HR for 2010 vs 1995 0.41,
0.26—-0.65) were associated with one-year death, while early use of PCl was asso-
ciated with a non-significant trend only (HR 0.85, 0.61-1.19); in women, NSTEMI
(HR 0.49, 0.32-0.75), early use of PCI (HR 0.55, 0.37-0.81) and study period
(0.54, 0.33-0.89) were independent predictors of one-year death.

Conclusion: The prevalence of CS is higher in women. IN STEMI patients, the
prevalence of CS has decreased in men, but not in women. One-year mortality,
however, has significantly decreased for both men and women, and the role of
early PCl as a potential mediator of decreased mortality seems greater in women
than in men. Better understanding of the pathogenesis and specificities of cardio-
genic shock in women is still needed.
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30 day clinical outcomes of bivalirudin vs heparin in the elderly
patients with ST-segment elevation myocardial infarction undergoing
percutaneous coronary intervention, a pooled analysis

K. Qaderdan’, G.J.A. Vos', P.G. Steg?, G.W. Stone®, C.W. Hamm*, A. Van 'T
Hof®, R. Mehran®, E.N. Deliargyris, D. Bernstein’, J.M. Ten Berg" on behalf
of EUROMAX and HORIZONS-AMI trialists. 'St Antonius Hospital, Cardiology,
Nieuwegein, Netherlands; 2University Paris Diderot, Paris, France; Columbia
University, New York, United States of America; *Kerckhoff Heart and Thorax
Center, Bad Nauheim, Germany; °Isala Clinics, Zwolle, Netherlands; Mount

Sinai Medical Center, New York, United States of America; ” The Medicines
Company, New Jersey, United States of America

Background: Large randomized trials have demonstrated that bivalirudin admin-
istration in patients presenting with ST elevation myocardial infarction (STEMI)
undergoing primary percutaneous coronary intervention (pPCI) improved 30 day
clinical outcomes (in particular less bleeding and thrombocytopenia) when com-
pared with heparin with or without a glycoprotein inhibitor (GPI), although at the
cost of greater stent thrombosis (ST). Since older age is a strong predictor of not
only bleeding but also of thrombotic adverse events, understanding the effect of
bivalirudin in the elderly is important.

Methods: We performed a patient level pooled analysis (n=5800) of two large
randomized trials (EUROMAX and HORIZONS-AMI). A total of 2149 elderly pa-
tients (=65 years of age) with STEMI were enrolled and randomly assigned to
either bivalirudin or heparin with or without a GPI (control group) before pPCI.
30-day clinical outcomes were analyzed.

Results: Stroke (1.3% vs 0.4%, p<0.01), protocol-defined non-CABG major
bleeding (8.8% vs 4.3%, p<0.001) and death (5.5% vs 1.1%, p<0.01) occurred
significantly more often in elderly than in younger patients. Conversely, event rates
of myocardial infarction (MI) and stent thrombosis (ST) were comparable in both
age groups. In the elderly, bivalirudin significantly reduced 30-day non-CABG ma-
jor bleeding (7.1% vs. 10.4%; relative risk [RR], 0.68; 95% confidence interval
[CI], 0.51 to 0.90; p<0.01), subacute ST (0.4% vs. 1.5%; RR, 0.25; 95% CI, 0.08
t0 0.73; p<0.01) and the composite endpoint of death, myocardial infarction, non-
CABG major bleeding, stroke or ischemia-driven revascularization (IDR) (13.7%
vs. 17.2% RR, 0.80; 95% ClI, 0.65 to 0.98; p<0.03) with non-significantly differ-
ent rates of acute ST (0.7% vs. 0.3% RR, 2.5; 95% ClI, 0.65 to 9.56; p=0.17), Ml
(1.5% vs. 1.6% RR, 0.95; 95% Cl, 0.49 to 0.1.84; p=0.87) and death (4.9% vs.
6.1% RR, 0.80; 95% ClI, 0.56 to 1.14; p=0.21) when compared with heparin
GPI.

Conclusion: In elderly patients enrolled in the EUROMAX and HORIZONS-AMI
trials, bivalirudin significantly reduced 30 day non-CABG major bleeding and sub-
acute ST with comparable rates of acute ST, Ml and death, when compared with
heparin with or without GPI.
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Revascularization strategies in patients with ST-segment elevation
myocardial infarction and multivessel disease in a real world
population

J. Reis Pires Martins, C. Arantes, G. Abreu, C. Rodrigues, C. Braga, J. Costa,
M. Pereira, A. Rebelo, J. Marques. Hospital de Braga, Braga, Portugal

Background: The ideal revascularization (Rv) strategy in patients (P) with ST-
segment elevation myocardial infarction (STEMI) and multivessel coronary dis-
ease who undergo primary percutaneous coronary intervention (12 PCI) is con-
troversial.

Purpose: Identify in a real world population the factors that had been influencing
our Rv strategies choices in P with STEMI and multivessel coronary disease.
Determine the prognostic value of the different Rv strategies in these P.
Methods: Retrospective, unicentric study based on 1142 P admitted with STEMI
over 5 years and during a minimal 6 months (6m) follow-up. P with multivessel
coronary disease who undergone successful 12 PCl were included (n=409). P
were ineligible if they had: history of surgical myocardial revascularization (n=5);
left main stem or ostial left anterior descending artery (LAD) disease (n=22); car-
diogenic shock (n=21) or died during admission (n=30). The following Rv strate-
gies were compared: 1) culprit artery 12 PCl only (Rv1); 2) staged complete Rv
(Rv2) and 3) ischemia guided Rv (Rv3). The primary endpoint studied was a
composite of 6m mortality, nonfatal myocardial infarction and repeated revascu-
larization.

Results: The most common Rv strategy performed was RV1 (59,8%) fol-
lowed by Rv2 (29,3%). P managed with Rv1l were older (66+13 vs 60+12 vs
60+11y;p<0,001) and had more often chronic renal failure (3,9% vs 0% vs 2,1%;
p=0,007). They had more often bifurcation (6% vs 5% vs 5,2%; p=0,07) and long
(8,6% vs 5,2% vs 6,2%; p=0,07) coronary stenosis, in smaller branches (30,1%
vs 8% vs 17,1%;p<0,001) and distal coronary segments (29,4% vs 15,6% vs
14,2%;p<0,001). P who undergone Rv2 had more often LAD non culprit lesions
(31% vs 51% vs 40%;p=0,005) and more severe stenosis (76+11% vs 85+12%
vs 83+9%;p=0,04). P managed with Rv3 had lower mean ejection fraction values
(44£9% vs 47+9% vs 42+8%;p=0,04). After multivariate analysis, stenosis sever-
ity, presence of LAD non culprit lesions and renal dysfunction persisted as inde-
pendent variables that had been influencing Rv strategy choice. The incidence of
primary endpoint was higher in P managed with Rv1 (34,9% vs 10,5% vs 28,6%;
p=0,003). After multivariate analysis, this strategy persisted as an independent
predictor of the clinical event studied (HR 1,9;Cl 95%;p=0,02).

Conclusion: In P with STEMI and multivessel coronary disease the Rv of culprit
artery only had a poorer 6m outcome when compared with complete staged or
ischemia guided Rv. Stenosis severity, the presence of LAD non culprit lesions
and renal dysfunction were the main determinants of Rv strategy choice in a real
world population.
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Comparative effectiveness of primary percutaneous coronary
intervention versus fibrinolytic therapy for ST-elevation myocardial
infarction by time to treatment. A national cohort study

C.P. Gale', W.R. Long', P.D. Baxter', M.S. Gilthorpe', R.M. West', P.D. Batin?,
H. Hemingway®, A.D. Timmis*, K.A.A. Fox5, M.A. Debelder® on behalf of
National Institute for Cardiovascular Outcomes Research (NICOR). ? University
of Leeds, Leeds Institute of Cardiovascular and Metabolic Medicine, Leeds,
United Kingdom; ?Pinderfields General Hospital, Department of Cardiology,
Wakefield, United Kingdom; °University College London, Farr Institute, London,
United Kingdom; #Barts Health NHS Trust, The National Institute for Health
Biomedical Research Unit, London, United Kingdom; °University of Edinburgh,
Centre for Cardiovascular Science, Edinburgh, United Kingdom; 6James Cook
University Hospital, Department of Cardiology, Middlesborough, United Kingdom

Introduction: Primary percutaneous coronary intervention (PCl) is reported to
be better than fibrinolytic therapy (FT) for acute STEMI. However, it is not know if
this is upheld in patients who present early to hospital.

Methods: Nationwide population-based cohort study (243 hospitals, 78,343 pa-
tients, 2006—10) using data from the Myocardial Ischaemia National Audit Project
(MINAP). We used inverse weighted propensity score regression analysis for use
of primary PCI to compare the effectiveness (in-hospital mortality from any cause)
of primary PCl versus FT for STEMI by call to treatment (CTT) time.

Results: Overall 52.7% of patients received primary PCl and 47.3% in-hospital
FT. CTT times were shorter for FT than primary PCI (difference in medians 43
minutes). Primary PCI was associated with a lower risk of death than FT for CTT
times between 1 and 2 hours (in-hospital mortality adjusted odds ratio (aOR) 0.56,
95% confidence interval 0.48 to 0.67) and between 2 and 12 hours (in hospital
mortality aOR 0.64, 0.50 to 0.8) but was no better than FT for CTT times <1 hour
(in-hospital mortality aOR 0.90, 0.63 to 1.28). For CTT times between 2 and 12
hours, the effectiveness of primary PCl over FT was greater in males (aOR 0.52,
0.38 t0 0.80), age >80 years (aOR 0.55, 0.41 to 0.76) and those without diabetes
(aOR 0.61, 0.47 to 0.80).
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Conclusion: For patients hospitalised with STEMI, primary PCI is equally ef-
fective as in-hospital FT for CTT times <1 hour, but is associated with reduced
in-hospital mortality for CTT times between 1 and 12 hours. For longer CTT times,
the effectiveness of primary PCl over FT is greater in males, the elderly and those
with diabetes.

ADVANCES IN CARDIAC COMPUTED TOMOGRAPHY
IMAGING
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Aortic valve calcium volume predicts paravalvular regurgitation and
the need for balloon post-dilatation after transcatheter aortic valve
implantation

P. Fonseca', C. Almeida?, J. Almeida', N. Bettencourt', F. Sampaio’,

N. Ferreira', D. Caeiro', H. Goncalves', P. Braga', V. Gama'. " Hospital Center
of Vila Nova de Gaia/Espinho, Vila Nova de Gaia, Portugal; ?Hospital Divino
Espirito Santo, Ponta Delgada, Portugal

Background: Paravalvular regurgitation (PVR) remains a frequent complication
of transcatheter aortic valve implantation (TAVI) that has been shown to be asso-
ciated with increased morbidity and mortality.

Purpose: This study sought to evaluate the impact of aortic valve (AV) and left
ventricle outflow tract (LVOT) calcium on PVR and need for balloon post-dilatation
after TAVI.

Methods: A total of 131 patients submitted to TAVI were included in the study.
AV and LVOT calcium volumes were estimated from contrast-enhanced multi-
slice computed tomography imaging, using a dedicated software and 3 thresh-
olds for calcium detection [650 Hounsfield units (HU), 850 HU and 1050 HUJ.
Post-procedural PVR was graded by transthoracic echocardiography, according
to Valve Academic Research Consortium-2 (VARC-2) criteria.

Results: A self-expandable prosthesis was implanted in 64.1% of patients and a
balloon-expandable prosthesis in the remaining 35.9%. Seventy patients (53.4%)
presented post-procedural PVR, which was mild in 45.8% and moderate in 7.6%.
The greatest discriminatory value for PVR > mild was seen at 850 HU thresh-
old, with an area under the curve of 0.72 (95% Cl 0.64-0.80, p<0.001) for AV
and of 0.63 (95% CI 0.54-0.72, p=0.008) for LVOT. At this HU threshold, the cal-
cium volume cut-off with the highest sum of sensibility and specificity for PVR
was 157 mm? (sensibility 72%, specificity 67%) for AV and 0.6 mm? (sensibility
47%, specificity 80%) for LVOT. In a multivariate logistic regression analysis that
included aortic valve calcium >157 mm?2, LVOT calcium >0.6 mm? and annu-
lus area > prosthesis area, the presence of aortic valve calcium >157 mm? was
the sole independent predictor of mild or greater PVR (OR 4.2, Cl 95% 1.8-9.7,
p=0.001). Aortic valve calcium >267 mm? (using a threshold of 850 HU) was also
the only independent predictor of the need for balloon post-dilatation (OR 11.3,
Cl 95% 1.2-103.1, p=0.03).

Conclusion: AV calcium was the only independent predictor of mild or greater
PVR and of the need for balloon post-dilatation in patients submitted to TAVI.
The best calcium volume cut-offs were 157 mm? and 267 mm?, respectively. Pre-
procedural imaging study should include systematic assessment of AV calcium
volume.
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Coronary artery calcium and metal stent subtraction by 320-row
cardiac-CT: fact or fiction?

D. Vilades Medel, R. Leta Petracca', F. Carreras Costa', X. Alomar Serrallach?,
G. Pons Llado'. "Hospital de la Santa Creu i Sant Pau, Department of
Cardiology, Barcelona, Spain; 2 Clinica Creu Blanca, Barcelona, Spain

Background and purpose: Coronary CT angiography (CTA) reliably detects
coronary artery disease (CAD), but its diagnostic accuracy is reduced in patients
with highly calcified or previously stented vessels. In this study we investigate the
feasibility and diagnostic accuracy of subtraction CTA using a recently developed
software, on a series of patients with these features, as compared to invasive
coronary angiography (ICA).

Methods: Selected were 23 patients with calcified or stented CAD shown at a
previous ICA. CTA exams were performed using 320-row CT with an acquisition
protocol that includes 2 studies (non-contrast and contrast) obtained during the
same breath-hold. The non-contrast CT is subtracted from the contrast CT to
remove the calcium/metal signal in the vessels. A subjective image quality score
was assigned at each coronary segment using a 4-point scale (1: unreadable to
4: good image quality).

Results: A total of 129 coronary artery segments were analyzed. There was sig-
nificant improvement in image quality in subtraction compared to conventional
CTA (3.3£0.9 vs 2.7+0.9; p<0.01), although in those segments with motion arte-
fact it was not significant (2.7+1.2 vs 2.4+1.2; p=0.23). Metal subtraction from
stented segments led to significantly improved image quality (3.3+0.9 vs 2.7+0.9;
p=0.01), while in those stents <3 mm of diameter this improvement was not signif-
icant (2.7+0.9 vs 2.1+0.8; p=0.17). Diagnostic accuracy to detect stenosis >50%
by subtraction CTA significantly improved in comparison with conventional CTA
(AUC 0.91 vs. 0.83; p=0.05).

Subtraction CTA of a dominant RCA

Conclusion: Subtraction CTA is a promising tool to overcome limitations of con-
ventional CTA due to calcium/metal artefacts, which significantly improves the
CTA diagnostic accuracy, particularly when no motion artefact are present.
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Diagnostic Accuracy of Rapid Kilovolt Peak-Switching Dual-Energy CT
Coronary Angiography in Patients with High Calcium Score

S. Mushtag, G. Pontone, A. Annoni, E. Conte, A. Baggiano, C. Segurini,

V. Volpato, M. Pepi, C. Fiorentini, D. Andreini. Cardiology Center Monzino
(IRCCS), Department of Cardiovascular Sciences, University of Milan, Milan,
Italy

Background: Although good diagnostic performance of coronary CT angiogra-
phy has been widely demonstrated, beam-hardening artifacts resulting from heav-
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ily calcified plaques may preclude high-quality images and diagnostic accuracy.
Recently, a new CT technology that combines dual-energy CT (DECT) with rapid
peak kilovoltage (kVp) switching (gemstone spectral imaging, GSI) and allows to
reconstruct material decomposed images (MDI) was introduced in clinical prac-
tice.

Objectives: To evaluate the diagnostic accuracy of coronary CT angiography us-
ing DECT with monochromatic images and calcium removal by MDI vs. simulated
conventional polychromatic images evaluation as standard of reference (sSTD).
Methods: We enrolled 75 patients referred for clinically indicated invasive coro-
nary angiography who had a coronary calcium score (CCS) >400 and under-
went coronary CT angiography with prospective ECG-triggering without padding.
In all patients, 77 KeV mono-chromatic images used to simulate a conventional
120 kVp poly-chromatic images (sSTD) and the corresponding MDI (lodine minus
calcium) were reconstructed from a GSI Cardiac exam. Two independent blinded
experienced readers interpreted all studies for both STD and GSI reconstructions
Results: The mean CCS was 606+253.Twenty patients had a 1-vessel disease
(>50% stenosis), 26 patients had a 2-vessel disease, 5 patients had a 3-vessel
disease. Coronary evaluability (number of coronary segments evaluable/total
number of coronary segments), in a segment-based model, was significantly
higher with MDI vs. sSTD (98% vs.95%, p<0.0001). A significantly lower number
(6 vs. 46, p<0.0001) of beam-hardening artifacts (large coronary calcifications
impairing accurate evaluation of the lumen)was observed with MDI vs. sSTD. In
a segment-based analysis, specificity, positive predictive value and accuracy for
>50% coronary stenosis identification were significantly higher with MDI vs. sSTD
(99%, 94% and 99% vs. 96%, 66% and 96%, respectively, p<0.001). The sensi-
tivity was 100% in both groups. Similarly, in a patient-based analysis, specificity,
negative predictive value, positive predictive value and accuracy were significantly
higher with MDI vs. sSTD (89%, 100%, 94% and 96% vs. 11%, 50%, 65% and
64%, respectively, p<0.001).

Conclusions: DECT with MDI improves coronary CT angiography evaluability
and diagnostic accuracy in patients with suspected CAD and high CCS.
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Relationship between adverse coronary plaque characteristics,
coronary CT angiography and fractional flow reserve: comparison of
proximal and total vessel based analyses

K.A. Oevrehus', S. Gaur', D. Dey?, J. Leipsic®, H.E. Botker', J.M. Jensen’,
J.F. Lassen’, B.L. Norgaard'. "Aarhus University Hospital, Department of
Cardiology, Aarhus, Denmark; °Cedars-Sinai Medical Center, Biomedical
Imaging Research Institute, Los Angeles, United States of America; °St Paul’s
Hospital, Department of Radiology, Vancouver, Canada

Background: An association between adverse plaque characteristics (APC) as
assessed by coronary CT angiography (CTA) and ischemia by fractional flow re-
serve (FFR) has recently been demonstrated. This association has only been
evaluated for APC proximal to the FFR sensor. However, it may be difficult in prac-
tice to determine a priori the exact vessel location in which APC are “proximal-to-
FFR".

Objective: To evaluate a “proximal-to-FFR” versus “total” vessel based model to
a standard coronary CTA stenosis assessment in discriminating lesion-specific
ischemia.

Methods: In 254 patients (mean age 64+10 years, 64% males) suspected of
coronary artery disease, coronary CTA and FFR were performed in 484 ves-
sels in a prospective multicenter trial. Coronary CTA lumen reduction >50% was
considered obstructive. Lesion-specific ischemia was defined by FFR <0.80. We
quantified non-calcified plaque (NCP), low-density NCP (LD-NCP), calcified (CP)
and total (TP) plaque volumes, remodeling index (RI), lesion length (LL) and con-
trast density difference (CDD, maximum percent attenuation difference/proximal
cross-section) by semi-automated software (AutoPlaq); spotty calcification (SC)
was visually assessed from standard CTA images. Plaque analyses were per-
formed in a “proximal-to-FFR” (proximal to FFR sensor located 10-20mm distal
to lesion) and “total” vessel (entire vessel>2mm) fashion. Univariate and multi-
variate analyses of APC for prediction of ischemia were performed. Models com-
bining coronary CTA stenosis and APC independently predictive of ischemia from
multivariate analyses were created. Receiver operating curve (AUC) for coronary
CTA were compared to coronary CTA + “proximal-to-FFR” or coronary CTA + “to-
tal” vessel APC models.

Results: In 80 patients (100 vessels) FFR <0.80. In univariate analyses,
“proximal-to-FFR” and “total” vessel NCP, LD-NCP, TP volumes, Rl (only for to-
tal), LL and CDD were predictors of FFR <0.80 (all, p<0.02), however in mul-
tivariate analyses, only “proximal-to-FFR” and “total” vessel LD-NCP and CDD
(all, p<0.0001) remained independent predictors of FFR <0.80. The AUC for
coronary CTA + “total” vessel APC had higher discrimination for ischemia than
coronary CTA + “proximal-to-FFR” APC (AUC 0.85 (0.81-0.90) vs 0.83 (0.78—
0.88), p=0.03), both models superior to coronary CTA (AUC 0.79 (0.74-0.85),
both, p<0.003).

Conclusions: Coronary CTA and “total” vessel APC provided the highest discrim-
ination of lesion-specific ischemia, incremental to coronary CTA and “proximal-to-
FFR” APC model, and to coronary CTA alone. “Total” vessel APC thus should be
the preferred plaque analysis strategy.

P4999 | BEDSIDE
Gender differences in computed tomography measurements before
transcatheter aortic valve implantation

E. Shaviv', O. Goitein?, K. Konen?, E. Shwammenthal', A. Segev',
|. Barabash', F. Fefer', E. Hay', V. Guetta', A. Hamdan'. " Leviev Heart Center,
Sheba Medical Center; ?Cardiovascular Imaging, Sheba Medical Center, Israel

Background: Very little data exist on the impact of gender on computed tomog-
raphy (CT) measurements in patients referred for TAVI.

Purpose: To evaluate gender-specific differences in CT measurements of pa-
tients with severe aortic stenosis (AS) referred for transcatheter aortic valve im-
plantation (TAVI).

Methods: In our cohort of 442 patients (80+8.5 years), there were 239 women
and 203 men with severe AS who underwent 256-slice CT before TAVI. We
assessed the impact of gender on aortic annulus cross-sectional area (CSA),
perimeter (Perim), Sino-tubular junction (STJ), sinus of valsalva (SOV), ellipticity
index (El), and the distance of left and right coronary artery ostia from the aortic
annulus plane. In a subgroup of 73 patients we evaluated the impact of gender
on the aortic valve calcification (AVC), which was quantitatively evaluated by CT.
Results: Women had significantly smaller CSA (404+73 vs. 506+112 mm?),
Perim (71.8+£7.6 vs. 80.1£8.6 mm), STJ, (27.3t29.4 mm), and SOV (32.5+3.7
vs. 35.6+4.6 mm) versus men; P<0.001 for all, even after adjustment of the small
body surface area in women. The El was comparable between women and men
(1.24£0.12 vs. 1.25+0.12, P=0.7), and the mean left and right coronary artery os-
tia height were lower in women versus men (12.4+2.7 vs. 13.943 mm, P<0.001;
14.8+2.6 vs. 17+£3.2 mm, P<0.001). AVC was borderline lower in women versus
men (12+6.7 cm?® vs. 14.3+6.8 cm3, P=0.1).

Conclusion: In this large severe AS population, women had smaller annulus,
shallow SOV and STJ, and lower-lying coronary ostia, even after indexing for their
smaller body size. The aortic annulus shape was similar in women and men and
the valvular calcification in women had a trend towards lower value compared to
men.

P5000 | BEDSIDE
Epicardial adipose tissue expansion and differentiation status predict
myocardial redox state and coronary calcification

A. Antonopoulos’, L. Herdman', N. Sabharwal?, C. Shirodaria?, S. Thomas',
A. Kelion?, R. Sayeed®, S. Neubauer!, K.M. Channon’, C. Antoniades’.

" University of Oxford, Division of Cardiovascular Medicine, Radcliffe Department
of Medicine, Oxford, United Kingdom; ?John Radcliffe Hospital, Department of
Cardiology, Oxford, United Kingdom; 3John Radcliffe Hospital, Department of
Cardiothoracic Surgery, Oxford, United Kingdom

Background: Epicardial adipose tissue (EpAT) may exert paracrine effects on the
heart, affecting major biological processes in the myocardium and the coronary
arteries.

Purpose: To explore the role of EpAT expansion in the regulation of myocardial
redox state and coronary calcification.

Methods: In 220 patients undergoing coronary CT angiography (CTA), the vol-
ume of EpAT and thoracic (ThAT) adipose tissue were quantified. In 38 additional
patients undergoing cardiac surgery, CTA was used to calculate EpAT and ThAT
volume, and right atrial appendage/EpAT biopsies were obtained at surgery. My-
ocardial NADPH oxidase activity was assessed by lucigenin chemiluminescence
and EpAT was used for gene expression profiling. Plasma malonydialdehyde
(MDA, marker of oxidative stress) was measured fluorometrically.

Results: Coronary calcium score (CCS, A) was strongly related with ThAT vol-
ume while its association with EpAT volume was modest (B). ThAT-i (ThAT vol. ad-
justed for body surface area (BSA)) but not EpAT-I (D) was positively associated
with body mass index (BMI, r=0.295, p<0.05) and insulin resistance (HOMA-IR
index, C). MDA was not associated with EpAT-i or ThAT-i, but there was a sig-
nificant association between myocardial NADPH oxidase activity and EpAT-i (E)
(not ThAT-i). EpAT-i was associated with reduced adiponectin and PPAR-y gene
expression in EpAT samples from the same patients (F).
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Conclusions: Increased EpAT-i is associated with increased NADPH oxidase
activity and superoxide radicals production in the human myocardium, as well as
increased CCS. Quantification of EpAT volume in CTA offers valuable information
on the underlying cardiovascular biology, with important clinical implications in
cardiovascular diagnostics.
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German cardiac CT registry: Indications, procedural data and clinical
results of cardiac computed tomography in 7061 patients

S. Achenbach', A. Schmermund?, G. Korosoglou®, J. Hausleiter*,

S. Schroeder®, A. Leber®, T. Limbourg”, J. Rixe®, J. Senges’, O. Bruder®.

" University of Erlangen-Nuremberg (Friedrich-Alexander-University), Erlangen,
Germany; ?Cardiology Centre Bethanien (CCB), Frankfurt am Main, Germany;
3University Hospital of Heidelberg, Heidelberg, Germany; #Ludwig-Maximilians
University, Munich, Germany; ®Klinik am Eichert, Goeppingen, Germany; °Isar
HerzZentrum, Munich, Germany; 7 Stiftung Institut fiir Herzinfarktforschung,
Ludwigshafen, Germany; éJustus-Liebig University Giessen, Medical Clinic |,
Cardiology, Giessen, Germany; °Elisabeth Hospital, Essen, Germany

Cardiac Computed Tomography permits coronary artery visualization to identify
coronary calcium and to detect and rule out coronary artery stenoses. It further-
more allows anatomic and functional imaging of the heart. Data concerning in-
dications, acquisition parameters, results and clinical consequences of cardiac
computed tomograph are not available on a large scale.

Methods: The German Cardiac CT Registry includes 13 experienced clinical
sites using at least 64-slice computed tomography systems. Between 2009 and
2014, 7061 consecutive cardiac CT examinations were included in the resgistry.
Patient parameters and procedural data, indications and clinical consequences of
the test result were recorded in a systematic fashion.

Results: Mean patient age was 6112 years, 63% were male. 63% of cases were
performed on outpatient basis, 37% in inpatients. 91% were scheduled electively
and 9% as an emergency. In 9% of cases, only coronary calcium imaging was
performed (n=630), in 17% (n=1163) only coronary CTA, and in 57% (n=4043)
coronary calcium and coronary CTA. Other cardiac CT examinations were per-
formed on 16.5% of patients (n=1162). Specific indications are listed in table 1.
Coronary calcium scoring was performed using prospective tiggering in 79% of
cases (21% with retrospective gating), 120 kV tube voltage was used in 98% and
mean dose-length product (DLP) was 42 mGy*cm (estimated effective dose 0.6
mSv). Coronary CTA was prospectively triggered in 76% (24% retrospective gat-
ing), 100 kV tube voltage was used in 31% of cases, mean DLP was 256 mGy*cm
(8.6 mSv). As a consequence of CT, invasive coronary angiography was avoided
in 42% of cases. Testing for ischemia was recommended in 5% of cases, invasive
coronary angiography in 15%, and a change of medication in 20%.

Table 1. Indications for cardiac CT

Other cardiac CT
Pulmonary veins (66%)
Pre-TAVI (29%)
Evaluation implant (4%)

Coronary caclcium

Prior to coronary CTA (59%)
Risk stratification (41%)
Other (4%)

Coronary CT angiography
Rule out coronary stenoses (68%)
Risk stratification (29%)
Other (4%)

Conclusion: The majority of cardiac CT examinations are performed to rule out
or detect coronary artery stenoses. With a low average radiation dose, further
diagnostic testing — including invasive coronary angiography — can be avoided in
a high percentage of patients.

CARDIOVASCULAR DYSFUNCTION AND REPAIR -
ROLES OF INFLAMMATION AND IMMUNE CELLS

P5002 | BENCH

Sphigosine-mono-phosphate (S1P) induces the migration of Muse
cells but not non-Muse cells toward the rabbit post-infarct heart and
contributes to the improvement of cardiac function and remodeling

Y. Yamada', S. Minatoguchi', H. Kanamori', K. Higashi', M. Kawasaki',

K. Nishigaki', A. Mikami', S. Wakao?, M. Dezawa?, S. Minatoguchi'. ' Gifu
University Graduate School of Medicine, Department of Cardiology, Gifu, Japan;
2Tohoku University, Department of Stem Cell Biology and Histology, Graduate
School of Medicine, Sendai, Japan

Background: It has been reported that the S1P-S1P receptor is a critical me-
diator of stem/progenitor migration towards damaged tissue, and that S1P is el-
evated in the ischemic heart. Pluripotent stem cells, multilineage-differentiating
stress-enduring (Muse) cells, which have S1P receptor type 2 (S1PR2), may be
attracted to the ischemic heart. We investigated whether serum and cardiac tis-
sue levels of S1P increase after AMI in the rabbit, and whether Muse cells, but
not non-Muse cells, could be mobilized to the ischemic myocardium and decrease
the myocardial infarct size and improve the cardiac function.

Methods: Bone marrow mesenchymal stem cells from Japanese white rabbits
were cultured and expanded, and then Muse cells were isolated by FACS as
SSEA-3(+) cells. In a 30-minute coronary occlusion and reperfusion rabbit model,
3x100000 of autologous Muse cells (Muse group, n=10), saline (control group,
n=10), or 3x100000 of autologous non-Muse cells (non-Muse group, n=10) were
intravenously infused at 24 hours after MI. The MI size, cardiac function, and
general pathology of the heart were evaluated at 2 weeks post-MI. We measured
the serum and cardiac tissue S1P levels after AMI in the rabbit, and examined the
in vitro migration ability of Muse and non-Muse cells toward the serum and cardiac
tissue of the AMI rabbit using a matrigel invasion chamber. We then examined
whether Muse cell migration is directly mediated by S1P-S1PR2.

Results: The MI size as a percentage of LV by Masson trichrome staining

was significantly smaller in the Muse group (14.1+£1.3%) than that in the con-
trol (31.7%£1.3%) and non-Muse (23.0£1.8) group. A smaller infarct size, smaller
left ventricular (LV) dimensions, an increased LV ejection fraction, and increased
+dP/dt were seen in the Muse group compared with the other groups at 2 weeks
post-MI. The S1P levels in serum and cardiac tissue of the AMI rabbit were higher
compared to those of the healthy rabbit. Large numbers of Muse cells migrated
toward the serum and cardiac tissue of the AMI rabbit compared to those of non-
Muse cells. Muse cells migrated positively toward the S1PR2 agonist, while non-
Muse cells did not.

Conclusions: The post-infarct administration of Muse cells reduces the myocar-
dial infarct size and improves cardiac remodeling and functioning. S1P-S1PR2 is
one of the relevant axis enabling Muse cells to actively migrate toward the AMI
heart.

P5003 | BENCH
Perivascular accumulation of M1 macrophages elicits the development
of immature vascular formation

K. Soma', N. Takeda', T. Isagawa?, H. Abe', H. Semba’, K. Koyama',

M. Wake', I. Manabe', R. Nagai®, |. Komuro'. ’ The University of Tokyo Hospital,
Department of Cardiovascular Medicine, Tokyo, Japan; 2 Tokyo Medical and
Dental University, Department of genomic Pathology, Medical Research Institute,
Tokyo, Japan; 3Jichi Medical University, Tochigi, Japan

Background: The formation of immature vascular structure underlies the devel-
opment of cardiovascular diseases including atherosclerosis and tumor progres-
sion. The molecular mechanisms of immature angiogenesis, however, are still
unclear. Hematopoietic cells such as macrophages are believed to play a key role
in vascular remodeling. Recently, macrophages can be broadly classified into two
subpopulations, pro-inflammatory M1 macrophages and anti-inflammatory M2
macrophages. In this study, we aim to elucidate the roles of each macrophage
subpopulation in vascular remodeling.

Methods: We established murine Lewis Lung Carcinoma Cells (LL/2) xenograft
model as an immature angiogenesis model and characterized M1 and M2
macrophage surface markers by Flow cytometry (FACS) analysis. We also per-
formed pimonidazole FACS analysis, and investigated the intratumoral localiza-
tion of macrophages, perivascular (pimo low) and intratumoral (pimo high).
Results: We examined the surface markers of the macrophage subpopulations
in tumor tissue, and classified M1 macrophages as Ly6c high, and M2 as Ly6c
low. Ly6c high macrophages expressed CCR2 and inducible nitric oxide synthase,
whereas Ly6c low cells express arginase1 and CD206. FACS analysis using pi-
monidazole showed that M1 macrophages accumulate in perivascular area (pimo
low), whereas M2 macrophages intratumoral (pimo high). Importantly, perivascu-
lar M1 macrophages expressed higher level of VEGF-A expression, one of the
most potent angiogenic factors. To explore the role of M1 macrophages in vas-
cular remodeling, we searched for a chemokine receptor which expressed exclu-
sively in M1 macrophages. Among the chemokines, we found that Flt-1 expressed
in M1, but not in M2 macrophages. We subsequently generated myeloid cell spe-
cific Flt-1 deficient (LysM/Flt-1 flox) mice. Intriguingly, M1 macrophages accumu-
lation was strikingly attenuated in LysM/Flt-1 flox mice, whereas M2 cells recruit-
ment unchanged. Histological study showed that tumor vasculature in LysM/Flt-
1 flox mice were less tortuous with greater pericyte coverage. Moreover, tumor
xenograft in LysM/FIt-1 flox mice grew faster, which were consistent with the vas-
cular normalization in myeloid cell specific VEGF-A deficient mice.

Conclusion: Collectively, we showed that the accumulation of VEGF-A express-
ing M1 macrophages to the perivascular area underlies the development of im-
mature vascular formation. We also identified that Flt-1 plays a key role in M1
macrophage recruitment. These data suggest that targeting Flt-1 signaling can
be a therapeutic target to reestablish well organized vasculature.

P5004 | BENCH
Animal experimental evaluation of growth adaptation in in vivo
tissue-engineered “biotube” vascular grafts

M. Furukoshi, R. Iwai, T. Moriwaki, Y. Nakayama. National Cerebral and
Cardiovascular Center, Division of Medical Engineering and Materials, Osaka,
Japan

Purpose: Size mismatch between implanted artificial vascular grafts and native
vessels that is caused by the growth of recipients remains a problem to be solved
in pediatric surgery. Biotubes, autologous connective tissue tubes, formed by “in
body tissue architecture” technology, which is a novel and practical approach
of regenerative medicine based on the tissue encapsulation phenomenon, can
be vascular reconstructed within several months of implantation. Therefore, the
growth potential of the biotubes was expected. However, the rapid growth of an-
imals prevents evaluation in an animal model. This study aimed to evaluate the
growth potential of biotubes by examining their caliber adaptation to growing na-
tive arteries after transplantation. Allogenic transplantation of pre-prepared bio-
tubes was performed in adult to juvenile beagles.

Methods and results: Biotubes (3 mm in internal diameter) were prepared in
adult beagles (age, 1 year; weight ca. 10 kg) subcutaneous embedding silicone
molds (outer diameter 3 mm) for 2 months. After treatment with argatroban, allo-
genic transplamtation of the biotubes (n=6) was performed by end-to-end anas-
tomosis manner to the common carotid arteries (internal diameter, 2 mm) of the
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juvenile beagles (12 weeks old; weight ca. 3 kg). After 3-month transplantation all
biotubes were patent without any stenosis or aneurysm formations, and vascular
reconstruction including endothelialization was achieved. In this period, angio-
graphic observation revealed that the diameter of the host arteries was gradually
dilated from 2 to 3 mm, in tandem with body growth. However, little change was
observed in the diameter of the transplanted biotubes. Thereafter, monthly an-
giographic evaluation revealed that the biotubes were continuously expanded in
diameter, similarly to the growth of the native arteries with little size-mismatching
in all cases. At 5 months of transplantation (weight ca. 8 kg) both vascular diam-
eters reached 4 mm.

Conclusion: After vascular reconstruction within several months of transplanta-
tion, biotubes could be dilated according to the growth of native arteries. This is
the first study to confirm the growth adaptation of biotubes in an animal experi-
ment model. Based on our results, biotubes have a high potential usefulness in
pediatric surgery.

P5005 | BENCH

Chronic cardiac allograft rejection after heterotopic rat heart
transplantation: effects of antibody-based targeted delivery of
interleukin-10 in a preventive and a therapeutic approach

M. Franz', F. Doll?, K. Gruen', N. Koese?®, H. Schubert*, C. Jung', J. Gummert5,
A. Renner®, A. Berndt®, H.R. Figulla'. " University Hospital Jena, Department
of Internal Medicine I, Jena, Germany; >Swiss Federal Institute of Technology
Zurich (ETH Zurich), Institute of Pharmaceutical Sciences, Zurich, Switzerland;
3University Hospital Jena, Institute of Pathology, Jena, Germany; * University
Hospital of Jena, Institute of Laboratory Animal Science and Welfare,

Jena, Germany; ®Heart and Diabetes Center NRW, clinic for Thoracic and
Cardiovascular Surgery, Bad Oeynhausen, Germany

Background: Chronic cardiac rejection causes severe complications and limits
long-term survival of heart transplant recipients. Clinical management is chal-
lenging since there are no sufficient preventive or therapeutic strategies. Chronic
rejection leads to an overexpression of ED-A fibronectin (ED-A+ Fn). The human
monoclonal antibody F8, specific to ED-A+ Fn, may serve as a vehicle for targeted
delivery of bioactive payloads like interleukin 10 (IL-10), an anti-inflammatory cy-
tokine, which might reduce chronic rejection.

Purpose: The aim of this study was to investigate the preventive and therapeu-
tic effects of F8-interleukin-10 (F8-1L10) administration in a rat model of chronic
cardiac rejection.

Methods: A heterotopic rat heart transplantation model was used to induce
chronic rejection within 70 days. For therapeutic interventions, F8-humanIL10
(F8-hulL10), F8-ratlL10, KSF-humanlIL10 (KSF-hulL10, control) and PBS (con-
trol) were used. Treatment was performed every week (1mg/animal) for 10 weeks
starting at day 7 (preventive approach) or day 70 (therapeutic approach) after
transplantation.

Results: In the preventive approach, treatment with F8-hulL10 or F8-ratIL10 re-
vealed a significant increase in allograft weights, rejection score, alpha-smooth
muscle actin (a-SMA) expression, immune cell infiltration (CD4+, CD8+ and
CD68+ cells) and serum brain natriuretic peptide (BNP) levels compared to con-
trol groups. In the therapeutic approach, administration of F8-IL10 was neither
capable to stop progression of chronic rejection nor to reverse its tissue manifes-
tations.

Conclusions: This is the first study focussing on the antibody-based targeted
delivery of IL-10 in an animal model of chronic cardiac rejection. All observed
intervention effects were transplantation-specific since the ED-A+ Fn is not ex-
pressed in healthy hearts. A clear targeting effect of F8-IL10 could be evidenced,
since the administration of KSF-IL10 did not induce any alterations. In the exper-
imental settings used in this study, treatment with F8-IL10 was neither capable
to inhibit chronic rejection development nor to stop or reverse the process. How-
ever, the results are encouraging since it could be proven in vivo that ED-A+ Fn
qualifies as an excellent target for an F8 based delivery of bioactive payloads in
cardiovascular diseases.

P5006 | BENCH
In vivo inhibition of microRNA-155 attenuates experimental septic
cardiomyopathy

F. Vasques-Novoa, C. Quina-Rodrigues, R. Cerqueira, L. Mendonca, F. Baganha,
R. Soares-Dos-Reis, C. Reguenga, P. Castro-Chaves, A.F. Leite-Moreira,

R. Roncon-Albuquerque Jr. University of Porto, Faculty of Medicine, Porto,
Portugal

Background: Septic cardiomyopathy remains a leading cause of death in criti-
cally ill patients. We have previously demonstrated that microRNA-155 knockout
mice have attenuated sepsis-associated mortality and cardiovascular dysfunc-
tion, however, constitutive deletion of microRNA-155 may alter baseline inflam-
matory signaling pathways and cellular response to inflammation.

Purpose: The present study evaluated the effect of miR-155 pharmacological
inhibition in experimental septic cardiomyopathy.

Methods: Experimental sepsis was induced using endotoxin injection (LPS) or
cecal ligation and puncture (CLP) models. Pharmacological inhibition was eval-
uated by intravenous injection of anti-miR-155 (AM) or scrambled (SC) LNA
probes. Cardiac function was assessed through echocardiography; mortality anal-

ysis was also performed. Quantification of myocardial miR-155, pro-inflammatory
cytokine mRNA profile (IL-1p, IL-6, TNF-a and MCP-1), miR-155 target (SOCS1,
SHIP1), apoptosis (BAX/Bcl-2), cellular adhesion proteins (VCAM-1, ICAM-1 and
e-selectin) and activation of pro-inflammatory intracellular signaling pathways
(STAT3 and NF-kB) were assessed.

Results: Myocardial miR-155 levels were increased in septic SC groups, com-
pared with Ctrl SC groups. Anti-miR-155 LNA probe injection decreased myocar-
dial miR-155 levels by 74% and 82%, in LPS and CLP models, respectively, com-
pared with septic SC groups. Septic SC groups presented with with decreased
ejection fraction (EF) and cardiac output (CO) and increased diastolic LV diameter
(LVDd). AM groups presented with preserved EF, CO and LVDd, compared with
SC; this was accompanied by ~50% mortality reduction. Experimental sepsis in
SC groups induced downregulation of SOCS1, myocardial cytokine upregulation,
increased apoptosis and adhesion protein expression as well as pro-inflammatory
transcription factor activation, all of which were attenuated AM.

Conclusions: Pharmacological inhibition of miR-155 attenuated sepsis-induced
cardiac dysfunction, blunted pro-inflammatory activation and reduced mortality.
This suggests miR-155 as a potential target in human sepsis-associated cardiac
dysfunction.

P5007 | BENCH

Whole blood omega-3 fatty acid content predicts recurrent venous
thromboembolism and death in elderly patients with acute venous
thromboembolism

M.F. Reiner’, S. Stivala®, A. Limacher®, M. Mean*, N. Rodondi*, D. Aujesky*,
C. Von Schacky®, T.F. Luescher®, G.G. Camici', J.H. Beer?. " University of Zurich,
Center for Molecular Cardiology, Schlieren, Switzerland; 2Cantonal Hospital of
Baden, Internal Medicine, Baden, Switzerland; 3 University of Bern, Department
of Clinical Research, Bern, Switzerland; 4Bern University Hospital, Department
of General Internal Medicine, Bern, Switzerland; °Ludwig-Maximilians University,
Department of Preventive Cardiology, Munich, Germany; ¢ University Heart
Center, Department of Cardiology, Zurich, Switzerland

Background: Venous thromboembolism (VTE) is a leading cause of cardiovas-
cular disease (CVD) and death. Omega-3 fatty acids (n-3 FA) have been shown to
reduce the risk of CVD as well as mortality due to their antiinflammatory and an-
tithrombotic properties. Inflammation, activation of platelets and coagulation are
key mechanisms of VTE. Elderly patients with previous VTE are at particular risk
for recurrent VTE due to their frequent proinflammatory and prothrombotic co-
morbidities. We therefore hypothesized that increased n-3 FA are associated with
a lower risk of recurrent VTE and death in this elderly population with previous
VTE.

Methods: We determined baseline whole blood fatty acid composition by gas
chromatography in 826 patient samples from The Swiss Cohort of Elderly Patients
with VTE (SWITCO65+), a prospective multicenter cohort study of in- and outpa-
tients aged >65 years with acute VTE. We categorized n-3 FA into low, medium,
and high levels based on the 25th and 75th percentile (low: 2.7-4.9%, medium:
4.9-6.6%, high: 6.6—11.6%). Associations between n-3 FA and the primary com-
posite endpoint of recurrent VTE or death and the secondary endpoint of ma-
jor and non-major bleeding within six months were assessed by ordinary Cox-
regression and competing risk regression, respectively. Cumulative incidences
of recurrent VTE or death and bleedings were estimated by the Kaplan-Meier
method and compared using the logrank test. Recurrent VTE or death was ad-
justed for age, gender, overt PE, cancer, heart failure, chronic lung disease, BMI,
provoked VTE, prior VTE, and periods of anticoagulation. Bleeding was adjusted
for age, cancer, history of major bleeding, overt PE, antiplatelet therapy, and pe-
riods of anticoagulation.

Results: The cumulative incidence of recurrent VTE or death was significantly
different among levels of n-3 FA (p<0.001). A high level of n-3 FA was signifi-
cantly associated with a reduced risk of VTE recurrence or death after six months
(adjusted HR for high versus low level: 0.36, 95% confidence interval 0.20-0.67,
p=0.001). In contrast, n-3 FA were not associated with major and non-major
bleeding.

Conclusion: Our findings demonstrate that increased levels of whole blood
omega-3 fatty acids are strongly associated with a reduced risk of recurrent VTE
or death from any cause in patients with previous VTE. Anti-inflammatory and
anti-coagulant mechanisms may mediate this effect. Total n-3 FA was not associ-
ated with risk of major and non-major bleedings.

P5008 | BENCH

Periodontal bacteria promote systemic immune responses and
persistence of intramural hematoma in experimental abdominal aortic
dissection/aneurysm

S. Delbosc’, K. Guedj', A.T. Gaston', B. Escoubet?, A.T. Nicoletti', J.B. Michel,
G. Caligiuri'. "u1148-LVTS, Paris, France; ?Inserm u1138, Paris, France

The occurrence of silent bacteraemia from periodontal pockets is associated with
abdominal aortic aneurysm (AAA) in patients but the putative pathogenic link re-
mains to be elucidated. The aim of this study was to assess whether Porphy-
romonas gingivalis (Pg), a usual periodontal bacteria, in the circulating blood
could affect the immune response involved in the physiopathology of AAA.

Twenty-seven week-old male apolipoprotein E knockout mice were submitted to
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chronic angiotensin Il infusion, a common model of aortic wall dissection followed
by AAA formation. The presence of AAA was validated by Doppler tissue echog-
raphy and mice were thereafter randomly assigned to the intravenous weekly
injection of Pg (n=13, 1.108 CFU) or of the vehicle (n=14), for 4 weeks. Plasma,
spleen and aortic wall samples were collected at the end of the study.

The intramural hematoma was partially resorbed in 4 out of 13 Pg-injected
mice vs 10 out of 14 control mice (x2, p=0.01). Total as well as Pg-specific
IgM, IgE plasma concentrations were consistently increased in Pg-injected
mice. Flow-cytometry analysis of the spleen leukocytes revealed an enrich-
ment of CD19+CD95highlgMlow germinal center B cells and CD69+ activated
CD4+/CD8+ T cells. These findings were consistent with the enhanced levels
of plasma CC19 and CXCL13 chemokines. Finally, IL-2, IL-10, IL-12 and IFN-
gamma were also found enriched in the plasma of Pg-injected mice.

This study provides evidence of a systemic activation of the immune system trig-
gered by Pg bacteraemia, which could be involved in the pathological processes
leading to the persistence of intramural hematoma AAA.

OUTCOMES AFTER TAVI

P5009 | BEDSIDE
Aortic stiffening is a strong determinant of heart failure after
transcutaneous valve replacement

B. Harbaoui, PY. Courand, P. Charles, M. Montoy, R. Dauphin, O. Jegaden,
P. Lantelme. Civils Hospices of Lyon, cardiology, Lyon, France

Background: In the presence of aortic stenosis, left ventricular afterload involves
not only a valvular load but also a vascular load. After transcutaneous aortic valve
replacement (TAVR), the vascular load becomes the prevailing feature and may
prolong the impairment of cardiac function leading to heart failure (HF)
Objectives: The principal objective of this study was to examine the impact of
aortic stiffening on the risk of HF after TAVR; two indices were used: ascending
aorta calcifications (AAC) and pulse pressure (PP). They were compared to the
gold standard pulse wave velocity (PWV) in a subset of patients.

Methods: In 141 patients treated by TAVR, AAC was measured by computed
tomography and expressed either as a crude variable or corrected for Aortic Vol-
ume (AV). PWV was measured before TAVR in a subset of patients. The primary
outcome was a composite of deaths and hospitalizations related to HF.

Results: The survival rates in the two highest AAC tertiles were lower than that
in the first tertile (p[log-rank]=0.031). A similar trend was observed according
to AAC/AV albeit not significant (p[log-rank]=0.259). PP did not change across
AAC tertiles and was not predictive of HF in univariate analysis (hazard ratio;
1.01 [0.99-1.03], p=0.399). In multivariable Cox regression models adjusted for
major confounders including EuroSCORE, AAC remained predictive of the pri-
mary outcome (tertiles 2 and 3 vs. 1 hazard ratio: 2.42; 95% Cl: 1.16 to 5.06;
p=0.019). When expressed as a continuous variable, +1 Log increment of ACC
increased the risk of the primary outcome (hazard ratio: 1.55; 95% CI: 1.00 to
2.40; p=0.049). In a subset of patients, AAC was correlated with PWV (r=0.356,
p=0.068) while PP was not (r=0.207, p=0.311). Using the C-index approach, AAC
significantly improved risk prediction.

Conclusions: AAC is a strong predictor of HF after TAVR. This is probably be-
cause AAC reveals aortic stiffness (probably more than pressure related indices)
and thus maintains a high left ventricular afterload. AAC measurement should be
implemented in the routine work-up of patients referred for TAVR in order to refine
risk stratification and help in the difficult decision-making process.
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Incidence and predictors of coronary obstruction following
transcatheter aortic valve implantation in the real world

T. Arai, T. Lefevre, T. Hovasse, M.C. Morice, H. Benamer, P. Garot, T. Unterseeh,
E. Bouvier, B. Cormier, B. Chevalier. ICPS - Générale de Santé - Hopital Privé
Jacques Cartier, Massy, France

Aims: Symptomatic coronary obstruction (CO) is a rare but serious complication
of transcatheter aortic valve implantation (TAVI). The Edwards SAPIEN 3 (S3) is
a low profile, new-generation, percutaneous aortic valve, with increased height
and larger struts designed for easier access to the ostium of both the right and
left coronary arteries. There are very limited data regarding CO following TAVI,
especially with the S3 valve. The aim of this study was to evaluate the baseline
and procedural characteristics, the outcomes of patients who suffered CO and
the impact of the valve type on the outcomes.

Methods and results: Between October 2006 and December 2014, 1120
TAVI cases were performed in our institution. Measurement of the coronary
height using MSCT for screening was carried out in 728 cases. The Edwards
SAPIEN/SAPIEN XT (S/XT) was used in 433 (59.5%) patients, the CoreValve in
227 (31.2%) cases and S3 in 68 (9.3%). CO occurred in 8 (1.1%) cases. Pa-
tient age and logistic EuroSCORE were similar (84.8+6.4 vs 83.2+6.5 yrs and
21.74+13.7 vs 18.8£11.6%) in the CO and non-CO group respectively. There was
a greater number of female patients in the CO group (63% vs 48%, p=0.453).
The mean height of the left coronary artery (LCA) ostium was significantly lower
in the CO group (11.2+1.7 vs 13.4+2.5, p=0.009). All CO occurred at the LCA
ostium. Among S/XT cases, the ratio of valve height and distance between the
annulus and the coronary ostium was significantly higher in the CO group than in

the non-CO group (1.53 vs 1.30, p=0.036). By using a receiver-operating charac-
teristic analysis with the area under curve (AUC) as a measurement of accuracy,
the ratio had moderate accuracy in predicting the incidence of CO (AUC=0.786,
p=0.009) among S/XT cases. The frequency of CO tended to be lower in recipi-
ents of the CoreValve compared with the S/XT (0.4% vs 1.6%, p=0.260). Further-
more, the frequency of CO was significantly decreased in S3 cases compared to
S/XT (0% vs 1.6%, p=0.022). Percutaneous coronary intervention was attempted
in 5 (62%) patients, 3 of whom underwent successful revascularization, but 2 pa-
tients required emergency cardiac surgery. The 30-day mortality was very high in
cases of CO (37.5% vs 6.7%, p=0.001).

Conclusions: CO tended to occur more frequently in women at the ostium of
LCA. The frequency of CO tended to be higher in recipients of the S/XT valve
compared with the CoreValve. The preliminary data showing that CO has not
occurred in patients receiving the S3 despite the increased height need further
confirmation.
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Pre- and postprocedural mitral regurgitation and mortality following
transcatheter aortic valve replacement for severe aortic stenosis - an
interaction with aortic regurgitation (POL-TAVI registry)

P. Szymanski', T. Hryniewiecki', M. Dabrowski', J. Jastrzebski', J. Kochman?,
D. Sorysz®, T. Kukulski*, M. Zembala* on behalf of POL-TAVI registry. ' National
Institute of Cardiology, Warsaw, Poland; ?Medical University of Warsaw, Warsaw,
Poland; 3University Hospital of Krakow, Krakow, Poland; “Silesian Center for
Heart Diseases (SCHD), Zabrze, Poland

Background: Polish Transcatheter Aortic Valve Implantation Registry (POL-TAVI)
2013 contained detailed clinical characteristics, procedural results and mid-term
follow up (1 month, 6 months and 1 year) of patients undergoing TAVI. It included
105 patients with significant mitral regurgitation (MR), giving an opportunity to
supplement data concerning an impact of pre- and postprocedural MR on mortal-
ity following TAVI with an interaction with aortic regurgitation (AR).

Methods: Transthoracic echocardiograms were performed prior to the procedure,
post-procedure and at 1 month follow-up. To assess an interaction between MR
and AR we compared survival of patients (i) without both significant MR and AR
vs (ii) with either significant MR or significant AR vs (ii) with significant both MR
and AR, all postprocedure.

Results: 381 patients were enrolled into registry, including 166 males (43.6%)
and 215 females (56.4%) aged 78.8+7.4 years (Medtronic Corevalve prosthesis
was implanted in 209 (54.9%), Edwards-Sapien XT in 133 (34.9%), and other
valve types in remaining patients). Follow-up was 118,4+97,5 days. In-hospital
and overall mortality were 6.6% and 10.2% (25 and 39 patients). Significant
(grade 3/4) MR was present in 27,6% at baseline, in 16% prior to discharge, in
8.7% patients at 1-month and in 2.9% patients at 6 months follow-up (p<0.0001
for all vs baseline). 31 patients (8.1%) had significant AR post procedure, includ-
ing 12 patients with both significant MR and AR (3.1%). Patients with significant
versus insignificant AR immediately post procedure differed significantly with re-
spect to mortality (log rank Mantel Cox p=0.004). This difference was not appar-
ent in a subgroup of patients without significant MR post procedure (Log rank
p=0,78). Similarly in a subgroup of patients without significant AR post procedure
there were no significant differences in mortality between individuals with vs with-
out significant MR (Log rank p=0,43). Significant MR and AR post procedure had
a significant impact on mortality only when associated with each other (log rank
p<0.001). At multivariate Cox regression modeling in the overall group concomi-
tant significant MR and AR post-procedure was independently associated with
mortality (OR 7.3, 95% Cl 1.6-33.6, p=0.01).

Conclusion: Significant MR or AR post procedure, when isolated, had no im-
pact on mid-term survival. Volume overload resulting from combined MR and AR
had a significant impact on prognosis. Particular attention should be paid to the
occurrence of paravalvular AR in patients with significant MR.

P5013 | BEDSIDE
Type of atrial fibrillation and clinical outcomes in patients undergoing
transcatheter aortic valve implantation

A.A. Shaul, R. Kornowski, H. Vaknin Assa, A. Assali, B. Strasberg, E. Kadmon,
G. Golovchiner, K. Orvin, A. Barsheshet. Rabin Medical Center, Department of
Cardiology, Petah Tikva, Israel

Background: Atrial fibrillation (AF) is a major risk factor for stroke and death after
transcatheter aortic valve implantation (TAVI). However, there is paucity of data
regarding the association between AF clinical type, anticoagulation therapy, and
clinical outcomes after TAVI.

Methods: We analyzed data from a single center TAVI registry, including 325 con-
secutive patients with severe aortic stenosis. Patients were divided into 3 groups
based on their history of AF type: sinus rhythm (SR), paroxysmal AF (PAF) or
non-paroxysmal AF (NPAF, including persistent AF and permanent AF). We also
analyzed the effects of oral anticoagulation (OAC) treatment on outcome in these
groups. The primary endpoint was stroke or death.

Results: There were 215 (66%), 57 (18%), and 53 (16%) patients in the SR,
PAF and NPAF groups, respectively. The cumulative risk for stroke or death at
2 years was highest among patients with NPAF (38%), but similarly low in PAF
(15%) and SR patients (17%, p<0.001, Figure). By multivariate analysis, patients
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with NPAF demonstrated a significantly higher risk of stroke or death (HR=2.36,
95% Cl 1.35-4.13, p=0.003), as compared with SR. By contrast, patients with
PAF compared with SR had a similar risk of stroke or death (HR=0.69, p=0.306).
Patients with NPAF not treated with OAC demonstrated an 8-fold (HR=8.19, 95%
Cl 3.32-20.17, p<0.001) increased risk of stroke or death, whereas patients with
PAF not treated with OAC had a similar risk of stroke or death compared with the
SR group (HR=1.07, p=0.875).
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Figure 1

Conclusions: History of NPAF, but not PAF, is associated with a significant in-
creased risk of stroke or death compared with sinus rhythm in patients undergo-
ing TAVI. This finding may be helpful to estimate the risk-benefit of anticoagulation
therapy in patients undergoing TAVI.
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Seven-year outcome after TAVI

C. Bouleti', B. Alos™, D. Himbert', B. lung’, M. Urena’, C. Kerneis', E. Brochet,
P. Ou?, P. Nataf3, A. Vahanian'. " AP-HP - Hospital Bichat-Claude Bernard,
Cardiology, Paris, France; ?Hospital Bichat-Claude Bernard, Radiology, Paris,
France; °Hospital Bichat-Claude Bernard, Cardiac Surgery, Paris, France

Background and aim: TAVI is increasingly used but few data exist on long-term
outcome. We analyzed 7-year outcome after TAVI and its predictive factors.
Methods: Between 2006 and 2011, 289 consecutive high-risk patients (Eu-
roScore 23+14%) underwent TAVI in our institution. Mean age was 82+9 years
and 85% were in NYHA class IlI-IV.

Results: Procedural success was achieved in 265 pts (92%). At 30 days, 34 pa-
tients died (congestive heart failure in 14, peri-procedural death in 10 and septic
shock in 10). We focused on the 255 patients discharged alive after TAVI to an-
alyze long-term outcome. Follow-up was complete in 100% of patients. During
a mean follow-up of 4.1+0.2 years, 139 patients died, half of deaths being non-
cardiac.

Overall 7-year survival rate was 26+9%. We identified 5 preprocedural predictive
factors of late mortality in multivariate analysis: cancer (p=0.001), diabetes under
insulin therapy (p=0.02), NYHA class IlI-IV (p=0.03), atrial fibrillation (p=0.04),
higher creatinin level (p<0.0001) and 2 post-procedural factors: higher systolic
PAP (p=0.02) and arrhythmias (p=0.02). Whereas conduction disorders are more
frequent after TAVI (29% of cases in this series) and may often lead to pace-
maker implantation, only post-TAVI arrhythmias (supraventricular in 32 patients
or ventricular in 4) were predictive of late mortality.

Finally, in the 116 survivors, 70% were in NYHA class I-Il at last follow-up.
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Conclusions: At 7-year follow-up after TAVI, the survival rate was 27% and most
patients have few or no symptoms. The predictive factors of late mortality em-

phasized the weight of comorbidities. Particular awareness is needed toward the
occurrence of post-TAVI arrhythmias which identifies high-risk patients.
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Changes in the pacemaker rate after transition from Edwards Sapien
XT to Sapien 3 transcatheter aortic valve implantation are primarily
related to the implantation height

F. De Torres-Alba, G. Kaleschke, G.P. Diller, J. Vormbrock, S. Orwat, R. Radke,
F. Reinke, D. Fischer, H. Reinecke, H. Baumgartner. University Hospital
Muenster, Division of Adult Congenital and Valvular Heart Disease, Department
of Cardiovascular Medicine, Muenster, Germany

Background: The introduction of the Edwards Sapien-3 valve (S-3) for tran-
scatheter aortic valve implantation (TAVI) has led to a marked reduction of par-
avalvular regurgitation. However, it remains unclear whether the increase in stent
length and the additional seal may result in a higher risk of conduction abnor-
malities (CA) and pacemaker (PM) requirement. The aims of this study were to
compare the PM rate after TAVI using S-3 versus Sapien XT valves (XT), and to
explore risk factors for the development of CA after S-3 implantation, considering
in particular the implantation height (IH).

Patients and methods: The first 206 patients treated in our institution with
S-3 were compared to 371 preceding patients treated with XT. After exclusion
of patients with a previously implanted PM or ICD, transapical and valve-in-valve
procedures, 162 S-3 patients (age 82+6 yrs., 38% male) and 287 XT patients
(age 8216 yrs., 37% male) were analyzed. All patients were monitored for 7 days
with continuous ECG-telemetry. Previous and new CA in both groups were docu-
mented and the prosthesis IH was assessed in the S-3 group.

Results: There were no significant differences in baseline characteristics be-
tween the groups. The developement of new CA was, however, significantly
higher in the S-3 vs. the XT group (39.0% vs. 28.9%, p=0.022). The PM rate
was also significantly higher in the S-3 group (19.0% vs. 12.2%, p=0.049). Previ-
ous CA were significantly more frequent in patients who required a PM after TAVI
(48.4% vs. 28.2%, p=0.03). No other differences in clinical characteristics were
found. The mean IH in the S-3 cohort was, however, significantly lower in patients
requiring a PM (66%/33% vs. 73%/27% aortic/ventricular, p=0.001). On multivari-
ate logistic regression analysis IH was the only independent predictor of the need
for PM implantation (OR 0.95 [95% CI 0,91-0,99], p=0.008). In order to analyze
the temporal trend of IH and PM implantation rate in our series, we compared the
first 50% of the cohort (n=81) to the second half (n=81). A significant increase in
IH from 68%/32% to 75%/25% aortic/ventricular (p<0.0001) was associated with
a significant decrease in the PM implantation rate from 25.9% to 12.3% (p=0.028)
which did no longer differ from the PM rate in the XT group (12.2%).
Conclusions: The incidence of PM implantation after TAVI is higher with Sapien 3
than with Sapien XT and is independently associated with the implantation hight.
This increase in PM rate can apparently be eliminated by optimizing the implan-
tation hight with keeping the extension of the stent into the left ventricular outflow
tract short.

ADVANCING THE CLINICAL APPLICATION OF
BIOMARKERS
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Prognostic value of circulating MicroRNAs in patients with coronary
artery disease - results from the AtheroGene study

M. Karakas', S. Appelbaum’, C. Schulte!, P.S. Wild?, K.J. Lackner?,

T. Munzel?, D. Westermann', S. Blankenberg', T. Zeller'. " University Heart
Center Hamburg, General and interventional Cardiology, Hamburg, Germany;
2University Medical Center of Mainz, Mainz, Germany

Introduction: Stratification for subsequent coronary events among patients with
coronary artery disease (CAD) is of considerable interest because of the potential
to guide secondary preventive therapies. MicroRNAs (miRNAs) are a class of
small noncoding RNAs found to be involved in cardiovascular pathophysiology. In
a previous study -using a three-phase approach of (i) miRNA profiling in patients
with unstable angina pectoris and controls groups; (ii) replication of significant
miRNAs in an independent patient cohort, (iii) validation of a multi-miRNA panel
for clinical application, we identified eight miRNAs facilitating diagnosis of acute
coronary syndrome (ACS). This study aimed to evaluate the potential role of the
identified miRNAs as prognostic biomarkers for cardiovascular disease.
Methods: Plasma levels of eight candidate miRNAs - miR-19a, miR-19b, miR-
132, miR-140-3p, miR-142-5p, miR-150, miR-186, and miR-210- were measured
by real-time quantitative polymerase chain reaction (RT-qPCR) at baseline in a co-
hort of 1,112 patients with documented CAD including 430 ACS patients and 682
patients with stable angina pectoris (SAP). Cycle threshold (Ct) values were nor-
malized to cel-miR-39 using the formula 2-(CMIRNA-ClicelmiRNA-39) for Gt <40 and
240 in the case Ct >40. Main outcome measures were cardiovascular mortality
and nonfatal myocardial infarction.

Results: Spearman analyses yielded a strong positive correlation of all miR-
NAs among each other (all >0.5). During a median follow-up of 4.0 years, most
miRNAs reliably predicted cardiovascular death in ACS patients. Cox regression
analyses indicated a predictive value of mir-132 (HR 2.85 per one standard de-
viation [SD] increase, p=0.007), miR-140-3p (HR 2.88 per one SD increase,
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p=0.006), and miR-210 (HR 3.10 per one SD increase, p=0.029) for cardiovas-
cular death. miR-140-3p (HR 1.60 per one SD increase, p=0.016) was also a
powerful predictor of the combined endpoint cardiovascular death and myocar-
dial infarction. Finally, all three miRNAs clearly improved various model perfor-
mance measures, including c-statistics (AUC [area under the receiver-operating-
characteristic curve] for miR-132: 0.842; AUC for miR-140-3p: 0.848; AUC for
miR-210: 0.835).

Conclusions: This is the largest study so far evaluating the prognostic value of
circulating miRNAs in cardiovascular disease. Our study shows that single miR-
NAs derived from peripheral blood could be valuable biomarkers for risk estima-
tion in CAD.
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Association between high-sensitive troponin | and coronary artery
calcification in a healthy Danish background population

F. Olson', J. Engborg', M.H. Sorensen’, N.P. Sand?, J. Lambrechtsen?,

FH. Steffensen*, M. Nybo®, O. Gerke®, H. Mickley', A.C. Diederichsen’.
"Odense University Hospital, Department of Cardiology, Odense, Denmark;
2Sydvestjysk Hospital, Department of Cardiology, Esbjerg, Denmark; ° Svendborg
Hospital, Department of Cardiology, Svendborg, Denmark; 4 Vejle Hospital,
Department of Cardiology, Vejle, Denmark; °Odense University Hospital,
Department of Clinical Biochemistry, Odense, Denmark; ¢ Odense University
Hospital, Department of Nuclear Medicine, Odense, Denmark

Background: High-sensitive cardiac troponin | (hs-Tnl) is clinically used to diag-
nose acute myocardial infarction (AMI). Hs-Tnl is also an important individual risk
marker for prediction of future cardiovascular disease (CVD) in the general pop-
ulation. The development of an AMI is most often precipitated by atherosclerotic
plaques in the coronary arteries.

Purpose: To investigate the relationship between hs-Tnl and coronary artery cal-
cification (CAC) in a healthy background population.

Methods: 1257 randomly selected subjects, 50 or 60 years old, underwent a
clinical examination as well as a non-contrast cardiac-CT scan for determination
of CAC. The magnitude of CAC was measured using Agatston score. Cardiac
troponin | was detected using a high-sensitive assay. Subjects with known CVD
were excluded. The relationship between hs-Tnl and CAC was assessed using
multivariate regression analyses adjusted for cardiovascular risk factors including
age, sex, diabetes, family history of CVD, BMI, hypercholesterolemia, hyperten-
sion and smoking. Receiver operating characteristic curves were plotted and the
area under curve (AUC) was calculated.

Results: A total of 1173 subjects were included in this study, 52% were female
and 48% were 50 years old. Concentrations of hs-Tnl above the limit of detection
(1.9 ng/L) were measured in 87% of all subjects, 80% in women and 95% in men.
Hs-Tnl above the 99th percentile of 24 ng/L was detected in 25 subjects (2.1%).
Presence of CAC (Agatston score >0) was detected in 29% in the lowest hs-
Tnl quartile compared with 55% in the highest, with a stepwise increase over
the quartiles. In fully adjusted regressions with dichotomous CAC outcomes, hs-
Tnl was able to predict presence of CAC (OR: 1.25, 95% CI: 1.03-1.51, p=0.03)
and an Agatston score >100 (OR: 1.36, 95% CI: 1.08—1.71, p<0.01). Subjects in
the fourth hs-Tnl quartile had an increased risk for presence of CAC (OR: 1.56,
95% Cl: 1.06-2.26, p=0.02) and for an Agatston score >100 (OR: 1.82, 95% Cl:
1.04-3.18, p=0.04), when compared with the lowest quartile. When stratified by
gender, hs-Tnl was associated with presence of CAC in men (OR: 1.48, 95% Cl:
1.10-2.00, p<0.01) but not in women (OR: 1.11, 95% Cl: 0.85-1.45, p=0.46).
Addition of hs-Tnl to a traditional risk score (HeartScore) for prediction of CAC
presence improved the AUC from 0.67 to 0.70 (p<0.01).

Conclusion: Hs-Tnl is associated with CAC in a middle aged background popu-
lation without known CVD. The association is apparent in men but not in women.
This is a step towards understanding the use of hs-Tnl in primary cardiovascular
preventive medicine.

P5018 | SPOTLIGHT
Circulating aldosterone predicts future cardiorenal and metabolic
disease in the general community

A. Buglioni, V. Cannone, S.J. Sangaralingham, C.G. Scott, K.R. Bailey,
R.J. Rodeheffer, R. Sarzani, J.C. Burnett. Mayo Clinic, Rochester, United States
of America

Background: Plasma aldosterone increases sodium and water reabsorption and
mediates inflammation. We recently reported in the general community that al-
dosterone, even within the normal range, is strongly associated with hypertension
(HTN), obesity, and chronic kidney disease (CKD). It is undefined whether aldos-
terone can actually predict new onset cardiorenal and metabolic diseases in the
general community underscoring its role as both biomarker and disease mediator.
Purpose: We sought to analyze whether: 1) Aldosterone at a first visit (V1) pre-
dicts new onset disease at a second visit (V2) four years later; 2) An increase of
aldosterone between V1 and V2 predicts new onset disease; and 3) Aldosterone
at V2 remains associated with cardiorenal and metabolic disease.

Methods: We defined correlations between aldosterone at V1 and V2, with car-
diorenal and metabolic diseases and medications at V2, in n=1368 randomly se-
lectid subjects from Olmsted County, MN. Associations were adjusted for age, sex
and BMI.

Results: After 4 years, log-transformed aldosterone at V1 predicted new onset of
central obesity (p=0.0113, OR=1.36, Cl: 1.07-1.73), HTN (p=0.0012, OR=1.36,
Cl: 1.13-1.63) and use of antilipemic drugs (p=0.0119, OR=1.25, Cl: 1.05-1.48)
at V2. Aldosterone levels in the 3rd tertile at V1 predicted new onset of type 2
diabetes (T2DM) (p=0.0392, OR=1.96, Cl: 1.03-3.70), use of antilipemic therapy
(p=0.0162, OR=1.59, Cl: 1.09-2.31) and HTN (p=0.049, OR1.44, Cl: 1.00-2.08)
at V2. We also observed that an increase in aldosterone between V1 and V2
predicted new HTN at V2. In addition, we found that aldosterone levels at V2,
even within the normal range, remained associated with HTN, obesity and CKD,
when analyzed as log-transformed aldosterone and when in the 3rd tertile.

Conclusions: In the general community, aldosterone predicts new onset HTN,
central obesity, T2DM and use of antilipemic therapy in a 4-year follow-up. Im-
portantly, the increase of aldosterone between V1 and V2 also predicts new on-
set HTN. Finally, we replicated our findings from V1 and observed significant and
sustained associations between aldosterone at V2 with HTN, obesity and CKD as
observed at V1. This study strongly advances the use of measuring aldosterone
to identify high-risk subjects in the general community who may develop future
cardiorenal and metabolic disease, as well as it provides support for the use of
therapeutic agents targeting aldosterone to delay disease onset and progression.
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Cardiac biomarkers and the prediction of primary CVD events in two
cohort studies: results from the BRHS and MIDSPAN family study

P. Welsh', A. McConnachie?, C. Hart®, O. Papacosta*, M. Upton®, G. Watt®?,
G. Wannamethee*, N. Sattar'. " University of Glasgow, BHF Glasgow
Cardiovascular Research Centre, Glasgow, United Kingdom; ?University

of Glasgow, Robertson Centre for Biostatistics, Glasgow, United Kingdom;
3University of Glasgow, Glasgow, United Kingdom; #University College London,
London, United Kingdom; °North Tees and Hartlepool NHS Trust, Woodlands
Family Medical Centre, Stockton-on-Tees, United Kingdom

Background: There is intense interest in the potential use of cardiac biomark-
ers to improve existing cardiovascular disease (CVD) risk scores. However, it is
not clear whether current efforts to lower thresholds for statin prescription might
impact utility of these biomarkers across the age ranges relevant for screening.
Purpose: To assess the ability to predict primary CVD events by N-terminal B-
type natriuretic peptide (NT-proBNP), high sensitivity troponin T (hsTnT), and mid-
regional pro-adrenomedullan (MR-proADM) in the British Regional Heart Study
(BRHS) of men aged 60-79 years recruited in 1998-2000, and the MIDSPAN
Family Study of Scottish men and women aged 30-59 recruited in 1996.
Methods: Cardiac biomarker measurement was complete in 2810 and 1884 par-
ticipants without prior CVD or prior statin prescription in BRHS and MIDSPAN
respectively. Over 10 years of follow-up 395 and 62 primary CVD events occurred
in each cohort respectively. Cardiac biomarkers were related to CVD using Cox
models after adjusting for a range of classical and non classical CVD risk fac-
tors. Improvement in QRISK2 (in BRHS) and ASSIGN (in MIDSPAN) based risk
scores on addition of cardiac biomarkers was tested using Harrell's C-index and
net reclassification index across a binary threshold of 0-10% and 10+% 10-year
risk, as per new UK national guidelines.

Results: A 1 standard deviation increase in log-transformed NT-proBNP, hsTnT
and MR-proADM was associated with a HR of 1.46 (95% Cl 1.28-1.66), 1.27
(1.14-1.41) and 1.22 (1.06-1.41) in BRHS and 1.31 (1.00-1.73), 1.19 (1.02—
1.40), and 1.25 (0.92—1.69) in MIDSPAN respectively. In BRHS, a QRISK2 based
risk score yielded a C-index of 0.670, which was improved +0.019 (p<0.001),
+0.014 (p<0.001), and +0.005 (p=0.14) by cardiac biomarkers respectively. Ad-
dition of both NT-proBNP and hsTnT improved the C-index +0.007 (p=0.007)
compared to the addition of NT-proBNP alone. NT-proBNP improved risk clas-
sification 2.8% (1.4%-4.2%), but addition of other cardiac biomarkers did not fur-
ther improve classification. In MIDSPAN the ASSIGN based score yielded a C-
index of 0.795. Addition of NT-proBNP resulted in borderline improvement +0.011
(p=0.10), but was not further improved by addition of other cardiac biomarkers,
and none of the biomarkers improved risk classification.

Conclusion: Addition of cardiac biomarkers to CVD risk scores moderately im-
proved prediction in both BRHS and MIDSPAN, but evidence of improvement
in risk classification that would change clinical decision making at the emerging
lower global risk thresholds for statin prescription was modest.

P5020 | BENCH
Effects of combined cognitive and physical training on telomere
length in patients with mild cognitive impairment

A. Borghini', A. Mercuri', S. Turchi', M.R. Bruno', R. Sicari', E. Picano?,
M.G. Andreassi'. CNR Institute of Clinical Physiology, Pisa, ltaly; ?Nazarbayev
University School of Medicine, Astana, Kazakhstan

Background: There is increasing evidence to support the benefits of regular
physical activity and training on the vascular impairment in Mild Cognitive Im-
pairment (MCI), but the molecular mechanisms underlying these benefits remain
unknown.

Purpose: To evaluate the efficacy of combined cognitive and physical training on
leukocyte telomere length (LTL), a consolidated biomarker of vascular and cellular
aging.

Methods: Within the open-label clinical trial called “Train the Brain”, 94 MCI
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(44 males; 75.1£5.1 years) and 37 age- and sex-matched controls (21 males;
73.214.6 years) were enrolled in the study. Fifty patients with MCI were ran-
domly placed in a 3-h environmental enrichment therapy 3 times a week for 7
months, consisting of tailored, stepwise physical, cognitive and social training. A
no-training group of 27 patients received standard treatment. LTL was evaluated
by real-time PCR before and after 7-month intervention period.

Results: Patients with MCI and controls had a similar prevalence of traditional
cardiovascular risk factors. The relative telomere length (T/S) ratio was signifi-
cantly reduced in MCI group compared with controls (0.95+0.23 vs. 1.07+0.3,
p=0.02). In multiple linear regression analysis, only age (p=-0.013, se= 0.005,
p=0.006) and MCI (B=-0.115, se= 0.051, p=0.02) had a significant effect on
telomere length. After 7-month follow-up period, patients in training group showed
a significant increased LTL when compared to baseline (0.97+0.21 vs. 1.03+0.23,
LTL change=+0.06, p=0.03). An opposite trend was observed in no-training group
(0.92+0.26 vs. 0.87£0.26, LTL change = -0.05, p=0.1) (Figure).
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Conclusions: LTL is shortened in patients with MCI, but telomere shortening
is attenuated by environmental enrichment therapy, consisting of cognitive and
physical training.
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Associations of estradiol, sex hormone-binding globulin and
testosterone with circulating levels of amino-terminal pro-B-type
natriuretic peptide in postmenopausal women: The Rotterdam Study

K.G. Vargas', T. Muka', A. Hofman', J.S.E. Laven?, M. Kavousi', O.H. Franco'.
Erasmus Medical Center, Department of Epidemiology, Rotterdam,
Netherlands; 2Erasmus Medical Center, Department of Obstetrics and
Gynaecology, Rotterdam, Netherlands

Background: Amino-terminal pro-B-type natriuretic peptide (NT-proBNP) has a
well-documented prognostic value for cardiovascular disease and sex-hormones
are suggested to modulate NT-proBNP levels. However, little data is available
on the association of sex-hormones with NT-proBNP in postmenopausal women.
Furthermore, age and years since menopause may play a role on these associa-
tions, but have not yet been investigated.

Objectives: To assess the relationships between sex-hormones and NT-proBNP
in postmenopausal women and whether these associations differ by age and
years since menopause.

Methods: We measured estradiol, total testosterone (TT), sex hormone-binding
globulin (SHBG) and NT-proBNP in 3139 postmenopausal women (free of car-
diovascular disease) participating in the prospective population-based Rotterdam
Study. Free androgen index (FAI) was calculated as ratio of TT to SHBG concen-
tration. TT, SHBG, FAI and NT-proBNP were natural log transformed. Regression
coefficients and 95% Confidence Intervals (Cl) were calculated using multivari-
able linear regression models adjusting for confounders.

Results: After adjustment for age, body mass index, years since menopause,
serum total cholesterol, hypertension, alcohol intake, physical activity, smok-
ing and prevalent diabetes, higher levels of estradiol (per SD increase, p=0.04;
95% Cl: 0.01 to 0.07) and SHBG (per SD increase, p=0.17; 95% Cl: 0.13 to
0.20) were positively associated with NT-proBNP concentrations. In contrast, TT
(per SD increase, p=—0.06; 95% CIl: —0.08 to -0.03) and FAI (per SD increase,
B=-0.13; 95% Cl: -0.16 to -0.10) were inversely associated with circulating NT-
proBNP (both p<0.001). These associations were independent of insulin re-
sistance, C-reactive protein or fatty liver. However, significant interactions were
found between estradiol, age (p-interaction=0.002) and years since menopause
(p-interaction=0.01). After stratification by median-age (68.5 years), the positive
association between estradiol and NT-proBNP was present in women 68.5 years
or older (per SD increase, p=0.10; 95% CI: 0.04 to 0.16) whereas no association
was observed in women younger than 68.5. Similarly, the stratification analysis by
years since menopause (median) revealed that the positive association between
estradiol and NT-proBNP was significant only in women 20 years or further from
menopause (per SD increase, f=0.06; 95% Cl: 0.01 to 0.11).

Conclusions: These findings suggest an association between estradiol, SHBG,
and testosterone with circulating NT-proBNP levels among postmenopausal
women. This association seems to be modified by age and years since
menopause.
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Homoarginine predicts outcome in patients with acute chest pain and
coronary syndrome

D. Atzler', C. Baum?, F. Ojeda?, K. Cordts®, T. Keller4, R.B. Schnabel?,

R.H. Boeger?, S. Blankenberg?, E. Schwedhelm?3, T. Zeller2. " University of
Oxford, Radcliffe Department of Medicine, Oxford, United Kingdom; 2 University
Heart Center Hamburg, Hamburg, Germany; °University Medical Center
Hamburg Eppendorf, Hamburg, Germany; *JW Goethe University, Frankfurt am
Main, Germany

Background: The endogenous amino acid homoarginine is an alternative sub-
strate for nitric oxide (NO) synthesis. NO exhibits antiatherosclerotic effects. Low
concentrations of homoarginine have been linked to an increased risk of adverse
cardio- and cerebrovascular outcome and mortality as well as to clinical pheno-
types of vascular remodelling.

Purpose: The present study aimed to investigate the associations between ho-
moarginine and cardiovascular outcome and its relationship to clinical phenotypes
in patients with acute chest pain and coronary syndrome (ACS).

Methods: Patients with acute chest pain were consecutively enrolled from Jan-
uary 2007 through December 2008. On admission, plasma concentrations of ho-
moarginine, brain natriuretic peptide (BNP), and mid-regional pro-adrenomedullin
(MR-proADM) were measured. Patients were followed for major adverse car-
diovascular events (MACE), including all-cause death, myocardial infarction or
stroke.

Results: In total 1,649 patients (66% men) were included in the analysis of whom
589 (36%) were diagnosed with ACS. During a median follow-up of 183 days,
60 MACE were registered in the overall study population and 43 MACE in the
ACS subgroup. Multivariable Cox regression analyses adjusted for age, sex, body
mass index, current smoking, diabetes mellitus, hypertension, and dyslipidemia
revealed that an increase of one SD plasma log-transformed homoarginine (0.37)
was associated with a hazard reduction of 25% (HR 0.75 [95% CI: 0.58—0.97]) for
incident MACE. Likewise, in the subgroup of ACS patients the hazard reduction
related to an increase of homoarginine was 34% (HR 0.66 [95% CI: 0.50-0.88]).
Homoarginine was not only correlated with biomarkers representing cardiovascu-
lar function, i.e. MR-proADM and BNP, but also with with QTc duration (P <0.001
for all) and prevalent atrial fibrillation (OR 0.83 [95% CI: 0.71-0.95]).
Conclusion: Low homoarginine was identified as risk marker for incident MACE
in patients with acute chest pain, in particular in ACS. Homoarginie was also asso-
ciated with prevalent atrial fibrillation. Further investigation is needed to evaluate
homoarginine as a therapeutic option for these patients.

UNDERSTANDING PATHOPHYSIOLOGY FROM IMAGING
AND FUNCTIONAL ASSESSMENT
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Demonstration of the functional consequences of the coronary
stenosis on the basis of the flow-pressure relations using 3D-QCA
morphological data

B. Tar', F. Molnar', P. Polgar’, C.S. Jenei?, C.S. Bujaki®, J. Falukozy?,
C.S.A. Dezsi*, Z.S. Koszegi'. "Jésa Andras Teaching Hospital, Nyiregyhéza,
Nyiregyhéza, Hungary; ?University of Debrecen, MHSC-Faculty of Medicine,
Institute of Cardiology, Department of Cardiology, Debrecen, Hungary;
3Balatonfured State Cardiology Hospital, Balatonfured, Hungary; * Petz Aladar
County Teaching Hospital, Cardiology, Gyor, Hungary

Background: The virtual functional assessment index (vFAI) has been suggested
recently for demonstration the functional consequences of the coronary lesions.
The vFAI was derived from the data of the flow-pressure curves generated by
solving the Navier-Stokes equations using three-dimensional quantitative coro-
nary angiography (3D-QCA) reconstructions. This new index showed good corre-
lation with the fractional flow reserve.

Aims: To develop a smart model to calculate the vFAI using 3D-QCA data and
the simple Hagen-Poiseuille and the Bordan-Carnot fluid dynamic equations as
well as to compare these results to the measured FFR values.

Methods: A total of 45 coronary lesions of 33 patients were investigated. Intra-
coronary pressures measurements were performed. X-ray angiographic images
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were recorded by flat panel systems. The lumen of the interrogated vessel seg-
ments from the origin of the target vessel to the pressure sensor was recon-
structed in 3D using a dedicated 3D QCA software package.

Results: Significant tight correlation was found between the calculated vFAI and
the measured FFR values (r=0.81; p<0.0001). The cut off value of the vFAI of
0.92 provided a good sensitivity (95%) with 71% specificity to predict the diag-
nostic FFR <0.8 values. The area under the curve was calculated to be 0.86
according to the ROC analysis.

Conclusions: The vFAI demonstrates comprehensively the pathophysiological
consequences of the coronary lesions. The level of correlation between the vFAI
values and the measured FFR values calculated using the simple approach devel-
oped by our team matches the performance of the previously described method
that uses dedicated software and time-consuming fluid dynamic computations.

P5024 | BEDSIDE
Change in characteristics of the population receiving angiography in
an era with decreasing cardiovascular incidence and mortality

H. Schirmer', J. Mannsverk?, T. Steigen', A. Igbal?, T. Trovik2. " University of
Tromso, Faculty of Health Sciences, Cardiovascular Research Group, Tromso,
Norway; 2 University Hospital of Northern Norway, Department of Cardiology,
Tromso, Norway

Background: Over the past 40 years, cardiovascular mortality in Northern Nor-
way has decreased from 8%., among the highest in Europe, to 1.7%. - among
the lowest. This is due to a large decrease in incidence, but lately also to >50%
reduction in case fatality.

Purpose: Our aim is to describe how decreasing incidence and case fatality is
reflected in the population receiving angiography in the last decade.

Methods: From 2005-2012, a total of 27,218 angiographies were performed by a
sole provider of angiography for 479,000 people. Patient characteristics were en-
tered into a clinical registry. Changes in trends were analysed by age-adjusted lo-
gistic regression analyses. Gender differences were tested with interaction terms.
All the reported differences below had p<0.05.

Results: 19,923 patients (66% men and 34% women) had 25,232 admissions
for angiography. Men were 64 years old and women were 67 at admission, of
whom 62% vs 75% did not have former revascularisation. 25% of men were ad-
mitted more than once vs only 20% of women. 51% of men and 45% of women
were admitted as acute coronary syndrome (ACS). In both genders, the total
number of acute admissions increased by 1.5% per year vs 3.8% per year for
elective admissions. Age of the admitted population increased 1 year from 2005
to 2012. ST-elevation myocardial infarction (STEMI) decreased from 24% to 18%,
and prevalence of obstruction in either left main stem, proximal LAD or 3 ves-
sels decreased from 22% to 20%. The number of ACS angiographies resulting
in revascularisation decreased from 77% to 65% among those without former
revascularisation vs from 63% to 51% among those with revascularisation. In the
elective population, proportion with stable angina as referral cause decreased
from 91% to 85%.The proportion resulting in revascularisation decreased from
62% to 36% among those without former revascularisation vs from 49% to 40%
among those with either former percutaneous coronary intervention (PCl) or coro-
nary artery bypass grafting (CABG). 63% of first diagnosis of obstructive coronary
heart disease occurred during acute admission in both genders.

Conclusions: The dramatic drop in cardiovascular mortality in Norway was re-
flected in less obstructive pathology detected both in emergency and elective
settings and with less severe pathology. Despite a high and increasing rate of
elective angiography, most obstructive disease in need of revascularisation were
diagnosed during acute admissions. This possibly reflects the difference in un-
derlying pathology in stable angina and ACS with more vulnerable plaques in the
latter.
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The impact of exercise therapy on coronary plaque

T. Noto', K. Ositani', D. Harada', J. Takagawa', H. Ishise!, T. Kameyama?,
H. Asanoi', K. 1uti®, H. Inoue*. IMIZU MUNICIPAL HOSPITAL, Imizu, Japan;
2Saiseikai Toyama Hospital, Toyama, Japan; °Kamiichi General Hospital,
Niikawa, Japan; 4 University of Toyama, Toyama, Japan

Background: Although pharmacologic therapies have affected the coronary
plague components and improved the prognosis for patients with ischemic heart
disease, but recurrent cardiovascular events occur. Exercise therapies also re-
duce cardiovascular event. The purpose of the present study is to assess the
effect of exercise on coronary plaque component using intravascular ultrasound
radiofrequency data analysis (VH-IVUS).

Methods: We investigated 110 non-culprit lesions of 82 patients, who underwent
percutaneous coronary intervention (PCl) and received optimal medical treatment
(OMT), with VH-IVUS at PCI and 7 months later. Following PCI, 18 patients per-
formed aerobic exercise (30 minutes ergometer/day, 2 or 3 times a week) for 5
months in our hospitals (ET group, 28 lesions) and 64 patients received only OMT
(OMT group, 82lesions).

Results: LDL cholesterol and high sensitive CRP equally decreased in both
groups, and peak oxygen uptake significantly increased in ET group (17.0£5.5
to 18.6+4.9 ml/min/kg, P=0.03). Despite no significant changes of plaque vol-
ume from baseline in both groups, the changes of the relative plaque content

were different between ET group and OMT group in fibrosis (%F) (0.6+6.9% vs
-3.9+12.7%, P<0.01) and necrotic core (-0.3+6.9% vs 4.5+11.7, P=0.01). In only
OMT group, %F was decreased (66.3+9.6 to 62.4+10.8%, P<0.01) and the rela-
tive plaque content of Dense calcium increased (4.6+4.3 to 6.8+4.9%, P<0.01).
Conclusion: Even without significant changes of plaque volume, the combination
of aerobic exercise and optimal medical treatment may be able to prevent the
progression of atherosclerosis.
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Association between serum levels of C-reactive protein and changes
of plaque composition in non-infarct-related coronary arteries
following high-intensity statin therapy. Results of the IBIS-4 Study

K.C. Koskinas', L. Raeber’, M. Taniwaki', H.M. Garcia-Grcia2, P. Juni3,

A. Moschovitis', C.M. Matter*, S. Zaugg', S. Windecker'. ’Bern University
Hospital, Cardiology, Bern, Switzerland; ?Cardialysis BV, Rotterdam,
Netherlands; 3 Institute of Social and Preventive Medicine, Bern, Switzerland;
4University Hospital Zurich, Cardiology, Zurich, Switzerland

Background: Levels of serum inflammatory markers associate with changes of
coronary plaque burden and composition in statin-treated patients with stable
coronary artery disease. Acute myocardial infarction is triggered by inflamma-
tory bursts that may precipitate plaque progression. The association between in-
flammatory markers and changes of coronary plaque burden and composition in
patients with ST-elevation myocardial infarction (STEMI) is unknown.
Objectives: To asses volumetric and compositional changes of coronary
atheroma in relation to serum lipoprotein and high-sensitivity C-reactive protein
(hsCRP) levels in patients with STEMI treated with high-intensity statin therapy.
Methods: In the IBIS-4 study 82 patients with acute STEMI underwent serial
intravascular ultrasound (IVUS) and radiofrequency (RF) IVUS of the two non-
infarct related epicardial coronary arteries following successful primary percuta-
neous coronary intervention and repeated imaging after 13 months of treatment
with rosuvastatin 40mg. All patients recruited at Bern University (n=44) with serial
hsCRP measurement are included in the present analysis.

Results: At 13 months, LDL-C decreased by 38% to 77mg/dl, HDL increased
by 13% to 48 mg/dl and hsCRP decreased by 58% to 0.70 mg/L. Regression
of percent atheroma volume (-0.99%, 95% Cl —1.84 to -0.14, p=0.024) did not
correlate with levels of hsCRP and was accompanied by reduction of fibro-fatty
tissue (p=0.005), increase of dense calcium (p=0.016) and no significant change
of necrotic core tissue (p=0.22). Changes of RF-IVUS-defined components did
not correlate with LDL-C or HDL-C levels. In contrast, on-treatment hsCRP cor-
related with the change of necrotic core tissue, which decreased in patients with
the lowest hsCRP tertile (-0.13mm?, -0.23 to —0.04) and increased in patients
across higher hsCRP tertiles (p=0.002). A per-lesion analysis showed lowest on-
treatment hsCRP levels for thin-cap fibroatheromas (TCFAs) at baseline that pro-
gressed to non-TCFA lesions (0.03, 0.02 to 0.19 mg/L) and highest hsCRP levels
for non-TCFA lesions that progressed to TCFAs at follow-up (1.75, 0.75 to 2.87
mg/L).

Conclusions: In this observations| study of STEMI patients treated with high-
intensity statin therapy, elevated on-treatment levels of hsCRP, but not of LDL-C,
associated with serial increase of RF-IVUS-defined necrotic core. Increased lev-
els of systemic inflammation may identify patients with progression of presumed
high-risk indices of coronary plaque composition despite aggressive statin ther-
apy. Larger studies are needed to determine potential prognostic implications of
these associations.
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Contrast medium induced Pd/Pa ratio (CMR) versus FFR and
adenosine-free indexes in the evaluation of intermediate coronary
stenosis

A.M. Leone, P. Cialdella, G.L. De Maria, E. Basile, L. Paraggio, D. D’Amario,
C. Trani, F. Burzotta, A.G. Rebuzzi, F. Crea. Catholic University of the Sacred
Heart, Rome, Italy

Aims: The need for adenosine administration to achieve maximal hyperaemia lim-
its the widespread application of fractional flow reserve (FFR) in the real world.
We previously demonstrated that Pd/Pa ratio registered during submaximal reac-
tive hyperaemia induced by conventional non-ionic radiographic contrast medium
(contrast medium induced Pd/Pa ratio: CMR) can be sufficient for the assessment
of physiological severity of stenosis in the vast majority of cases. In this study we
aimed to test the accuracy of CMR in predicting an FFR<0.80 in comparison with
other adenosine-free indexes, such as basal Pd/Pa and instantaneous wave-free
ratio (iFR).

Methods and results: 323 patients with 373 intermediate coronary stenoses
were prospectively and consecutively enrolled. FFR was measured after admin-
istration of adenosine, CMR was obtained after intracoronary injection of 6 ml
of radiographic contrast medium, while Pd/Pa and iFR were measured at rest.
Pd/Pa was measured in all 373 lesions, while CMR in 279 and iFR in 64. Al-
though we found a significant correlation between FFR and all measured indexes,
the strongest correlation was between FFR and CMR (r=0.92, p<0.001; r=0.77,
p<0.001 for correlation between FFR and Pd/Pa; r=0.76, p<0.001 for correlation
between FFR and iFR). ROC curve analysis confirmed these data, showing an
excellent accuracy of CMR cut-off of <0.83 in predicting a positive FFR (AUC 0.98
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[95% CI: 0.96-0.99], specificity 0.93, sensitivity 0.82). Moreover CMR was statis-
tically superior than basal Pd/Pa<0.92 (AUC 0.94 [95% ClI: 0.91-0.97], specificity
0.93, sensitivity 0.82; p<0.001) and iFR <0.86 (AUC 0.89 [95% CI: 0.76-0.97],
specificity 0.95, sensitivity 0.76; p=0.04) in predicting a positive FFR.
Conclusions: In the present study not only we confirm in a much larger popula-
tion our previously published data, showing that CMR is accurate in predicting the
functional significance of coronary stenosis but also we demonstrate its superior-
ity over other adenosine-free indexes (Pd/Pa and iFR). This finding support the
use of CMR in clinical practice, limiting the use of adenosine to doubtful cases
only.
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Influence of optical coherence tomography on PCI strategy during
bioresorbable scaffold implantation

N.F. Boeder', J. Wiebe', O. Doerr!, T. Bauer', A. Elsaesser?, H. Moellmann?,
S. Achenbach*, C.W. Hamm', H.M. Nef'. "Justus-Liebig University of Giessen,
Department of Cardiology and Angiology, Giessen, Germany; 2 Clinic Oldenburg,
Department of Cardiology, Oldenburg, Germany; °Kerckhoff Heart and Thorax
Center, Bad Nauheim, Germany; *University Hospital Erlangen, Erlangen,
Germany

Background: The biomechanical differences in the structure of bioresorbable
vascular scaffolds (BVS) compared to metallic scaffolds demand an optimal de-
ployment. The combination of angiography with optical coherence tomography
(OCT) during percutaneous coronary intervention (PCl) has been shown to im-
prove safety of PCI. Its superiority in terms of spatial resolution allows for more
accurate detection and quantification of BVS malapposition, underexpansion, tis-
sue prolapse, edge dissection, stent fracture and thrombus. These issues may be
associated with increased post-procedural mobidity and mortality.

Objectives: To evaluate the influence of OCT during PCI and its impact on stent-
ing strategy.

Design: Consecutive patients undergoing PCI with OCT-guided scaffold implan-
tation from April 2012 to October 2014 were reviewed. Angiography and OCT-
images —were analysed, when available, before and after BVS implantation with
respect to a change in PCl strategy.

Results: A total of 162 procedures were included. The median age of the pa-
tients was 62 (35-89) years, and 72.2% of patients were male. Indication for PCI
was stable angina in 74.6%, STEMI in 9.8%, NSTEMI in 9.3%, unstable angina in
6.2% of the cases. OCT was performed in 87% (n=141) before deployment of the
BVS. In 13.5% (n=19) it was decided againgst BVS implantation after OCT analy-
sis due to heavy calcification (6.4%) or inadequate sizing (7.1%). In 19.7% (n=24)
the pre-implantation OCT-analysis influenced the further strategy. This included
the additional use of scoring devices (4.9%). In 10.7% the lesion length was un-
derestimated. OCT analysis after BVS implantation, performed in 128 (79%) of
the patients, led to additional interventions in in 33.6% (n=43) of the procedures.
Specifically, further BVS implantation was performed in 11.7% (edge dissection
10.9%, BVS fracture 0.8%). Additinal balloon dilatation was needed in 20.3%
of cases (thrombus 4.7%, underexpansion 3.1%, malapposition 10.9%, tissue
prolaps 1.6%). In 1.6% of patients no further intervention was needed although
angiography suggested so. In total, the OCT-images before the implantation influ-
enced the PCI strategy in 30.5% and after BVS implantation in 33.59% (overall
53%) of the cases.

Conclusion: OCT guidance during BVS implantation was associated with
changes in PCI procedure more than half of the cases. Thus, OCT guidance
may minimise the presence and the impact of procedural issues during BVS im-
plantation and potentially improve clinical outcome.
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Usefulness of optical coherence tomography in determining the
mechanisms of myocardial infarction in patients without
angiographically demonstrable coronary artery disease

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: Coronary angiography (CAG) generally allows us to identify culprit
lesions in patients with myocardial infarction (MI) by a number of characteristic
findings (e.g. obstruction, narrowing, and haziness). However, a substantial pro-
portion of patients with Ml have no angiographically demonstrable coronary artery
disease (CAD), and it is occasionally difficult to determine the mechanism of Ml
in these patients.

Purpose: The aim of this study was to clarify the usefulness of optical coherence
tomography (OCT) for determining the mechanism of Ml in these patients.
Methods: We studied 441 consecutive patients with MI, diagnosed according to
the third universal definition of MI, admitted to our hospital (mean age, 68.0+13.3
years; men, 78.8%). The culprit lesion morphologies by OCT were classified as
follows: plaque rupture, OCT-calcified nodule, OCT-erosion, and others. The pa-
tients were divided into two groups according to the presence or absence of an-
giographically demonstrable CAD.

Results: Twenty-four patients (5.4%) had no angiographically demonstrable
CAD (non-CAD group). Patients in the non-CAD group tended to be younger
(63.0+16.3 vs. 68.0+13.3 years, P=0.055) and to have lower prevalence rates

of diabetes mellitus and dyslipidemia (20.8% vs. 38.6%, P=0.08 and 37.5% vs.
56.3%, P=0.07, respectively) compared to those for patients in the CAD group. In
the pre-intervention Thrombolysis in Myocardial Infarction (TIMI) flow grade clas-
sification, patients in the non-CAD group had a significantly higher frequency of
TIMI 3 flow grade compared to that for patients in the CAD group (58.3% vs. 8.7%,
P <0.01), although the rate of ST-segment elevation MI was similar between the
groups (66.7% vs. 75.2%, P=0.40). Eighteen patients in the non-CAD group un-
derwent OCT imaging. The incidences of plaque rupture, OCT-calcified nodule,
OCT-erosion, and others were 22.2%, 5.6%, 27.8%, and 38.9%, respectively. The
mechanisms of Ml in patients classified as “others” by OCT included dissection,
spasm, thromboembolism caused by atrial fibrillation, and thrombus formation
triggered by dehydration or hypotension in the intact coronary artery.
Conclusion: The incidence of no angiographically demonstrable CAD in patients
with Ml was relatively high. Although it was difficult to determine where the culprit
lesions were located or what the mechanisms of Ml were using only CAG in these
patients, we could confirm the mechanisms of Ml by using OCT. Hence, OCT
appears to be a useful modality for determining the mechanism of MI, especially
in patients without angiographically demonstrable CAD.

OMINOUS SIGNS IN HEART FAILURE
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Overexpression of phosphodiesterase-2 in mice reduces
CaMKII-dependent enhancement of late sodium current through
impared beta-adrenergic response

N. Dybkova', F. Mason', A. El-Armouche?, S. Sossalla®.  Georg-August-
University, Goettingen, Germany; 2 Dresden University of Technology, Dresden,
Germany

In heart failure, late Na current (late INa) is increased and this has been shown
to lead to arrhythmias and contractile dysfunction. Chronic g-AR stimulation pro-
motes heart failure. CaMKII3, which can be activated by p-AR stimulation (via
cAMP-Epac), increases late INa via phosphorylation. We hypothesized that over-
expression of phosphodiesterase-2 (PDE2), which hydrolyses cAMP, can abolish
activation of CaMKII3, thereby reducing phosphorylation of CaMKII$ targets (such
as late INa), even in the presence of B-AR stimulation. To evaluate this hypothesis
we investigated ventricular cardiomyocytes isolated from PDE2-overexpression
transgenic (TG) vs wild-type (WT) littermates. Late INa integral was measured
using whole-cell patch clamp technique. CaMKII§ was activated upon external
application of either isoproterenol (100 nmol/L, ISO) or direct Epac activator 8-
(4-chlorophenylth)-2’-O-methyladenosine-3’, 5’-cyclic monophosphate (5 pmol/L,
8-CPT). In WT myocytes, both ISO and 8-CPT resulted in significant and com-
parable increases in late INa (control: —-27.9£3.1 vs ISO: —-81.6+4.7 vs 8-CPT:
-78.6+£8.3 A*ms*F-1, n=15 vs 16 vs 14; P<0.001 vs control). However, in my-
ocytes from TG mice the ISO-dependent increase in late INa was completely
abolished (control: —24.6+3.2 vs I1SO: -28.0+3.6 A*ms*F-1, n=16 vs 17), while
direct Epac activation by 8-CPT (-79.4+7.5 A*ms*F-1, n=12, P<0.001) led to
enhancement of late INa. As hypothesized, preincubation with CaMKII3 pep-
tide inhibitor AIP (1pwmol/L, 10 min) significantly reversed the 1ISO- and 8-CPT-
dependent enhancement in late INa in WT myocytes (-26.7+3.4 and -24.7+7.9
A*ms*F-1 respectively, n=5 and 3), as well as the 8-CPT-dependent enhancement
in late INa in TG mice (-30.4+5.5 A*ms*F-1, n=7). Additionally, using confocal mi-
croscopy (Fluo3 AM), we studied the diastolic SR Ca-leak, which is known to be
induced by CaMKIIs-dependent phosphorylation of ryanodine-receptor. Prelimi-
nary data show that the low basal Ca-spark-frequency (CaSpF) could be signifi-
cantly increased by superfusion with ISO in WT (0.094£0.03 vs 0.52+0.08 pm-1s-
1, n=69 vs 66; P<0.001) but not in TG myocytes (0.03+0.02 vs 0.10+0.04 wm-
1s-1, n=46 vs 48). Ongoing work in this mouse model is focussing on the effects
of direct activation of Epac and inhibition of CaMKII$ and on spark frequency.

In conclusion, overexpression of PDE2 in mice abolishes the effect of ISO on the
proarrhythmic late INa via an Epac-CaMKIIs-dependent pathway. Modulation of
this pathway may have potential in the treatment of arrhythmias and heart failure.
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Risk related to diabetes and pre-diabetes in heart failure with reduced
ejection fraction: Insights from PARADIGM-HF

S. Kristensen', I. Squire?, R.C. Starling®, V. Shi*, J.L. Rouleau®, S.D. Solomon®,
K. Swedberg?, M. Zile®, M. Packer®, J.J.V. McMurray' on behalf of PARADIGM-
HF Committees and Investigators. " University of Glasgow, Glasgow, United
Kingdom; 2NIHR Biomedical Research Unit in Cardiovascular Disease,
Department of Cardiovascular Sciences, Leicester, United Kingdom; 3 Cleveland
Clinic Foundation, Heart Failure Center, Heart & Vascular Institute, Cleveland,
United States of America; Novartis Pharmaceutical Corporation, Hanover,
United States of America; °University of Montreal, Montreal, Canada; 6 Brigham
and Women’s Hospital, Boston, United States of America; ”University of
Gothenburg, Gothenburg, Sweden; éMedical University of South Carolina,
Charleston, United States of America; °University of Texas Southwestern
Medical School, Dallas, United States of America

Background: Although the frequency of diabetes is well known in patients with
heart failure and reduced ejection fraction (HF-REF), the prevalence of pre-
diabetes and its consequences are not. We investigated this in the Prospective
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Comparison of ARNI with ACEI to Determine Impact on Global Mortality and Mor-
bidity in Heart Failure Trial (PARADIGM-HF).

Methods: We examined clinical outcomes in 8399 patients during a median
follow-up of 27 months according to history of diabetes and glycaemic status in
the remainder, according to baseline hemoglobin A1c (HbA1c): normoglycaemia
= <6.0%; pre-diabetes = 6.0-6.4% and diabetes = >6.5%. Cox regression mod-
els were used to adjust for known predictors of risk: age, sex, race, HF duration,
NYHA class, LVEF, heart rate, KCCQ score, BMI, eGFR, NTproBNP, ischemic
etiology, prior MI, stroke, and AF.

Results: At baseline, 2907 patients (35% of the total) had a history of diabetes,
an additional 1106 patients (13%) had undiagnosed diabetes, and 2103 (25%)
had pre-diabetes. Compared to the 2158 patients (26%) with normoglycaemia,
the adjusted hazard ratio (HR) for the primary composite outcome of CV mor-
tality or HF hospitalization (CV/HFH) was: 1.61 (95% CI 1.41-1.83) for known
diabetes, 1.54 (1.35-1.74) for known diabetes or HbA1c >6.5% and 1.26 (1.09—
1.45) for pre-diabetes (Figure). The benefit of LCZ696 compared with enalapril
was consistent across the range of HbA1c studied.

Primary composite endpoint
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Outcomes according to glycaemic status

Conclusion: In patients with H-REF, dysglycaemia is very common and com-
pared with normoglycaemia, pre-diabetes, as well as diabetes, is associated with
a higher risk of adverse cardiovascular outcomes. LCZ696 was similarly effective
across the glycaemic spectrum.
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Respiratory syncytial virus infection is associated with acute
decompensated heart in adult patients with congestive heart failure

N. Bellei', L.P. Moreira’, H.L. Godoy?, D.R. Almeida?, A.A. De Paola®. ' Federal
University of Sao Paulo (UNIFESP), Infectious Diseases Division, Sao Paulo,
Brazil; 2 Federal University of Sao Paulo (UNIFESP), Cardiology Division, Sao
Paulo, Brazil

Respiratory syncytial virus (RSV) has been documented as an increased cause of
severe respiratory infections in adults. Few studies have examined RSV infections
in adults with chronic heart diseases.

The aim of this study was to evaluate the occurrence of RSV infection among
chronic heart disease patients, their clinical characteristics and outcome.

During RSV season we assessed RSV respiratory illnesses in prospective co-
horts of adults patients presenting with congestive heart failure (CHF). RSV in-
fection was confirmed by Real-Time PCR technique performed on respiratory
samples of outpatients and those who were hospitalized because acute decom-
pensated heart failure.

A total of 99 patients, median age 57 years, were enrolled in a prospective surveil-
lance including 45 outpatients recruited from the CHF ambulatory, and 52 inpa-
tients, with a history of exacerbation of underlying heart disease without an evi-
dent cause.

Thirty percent (30/99) of all respiratory samples obtained of each subject were
positive for RSV infection. A positive rate of 17.3% (9/52) was observed in hospi-
talized RSV infected cases and 46.6% (21/45) in infected outpatients. RSV infec-
tion generated respiratory symptoms more frequently in hospitalized patients than
in infected outpatients (77.7% x 36.8%). In addition, RSV viral load analysis was
significantly higher in hospitalized patients samples (2.8 log10 copies/mL) when
compared to outpatients infections (1.9 log10 copies/mL) (p=0.02). The results
of this pilot study suggest that RSV is a very frequent cause of infection in adult
patients with heart disease. RSV can cause more severe disease among CHF pa-
tients and those with higher viral load are at higher risk of acute decompensated
heart failure and hospitalization.

RSV infection surveillance should be intensified among CHF patients during sea-
sonality. High-risk patients for hospitalization should be evaluated by RSV test.
An effective RSV vaccine or antiviral may offer benefits for these patients.
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Development of major types of cancer in patients with heart failure

A. Banke', M. Schou?, L. Videbaek', J. Moeller!, F. Gustafsson?, J. Dahl’,
C. Torp-Pedersen?, L. Koeber?, P. Hildebrandt®, G. Gislason®. 'Odense
University Hospital, Department of Cardiology, Odense, Denmark; ?Herlev
Hospital - Copenhagen University Hospital, Department of Cardiology,

Copenhagen, Denmark; 3 Rigshospitalet - Copenhagen University Hospital,
Department of Cardiology, Copenhagen, Denmark; *Aalborg University,
Department of Health, Science and Technology, Aalborg, Denmark;

5 Frederiksberg University Hospital, Department of Cardiology and
Endocrinology, Frederiksberg, Denmark; ¢ Gentofte University Hospital,
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Background: Patients with chronic heart failure (CHF) survive for extended pe-
riods thus increasing the clinical importance of comorbidity such as development
of cancer. It is unknown, which types of cancer that are associated with CHF, and
more knowledge is needed to prevent non-cardiac morbidity and mortality in CHF
patients.

Purpose: The aim of this study was to assess the risk of major subtypes of can-
cer in a large Danish cohort with CHF compared to the total Danish background
population using nationwide Danish administrative registries.

Methods: A total of 9.307 outpatients with verified CHF without prior diagnosis of
cancer (27% female, mean age 68 years, 89% with LVEF <45%) were included in
the CHF cohort from 2002 to 2009. A new diagnosis of cancer was obtained from
the Danish National Patient Registry. Type specific risk of cancer was evaluated
in Cox regression analysis adjusted for age and gender.

Results: With 975 new diagnosis of cancer in the CHF cohort and 330.843 in the
background population the adjusted Cox regression analysis demonstrated an in-
creased risk of any type of cancer in the CHF population with a hazard ratio (HR)
of 1.51 (95% Cl 1.42-1.61, p<0.0001). The subtype specific analysis demon-
strated a HR of 1.81 (95% Cl 1.54-2.12, p<0.0001) for lung cancer, which along
with skin cancer with a HR of 1.84 (95% CI 1.57-2.15, p<0.0001) were the two
most common malignant diagnosis in the cohort constituting proportions of 15.7%
and 16.3%, respectively. The HR for cancer in the kidney and urinary system was
1.75 (95% Cl 1.41-2.18, p<0.0001) and in the liver/biliary system 1.60 (95%
Cl 1.20-2.13, p=0.0015). The risk of lymph/blood cancer and colon/rectal cancer
proved increased with a HR of 1.45 (95% Cl 1.14—1.85, p=0.0027) and 1.24 (95%
Cl 1.04-1.49, p=0.0180), respectively. Women with CHF had an increased risk of
breast cancer constituting a HR of 1.36 (95% Cl 1.02—1.81, p<0.0001), while risk
of prostate cancer was not increased for men in the cohort.

Time analysis with elimination of early diagnosis of cancer did not significantly
change the incidence, thus increased surveillance does not likely explain the re-
sults.

Conclusion: Patients with CHF are of increased risk of major types of cancer,
except for prostate cancer, compared to the background population. Increased
awareness of development of cancer is warranted in patients with CHF.
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High prevalence of iron deficiency in heart failure with preserved
ejection fraction

S. Fitzsimons', R. Troughton?, G.D. Gamble', G.D. Devlin®, M. Lund*,

M. Richards?, R.N. Doughty'. " The University of Auckland, Auckland, New
Zealand; 2University of Otago Christchurch, Christchurch, New Zealand;
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Introduction: Anaemia and iron deficiency (ID) are common co-morbidities
present in patients with heart failure with reduced ejection fraction (HF-REF) and
treatment with iron replacement for those with ID has been shown to improve
symptoms and quality of life. However, between 30-50% of all patients with HF
have preserved ejection fraction (HF-PEF) and the prevalence and relevance of
ID is uncertain among this group of patients.

Purpose: To determine the prevalence of ID and anaemia in patients with HF-
PEF compared to those with HF-REF.

Methods: The PEOPLE study is a prospective observational study of patients
with validated HF that aims to compare clinical outcomes for patients with HF-
PEF to those with HF-REF. For the purpose of this substudy, baseline blood sam-
ples were evaluated for the presence of anaemia and ID. Anaemia was defined as
Hb <13g/dl in men and <12g/dl in women. ID was defined as ferritin <100mcg/L
(absolute ID [AbsID]) or ferritin 100-300mcg/l with a Tsat <20% (relative ID [Re-
IID])

Results: Of the 774 patients, 492 (64%) had HF-REF and 282 (36%) had HF-
PEF. Patients with HF-PEF were older and more likely to be female those with HF-
REF:- 73.8yrs vs 66.7yrs respectively (p<0.001), 45% vs 22% female (p<0.001)
Overall, 440 patients (57%) had ID, of whom 265 (34%) had AbsID and 175 (23%)
RellD. Patients with HF-PEF had a higher prevalence of ID compared to those
with HF-REF:- 64% vs 53% respectively (p<0.003). Among patients with HF-
PEF 41% had AbsID compared with 30% of those with HF-REF (p=0.004). There
were similar proportions of patients with RellD in the two groups (HF-PEF 23%
and HF-REF 22%, p=0.83).

Overall, 257 patients (33%) had anaemia. Of those with HF-PEF 46% were
anaemic, compared with 29% of those with HF-REF (p<0.001). Of the sub-
group of patients with anaemia, 78% of those with HF-PEF had ID (53% AbsID,
26% RellD) compared with 68% of those with HF-REF (40% AbsID, 28% RellD)
(p=0.069). Of those who did not have anaemia, ID was present in 54% of those
with HF-PEF (33% AbsID, 21% RellD) and 48% of pateints with HF-REF (26%
AbsID, 21% RellD) (p=0.24)

Conclusions: ID and anaemia are highly prevalent among patients with HF-PEF
with two-thirds having ID and half anaemia. Importantly, ID, in particular AbsID,
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was commonly present even in the absence of anaemia, in both groups of patients
with HF. Treatment of ID has been shown to improve morbidity in patients with HF-
REF, whether this also applies for patients with HF-PEF needs urgent evaluation.
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Time-related cumulative incidence of congestive heart failure after
childhood cancer treatment; a DCOG LATER study
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of Amsterdam, Pediactric Oncology, Amsterdam, Netherlands; ?Academic
Medical Center of Amsterdam, Cardiology, Amsterdam, Netherlands; °Dutch
Childhood Oncology Group LATER, The Hague, Netherlands; *University
Medical Center Groningen, Pediatric Oncology, Groningen, Netherlands

Introduction: Cardiac events (heart failure (HF), cardiac ischemia, valvular dis-
ease, pericarditis and arrhythmia) are among the most serious late effects after
childhood cancer treatment. HF is the most common cardiac event that develops
even decades after treatment. Known cardiotoxic treatments are anthracyclines
and radiation where the heart was in the field.

Purpose: To determine the incidence of and associated risk factors of HF after
childhood cancer treatment, we performed a large nationwide cohort study in
childhood cancer survivors.

Methods: In our nationwide cohort (n=6,168) of 5-year childhood cancer sur-
vivors, in the Netherlands (diagnosed between 1963 and 2002), questionnaires
were sent to identify patients with HF and medical records were used to further
define HF. The outcome of HF was classified as symptomatic HF needing med-
ication, cardiac device implant, heart transplant or fatal HF. We used a compet-
ing risk analysis to calculate the cumulative incidence of HF (death due to other
causes was a competing risk) and a multivariable Cox regression model for the
risk factors analysis.

Results: We collected cardiac information of 5,307 (86.0%) 5-year survivors (of
which 611 (9.9%) were deceased). Of the other survivors, 521 (8.4%) refused
participation and 340 (5.5%) were lost to follow-up. After a median follow-up of
20.3 years (5-50.4) and at a median attained age of 27.9 year (6.8-65.2), 106
survivors developed HF (2.0%); of these HF patients, 11 survivors needed a car-
diac device, 8 survivors needed a heart transplant and 22 survivors died due to
HF.

The cumulative incidence of HF in all survivors at the age of 20 years was 0.7%
(95% Confidence Interval (Cl) 0.69%-0.70%), at the age of 30 was 2.0% (1.99%-
2.01%), at the age of 40 was 3.6% (3.59%-3.62%) and at the age of 50 was
5.9% (5.85%-5.91%). Contributing risk factors for the development of HF were
treatment with anthracyclines (Hazard Ratio (HR): 11.6; 95% CI 6.3-21.7), mi-
toxantrone (4.1; 2.0-8.3), high dose cyclophosphamide (>10,000 mg/m?) (2.0;
1.2-3.3) and radiation to the heart (1.6; 1.0-2.5).

Conclusion: Survivors of childhood cancer have increasing risk of developing HF
with time, starting even from young age. Especially those survivors treated with
anthracyclines, mitoxantrone, cyclophosphamide and radiation to the heart. Our
study has a high percentage of follow-up, and there for a low risk of bias.

Health care professionals need to be aware of these findings, and recognize the
risk of developing HF in young people, even years after their childhood cancer
treatment.
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Impact of diabetes mellitus on heart failure with reduced ejection
fraction - a Swedish registry based analysis

1. Johansson', M. Edner!, P. Nasman?, U. Dahlstrom®, L. Ryden',

A. Norhammar'. " Karolinska Institute, Cardiology Unit, Department of Medicine,
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Purpose: Patients with diabetes mellitus are at increased risk of developing heart
failure. We analyzed the impact of diabetes on longevity in patients with systolic
heart failure in an everyday life setting.

Methods: Patients with EF <50%, with (n=5829) and without (n=18163) type 2 di-
abetes included in the Swedish Heart Failure Registry (S-HFR) 2003-2011 were
followed for mortality until 30 September 2011 (median 22.5 months). Differences
in background characteristics were adjusted for in a logistic regression model.
Results: Patients were on average 73 years old and 30% were women regardless
of diabetes status. Patients with diabetes more frequently had known ischemic
heart disease (68 vs. 50%; p<0.0001), hypertension (57 vs. 40%; p<0.0001), re-
duced renal function (58 vs. 48%; p<0.0001) and were more often revascularised
(37 vs. 26%; p<0.0001). The proportion of patients with EF <30% was similar in
both groups (38%), while NYHA class Il and IV was more common if concomi-
tant diabetes (53 vs. 41%; p<0.0001). Patients with diabetes had a compromised
survival with a median survival time of 3.7 (range 3.6-3.9) years compared with
5.7 (5.5-5.9) years in those without (log rank, p<0.0001). The unadjusted and
adjusted* ORs (95% Cl) of mortality were 1.61 (1.51-1.71) and 1.64 (1.51-1.78).
Conclusion: These data support that diabetes remains as a strong independent
predictor of mortality in patients with systolic heart failure despite the lack of a dif-
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ference in EF. Ischemic heart disease was highly prevalent in heart failure patients
with diabetes, but only 50% of them were revascularised.

* Adjusted for diabetes, gender, age, duration of heart failure, weight, blood pres-
sure, ischemic heart disease, co-morbidities, revascularisation, eGFR class, Hb
class, pharmacological treatments.

HYPERTENSION AND COMORBIDITIES: A CHALLENGE
OF TREATMENT
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Effect of Diosmin treatment on left ventricular systolic function in
hypertensive patients with chronic venous insufficiency

R. Al Namat', C. Ghiciuc', C.E. Lupusoru’, M.M. Leon', O. Mitu', S. Rusu?,
N.L. Rascanu?, F. Mitu'. "University of Medicine and Pharmacy “Gr. T. Popa’,
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Introduction: Diosmin (D) has a demonstrated activity as venotonic agent. Al-
though flavonoids have been studied for more than 50 years, there is no data
explaining the effect on left ventricular function. No study has identified so far
the role of D treatment over the left ventricular systolic function in patients with
chronic venous insufficiency (CVI) and arterial hypertension.

Purpose: The aim of the study was to determine whether Diosmin treatment
recommended for CVI influence left ventricular ejection fraction (EF) in patients
with arterial hypertension.

Methods: Our 4-year study included 501 patients, aged 40-80, admitted to our
cardiology department. They were all diagnosed with essential arterial hyperten-
sion and CVI according to CEAP classification. We assessed by echocardiogra-
phy the left ventricular mass index (LVMI) and EF. The LVMI threshold was 95
g/m? in women and 115 g/m? in men. We divided the patients into two groups:
one group with normal left ventricular mass index (LVMIN) (n=124) and one group
with pathologic left ventricular mass index (LVMIP) (n=377). Each group was di-
vided into two subgroups according to initiation of D treatment (500 mg twice per
day): 1. LVMIN - D (n=78); 2. LVMIN + D (n=46); 3. LVMIP — D (n=250); 4. LVMIP
+ D (n=127). The groups were homogeneous according to age (62+10, 64+9,
6319, 62+10 years) and body mass index (34+4.6, 35+4, 35.4+4.6, 35.7+5.6
kg/m?). There were no statistical differences for EF (66.7+6.4, 63.5+7.3, 62.1%9,
62.218.3%). All patients were followed for 12 months according to LVMI and EF.
The statistical analysis was performed in SPSS v 16.0.

Results: Comparing the four subgroups according to EF and CEAP classification
after 1 year, we observed that in LVMIN + D subgroup, the EF became significantly
lower in patients with CEAP class Ill-VI compared to CEAP class I-1l (p<0.05).
There were no significant results for EF in patients with LVMIP undergoing D
treatment. As well, there were no correlations regarding EF between the treated
or untreated subgroups.

Conclusions: The study highlights the important role of Diosmin treatment in
maintaining the left ventricular systolic function in hypertensive patients with early
stages of CVI (CEAP class I-l).
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Sitagliptin and risk of hypertension in patients with type 2 diabetes
mellitus: meta-analysis of randomized trials

B. Zhang, Y.I. Zhong, Z. Lu. Third Affiliated Hospital of Sun Yat-sen University,
Department of Neurology, Guangzhou, China, People’s Republic of

Background: Recent reports of sitagliptin use have raised questions about
whether the sitagliptin have beneficial effect on blood pressure of type 2 diabetes
mellitus (T2DM) patients. The aim of this meta-analysis was to evaluate the effect
of sitagliptin on hypertension.

Methods: We searched PubMed, MEDLINE, EMBASE, the Cochrane Central
Register of Controlled Trials, and product information sheets for randomized con-
trolled trials, systematic reviews, and meta-analyses published through December
2012. Studies were included if they were randomized controlled trials of sitagliptin
vs placebo or active comparator for T2DM patients also monitored hypertension.
Relative risks of hypertension events were estimated using a fixed-effects meta-
analysis.

Results: We analyzed 8 randomized controlled trials. Compared with placebo
therapy and control therapy, sitagliptin had no significant increase in risk of hy-
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pertension (n=46/2381 vs 39/2224; RR 0.99; 95% ClI, 0.65 - 1.52; P=0.97). The
risk of hypertension was slightly lower in the sitagliptin group than in the placebo
group, but the difference was not statistically significant (n=27/1459 vs 19/694;
RR 0.72; 95% Cl, 0.40 - 1.29; P=0.27). Conversely, the risk of hypertension was
slightly higher in the sitagliptin group than in the control therapy group, but the dif-
ference was not statistically significant (n=19/922 vs 20/1530; RR 1.48; 95% Cl,
0.76 - 2.86; P=0.25). There was no evidence of substantial heterogeneity among
the trials (12 = 41%, 12 = 28%, and 12 = 46%, respectively).

Conclusions: Sitagliptin has no beneficial or harmful effect on hypertension in
the treatment of T2DM.
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The effect of mineralocorticoid receptor antagonists in patients with
hypertension and diabetes mellitus: a systematic review and
meta-analyses

S. Takahashi', J. Katada', F. Kitamura?, K. Yokoyama?. ' Pfizer Japan Inc.,
Medical Affairs, Tokyo, Japan; 2Juntendo University, Department of Epidemiology
and Environmental Health, Tokyo, Japan

Introduction: Hypertension and diabetes are established risk factors for cardio-
vascular morbidity and mortality. Although blood pressure (BP) control is impor-
tant for diabetic patients in order to prevent cardiovascular events, attaining the
target BP in these patients with a single drug is often difficult.

Purpose: We performed a systematic review and meta-analysis of published
studies to evaluate the anti-hypertensive effects of mineralocorticoid receptor
antagonists (MRAs) as add-on therapy to renin-angiotensin system (RAS) in-
hibitor(s) in patients with hypertension and diabetes.

Methods: A systematic literature search for eligible studies was conducted
through October 2014 based on the Cochrane handbook. Studies were identi-
fied by searching MEDLINE, Embase, ClinicalTrials.gov, and the Cochrane Cen-
tral Register of Controlled Trials. Search terms were hypertension, hypertensive,
blood pressure, diabetes, diabetic, eplerenone, and spironolactone. The search
was restricted to English articles of human studies, which were limited to ran-
domised controlled trials or prospective, observational studies on the administra-
tion of MRA concomitantly with RAS inhibitor(s) in patients with type 1 or type 2
diabetes. Studies were stratified according to controlled vs. uncontrolled designs
and analysed using random-effect models. Articles were excluded if mean sys-
tolic BP (SBP) was <130 mmHg before randomisation for comparative studies or
at baseline for prospective cohort studies.

Results: We identified 9 eligible studies for analysis, involving a total of 486 pa-
tients and consisting of 5 randomized placebo-controlled trials, 3 randomized
active-drug-controlled trials, and 1 single-arm observational study. In placebo-
controlled trials, the mean difference between patients receiving MRA and the
placebo group in office systolic and diastolic BP was —9.4 (95% confidence in-
terval [Cl], -12.9 to -5.9) and -3.8 (95% ClI, -5.5 to -2.2) mmHg, respectively.
Subgroup analyses, considering study type, age, baseline office SBP, and length
of follow-up, did not show a difference from the main analysis in the SBP-lowering
effects of MRA between the groups. In terms of safety, MRA demonstrated a mild
increase in serum potassium (0.4 mEg/L; 95% Cl, 0.3 to 0.5 mEq/L).
Conclusions: MRA contributed to further reduction of SBP and diastolic BP in
patients with hypertension and diabetes who were already taking RAS inhibitors.
Serum potassium levels should be checked regularly to prevent hyperkalaemia.
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Barnidipine compared to lercanidipine in addition to losartan on
endothelial damage and oxidative stress parameters in patients with
hypertension and type 2 diabetes mellitus

G. Derosa’, F. Querci?, |. Franzetti®, P.D. Ragonesi*, A. D’Angelo’, P. Maffioli.
"University of Pavia, Pavia, Italy; ?Ospedale Pesenti Fenaroli, Metabolic Unit,
Alzano Lombardo, Italy; °Sant’ Antonio Abate Hospital, Metabolic Unit, Gallarate,
Italy; *San Carlo Hospital, Diabetes Care Unit, Milan, Italy

Background: Hypertension causes endothelial damage revealed by higher levels
of inflammatory markers.

Purpose: To evaluate the effects of barnidipine or lercanidipine, in addition to
losartan, on some markers linked to endothelial damage and oxidative stress in
patients with hypertension and type 2 diabetes mellitus.

Methods: We enrolled 151 hypertensive patients with mild systolic blood pres-
sure (SBP) >140 and <180 mmHg and diastolic blood pressure (DBP) >90 and
<105 mmHg, type 2 diabetes mellitus, normocholesterolemic. Patients were ran-
domised to barnidipine, 20 mg/day, or lercanidipine, 20 mg/day, both in addition
to losartan, 100 mg/day, for 6 months. We assessed BP monthly, in addition, pa-
tients underwent ambulatory blood pressure monitoring (ABPM) at baseline, and
at the end of the study. We also collected blood sample to assess: fasting plasma
glucose (FPG), glycated hemoglobin (HbA1c), some adipocytokines linked to en-
dothelial damage such as high-sensitivity C-reactive protein (Hs-CRP), tumor
necrosis factor-alfa (TNF-alfa), metalloproteinase-2 (MMP-2) and -9 (MMP-9),
soluble vascular adhesion protein-1 (sVCAM-1), soluble intercellular adhesion
protein-1 (sICAM-1). We also evaluated some markers of oxidative stress such
as isoprostanes and paraoxonase-1 (PON-1).

Results: One hundred and forty-three patients completed the study. Both barni-
dipine and lercanidipine resulted in a significant reduction in SBP and DBP, even

if the blood pressure reduction obtained with barnidipine + losartan was greater
than that obtained with lercanidipine + losartan (p<0.05). Data recorded with
ABPM showed a similar trend. Barnidipine + losartan reduced the levels of Hs-
CRP and TNF-alfa (p<0.05 vs baseline and vs lercanidipine + losartan). There
were no significant differences between the two treatments on the levels of MMP-
2 and -9. Barnidipine + losartan significantly reduced the levels of sVCAM-1 and
sICAM-1, both compared to baseline and to lercanidipine + losartan (p<0.05 for
both). The levels of isoprostanes were reduced by barnidipine + losartan (p<0.05
vs baseline and vs lercanidipine + losartan), while the levels of PON-1 remained
unchanged.

Conclusions: Other than giving a greater reduction of blood pressure, barnidip-
ine + losartan gave an improvement of some parameters linked to endothelial
damage and oxidative stress in diabetic and hypertensive patients.

P5041 | BEDSIDE
Vascular function and atherosclerosis are similar in patient with
idiopathic hyperaldosteronism and essential hypetension

Y. Fujii, T.U. Ueda, H.T. Teragawa. JR Hiroshima General Hospital,
Cardiovascular Medicine, Hiroshima, Japan

Introduction: Primary aldosteronism (PA) is a major cause of secondary hyper-
tension. PA is characterized by autonomous aldosterone hypersecretion, and it
has been reported that patients with PA exhibit higher incidents of cardiovascu-
lar and cerebrovascular diseases than those with essential hypertension. There
is two major subtypes of PA; aldosterone-producing adenoma and idiopathic hy-
peraldosteronism (IHA), but the risk of IHA alone is unclear. The purpose of this
study is to clarify the vascular damage of IHA, comparing essential hypertension
(EH).

Methods: 316 consecutive patients consulted our hospital with hypertension
were included. All patients proposed to check plasma aldosterone concentration
and plasma renin activity. Renovascular hypertension was checked by contrast
computed tomography or renal artery ultrasonography. 231 patients were diag-
nosed EH, 1 was renovascular hypertension, 1 was pheochromocytoma, 2 were
subclinical Cushing syndrome and 78 were diagnosed PA. PA was diagnosed ac-
cording to The Japan Endocrine Society guideline. 53 patients of PA (68% of PA)
underwent adrenal vein sampling and 47 patients were diagnosed IHA who were
proven bilateral adrenal excessive secretion of aldosterone. The patients with IHA
and EH enrolled. Marker of vascular health was assessed as brachial artery flow-
mediated vasodilation (FMD), carotid intima-media thickness (IMT), cardio-ankle
vascular index (CAVI) and coronary artery calcium (CAC) score. FMD and carotid
IMT were measured with B-mode ultrasound, CAVI was measured with a CAVI
instrument and CAC score was measured with computed tomography.

Results: No patient was treated with aldosterone antagonist in both groups. Sys-
tolic blood pressure was similar in IHA and EH group (146+17 vs 142+22mmHg).
Age was significantly lower in IHA group than in EH group (5711 vs 64+11).
FMD, Carotid IMT, CAVI and CAC score was similar in IHA and EHT group (FMD:
3.243.3% vs 2.8+2.3%, IMT: 0.72+0.18 mm vs 0.76+0.23 mm, CAVI: 8.0+1.4 vs
8.5+1.5, CAC score: 118+283 vs 255+553).

Conclusion: These findings suggest that vascular function and atherosclerosis
were similar between IHA and EH. IHA may treat with conventional medical ther-
apy, not with aldosterone antagonist.

P5042 | BEDSIDE
Diverge responses of cardiac autonomic function to beta-blocker
therapy depending on chronic kidney disease

H. Makimoto', K. Fuijiu', K. Shimizu?, E. Amiya', T. Kojima', M. Daimon’,
C. Meyer3, I. Komuro'. "University of Tokyo Hospital, Department of
Cardiovascular Medicine, Tokyo, Japan; ?University of Tokyo Hospital,
Department of Clinical Laboratory, Tokyo, Japan; °University Hospital
Duesseldorf, Division of Cardiology, Pneumology and Vascular Medicine,
Duesseldorf, Germany

Introduction: Although in patients (pts) with chronic kidney disease (CKD), who
have high risk of cardiac death, the sympathetic activation is elevated, the renal-
protective effect and the preventive efficacy of beta-blocker (BB) therapy against
sudden cardiac death for CKD pts remain controversial. We investigated the differ-
ence of BB effect on the cardiac autonomic function utilizing heart rate variability
(HRV) between individuals with and without CKD.

Methods: Twenty-four-hour Holter monitor was conducted in 122 non-diabetic
CKD pts (65 males, 70+11 years, 29 with BB) and 278 non-diabetic controls
without CKD (123 males, 59+16 years, 31 with BB). Both the time-domain and
the frequency-domain HRV analyses were performed. The proportion of NN50
(pNN50; reflecting parasympathetic activity), the high-frequency component (HF;
reflecting parasympathetic activity), and the low-frequency to high-frequency ra-
tio (L/H ratio; reflecting sympatho-vagal balance) were evaluated. The natural
logarithmic transformation (Ln) was performed if the indices were not normally
distributed. To evaluate the contribution of CKD and related comorbidities (hyper-
tension, dyslipidemia, Hb, ischemic heart disease, hyperuremia, age, sex) to the
cardiac autonomic fluctuation, the night-time (10PM-8AM) and day-time (8AM-
10PM) segments were arbitrary adopted during regression analysis.

Results: The BB therapy significantly reduced the heart rate in each cohort
(P<0.05). Although the BB therapy enhanced Ln pNN50 in controls only during
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day-time (P=0.01), the BB therapy made no significant differences in Ln pNN50
during night-time in controls and throughout 24 hours in CKD pts (P>0.05). The
BB therapy did not significantly affect the Ln LF throughout 24 hours in each co-
hort (P>0.05). The Ln HF was significantly enhanced due to BB therapy only
during day-time in controls (P<0.01), in contrast, it was significantly enhanced
with BB therapy only during night-time in CKD pts (P=0.02). Though the Ln L/H
ratio showed significant reduction with BB as compared to without BB throughout
almost 24 hours in controls (P <0.05), the BB therapy made no difference in Ln
L/H ratio in CKD pts (P>0.05). The regression analysis demonstrated that these
significantly different responses to BB therapy depending on the presence of CKD
were maintained after the adjustment for comorbidities above.

Conclusion: The effect of BB on the cardiac autonomic function is different ac-
cording to the presence of CKD. The controversial efficacy of BB in CKD pts may
derive from this divergent effect on the cardiac autonomic function.

P5043 | BEDSIDE
Implementation of hypertension guidelines recommendations in
primary care improves detection of silent renal damage

E. Ardeleanu’, M. Dorobantu?, R. Darabont?, D. Lighezan', R. Lighezan',
D. Gurgus', A. Deleanu’, P. Nicola', S. Baaj'. " University of Medicine and
Pharmacy “Victor Babes”, Timisoara, Romania; 2University of Medicine and
Pharmacy Carol Davila, Bucharest, Romania

Background: Subclinical renal damage in hypertension is often underestimated.
Identification of hypertensive patients at high risk, at which further target organ
damage development or cardiovascular events can be prevented by strict control
of blood pressure and of multiple risk factors, needs to be improved in primary
care.

Purpose: To analyze the results of active detection of subclinical renal damage
made by trained general practitioners in comparison with untrained and to analyse
the factors correlated with renal damage in hypertension.

Methods: During 2013—-2015 we performed a cross sectional study on 3145 hy-
pertensive patients from 12 family medicine offices of Timis County. After ex-
clusion of diabetes and manifest renal disease, 2516 cases of primary hyper-
tension remained. Detection of subclinical renal damage was made by pres-
ence of microalbuminuria (MAU), estimated glomerular filtration rate (eGFR) <60
ml/min/1.73 m? and a slightly elevated serum creatinine. Screening for MAU was
made actively at the family doctor’s office on 1154 cases (45.8%) with Arkray test
strips from spot urine samples. Afterwards patients with subclinical renal damage
performed ambulatory blood pressure and echocardiography.

Results: Detection of subclinical renal damage consisted in MAU was present
in 277 cases (11%), of which 162 cases (14.8%) in the active detection group
vs. 115 (8.44%) in the second group (p<0.05). eGFR <60 ml/min/1.73 m? was
present in 542 (21.5%) cases (25.95% vs.17.47%) and mild elevated creatinine
levels documented in 46 (1.8%) patients (2.68% vs. 1.18%). The mean age of
patients with subclinical renal damage was 56+13.1 years and the mean dura-
tion of hypertension was 6+5.3 years. Twenty six patients with MAU (9.38%) had
mild, 108 (38.9%) moderate and 143 (51.6%) severe hypertension. A high cardio-
vascular risk profile was present in 219 cases with MAU (79.8%). Left ventricular
mass index (LVMI) was 12528 g/m? in the hypertensive group without MAU and
157456 g/m? in the MAU group (<0.04). According to a logistic regression analy-
sis, the values of systolic and diastolic office blood pressure, 24 h systolic blood
pressure, weight and LVMI were the main predictors of MAU (p<0.001 for all de-
terminants).

Conclusions: Better compliance of general practitioners with the recommenda-
tions of hypertension guidelines results in superior detection of kidney injury in
early stages, when the damage process can be regressed and complications pre-
vented. A larger use of this standpoint in the diagnostic work-up of hypertensive
patients is recommended in primary care.

HYPERTENSION TREATMENT
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Effects of antihypertensive therapies on primary and secondary
prevention of stroke: systematic review and network meta-analysis

H.M. Cheng', W.T. Wang?, C.E. Chiang?, S.S. Sung?, L.K. You', S.Y. Chuang*,
C.H. Chen'. "Taipei Veterans General Hospital, Department of Medical
Education, Taipei, Taiwan, ROC; ? Taipei Veterans General Hospital, Division

of Cardiology, Department of Internal Medicine, Taipei, Taiwan, ROC; ° Taipei
Veterans General Hospital, Nursing Department, Taipei, Taiwan, ROC; *National
Health Research Institutes, Division of Preventive Medicine and Health Service,
Research Institute of Population Health Sciences, Miaoli County, Taiwan, ROC

Background: Hypertension is the most important risk factor for stroke and stroke
recurrence. However, the preferred antihypertensive therapy for these patients
has yet to be determined

Methods: We performed a systematic review, network meta-analysis, and meta-
regression of randomized controlled trials that investigated the effect of antihyper-
tensive therapies on primary prevention of stroke or secondary prevention for pre-
vious stroke patients of any vascular event. Trials were identified from searches
of published hypertension guidelines, electronic databases, and clinical trial reg-
istries.

Results: For primary prevention (39 trials, 283529 patients), all antihyperten-
sive agents, except alpha-blocker, outperformed placebo in preventing any stroke
events. By using probability ranking for mixed treatment comparisons, angioten-
sion receptor blocker may be the most preferred agent for primary prevention of
stroke. For secondary prevention (10 trials, 40496 patients), only diuretics sig-
nificantly outperformed placebo for preventing any adverse vascular events, and
should be the class of choice for patients with previous stroke. Moreover, for pri-
mary prevention trials, the meta-regression analysis showed that 1 mmHg de-
crease of BP was associated with an 0.12% absolute risk reduction of (95% con-
fidence interval 0.061-0.170; p=0.00012) for any stroke.

Conclusions: Evidence from randomized controlled trials supports the use of
antihypertensive agents in lowering blood pressure for the primary prevention
of stroke and secondary prevention of vascular events in patients with previous
stroke. Although angiotension receptor antagonist and diuretics may be the most
preferred strategies for primary and secondary prevention, repectively, the final
achieved BP may be the key element in the effective risk reduction for primary
prevention of stroke.

5076 | BENCH
A novel blood pressure lowering and renal enhancing designer
peptide: acute MANP in experimental hypertension

A. Buglioni, S.J. Sangaralingham, G.E. Harders, J.C. Burnett. Mayo Clinic,
Rochester, United States of America

Background: Hypertension remains the key risk factor for cardiovascular and
renal diseases with an unmet need for novel blood pressure (BP) lowering and
organ protective therapies. We recently engineered MANP as a designer ANP-like
therapeutic peptide with enhanced renal and BP lowering properties which go be-
yond native ANP. The biological actions of MANP are mediated by its guanylyl cy-
clase A receptor (GC-A) and the second messenger cyclic guanosine monophos-
phate (cGMP). Compared to ANP, MANP is also resistant to degradation by pep-
tidases highly expressed in the kidney. The acute actions of MANP in lowering
BP and modulating renal function in an animal model of essential hypertension
are undefined.

Purpose: We sought to evaluate the BP lowering and renal actions of acute infu-
sion of MANP in spontaneously hypertensive rats (SHRs).

Methods: We randomized n=12 SHRs in 3 groups: group 1 received MANP
300 pmol/kg/min, group 2 MANP 100 pmol/kg/min and group 3 received vehi-
cle (saline 0.9%). We infused MANP/vehicle for 75’ in anesthetize rats. At the
end of the protocol we collected blood and urine. We measured BP using intra-
carotid catheter, and glomerular filtration rate (GFR) using the clearance of inulin.
Non-parametric one-way analysis of variance (ANOVA) was used for comparison.
p-value significant when <0.05.

Results: See Table.

BP lowering and renal actions of MANP
SHRs parameters  MANP 300 pmol/kg/min - MANP 100 pmol/kg/min  Saline 0.9% p-value

AMAP mmHg 29+4 1615 8+7 0.001
UcGMPV pmol/min 190461 46+20 23+6 <0.0001
GFR ml/min 3+1 1.7+0.4 1.840.3 0.004
UNaV uEg/min 1.7+0.4 1.3+0.5 0.8+0.5 0.06
DFRNa % 97+1 97+0.6 99+2 0.06

Values are mean+SD. AMAP is the difference in blood pressure between the beginning and end
of the drug infusion.

Conclusions: MANP significantly reduced BP through GC-A activation as
demonstrated by the marked increase in urinary cGMP excretion (UcGMPV). Im-
portantly, despite the reduction in BP, MANP increased GFR and showed a trend
for increase in natriuresis (UNaV) with a reduction of distal fractional sodium re-
absorption (DFRNa) in the treated group. These results support MANP as BP
lowering and renal enhancing therapeutic peptide. Further studies are needed to
evaluate the long-term effects of MANP in hypertension.

5077 | BEDSIDE

Impact of a custom-made mandibular repositioning device (MRD) on
blood pressure in obstructive sleep apnea (OSA) patients
noncompliant with continuous positive airway pressure (CPAP)

M.P. D’Ortho, V. Attali?, D. Leger®, C. Monaca*, P.J. Monteyrol®, L. Morin®,

E. Mullens’, B. Pigearias®, J.C. Meurice®, M.F. Vecchierini® on behalf of
ORCADES study group. APHP, Bichat-Claude Bernard Hospital, Paris; 2APHP,
Pitié-Salpétriére Hospital, Paris; APHP, Hétel Dieu Hospital, Paris; *Roger
Salengro University Hospital, Lille; °Polyclinic du Tondu, Bordeaux; ResMed
Science Center, Saint-Priest; ”Foundation Bon Sauveur, ALBI; 8Sleep
laboratory, Nice; °University Hospital of Poitiers, Poitiers, France

Background: Prevalence of arterial hypertension (HTN) is high in pts with Ob-
structive Sleep Apnea (OSA). Guidelines recommend Mandibular Reposition-
ing Devices (MRD) as first-line treatment in mild-to-moderate OSA and second-
line therapy for OSA pts noncompliant with continuous positive airway pressure
(CPAP). MRD treatment may improve blood pressure in OSA pts with HTN.
Purpose: ORCADES, a French prospective multicenter cohort study is evaluating
the long-term effects of a custom-made MRD in OSA pts who refused or did not
tolerate CPAP. Interim data are presented at 3-month follow-up.
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Methods: Eligible OSA pts have been fitted with a CAD/CAM MRD. Objective
sleep data (polygraphy or polysomnography), clinical symptoms, arterial blood
pressure (BP), quality of life and side effects are evaluated at baseline and during
follow-up (FU) visits. MRD treatment success is defined by a reduction of 50%
or more in Apnoea-Hypopnoea Index (AHI) from baseline. Patient was hyperten-
sive (HTN) if office systolic and/or diastolic BP were respectively >140 and >90
mmHg.

Results: 77 HTN and 222 nonHTN pts treated with MRD were analysed. Sex
ratio (75% male), age (53+11y) and AHI (29+15/h) were similar in both groups.
In HTN group, body mass index was higher and nadir SpO2 was lower. Therapy
success was higher in non-HTN group (84% vs. 66%, p=0.0012). Improvement in
oxygen saturation, sleepiness or quality of life was equivalent in both groups with
no weight change. In HTN group, SBP and DBP were reduced significantly (see
table) and BP was normalized in 59% of pts. SBP decrease was correlated with
mean SpO2 improvement (p=—0.30, p=0.022). Only 8% of pts stopped MRD due
to side effects and mean usage was similar in both groups (6.7 hours/night).

Evolution of BP under MRD therapy

Group BP Baseline 3 month FU A P
HTN SBP, mmHg 140.3+7.8 133.3x12.0 -7.6£12.7* <0.0001
Non-HTN SBP, mmHg 122.3+9.0 123.5+£13.2 1.5£12.8 NS
HTN DBP, mmHg 88.6£8.0 81.8+9.1 -6.8£10.2* <0.0001
Non-HTN DBP, mmHg 74.14£7.6 75.41£9.7 1.5+10.4 NS

HTN, arterial hypertension; Non-HTN, no arterial hypertension; DBP, diastolic blood pressure;
SBP, systolic blood pressure. *p<0.0001 vs. non-AHTN.

Conclusion: Custom-made CAD/CAM MRD is effective in OSA pts noncompliant
with CPAP with additional benefits on blood pressure.
Acknowledgement/Funding: ResMed
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Lack of evidence that frailty modifies the positive impact of
antihypertensive treatment in very elderly people

J. Warwick', E. Falaschetti’, K. Rockwood?, A. Mitnitski?, L. Thijs®, N. Beckett',
C. Bulpitt', R. Peters'. "Imperial College London, London, United Kingdom;
2Dalhousie University, Department of Medicine, Halifax, NS, Canada; KU
Leuven, Hypertension and Cardiovascular Epidemiology, Leuven, Belgium

Background: Treatment of hypertension with antihypertensive medication has
been shown to reduce stroke, cardiovascular events and mortality in those aged
80 and over, but there is concern that such treatment may not be appropriate in
frailer individuals. To investigate whether there is an interaction between the ef-
fect of treatment for hypertension and frailty in older adults, we calculated a frailty
index for all available participants from the HYpertension in the Very Elderly Trial
(HYVET) study, a double-blind, placebo controlled study of antihypertensives in
people with hypertension aged 80 and over, and obtained frailty adjusted esti-
mates of the effect of treatment with antihypertensive medication on risk of stroke,
cardiovascular events and mortality.

Methods and findings: Participants in HYVET were randomised 1:1 to active
treatment with indapamide sustained release (SR) 1.5mg +/- perindopril 2-4mg
or to matching placebo. The FI was calculated at entry, based on fifty seven po-
tential deficits. The distribution of Fl was similar to that seen in population studies
of adults age 80 years and over (median FI=0.17; IQR 0.11-0.24). Cox regression
was used to assess the impact of Fl at entry to the study on subsequent risk of
stroke, total mortality and cardiovascular events. Models were stratified by region
of recruitment and adjusted for age at entry and sex. Extending these models to
include a term for a possible interaction between treatment for hypertension and
FI provided a formula for the treatment effect as a function of FI. For all three
models the point estimates of the hazard ratios for the treatment effect decreases
as Flincreases, although to varying degrees and with varying certainty.
Conclusions: We found no evidence of an interaction between effect of treatment
for hypertension and frailty as measured by the FI. Both the frailer and the fitter
older adults with hypertension appeared to gain from treatment.
Acknowledgement/Funding: The Dunhill Medical Trust [grant number: R287/
0213]
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Effect of a short term antihypertensive treatment on retinal arterioles
evaluated with adaptive optics camera

D. Rosenbaum’, A. Mattina', C. Kanagasabapathy', E. Koch?, M. Paques?,

N. Chateau®, B. Lamaury Bardet®, X. Girerd'. "AP-HP - Hospital Pitie-
Salpetriere, Paris, France; 2 Vision Institute, 15/20 Hospital, APHP, paris, France;
3Imagine Eye, orsay, France

Objectives: Antihypertensive treatment Long-term administration can correct
retina arteriolar remodeling. A recently developed adaptive optics (AO) fundus
camera enables high reproducible repeated measurements of retinal arteriolar
morphology. Our objective was to assess arteriolar changes after a short-term
antihypertensive treatment prescription.

Methods: Two groups of non-diabetic hypertensive patients were included. Group
1 consisted in treated or untreated subjects with uncontrolled blood pressure (BP)
and group 2: treated subjects with controlled BP. In group 1, ARB or Calcium
antagonist was added to the prescription and subjects with Systolic BP (SBP)

decrease >10 mmHg were followed-up. Wall thickness (WT) and lumen diameter
(LD) were measured directly using the RTX1® AO camera and a semi-automated
analysis software. They were used to calculate Wall-to-Lumen Ratio (WLR) and
Wall Cross Sectional Area (WCSA). AO examination was performed by the same
trained orthoptist on the same arteriolar branch and at the same distance from
the optical disk at baseline and after one month.

Results: We included 30 patients in group 1 and 20 in group 2 (50+13 years,
57% men). In group 1, BP and WLR significantly dropped when LD increased.
No changes were observed in group 2. Univariate analysis showed significant
regression between WLR and SBP absolute decrease (R?=0.18, p=0.01).

Table 1
Group 1 Group 2
Baseline 1 month follow up  Baseline 1 month follow up

Systolic BP, mmHg 154.8+4.9 128.6+4.9% 120.8+5.1 119.4+5.3
Diastolic BP, mmHg 87.6x71.2 76+2.8 71.2£3.3 71.9£3.0
WLR 0.329+0.012  0.294+0.01"  0.312+0.013 0.301+0.01
Lumen diameter, um 73.09+2.51 76.5+2.37* 76.36+2.59 77.03+2.45
Wall thickness, um 23.8+0.99 22.08+1.12% 23.99+1.02 23.12+1.16
Wall cross sectionnal area, pm?  3206+222 31004224 3379+229 3292+232

Data are expressed as mean + SD. BP, blood pressure. *p<0.05, 1p<0.01, ¥p<0.001 between
baseline and follow-up with bilateral Wilcoxon test on matched pairs.

Conclusion: AO can visualize retinal arteriolar morphology short-term modifica-
tions. Although WLR reduction could be ascribed to eutrophic remodeling, the
observed LD increase without change in WCSA suggests a short-term effect of
antihypertensive treatment on arteriolar tonus.

5080 | BEDSIDE
Effect of allopurinol on serum uric acid and endothelial function in
patients with essential arterial hypertension optimally treated

A.S. Hodorogea, A. Campeanu, A.M. lliesiu, |.T. Nanea. University of Bucharest
Carol Davila, Bucharest, Romania

Background: Serum uric acid (SUA) is involved in cardiovascular (CV) disorders
and the hypouricemic agent allopurinol (ALLO) has proven effective in improving
endothelial dysfunction (ED), a major contributor to the development and progres-
sion of arterial hypertension (AH). The effect of ALLO on ED in relationship with
the severity of AH has not been well studied.

Purpose: The aim of the study was to analyse: 1) the relationship between SUA,
ED and CV risk and 2) the effect of ALLO on SUA and ED in relation to the severity
of AH in patients (pts) with essential AH optimally treated.

Methods: The study group consisted of 103 pts (mean age 62+14 years; 52%
men) with essential AH (grade 2-28%, grade 3-66%), optimally treated (aver-
age blood pressure on 24 hour ambulatory monitoring 136.57+13.80/83.89+10.04
mmHg). We determined for all pts target organ damage (heart, peripheral arter-
ies, kidney, brain), endothelial function by flow-mediated vasodilation (FMD) using
two-dimensional vascular ultrasound of the brachial artery and SUA level. ALLO
300 mg/day was randomly administered in 46 pts, regardless of the SUA level
(ALLO+ group). SUA level and FMD were reassessed in all pts (ALLO+/ ALLO-
groups) after one month (mo) and after 3 mo.

Results: SUA level (mg/dl) was 5.62+1.96 in ALLO+ and 5.18+1.73 in ALLO-
(p=0.6) and correlated with: the number of risk factors-r=0.34 (p=0.0004), the to-
tal CV risk category (low, moderate, high, very high)-r=0.32 (p=0.001), the total
CV risk calculated by SCORE model-r=0.32 (p=0.001), target organ damage-
r=0.35 (p=0.0003), left ventricular mass- r=0.32 (p=0.0022) and FMD-r=-0.61
(p=0.044). In ALLO+ SUA (mg/dl) significantly decreased after one mo to 3.3+1.4
(p<0.0001) and remained low after 3 mo: 3.63+0.79 (p=0.14). In ALLO- SUA
had no significant change after 1 mo: 5.3+1.7 (p=0.94) or after 3 mo: 5.54+1.47
(p=0.64). ED was significantly improved in all pts in ALLO+, FMD (%) increasing
after 1 mo from 8.98+4.53 t0 9.42+4.40 (p<0.0001) and reaching 10.91+4.01after
3 mo (p<0.0001). In ALLO- FMD (%) did not change significantly from 10.60+4.79
at baseline to 10.73+4.77 after 1 mo (p=0.09) and 10.64+4.21 after 3 mo (p=0.43).
The improvement of ED in ALLO+ was more important than in ALLO- in pts with
high (p=0.0011) and very high risk (p<0.0001). FMD variation did not correlate
with SUA variation after 1 mo-r=—0.20 (p=0.22), or after 3 mo-r=0.075 (p=0.66).
Conclusions: 1) SUA levels correlate with ED, CV risk and target organ damage
in AH and 2) ALLO improves ED, even more important as the CV risk is higher,
independent of lowering SUA level.

5081 | SPOTLIGHT
Effects of angiotensin-Il receptor blocker or calcium channel blocker
on abdominal aortic aneurysm growth at presurgical stage

T.M. Murohara’, Y. Kureishi Bando', K.N. Nishigami?, A.H. Hirakawa',

E.T. Taguchi?, M.I. lida", M. Nanasato®, H.K. Kamiya*, K.N. Komori® on behalf
of AAA study. ' Nagoya University Graduate School of Medicine, Department of
Cardiology, Nagoya, Japan; ?Saiseikai Kumamoto Hospital, Kumamoto, Japan;
3Nagoya Daini Red Cross Hospital, Nagoya, Japan; *Nagoya First Red Cross
Hospital, Nagoya, Japan; °Nagoya University Hospital, Nagoya, Japan

Introduction: Patients with smaller-size abdominal aortic aneurysm (smAAA) re-
ceive no survival benefit by surgical intervention, thus, smAAA patients at presur-
gical stage are followed by medical therapy mainly with anti-hypertensives. How-
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ever, it is unknown what type of drugs can effectively delay the enlargement of
smAAA. Preclinical studies suggest that angiotensin Il induces aortic aneurysm
formation that is inhibited by angiotensin-Il receptor blocker (ARB). In a small
cohort study, ARB slowed the rate of aortic-root dilation in young patients with
Marfan’s syndrome. Thus, ARB may be useful to slow down the enlargement of
smAAA. We, thus, examined the effects of ARB, candesartan, on the growth rate
of smAAA in comparison with a common anti-hypertensive drug, amlodipine, a
calcium channel blocker.

Methods: In this randomized, multicenter and prospective study (UMIN #2216),
patients with presurgical smAAA (n=128) and inoperative AAA (n=4) (mean AAA
diameter, 3.9£0.7 mm) were assigned to either candesartan (n=67, CAN) or am-
lodipine (n=64, AML) group with 5 minimization factors (statin use, smoking, age,
gender, renal function). Primary endpoint was the % changes in AAA diameter
at 24 mo of the follow-up measured by plain multislice computed tomography
and its difference between the two groups was evaluated based on the mixed-
effect model repeated measure. Secondary endpoint was the incidence of time to
surgical repair that was compared using multivariate Cox regression analysis by
intention to treat.

Results: There was no statistical difference in the blood pressure time course
between the CAN and AML (p=0.800) groups. The % change at 24 mo of AAA
diameter did not differ between the CAN and AML groups [8.4% for CAN (95% ClI,
6.23 to 10.59%) and 6.5% for AML (95% Cl, 3.65 to 9.43%) and the difference of
1.87% (95% Cl, —1.22 to 4.95%; p=0.233)]. The hazard ratio for surgical repair of
the AML arm relative to those CAN was 2.615 (95% Cl, 0.721 to 9.492; p=0.144).
The use of b-blocker had no additional effects on smAAA growth and incidence
of surgery.

Conclusion: Candesartan and amlodipine had comparable efficacies on both
blood pressure and the growth rate of sSmAAA size.
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Chronic treatment with orally active angiotensin-(1-7) formulation
decrease oxidative damage and improve hemodynamic parameters in
spontaneously hypertensive rats

D. Ravizzoni Dartora', P. Rohr', M. Bertagnolli2, A. Nascimento®, D. Dias*,
K.R. Casalli®, K. De Angelis*, M.C. Irigoyen®, R.A. Santos’. "Instituto de
Cardiologia do Rio Grande do Sul - Fundagdo Universitaria de Cardiologia, Porto
Alegre, Brazil; ?CHU Sainte Justine Research, Montreal, Canada; °Instituto do
Coragao - Universidade de S&o Paulo, Hipertensdo Experimental, Sdo Paulo,
Brazil; *Universidade Nove de Julho (UNINOVE), Departamento de Medicina,
Sao Paulo, Brazil; ® Instituto de Ciéncia e Tecnologia da Universidade Federal de
Sao Paulo, Sdo Paulo, Brazil

Background: Renin-angiotensin (RAS) system has been implicated in the patho-
genesis of cardiovascular diseases. The cardioprotective Angiotensin-(1-7)/Mas
axis has an important role in cardiovascular regulation once that Ang-(1-7) ex-
erts beneficial effects mainly due to antihypertensive and antioxidative proper-
ties. Furthermore, low levels of Ang-(1-7) have been evidenced in cardiovascular
diseases mainly associated with changes in blood pressure (BP) such as in hy-
pertension. Oxidative stress, characterized by increased reactive oxygen (ROS)
production, seems to be an important mechanism in hypertension and due to this
antioxidative interventions have shown some cardiovascular benefits.

Purpose: To assess the effect of a chronic treatment with orally active formulation
of Angiotensin-(1-7) (HPBCD/Ang-(1-7)) in cardiac oxidative stress and hemody-
namic parameters in SHR.

Methods: Male spontaneously hypertensive rats (SHR) (15 weeks) treated by
gavage with tap water (C) or HPBCD/Ang-(1-7) (A) (30 ug/kg), once a day for 10
weeks (n=8/group). After treatment systolic arterial pressure (SAP), diastolic ar-
terial pressure (DAP), mean arterial pressure (MAP) and heart rate (HR) were
recorded from a femural catheter (Windag/2Hz). At the end of hemodynamic
measurements hearts were collected for biochemical assays: cardiac lipid per-
oxidation by chemiluminescence (CL) initiated by t-BOOH, superoxide dismutase
(SOD) antioxidant enzyme activity and superoxide anion (O2-) analysis.
Results: Chronic treatment with the orally active Ang-(1-7) reduces SAP,
DAP, MAP, HR in treated group (in C and A respectively; SAP=216,2+5,09
and 195,4+4,15, DAP= 147+1,90 and 134,6+3,17, MAP=180,2+3,48, and
162+3,18mmHg, HR=353,5+9,95 and 299,9+6,54 bpm; P <0.05). Oxidative dam-
age was decreased in Ang-(1-7) treated SHR (CL=4870+968 and 1693+622,7
cps/mg protein; O2-= 9,48+0,40 and 5,40+0,43 mmoles/mg P <0.05). Regard
to SOD antioxidant enzyme activity there were no significant differences related
to Ang-(1-7) chronic treatment (SOD=19,29+0,67 and 18,33+1,42 U/mg protein;
P <0.05)

Conclusion: Our results show that the oral treatment with Ang-(1-7) was able
to improve relevant cardiovascular parameters which are altered in hypertension,
such oxidative damage and arterial pressure values, improving cardiac function
and oxidative metabolism and reinforce the pharmacological potential of orally
active Ang-(1-7) in hypertension therapy.
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The influence of antihypertensive therapy with amlodipine and
telmisartan on serum adiponectin level in the metabolic syndrome

A. Karimova, S. Mammaeyv, V. Petrosova. Dagestan State Medical Academy,
Makhachkala, Russian Federation

Background: The central obesity and arterial hypertension (AH) are associated
with the basic pathogenetic mechanism of metabolic syndrome (MS) - insulin
resistance (IR). Adiponectin - the adipose tissue hormone plays an important role
in blood preassure (BP) regulation and AH and IR pathogenesis in MS.
Purpose: To find out the influence of antihypertensive therapy in MS patients with
AH on the adiponectin level.

Methods: 65 persons included in the study were divided into two groups: the main
group - 40 patients (15 men and 25 women) with AH and MS, mean age 50,7+4,7
years, and the control group - 25 healthy people (11 men and 14 women), mean
age - 43,7+7,2 years. The main group was randomized into two subgroups: 20
patients of the first subgroup were treated by angiotensin Il receptor blocker
telmisartan (40—-80 mg per day) and 20 patients of the second subgroup — by
calcium-channel blocker amlodipine (5—10 mg per day) during 12 weeks. The an-
thropometrical measurements, biochemical blood analyses, fasting serum insulin
and leptin levels estimations (by the enzyme-linked immunosorbent assay) were
carried out in both groups before and after the therapy. IR index was evaluated by
Homeostasis Model Assessment 2 (HOMAZ2) calculator.

Results: The statistically significant decrease of systolic BP (SBP) and dias-
tolic BP (DBP) was observed in both subgroups: ASBP= - 18,35+8,9 mmHg
and ADBP = -6,95+5,1 mmHg in telmisartan group and ASBP= - 23,65+9,6
mmHg and ADBP = - 5,35+3,9 mmHg in amlodipine group (p<0,001). The
mean baseline adiponectin levels were reliably lower in both subgroups com-
pared to control group (13,9+2,9 ng/ml and 17,25+4, ng/ml, p<0,001). There was
revealed the increase of its levels in both groups, but just in telmisartan sub-
group these changes were statistically reliable (A=+16,66+6,8 ng/ml, p<0,001
and A=+3,47+1,94 ng/ml, p>0,05 for telmisartan and amlodipine, respectively).
IR-HOMA2 that was significantly increased in both subgroups at baseline also
reliably decreased after treatment only in the first subgroup (A IR-HOMA2 =
-0,73+1,25, p=0,017).

Conclusions: The antihypertensive therapy with telmisartan leads to IR-HOMA2
decrease and serum adiponectin level increase that can demonstrate the patho-
genetic effects of telmisartan in MS, while amlodipine doesn't influence signifi-
cantly those parameters.
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Predicting prognosis in patients with hypertensive left ventricular
hypertrophy during thirteen years

D. Djordjevic', I. Tasic', S. Kostic, B. Stamenkovic', M. Lovic', D. Lovic?.
TInstitute for treatment and rehabilitation Niska Banja, Nis, Serbia; ?Internal
Clinic Inter Medica Dr Lovic, Nis, Serbia

Introduction: Left ventricular hypertrophy in hypertensive patients predicts car-
diovascular morbidity and mortality. It is important to find out which of other non-
invasive parameters are the best predictors for bad outcome in these patients.
Purpose: The aim of the study was to examine the correlation between non-
invasive parameters and outcomes in patients with essential arterial hypertension
(AH) and left ventricular hypertrophy (LVH) during the thirteen years of follow-up.
Patients used regular medicament therapy according to the European guidelines
during the period of follow-up.

Methods: 104 patients were examined (55.3+8.4 years; 61 male and 43 female)
with AH and LVH. All patients were examined by means of echocardiography (two
independent examiners - Acuson-Sequoia), exercise testing, 24-h Holter monitor-
ing, 24-h ambulatory blood pressure monitoring, heart rate variability and QTc
interval dispersion.

Results: Average left ventricular mass index (LVMI) was 170.8+32.1 g/m? and
duration of hypertension was 12.5+7.7 years. During the thirteen years period of
follow-up in 33 (31.7%) patients occurred cardiovascular and cerebrovascular ad-
verse events (AE). At the beginning of the study patients with AE had greater:
LVMI (188.9+37.9 g/m? vs. 162.4+25.1 g/m?; p<0.001), left ventricular mass
(362.0+85.6 g vs. 321.3+64.0 g; p<0.02), septum thickness (14.3+2.9 mm vs.
13.2+2.0 mm; p<0.05), posterior wall thickness (12.1£1.2 mm vs. 11.6+1.0 mm;
p<0.05) and left atrial diameter (41.4+£6.0 mm vs. 39.0+4.5 mm; p=0.05). In pa-
tients with AE QTc dispersion was greater than in patients without AE (72.5+20.5
ms vs. 53.8£19.2 ms; p<0.001). AE occurred in 21 (55.3%) of 38 patients with
QTc dispersion greater than 65 ms and in 12 (18.2%) of 66 patients with QTc
dispersion lower than 65 ms (odds ratio 2.66; 95% CI 1.63 to 4.33). Patients
with AE had frequent premature ventricular beats per hours (p<0.05) in 24-hours
holter monitoring. Using multiple linear regression analysis the best predictors of
worse prognosis were QTc dispersion and LVMI (standardized coefficient beta:
for QTc dispersion 0.381; p<0.0001 and for LVMI 0.351; p<0.0001 and for the
model: R=0.534, R? = 0.285, adjusted R? = 0.271, standard error of the estimate
=0.40252; p<0.0001).

Conclusions: Patients with greater QTc dispersion, especially greater than 65
ms, and greater left ventricular mass index have worse outcome during the thir-
teen years in spite of regular medical treatment.
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Direct comparison of the safety and efficacy of two rule-out strategies
for AMI: combination of 1h-algorithm and undetectable levels at
presentation versus 2h-accelerated diagnostic protocol

M. Rubini Gimenez, R. Twerenbold, K. Wildi, T. Reichlin, M. Wagener,
C. Puelacher, 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, selec-
tion of the best strategy for clinical practice is challenging. We therefore aimed to
directly compare the safety and efficacy of two previously defined strategies: LOD
(Undetectable levels of high-sensitivity cardiac troponin (hs-cTn) T at presenta-
tion) in combination with hs-cTnT 1h-algorithm versus 2h-ADP rule-out strategy
(Oh and 2h levels<99th percentile, no significant ECG changes and TIMI Score
of <1).

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 (NPV) for AMI in the rule-out
zone of the respective rule-out strategies. Efficacy was quantified as the per-
centage 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 as-
says (hs-cTnT Roche: LOD <5ng/l; 1h algorithm: Oh<12ng/l and A0-1h<3ng/I
and 99th percentile =14ng/l; hs-cTnl Abbott: LOD <2ng/l; 1h-algorithm Oh <5ng/L
and AO-1h<2ng/l; 99th percentile=26.2ng/l) to ensure that findings are indepen-
dent 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 pa-
tients. The safety was very high and comparable with both algorithms (LOD+1h-
Algorithm NPV 99.9%, 95% CI 99.5-100% versus 2h ADP: NPV 100%, 95%
Cl 99.4-100% p=ns). Regarding efficacy, 1h-algorithm +LOD allowed rule-out in
60%o0f patients versus 38% with 2h ADP (p<0.001). Using hs-cTnl, the safety was
very high and comparable with both algorithms (LOD+1h-Algorithm NPV 99.4%,
95% Cl 98.6-99.9% versus 2h ADP: NPV 100%, 95% Cl 99.3-100% p=ns). Re-
garding efficacy 1h-algorithm +LOD allowed rule-out in 53%o0f patients versus
38% with 2h ADP (p<0.001).

Conclusion: Both investigated rule-out strategies allow a safe rule-out of AMI.
However the combination of LOD+1h-algorithm has a significantly higher efficacy
allowing the rule out of more than double of patients and has the obvious ad-
vantage of allowing rule-out already after 1h and without the need of TIMI Score
calculation.
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Inaccurate treatment and poor outcome in patients with ACS and
atypical symptoms

E. Cenko', R. Ricci', Z. Vasiljevic?, D. Trninic®, B. Knezevic*, O. Gustiene®,

D. Milicic®, O. Manfrini', L. Badimon?, R. Bugiardini'. " University of Bologna,
Dept of Experimental, Diagnostic and Specialty Medicine, Bologna, ltaly;
2University of Belgrade, Clinic of Cardiology, Clinical Centre of Serbia, University
Clinic, Belgrade, Serbia; °Clinical Center Banja Luka, Banja Luka, Bosnia and
Herzegovina; * Clinical Center for cardiology, Podgorica, Montenegro; °Lithuanian
University of Health Sciences, Kaunas, Lithuania; ®Institute for Cardiovascular
Diseases & Rehabilitation, Zagreb, Croatia; ” Cardiovascular Research Center
(CSIC-ICCC), Barcelona, Spain

Purpose: We explored clinical characteristics and outcome associated with atyp-
ical chest pain (CP) in patients with diagnosis of ACS.

Methods: Data of 8947 patients (32.4% women) from the International Survey
of Acute Coronary Syndrome in Transitional Country (ISACS-TC) were reviewed
in our comprehensive coordinating center. Only patients with admission and dis-
charge diagnosis of ACS were considered.

Results: There were 778 patients with atypical CP for the index event. These
patients were significantly (p<0.001) older than those with typical CP (68 vs.
63 years) and they were more likely to be female (41.3% vs. 31.6%). More fre-
quently (p<0.01), they had history of diabetes (33.2% vs. 25.6%) and hyperten-
sion (73.7% vs. 68.6%), but less smoking (21.7% vs. 35.6%) and hypercholes-
terolemia (39.2% vs 43.6%). Peripheral artery disease (5.3% vs. 3.1%), chronic
kidney disease (11.9% vs. 5.6%) and history of stroke (10.7% vs 4.7%) were more
frequently (p<0.001) in patients without then with typical CP. Moreover, a greater
number (p<0.001) of patients without typical CP compare to those with typical
CP had a delay >12 hrs to arrive to hospital; absence of typical CP doubled the
probability (OR: 2.18; Cl: 1.89-2.55) to late hospital presentation. Interestingly,
patients without typical CP were significantly more likely to exhibit signs of heart
faliure (42.8% vs. 22.1%), although they less frequently had STEMI as index even.
In-hospital mortality rate was in the overall cohort 8.2% (STEMI: 9.1%, NSTEMI:
8.8%, UA: 2.1%). Yet, the mortality was significantly greater for patients with atyp-
ical CP (STEMI: 19.8%, NSTEMI: 19.3%) than for those with typical CP (STEMI:

6.7%, NSTEMI: 7.1%). It should be noted, however, that patients with atypical
CP were less likely (p<0.001) to receive medications (aspirin 90.4% vs. 96.2%;
beta-blockers 66.9% vs. 78.9%) and invasive procedures (21% vs. 47.6%) than
patients with typical CP.

Conclusions: ACS without typical CP is not a rare experience and it is associated
many co-morbidity and poor outcome, both in women and men. Strategies to
avoid underestimation of atypical symptoms represent potential opportunities for
improving the outcome of these patients.
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A comparison of biomarkers and risk scores on risk stratification for
patients with acute coronary syndrome

T. Onda', K. Inoue?, S. Suwa®, J. Matsuoka', Y. Nishizaki', M. Sumiyoshi?,
H. Daida'. "Juntendo University School of Medicine, Tokyo, Japan; 2Juntendo
University Nerima Hospital, Tokyo, Japan; °Juntendo University Shizuoka
Hospital, Cardiology, Shizuoka, Japan

Background: Accurate and efficient risk stratification for patients with acute coro-
nary syndrome (ACS) remains a significant problem. Validated risk scores includ-
ing Global Registry of Acute Coronary Events [GRACE], Thrombolysis In Myocar-
dial Infarction [TIMI], and the Platelet Ilb/llla in Unstable Angina: Receptor Sup-
pression Using Integrilin Therapy [PURSUIT]) have two significant problems. One
is these algorisms are complicated, and second is that these algorithms were es-
tablished before the drug-eluting stent era, which has dramatically improved the
prognosis in patients with ACS. Few investigations have compared the usefulness
of multiple biomarkers and these risk scores for predicting the risk of cardiovas-
cular events.

Methods: This study is a prospective, multicenter, observational study of patients
with ACS (n=562, 66.9+12.1 years old, 76% male) admitted to hospitals in Japan
from 2010 to 2013, inclusive. We measured N-terminal pro B-type natriuretic pep-
tide (NT-proBNP), high sensitive troponin T (hsTnT), high sensitive C-reactive
protein (hsCRP) and heart-fatty acid binding protein (H-FABP), respectively. We
calculated the validated risk scores simultaneously. The primary end point was
death from cardiovascular events during one year of follow-up. We excluded per-
sons who had serum creatinine levels greater than 2.0 mg/dL. Area under the re-
ceiver operator characteristic curve (AUC) and net reclassification improvement
were used to compare incremental contributions of each marker.

Results: During the follow-up period, 31 participants (5.5%) died from cardiovas-
cular events. In analyses adjusting for conventional risk markers, NT-proBNP, H-
FABP levels, and GRACE score were significantly associated with the incidence
of cardiovascular death (odds ratio [OR]); 2.23, (95% confidence interval [C.1.]),
1.24104.03, OR;2.92, C.l.; 1.44 10 5.90, and OR; 1.02, C.1.; 1.01 to 1.02; p<0.01,
respectively). The AUC of NT-pro BNP, H-FABP levels, and GRACE score were
0.76 (0.66-0.88), 0.73 (0.62—0.85) and 0.79 (0.68-0.90), respectively. The combi-
nation of NT-pro BNP and H-FABP improved the AUC to 0.80 (0.67-0.83).Adding
NT-pro BNP and H-FABP to GRACE improved the area under the curve from 0.80
t0 0.84 (p<0.01).

Conclusions: For assessing risk in ACS patients, the GRACE score is still a
useful risk score for ACS patients even in the drug eluting stent era. Measur-
ing NT-pro BNP and H-FABP provides useful prognostic information equal to the
GRACE risk score. Biomarkers result in a high reclassification rate in the ACS
cohort, demonstrating the benefit of prognostic value.
Acknowledgement/Funding: Grant-in-Aid for Scientific Research
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Kinetics of high-sensitive cardiac troponin T and | differ in patients
with ST-segment elevation myocardial infarction treated by primary
coronary intervention

G. Laugaudin, N. Kuster, K. Solecki, J.P. Cristol, A.M. Dupuy, F. Leclercq,
R. Gervasoni, J.C. Macia, T.T. Cung, F. Roubille. University Hospital of
Montpellier, Montpellier, France

Purpose: Cardiac biomarkers including troponins are the cornerstone of the bio-
logical definition of acute myocardial infarction (AMI). New high-sensitive cardiac
troponin T (hs-cTnT) as well as | (hs-cTnl) raises concerns because of their un-
clear kinetics following the peak.

Aims: This study aims to compare kinetics of creatine kinases (CK), hs-cTnT and
hs-cTnl in patients with AMI treated by percutaneous coronary intervention (PCl).
Methods: We prospectively studied 106 consecutive patients admitted in our
institution for AMI and treated with PCl. We evaluated for all the patients si-
multaneously kinetics of CK, hs-cTnT (Roche) and two different hs-cTnl (Abbott
and Siemens). Modelling of kinetics was realized using mixed effects with cubic
splines.

Results: Kinetics of markers showed a first peak at 10.7h (8.0-12.0) for CK,
11.8h (10.4-13.3) for hs-cTnT (Roche); 11.8h (10.7-11.8) for cTnl from Abbott
and 10.2h (8.7—11.6) for cTnl from Siemens, respectively. This peak was followed
by a nearly log linear decrease for cTnl and CK by contrast to hs-cTnT which
appeared with a biphasic shape curve marked by a second peak at 76.9h (69.5—
82.8). The analysis of the decrease in percentage of the peak value showed at
77h that hs-cTnT follows a twice lower decrease than other markers.
Conclusion: Kinetics of hs-cTnT and hs-Tnl differ significantly with a linear de-
crease regarding the hs-cTnl contrasting with a biphasic shape curve for hs-cTnT.
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This is of importance for clinical management of patients in routine settings espe-
cially follow-up after AMI including the suspicion of reinfarction.
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Epidemiology of cardiogenic shock in French reanimations: incidence,
etiologies, outcome and evolution on 15 years (a report from the
CubRea database)

E.P. Puymirat!, J.Y.F. Fagon', PA. Aegerter?, C.H.B. Hauw-Berlemont',

C.B. Bailleul, J.L.D. Diehl', B.D. Guidet®, G.C. Chatellier', N.D. Danchin’,

N. Aissaoui'. "AP-HP - European Hospital Georges Pompidou, Paris, France;
2Hopital AMbroise Paré, Unité de Recherche Clinique - UPRES EA 2506, Hépital
Ambroise Paré - UFR Médecine Paris-lle-de-Franc, Paris, France; Hospital
Saint-Antoine, Paris, France

Rationale: Most of data reporting epidemiology of CS concern patients with acute
myocardial infarction admitted in intensive care unit of cardiology (ICUC). How-
ever, CS patients managed in Reanimation have often multiorgan failure and
seem to have different characteristics and outcome.

Aim: The aim of study is to analyse incidence, etiologies, outcome and evolution
on 15 years of CS managed in reanimation in the French hospital setting.
Methods and results: We queried the 1997-2012 database of Parisian area
intensive-care units (ICUs)-the CubRea (Intensive Care Database User Group)
database to identify all hospital stays with a principal or an associated diagnosis
of CS (National classification of disease R 570). The evolution of CS was studied
dividing the study period in 4: 1997-2000, 2001-2004, 2005-2008 and 2009—
2012.

Among 303 314 hospital stays, 17 494 (5.8%) were CS. The patients were
managed in 60% of cases in universitary centers. Mean age of patients was
64.3+17.0. Men accounted for 11047 (63.1%) hospital stays. Mean IGS Il was
62.0+24.3. Among CS, only 535 (3.06%) were acute myocardial infarctions
whereas 2685 (15.3%) were cardiac arrests and 858 (4.9%) were drug intoxi-
cations.

Mechanical ventilation was required in 12967 (74.1%) of cases, inotropic drugs in
14640 (83.7%) of cases and renal support in 3886 (22.2%) of cases.

Mean duration of hospital was 19.1 days + 24.7.

Intrahospital Mortality was high (46.2%,). In multivariate analysis, older age, high
IGS |l, cardiac arrest, drug intoxications were independent correlates of increased
intrahospital mortality whereas study period, management in universitary center,
use of inotropic drugs, mechanical ventilation and hemodialysis were associated
with decreased mortality.

Over the 15-year period, mortality decreased (49.8% in 1997-2000, 49.1% in
2001-2004, 45.4% in 20052008 and 42.7% in 2009-2012, p<0.001) whereas
the patients were more critically ill (IGS 11 58.8+25.4 in 1997—2000 vs 64.2 8+23.6
in 2009-2012, p<0.001)). The management changed: more patient received
hemodialysis whereas the use of inotropic drugs decreased.

Conclusion: It is the first study reporting the prevalence, determinants and prog-
nostic factors of cardiogenic shock patients managed in reanimation. The etiolo-
gies of these patients are different from those of ICUC patients. These patients
are very critically ill, need often hemodynamic and ventilator supports and their
mortality is high. However over the 15-year period, even if these patients are more
and more critically ill, early mortality decreased.

5090 | BEDSIDE
Iron metabolism in acute myocardial infarction complicated by
cardiogenic shock - a biomarker substudy of the IABP-SHOCK II-trial

G. Fuernau', F. Traeder', S.S. Lele?, M.M. Rajapurkar®, B.N. Mukhopadhyay?,
S. Desch?, I. Eitel*, G. Schuler!, V. Adams', H. Thiele*. " University of Leipzig,
Heart Center, Leipzig, Germany; 2Bhailal Amin General Hospital, Department
of Cardiology, Baroda, Gujarat, India; ®Muljibhai Patel Urological Hospital,
Department of Nephrology, Nadiad, Gujarat, India; 4University Hospital of
Schleswig-Holstein, Universitédres Herzzentrum, Lubeck, Germany

Background: Catalytic iron (Cl) is free iron with the potential to generate reactive
oxygen species with further deleterious vascular effects. In acute coronary syn-

drome high levels of Cl were linked to all-cause mortality. In cardiogenic shock
(CS) no data exists on the prognostic impact of Cl and further iron metabolism.
Methods: In 185 patients, blood samples collected at baseline and after two days
were analyzed. Immediately after sample drawing, the blood was centrifuged and
the serum frozen (-87° C). Cl levels were measured using a modified bleomycin
detectable iron assay. Furthermore levels of free hemoglobin (fHb), total serum
iron (Sl), transferrin (TF), total iron binding capacity (TIBC), ferritin and transferrin
saturation (TS) were assessed.

Results: As shown in table 1 significant different levels between survivors and
non-survivors at 30 days for Cl, TF, TIBC and TS were observed. Patients with Cl
levels in the highest quartile had a worse outcome in Kaplan-Meier-analysis (Day
1:HR 1.91[1.11-3.31], p=0.005; Day 3: HR 2.15 [1.06—4.34], p=0.01). After mul-
tivariable adjustment baseline Cl remained an independent predictor of 30-day
mortality (HR per 10LOG 2.08 [1.25-3.47], p=0.005) together with age, devel-
opment of acute kidney injury and bleeding events on days 1 and 2. Predictors
of Cl levels on day 3 were baseline Cl, bleeding events, acute kidney injury and
baseline troponin T.

Table 1

Day 1 Day 3
30 day- survivors non-survivors P survivors non-survivors P
cl 0.37 (0.30; 0.58) 0.48 (0.35;1.18) 0.007 0.35 (0.30; 0.41) 0.41 (0.32;0.74) 0.01
Sl 74 (65; 86) 71 (63; 83) 0.26 71 (61;81) 67 (61; 75) 0.14
fHo 44(28;10.3) 6.6(2.8;221) 007 37(1.7;7.2) 4.4(27;11.0) 0.1

(
Ferritin 194 (68;487) 350 (152;655) 0.04 238 (117;443) 351 (202;552) 0.12
TF 176 (140;212) 143 (90; 184) <0.001 152 (114;200) 104 (79;133) <0.001
TIBC  241(192;292) 196 (123;245) <0.001 208 (149;275) 143 (109; 183) <0.001
TS 32 (24; 41) 40(30;53)  <0.001 33 (27;44) 44 (36;71)  <0.001

Conclusions: Increasing Cl levels were associated with increased short-term
mortality in CS complicating acute myocardial infarction. Rise of Cl at day 3 is
associated with bleeding, acute kidney injury and myocardial injury.

5091 | BEDSIDE
Blood hyperosmolarity and mortality in patients after an acute
coronary syndrome: how does dehydration affect prognosis?

S. Fernandez Santos', M. Pascual Izco', S. Briongos Figuero?, T. Segura De La
Cal', G. Alonso Salinas', A. Camino Lopez', M. Jimenez Mena', M. Sanmartin
Fernandez', J.L. Zamorano Gomez'. "University Hospital Ramon y Cajal,
Department of Cardiology, Madrid, Spain; ?University Hospital Infanta Leonor,
Madrid, Spain

Background: Electrolyte and osmolarity disturbances are common in patients
admitted for acute coronary sindrome (ACS). Blood hyperosmolarity development
and its influence on the prognosis of these patients has not yet been studied. The
aim of the study was to assess how dehydration affects outcomes of patients after
ACS.

Methods: We created a registry of consecutive patients admitted due to ACS in
Acute Care Unit (ACU) of our hospital for 18 months. Peak blood osmolarity value
during hospitalization was retrospectively obtained in these patients.

Results: Of a total of 397 patients with ACS, third suffered ST-elevation ACS. The
mean age was 65.2 years, 77,1% were men, 56.8% and 12.3% of patients were
diagnosed with previous kidney failure. During long term follow up 88 patients
died (22%). Total population was divided into two strata according to peak os-
molarity during hospitalization: peak osmolarity <290mM/I (94%) (normal range
260-290mM/I) and>290 mM/I (6%). In-hospital mortality, all-cause mortality and
cardiovascular (CV) mortality after a follow-up of 52+24 months, were significantly
higher in patients with peak osmolarity>290 mM/l (p<0.001). In an univariate
analysis it was strongly associated with diuretic use and development of renal
failure. After adjusting for potential confounders (age, sex, history of renal insuffi-
ciency, renal failure development, diuretic therapy or need for renal replacement
therapy), blood hyperosmolarity during hospitalization (>290mm/l) remained an
independent predictor of all-cause, CV and in-hospital mortality at short and long
term.
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Conclusion: Hyperosmolarity is an independent predictor of all-cause and CV
mortality after four years of an ACS. We might pay more attention to excessive
water loss and be cautious with diuretic therapy.
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5092 | BEDSIDE
Urinary output predicts survival in patients undergoing extracorporeal
membrane oxygenation following cardiovascular surgery

G. Goliasch, C. Roth, L. Schrutka, C. Binder, M.P. Winter, G. Heinz, .M. Lang,
G. Maurer, A. Niessner, K. Distelmaier. Medical University of Vienna, Vienna,
Austria

Background: An optimized risk evaluation in patients undergoing extracorporeal
membrane oxygenation (ECMO) support may have important implications both
for evaluating further therapeutic strategies and clinical judgment of prognosis.
We therefore analyzed the prognostic significance of urinary output (UO) within
24-hour after ECMO initiation on mortality in adult patients undergoing veno-
arterial ECMO support following cardiovascular surgery. We further aimed to re-
fine established risk prediction models by implementation of UO.

Methods: We prospectively included 240 patients undergoing veno-arterial
ECMO therapy following cardiovascular surgery at a university-affiliated tertiary
care center into our registry.

Results: In the univariable Cox regression analysis 24hour urinary output was
the strongest predictor of outcome among renal function parameters with a HR
per 1-SD of 0.55 (95% CI 0.42- 0.71;P <0.001) for 30-day mortality and for long-
term mortality with a HR per 1-SD of 0.63 (95% CI 0.53- 0.76; P<0.001). UO
lead to a substantial improvement in the C-statistic of the SAPS3 score for 30
day mortality (SAPS3: 0.52 vs. SAPS3 & UO: 0.64; P=0.003) and for long-term
mortality (SAPS3: 0.54 vs. SAPS3 & UO: 0.63; P=0.01). An improvement in indi-
vidual risk stratification with combined assessment of SAPS3 score and UO was
confirmed by a significant improvement of the NRI with 44% for 30-day mortality
(P=0.001) and 46% for long-term mortality (P <0.001) compared with the SAPS3
score alone.
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Conclusion: We identified UO as a strong and easily available predictor of mor-
tality in patients undergoing ECMO therapy following cardiovascular surgery.

5093 | BEDSIDE
Clinical impact of delirium and antipsychotic therapy on patients
admitted to the coronary care unit

N. Naksuk', C. Thongprayoon?, J.Y. Park', S. Sharma®, P. Gaba®,

A.N. Rosenbaum?, T. Peeraphatdit*, PA. Brady', S. Kapa', S.J. Asirvatham’.
"Mayo Clinic, Division of Cardiovascular Disease, Rochester, United States of
America; 2Mayo Clinic, Division of Nephrology and Hypertension, Rochester,
United States of America; *Mayo Clinic, Department of Internal Medicine,
Rochester, United States of America; #University of Minnesota, Department of
Internal Medicine, Minneapolis, United States of America

Purpose: The impact of delirium on patients admitted to the coronary care unit
(CCU) has not been well characterized. Moreover, the safety of short-term an-
tipsychotic therapy remains controversial. This study aimed to evaluate (1) the
association between delirium and mortality (2) the association between antipsy-
chotic therapy and a prolonged QTc interval and ventricular arrhythmia.
Methods: A pre-study Confusion Assessment Method (CAM)-ICU criteria was
implemented in screening 11,097 consecutive patients admitted to a referral CCU
from 2004 to 2013. Death status was prospectively ascertained.

Results: The incidence of delirium was 8.5%. Delirium increased the risk of in-
hospital (adjusted OR 1.45, 95% CI 1.06-2.01; P=0.02) and 1-year mortality (ad-
justed HR 1.46, 95% CI 1.13-1.88; P=0.01). A total of 792 doses of haloperi-
dol (5 [3—10] mg/day) or quetiapine (25 [13—150] mg/day) were given in 244 pa-
tients with delirium. Clinical characteristics of delirium patients who did or did not
receive antipsychotics were not different (baseline QTc interval 460+61 ms vs.
45758 ms, respectively; P=0.57). In comparison to baseline, mean QTc intervals
after first dose and third dose of antipsychotics were not significantly prolonged in
haloperidol (445+44, 458+57 and 450+50 ms, respectively) or quetiapine groups
(459154, 467+68 and 462146 ms, respectively) (P>0.05 for all). Additionally, in-
hospital mortality (adjusted OR 0.67, 95% CI 0.42—1.04; P=0.07) and ventricular
arrhythmia (adjusted OR 0.87, 95% CIl 0.17-3.62; P=0.85) were not different in
delirium patients irrespective of whether they received antipsychotics or not.
Conclusions: CCU delirium was associated with an increase in both in-hospital
and 1-year mortality. Low dose of haloperidol and quetiapine appeared to be safe
without side effects on prolonged QTc intervals or sudden cardiac death in care-
fully monitored patients.

5094 | BEDSIDE

The impact of multidisciplinary team approach with critical care
specialist and cardiologist co-management style on the clinical
outcomes of cardiac intensive care unit patients

Z. Fanari', A. Barekatain', R. Kerzner', S. Hammami', W.S. Weintraub’,

V. Maheshwari?. * Christiana Hospital, Section of Cardiology, Newark, United
States of America; ?Christiana Hospital, Section of Pulmonary & Critical Care
Medicine., Newark, United States of America

Background: There is increased complexity of patients’ care in intensive care
units that has motivated the involvement of critical care trained physicians as
a part of multidisciplinary approach in medical, surgical and neurological ICUs.
Multidisciplinary care has been less common in cardiac care units (CCUs).
Purpose: To determine whether a multidisciplinary team approach with a criti-
cal care specialists and cardiologist co-management style will impact the clinical
outcomes of CCU patients.

Methods: A formal protocol was implemented starting July 2012 in a hospital
whereby a medical intensivist integrated with the multidisciplinary team. This team
included a cardiologist, a medical intensivist, a cardiology fellow, internal medicine
residents and interns, ICU nurses, ICU pharmacist and respiratory therapists. Re-
sponsibilities were delineated in a fashion such that the intensivist primarily man-
aged non-cardiac issues, deferring primary cardiologic issues to the cardiologist.
Patients were divided to low, intermediate and high risk depending on their mor-
tality risk based on APACHE Il score.

Results: 2475 patients were included with 916 patients admitted in the 12 months
before and 1516 admitted in the 12 months after intervention. Patients admitted
after the intervention had a higher morbidity rate expressed by a higher mean
APACHE Il (56.26 vs. 53.87; P<0.001), SAPS Il (44.49 vs. 41.49; P<0.001).
Results showed that the implementation of the intensivist multidisciplinary team
model was associated with a significant decrease in both CCU Mortality (3.52 vs.
5.85%; odds ratio OR=0.59; 95% CI (0.39-0.88); P=0.01) and in-hospital mor-
tality (4.37 vs. 11.13%; OR=0.37; 95% CI (0.26-0.52); P <0.0001). Furthermore;
there was also a significant reduction in both CICU length of stay (LOS) (2.46+3
vs. 2.84+3 days; P=0.006), hospital LOS (7.03+4.5 vs. 7.53+4.5 days; P=0.006)
and days on ventilation for intubated patients (1.96+1 vs. 4.32+2.8; P=0.0001).
The reduction in mortality and LOS was noticed mainly in intermediate and high
risk patients, while the reduction in days on ventilation was seen in all subgroups.
Conclusion: The implementation of a multidisciplinary team approach where an
intensivist and cardiologist co-manage the critical care of CCU patients is asso-
ciated with reduced ICU and in-hospital mortality, ICU and in-hospital LOS and
duration of mechanical ventilation

DIABETES MANAGEMENT: THE WAY TO CONTROL
ATHEROSCLEROSIS

5123 | BENCH

Fresh fruit consumption in relation to mortality and incidence of
vascular events among 26,000 individuals with diabetes: a 7-year
prospective study

H. Du', L. Li?, D. Bennett', Y. Guo®, Z. Bian®, J. Chen*, T. Key®, Z. Chen®.
"University of Oxford, CTSU, Nuffield Department of Population Health, Oxford,
United Kingdom; 2 Peking University, Department of Epidemiology & Biostatistics,
Beijing, China, People’s Republic of; *Chinese Academy of Medical Sciences,
Beijing, China, People’s Republic of; China National Center for Food Safety
Risk Assessment, Beijing, China, People’s Republic of; ®University of Oxford,
CEU, Nuffield Department of Population Health, Oxford, United Kingdom

Purpose: Although consumption of fruit is generally recommended in various
health guidelines for patients with diabetes, concerns persist among both patients
and healthcare professionals about the potential health risk posed by the relatively
high levels of sugar contained in fruit. To date, there is little direct evidence about
the associations of fresh fruit consumption with mortality and incidence of macro-
and micro-vascular complications among people diabetes.

Methods: We analysed prospective data of 26,162 individuals with diabetes
(about a half each for self-reported and screen-detected), but free of cardiovas-
cular disease and cancer, who were enrolled into the China Kadoorie Biobank
(CKB) Study from 10 diverse localities across China. During ~7 years of follow-
up, there were 2453 deaths, 7291 incident vascular events, and 956 microvascu-
lar complications (i.e retinopathy, neuropathy and nephropathy) identified through
linkages with mortality and morbidity registries as well as with hospital records.
Cox proportional hazard models were used to yield adjusted hazards ratios (HRs)
relating habitual fresh fruit consumption to disease risks, with adjustment for po-
tential confounders including anti-diabetic treatment.

Results: The overall mean age of study participants was 57 years and 28%
reported consuming fresh fruit on most days (regular consumers) and 12%
never/rarely (non-consumers). The percentage of non-consumers in self-reported
diabetes was ~3 times that in those with screen-detected diabetes. Fruit con-
sumption was inversely associated with mortality, with the adjusted HRs for reg-
ular versus non-consumers as 0.69 (95% CI 0.62-0.77), 0.76 (0.64-0.90), and
0.45 (0.33-0.61) for all-cause mortality, CVD mortality, mortality from diabetes
per se. The associations with incident vascular events, CVD, and microvascu-
lar complications were also significant, HRs being 0.88, 0.84, and 0.62 respec-
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tively (Figure). All these observed associations were slightly stronger in those with
screen-detected diabetes.

Conclusions: In Chinese adults with diabetes, higher consumption of fresh fruit
was associated with lower risks of early death and incidence of macro- and micro-
cardiovascular complications, suggesting fresh fruit consumption should be pro-
moted universally irrespective of diabetic status.

5124 | BEDSIDE
The different impact of different statins on insulin resistance in Asian
population: 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

Objectives: There are limited data regarding impact of statin on the insulin resis-
tance. The present study aimed to investigate the influence of statin and compare
the difference from different statins on insulin resistance which was denoted by
homeostasis model assessment (HOMA-IR).

Methods: A total of 5041 cardiovascular patients (pts) were enrolled and fol-
lowed up for 5.04+1.64 years, among which 1500 pts were not treated with statin.
The other 3541 were prescribed with lovastatin (66), fluvastatin (136), pravas-
tatin (553), pitavastatin (274), rosuvastatin (456), simvastatin (1005) and atorvas-
tatin (1051). The HOMA-IR were compared with repeated general linear model in
propensity score matched cohort between statin group and non-statin group, and
different statin groups as well.

Results: HOMA-IR increased significantly by 0.66+2.53 in non-statin group, and
0.8714.46 in statin group (p<0.001). Compared to non-statin group, statin group
has significantly higher increase (p=0.023, Fig 1). Dissimilar effect showed in dif-
ferent statin group (p=0.003). Among them, rosuvastatin was associated with sig-
nificant elevation in HOMA-IR (p<0.001) compared to non-statin group (Fig 2).
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Conclusions: Statin treatment was associated with worsening of insulin resis-
tance, and the impact of rosuvastatin was significantly profound on HOMA-IR
among different statins.

5125 | BEDSIDE

Insulin and acute myocardial infarction in diabetic patients with
chronic kidney disease and end-stage renal disease undergoing
dialysis: a national cohort study

T.T. Lin', M.T. Liao", L.Y. Lin2. " National Taiwan University Hospital Hsin-Chu
Branch, Internal Medicine, Hsinchu, Taiwan, ROC; ?National Taiwan University
Hospital, Taipei, Taiwan, ROC

Introduction: Diabetes and chronic kidney disease (CKD) are a high-stakes com-
bination for cardiovascular disease. Patients with decreased kidney function (CKD
stage 3 to 5) and end-stage renal disease (ESRD) have increased risk of hypo-
glycemia when attaining HbA1c less than 7%, leading to elevated odds of my-
ocardial infarction (Ml). For these patients, what anti-diabetic drugs could be as-
sociated with higher risk of Ml is not clear.

Methods: We identified patients from a nation-wide database called Registry for
Catastrophic lliness, which encompassed almost 100% of the patients receiv-
ing dialysis therapy in Taiwan from 1995 to 2008. Patients with diabetes and
CKD stage 3 to 5 and progressing to ESRD were selected as the study cohort.
Propensity score adjustment and Cox’s proportional hazards regression model
were used to estimate hazard ratios (HRs) for MI.

Results: Among 15,161 patients, 39% received insulin, 40% received sulfony-
lureas, 18% received meglitinides and 3% received thiazolidinedione (TZD). After
a median follow-up of 1,357 days, the incidence of myocardial infarction was sig-
nificant increased in patients taking sulfonylureas (HR = 1.523, 95% confidence
interval [Cl] = 1.331—1.744), meglitinides (HR= 1.251, 95% Cl = 1.048—1.494) and
TZD (HR=1.515, 95% CIl = 1.071-2.145) when treated patients receiving insulin
as reference. The risk of MI remains higher in other three groups in subgroup
analyses.

Conclusions: Among diabetic patients with decreased kidney function, the use
of sulfonylureas, meglitinides and TZD are associated with higher risk of Ml when
compared with insulin.

LEADS EXTRACTION

5145 | BEDSIDE
Major transvenous lead extraction complications - occurrence and
outcomes. An analysis of 1767 procedures

A. Kutarski', M. Polewczyk?, M. Czajkowski®, A. Polewczyk?, A. Polewczyk*,
S. Targonska?®, J. Stazka®. "Medical University of Lublin, Department of
Cardiology, Lublin, Poland; ?District Hospital, Kielce, Poland; *Medical University
of Lublin, Department of Cardiac Surgery, Lublin, Poland; *Swietokrzyskie
Cardiology Center, Il Cardiology Clinic, Kielce, Poland

Device-assisted transvenous lead extraction (TLE) may result in cardiac and
vascular tears and other complications with different degree of severity. Imme-
diate cardio-surgical (C-S) intervention may solve the problem The aim of the
study: Analysis of appearance and management effect of major TLE complica-
tions (MC). Retrospective analysis of our 8-year TLE data-base.

Methods: Using conventional mechanical systems we have extracted 2963 leads
in 1767 pts. Mean dwell implant time was 85,1 months. In 28 (1,6%) MC were
noted. Results are presented in the table.

Cardiac tamponade determined 70% of MC. Other MC were less frequent. Peri-
cardiocenthesis with drainage was effective in 40% cases only. In 60% C-S in-
tervention was necessary. Positive outcome was achieved in every TLE proce-
dure performed in C-S operating room. Delayed intervention resulted in 60% peri-
procedural mortality. Cardiac tamponade appeared more frequently during RAA
lead extraction (15/1049=1,1%) than RVA (4/1405=0,3%).
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Results

Conclusions: 1. Cardiac tamponade is the most frequent major TLE complica-
tion. 2. TLE is much more safe if performed in cardiac surgery operating theatre
with trained cardiac surgeon presence. 3. Old RAA leads seem to generate higher
risk of tamponade than RVA leads. 4. Use of conventional mechanical systems
determines lower freqeuncy of vascular tears comparing with other reports.

5146 | BEDSIDE
Chronic venous obstruction during cardiac device revision: incidence,
predictors and efficacy of percutaneous techniques

G. Morani, M. Morosato, L. Tomasi, B. Bolzan, C. Vassanelli. University of
Verona, Department of Biomedical and Surgical Sciences, Section of Cardiology,
Verona, ltaly

Purpose: In the last few years upgrading and revision procedures became in-
creasingly frequent and challenging procedures due probably to a dramatic in-
crease in pacemaker and impiantable cardioverter defibrillator (ICD) implanta-
tion. Some degree of venous stenosis is relatively frequent and may represent
a serious obstacle to a successful procedure. Aim of our study was to evaluate
incidence of venous obstruction after chronic transvenous system implantation,
to identify its predictors and to evaluate efficacy and safety of percutaneous tech-
niques to overcome stenosis itself.

Methods: We considered 177 consecutive patients admitted for system revision
due to device upgrading (76%), lead malfunction (23%) or infection (1%) be-
tween January 2004 and July 2014. All patients underwent ipsilateral contrast
venography. Venous obstruction was classified as significant stenosis (>75%),
sub-occlusion or total occlusion.

Results: Venous obstruction was found in 38 (21,4%) patients: 7,9% as complete
occlusion, 7,3% as near occlusion and 6,2% as significant stenosis (>75%). We
found as predictors of venous stenosis the number of existing lead, in particular 3
(p=0,04) and 4 (p=0,03) existing leads, a previous cardiac resynchronization ther-
apy with defibrillator (CRT-D) system (p=0,004) implanted and a previous cardiac
surgery. All procedures were successful. Different techniques were performed to
obtain venous access: 8 percutaneous transluminal vein angioplasty, 19 distal
venous puncture, far from the stenosis and one lead extraction with laser technol-
ogy. In 10 cases there weren't any difficulties to advance cardiac leads according
to standard methods. Transluminal vein angioplasty was performed both in com-
plete and near occlusion, with a 6x40 mm balloon, inflated at 8-10 atm for 5-10
minutes; no complications occurred during procedures and electrical parametres
of existing leads remained stable after procedure and during follow up-period.
Conclusions: Venous obstruction is a relatively frequent finding during cardiac
device revision;the number of existing leads, devices complexity and previous car-
diac surgery have emerged as predictors of stenosis. Percutaneous techniques,
like transluminal vein angioplasty and distal venous puncture, are safe and effec-
tive approach, allowing ipsilateral transvenous lead placement.
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5147 | BEDSIDE
Cardiac device infections- survival after transvenous leads extractions
procedure

A. Polewczyk', W. Jachec?, G. Opolski®, M. Grabowski®, M. Janion#,

A. Kutarski®. " Swietokrzyskie Cardiology Center Il - Cardiology Department,
Kielce, Poland; ?Silesian Medical University, Il Department of Cardiology,
Zabrze, Poland; *Medical University of Warsaw, 1St Department of Cardiology,
Warsaw, Poland; 4 Swietokrzyskie Cardiology Center Il Cardiology Dept, The
Jan Kochanowski University, Dept of Health Sciences, Kielce, Poland; ®Medical
University of Lublin, Department of Cardiology, Lublin, Poland

Background: Cardiac device infections (CDI) are divided into infections
of the generator pocket (Pl) and lead-dependent infective endocarditis
(LDIE)/Transvenous leads extraction (TLE) is a key procedure in patients with
CDI. Survival after TLE in this population was rarely analyzed up to now.
Methods: Comparative analysis of clinical data of 1426 patients underwent TLE
in single Center in years 2006—2013 due to CDI (619 pts) and noninfectious in-
dications (NI-807pts) was conducted. Mean five years survival after TLE was as-
sessed

Results: Patients with CDI were older (67,3£14,2 vs 62.3+17,4 p=0,001),with
higher number of the leads (mean 2,1+0,8 vs 1,9+0,8 p=0,0001), especially in-
active leads (mean 0,3+0,7 vs 0,2+0,5 p=0,0001), loops of the leads (20,9% vs
17,1% p=0,04) more frequent previous procedures prior to TLE (mean 2,2+1,3 vs
1,741,1 p=0,0001) and abrasion of the leads (30,4% vs 20,6% p=0,001). Leads
dwell time was longer in NI patients (88,3+65,6 vs 79,4+59,5 p=0,008). Full pro-
cedural success and clinical success were comparable (respectvely: 93,7% vs
92,2% p=0,28; 98,4% vs 97,7% p=0,33).

Mean five years survival patients with LDIE was demonstrated on the figure 1.
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Conclusions: Patients underwent TLE due to CDI represented more potential
procedural risk factors (older age, higher number of the leads especially inactive
leads and loops of the leads). Nevertheless the full procedural and clinical suc-
cess of TLE was high and comparable to NI group- probably younger age of the
leads in CDI patients decided on efficacy of procedures in this patients. Despite
the very successful early effect of TLE, the long term five years mortality of CDI
patients is very high: 45% for LDIE and 35% for Pl in comparison of 20% for NI
patients (p<0,001).

WHAT IS NEW IN MITRAL VALVE DISEASE

5210 | BEDSIDE
The Relationship Between Mitral Annular Calcification and Red Cell
Distribution Width: A Cross Sectional Study

C. Yayla', M. Akboga', U. Canpolat’, K. Gayretli Yayla?, F. Bayraktar',

M. Suleymanoglu’, S. Kuyumcu', A. Eyiol®, S. Aydogdu. " Turkiye Yuksek
Ihtisas Hospital, Cardiology, Ankara, Turkey; 2 Diskapi Yildirim Beyazit Education
and Research Hospital, Cardiology, Ankara, Turkey; °Beyhekim State Hospital,
Cardiology, Konya, Turkey

Obijectives: Mitral annular calcification (MAC) and atherosclerosis are similar in
regard to risk factors and pathogenesis. Increased red blood cell distribution width
(RDW) has been shown to be associated with atherosclerotic diseases in previous
studies. However, there was no data evaluating the association of MAC with RDW.
In this cross sectional study, we aimed to investigate the relationship between the
MAC and RDW among patients with various cardiovascular risk factors.

RDW

= 0.204
p < 0.001

NLR

Study design: A total of 623 patients [n=413 MAC(+) group and n=201 control
group] who admitted to our cardiology outpatient clinics were enrolled in between
March 2014 and November 2014. Demographical, clinical and laboratory param-
eters of all participants were recorded. RDW were analyzed from complete blood
samples in all study participants.

Results: Patients in MAC(+) group showed older age and higher rate of hyper-
tension. The mean RDW value was significiantly higher in MAC(+) group as com-
pared to control group (15.3+1.4% vs. 13.9+1.4%, p<0.001). In Pearson corre-
lation analysis, there was a statistically significant and positive correlation be-
tween the neutrophil-lymphocyte ratio and RDW (r=0.284, p<0.001). In multi-
variate logistic regression analysis, age (OR: 1.04, p<0.001), hypertension (OR:
1.54, p=0.036), RDW (OR: 2.63, p<0.001) and mean platelet volume (OR: 1.19,
p=0.046) were found as the independent predictors of MAC.

Conclusion: Our results showed that RDW levels were significantly increased
in patients with MAC and RDW was found as the independent predictor for the
presence of MAC. Therefore, increased RDW can be used as a marker of the
continuing inflammatory process in patients with MAC.

5211 | BEDSIDE

The pan-inflammatory process may cause mitral valve deterioration in
systemic autoimmune disorder patients: a transthoracic
echocardiography study

A. Sugiura, N. Funabashi, K. Ozawa, H. Takaoka, Y. Koabayashi. Chiba
University Graduate School of Medicine, Department of cardiovascular medicine,
Chiba, Japan

Background: Pericardial effusion (PE) occurs frequently in patients with systemic
autoimmune disorder (SAD), and suggests a pan-inflammatory process.
Purpose: We evaluated the relationship between deterioration of the mitral valve
and PE in SAD patients using transthoracic echocardiogram (TTE).

Methods: Seventy-five SAD patients (53 female; mean age, 53+11 years; sys-
temic lupus erythematosus, 23%; vasculitis, 23%,; scleroderma, 12%, polymyosi-
tis/dermatomyositis complex 10%, mixed connective tissue disease 9%, rheuma-
toid arthritis 3%, and polyarteritis nodosa 1%) underwent TTE (Vivid E9, GE
Healthcare or iE33, Philips). We analyzed mitral leaflet motion and leaflet thicken-
ing by measuring the height of doming and anterior mitral leaflet (AML) thickness
in addition to presence of significant PE. Furthermore, we qualitatively evaluated
mitral valve calcification and sub-valvular thickening. AML thickness index was
calculated as the ratio of AML thickness to that of the posterior aortic wall.
Results: Seventeen patients (23%) had PE. Four patients (5%) had moderate
mitral regurgitation (MR) (2 with PE and 2 without PE). Patients with PE showed
significantly greater height of doming of the AML (1.33+£1.49 mm vs. -0.003+0.96
mm, p=0.002), AML thickness index (1.47+0.42 vs. 1.13+0.35, p=0.002), and fre-
quency of sub-valvular thickening (29% vs. 7%, p=0.024) than patients without
PE. There were no significant differences in the frequency of MR and serum ¢
react-ive protein between patients with or without PE.

Morphology of
mitral valve

Measurement of
mitral valve

Measurement and morphology of MV

Conclusions: Mitral valve and sub-valvular deterioration were frequently de-
tected in SAD patients with PE. The pan-inflammatory process may affect mitral
valve and sub-valvular deterioration simultaneously, and careful follow up of these
findings using TTE should be considered.

5212 | BEDSIDE
Appropriation of current recommendations for the optimal timing of
surgery in patients with degenerative severe mitral regurgitation

S. Lazam, M.P. Montant, C.F. Chenot, C.H.D.M. De Meester, B.J. Boulif, PA. Pas-
quet, G.B. Gerber, V.D. Vancrayenest, A.-C.P. Pouleur, J.L.V.O. Vanoverschelde.
Cliniques Saint-Luc UCL, CARD/IREC, Brussels, Belgium

Background: In patients with severe degenerative mitral regurgitation (MR), cur-
rent international guidelines recommend mitral valve surgery whenever patients
become symptomatic (class I), develop LV dysfunction (class ), experience atrial
fibrillation (AFib, class lla) or exhibit pulmonary hypertension (PHT, class lla). The
aim of the present study was to evaluate the approprietness of these recommen-
dations using both natural history and postoperative data from a large prospective
registry.

Methods: Between 1990 and 2005, 527 consecutive patients (mean age 66+14
years) with severe degenerative MR diagnosed by echocardiography were in-
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cluded into this registry. Ten-year overall survival was assessed using the Kaplan
Meier method in subgroups with and without operative triggers, i.e. symptoms, LV
dysfunction, Afib and PHT. Natural history was assessed by censoring patients
at the time of surgery. Postoperative survival was analyzed starting on the day of
surgery.

Results: Survival in the absence of surgery (natural history) was better in the ab-
sence of these operative triggers: Symptoms (42% vs 3%, p<0.001); PHT (29%
vs 9%, p=0.005) and Afib (44% vs 8%), p<0.001), in those without LV dysfunc-
tion, the survial is not significantly different (p=0.838). Similarly, postoperative
survival was better in patients without all these triggers: Symptoms (84% vs 55%,
p<0.001); PHT (75% vs 55%, p=0.001); Afib (80% vs 54%, p<0.001) and LV
dysfunction, (74% vs 60%, p<0.0357).

Conclusion: In patients with severe degenerative MR, long-term survival is less
in patients presenting with guidelines triggers for surgery. This suggests that cur-
rent guidelines criteria are not appropriate to decide on the optimal timing of
surgery and that correction of MR should be proposed before the onset of these
triggers.

5213 | BEDSIDE
Evolution of functional mitral regurgitation and prognosis in medically
managed heart failure patients with reduced ejection fraction

R. Nasser, L. Van Assche, A. Vorlat, T. Vermeulen, E. Van Craenenbroeck,
V. Conraads, C. Vrints, M.J. Claeys. University of Antwerp Hospital, Antwerp,
Belgium

Background: Functional mitral regurgitation (FMR) in heart failure patients (pts)
with reduced ejection fraction (HFrEF) is associated with a worse prognosis. It is
uncertain to what extent medical management may alter the severity of FMR and
its prognosis.

Methods: The extent of FMR was assessed at baseline and during an average
follow-up of 43+25 months in 164 consecutive HFrEF pts (LVEF <40%) from the
HF outpatient clinic between 2007 and 2014. Severe FMR was defined as MR
grade 3—4 based on a validated integrative method. All patients received maximal
tolerable HF medication. Major adverse cardiac event (MACE) was defined as a
composite of cardiac death, need for heart transplantation or hospitalisation for
heart failure and/or malignant arrhythmia’s.

Results: A total of 57 (35%) pts showed severe MR and had a baseline risk pro-
file comparable to HF pts without severe MR except for slightly worse EF (27% vs
30%,p=0.05). During follow-up, 46% of the severe FMR pts showed improvement
to non-severe FMR (MR grade <3) whereas 14% of non-severe FMR pts devel-
oped severe FMR despite optimal HF treatment. Deterioration of FMR was asso-
ciated with a poor outcome comparable with the outcome of pts with sustained
severe FMR (MACE 86% vs 77%, adjusted HR 1.2 (95% CI 0.6—-2.7)) whereas
outcome of improved FMR was as good as with sustained non-severe FMR. (50%
vs 45%, adjusted HR 1.4 (95% Cl 0.7-2.7)) (see figure)
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MR evolution and prognosis

Conclusion: Severe FMR is present in more than one third of patients with HFrEF
and can be successfully treated with medication in almost 50%. However, severe
FMR despite optimal HF treatment is associated with a dramatic prognosis and
may need a more invasive approach.

5214 | BEDSIDE

Differential impact of mitral valve surgery on outcome of coronary
artery bypass grafting with or without surgical ventricular
reconstruction in the surgical treatment for ischemic heart failure trial

M.Y.C. Tsang', L. She?, FA. Miller®, J.O. Choi#, M.A. Deja®, S. Castelvecchio®,
V. Rao’, T. Kukulski®, D. Prior®, J.K. Oh® on behalf of STICH Investigators.
University of British Columbia, Division of Cardiology, Department of Medicine,
Vancouver, Canada; ?Duke Clinical Research Institute, Durham, United States of
America; *Mayo Clinic, Rochester, United States of America; *Samsung Medical

Center, Seoul, Korea, Republic of; °*Medical University of Silesia, Katowice,
Poland; 6 IRCCS, Policlinico San Donato, San Donato Milanese, Italy; ” University
of Toronto, Toronto, Canada; éSilesian Center for Heart Diseases (SCHD),
Zabrze, Poland; ?St Vincent's Hospital, Melbourne, Australia

Background: Mitral regurgitation (MR) increases mortality in patients with is-
chaemic heart disease, yet the benefit of adding mitral valve surgery (MVS)
in those with significant MR undergoing surgical revascularisation remains un-
clear.

Purpose: We examined the impact of MVS on survival of patients with moderate
or greater MR at baseline randomised to coronary artery bypass grafting (CABG)
versus CABG+surgical ventricular reconstruction (SVR) in the STICH trial.
Methods and results: Among 867 patients with echocardiography core lab as-
sessment of baseline MR severity, 211 had moderate or greater MR. Within
this group, 50, 50, 62, and 49 patients underwent CABG, CABG+MVS,
CABG+SVR, and CABG+SVR+MVS respectively. MR severity was numerically
graded (0=<trivial MR, 1=mild, 2=moderate, 3=moderate-severe, 4=severe). Cox
model survival analyses were performed to assess the impact of MVS, adjusted
for prognostic clinical variables and factors related to whether MVS was per-
formed. Patients who underwent only CABG had a higher 4-year mortality rate
of 46%, compared with 23% in CABG+MVS patients (adjusted hazard ratio [HR]
0.48, 95% confidence interval [Cl] 0.15-1.58). In contrast, both the CABG+SVR
and the CABG+SVR+MVS groups had a 4-year mortality of 40% (adjusted HR
0.84, 95% CI 0.39-1.80), similar to that of CABG alone. A significant interac-
tion between MVS and randomised treatment arms was found, as MVS had
a more favourable effect on survival in CABG patients than those receiving
CABG+SVR (p=0.007). Baseline MR severity was similar between CABG+MVS
and CABG+SVR+MVS patients (mean MR grade 2.8+0.8 vs. 2.7+0.8, p=0.435).
At 4-month follow-up, there was no difference in MR grade between the 2 groups
(1.1£0.9 vs. 1.1+0.8, p=0.887). At 2-year follow-up, however, CABG+MVS pa-
tients had significantly less MR than those who underwent CABG+SVR+MVS
(0.7+£1.0 vs. 1.2+1.0, p=0.045), with a larger reduction in MR grade between 4-
month and 2-year follow-up among patients who received CABG+MVS (0.5+0.7
vs. 0.0+£1.3, p=0.0308 after adjusting for the 4-month MR grade).

Conclusion: In patients with moderate or greater MR requiring surgical revascu-
larisation, MVS had a more favourable effect on survival in patients undergoing
CABG than those who received CABG+SVR, suggesting that the addition of SVR
may potentially negate the anticipated benefit of MVS. This may be related to a
different pattern of changes in MR over time after MVS between patients in the
CABG and CABG+SVR treatment arms.

Acknowledgement/Funding: The National Heart, Lung, and Blood Institute,
USA
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The EVEREST Il REALISM Continued Access study - 1 year outcomes
in patients with primary mitral regurgitation

S. Kar', D.S. Lim?, PA. Grayburn®, A. Wang*, E. Foster®, N.J. Weissman®,

A. Trento”, G. Ailawadi®, M. Mack®, T. Feldman'® on behalf of EVEREST I
REALISM Investigators. ’ Cedars-Sinai Medical Center, Cardiology Division,
Los Angeles, United States of America; 2 University of Virginia, Cardiovascular
Medicine, Cardiology: Pediatric, Charlottesville, United States of America;
3Baylor University Medical Center, Cardiology, Dallas, United States of America;
4Duke University Medical Center, Cardiology, Durham, United States of America;
SUniversity of California San Francisco, Cardiology, San Francisco, United States
of America; ®Medstar Research Institute, Cardiology, Washington, United States
of America; ” Cedars-Sinai Medical Center, Cardiovascular Surgery, Los Angeles,
United States of America; éUniversity of Virginia, Cardiovascular Surgery,
Charlottesville, United States of America; °Baylor University Medical Center,
Cardiovascular Surgery, Dallas, United States of America; '° Evanston Hospital
Northshore, Cardiology, Evanston, United States of America

Background and introduction: The EVEREST Il REALISM Continued Access
study (REALISM) is a prospective, multi-center, continued access study to collect
data on the real-world use of the MitraClip device in both high risk (HR) and non-
high surgical risk (NHR) patients.

Purpose: To describe the complete 1-year safety and effectiveness results in
both HR and NHR patients with primary (degenerative) mitral regurgitation (MR).
Methods: REALISM patients had 3+ or 4+ degenerative mitral regurgitation. HR
was defined as predicted by a STS risk calculator operative mortality of >12%,
or surgeon assessment based on pre-specified HR factors. Outcome measures
included NYHA functional class, quality of life measures (SF-36), and echocar-
diographic measurements by an independent core lab.

Results: A total of 374 primary MR patients (HR n=189; NHR n=185) were
treated with the MitraClip device in the REALISM study. HR patients were older
(HR 8319 years; NHR 7512 years) and had a higher incidence of baseline co-
morbidities compared to NHR patients, including coronary artery disease, con-
gestive heart failure, moderate to severe renal disease, diabetes, prior myocardial
infarction and prior cardiovascular surgery. HR patients were more symptomatic
with 79% of patients being in NYHA functional class III/IV at baseline compared
to 50% of NHR patients.

Despite these baseline differences, a large proportion of HR (82%) and NHR
(78%) patients achieved and maintained MR reduction to <2+ at 1 year, accom-
panied by reductions in left ventricular end diastolic volumes (HR —19+25 ml; NHR
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—-15+24 ml). The proportion of patients in NYHA Class I/ll at 1 year improved sig-
nificantly regardless of risk status (HR 90%; NHR 92%). Scores for the physical
and mental components of the SF-36 improved in both groups between baseline
and 1 year. The overall rates of major adverse events at 1 year were comparable
between the two risk groups (HR 28%; NHR 24%) while survival at 1 year was
higher in NHR patients (HR 80%; NHR 92%).

Conclusions: One-year results from the REALISM study in a real-world patient
population demonstrate that despite significant differences in baseline surgical
risk status due to co-morbidities and age, primary MR patients achieve a signifi-
cant reduction in MR and derive clinical benefit following percutaneous treatment
with the MitraClip device, demonstrating the importance of this therapeutic option
for select primary MR patients.

Acknowledgement/Funding: Study sponsored by Abbott Vascular
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Successful MitraClip implantation beyond EVEREST Il criteria and
German consensus recommendations

A. Isotani, T. Schau, M. Neuss, M. Schoepp, C. Butter. Brandenburg Heart
Center, Bernau bei Berlin, Germany

Aims: MitraClip (MC) implantation has been established as a therapeutic option
for patients with severe mitral regurgitation and high surgical risk. Regarding pa-
tient selection actual recommendations are guided by the implantation criteria
of the EVEREST Il trial or the newer consensus recommendations of the focus
group of the German Society of Cardiology (DGK recommendations). This study
aimed to investigate the appropriability of these criteria in a real world scenario
to predict the acute implantation success and the long-term outcome in order to
select patients more precise for MC procedure.

Methods and results: Consecutive 251 symptomatic patients with moderate to
severe or severe mitral regurgitation (MR) and high surgical risk received MC im-
plantation in our heart center. Mitral valve morphology was evaluated by transtho-
racic and transesophageal echocardiography based on the EVEREST Il crite-
ria and DGK recommendations. At least one exclusion criteria of EVEREST I
was met in 86% of patients: mostly LVEF <25% and/or LVESD >55 mm. Accord-
ing to DGK recommendations, in 28% of patients unsuitable valve morphology
was considered. Carpentier Illa morphology was the main reason for unfavorable
structure in 20% of all patients. Nevertheless, implantation success rate was high
(98%, 245 of 251 patients) and procedure success (residual MR-grade <2+ with
successful clip implantation) was 90% (227 patients). The EVEREST Il criterion,
mitral valve orifice area (MVOA) <4.0cm? (11.6%, 29/251 patients) was the sig-
nificant predictor of post-procedural mitral stenosis (transmitral mean pressure
gradient >5mmHg) (OR 3.41, 95% confidence interval 1.53-7.57, P=0.003). In
DGK recommendations, severe calcification in the grasping area (8.4%, 21/251)
was the significant predictor of residual MR-grade >2+ (OR 3.47, 95% confidence
interval 1.15-10.5, P=0.028) and had a predictive power of worse 2-year-outcome
(HR 2.90, 95% confidence interval 1.55-5.42, P=0.001).

Conclusion: Beside exclusion criteria in the EVEREST || criteria or unsuitable
valve morphology in DGK recommendations, MC was successfully implanted in
98% of patients and 90% of patients were successfully treated. We have to pay
special attention to patients with MVOA <4.0cm? or severe calcification in the
grasping area to avoid MS or residual MR after procedure. We believe that this
report may help people to select the eligible patients beyond the criteria or rec-
ommendations.

5217 | BEDSIDE
Transcatheter mitral valve implantation in high-risk patients

C. Bouleti', D. Himbert', B. lung’, M. Urena', A.A. Fassa', E. Brochet', P. Ou?,
P. Nataf®, A. Vahanian'. "AP-HP - Hospital Bichat-Claude Bernard, Cardiology,
Paris, France; ?Hospital Bichat-Claude Bernard, Radiology, Paris, France;
3Hospital Bichat-Claude Bernard, Cardiac Surgery, Paris, France

Background: Redo mitral surgery may be high risk or contraindicated. We eval-
uated mid-term results of transfemoral transcatheter mitral valve implantation
(TMVI) in failed bioprostheses (BP) and ring annuloplasties (RA).

Methods: Transfemoral implantation of Edwards Sapien XT prosthesis was per-
formed in 31 patients for degenerated mitral BP (n=13) or previous RA (n=18)
between 2011 and 2015. Mean age was 61+24 years, all patients were in NYHA
class >Ill, with a high surgical risk (EuroSCORE 38+26%). The cause of mitral
failure was regurgitation in 14 patients, stenosis in 14 and both in 3.

Results: Procedure was unsuccessful in 5 patients (16%): 1 procedural death
and 1 THV migration during rescue procedures on patients with ECMO, 1 con-
version to surgery, 1 need for a second prosthesis and 1 moderate paraprosthetic
regurgitation.

In the 17 patients with stenotic BP or RA, mean gradient decreased from
14+5mmHg to 8+3mmHg (p<0.0001), whereas all but 1 patient had mitral re-
gurgitation <2/4 after the procedure.

During hospitalization, 3 patients died (1 rupture of inferior vena cava, 1 infective
endocarditis and 1 urgent surgery for perforation of the aorta). Among the 28
patients discharged alive, 6 died during a mean FU of 13 months, mostly from
cardiac cause (3 sudden death, 2 heart failure). The 18-months survival rate in
these patients was 77+11% (Figure).

At last FU among survivors, 21 patients were in NYHA I-1I, and only 1 in NYHA III

due to a periprosthetic MR 3/4. This inoperable patient benefited from a success-
ful valve-in-valve-in-valve 38 months after the first THV implantation.
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Conclusions: Transfemoral TMVI for deterioration of BP or surgical repair may
be performed in high-risk patients and provides good mid-term results.
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Initial results of fully percutaneous transcatheter mitral valve
implantation for native mitral valve disease in patients with extensive
annular calcification

M. Urena, D. Himbert, C. Bouleti, E. Brochet, B. lung, P. Ou, M.P. Dilly,
W. Ghodhbane, P. Nataf, A. Vahanian. Hospital Bichat-Claude Bernard,
Cardiology, Paris, France

Background: Extensive mitral annular calcification (MAC) remains a technical
challenge and may be associated with complications during mitral valve surgery.
Very few cases have been reported showing the feasibility of transcatheter mitral
valve implantation (TVMI) in these patients and little evidence exists on TVMI
using a fully percutaneous procedure.

Objectives: We aimed to evaluate the acute clinical and hemodynamic results of
fully percutaneous TVMI for native mitral valve disease in patients with extensive
MAC.

Methods: From 2013 to 2015, 6 patients considered inoperable by the heart
team underwent TMVI in our institution. Procedures were performed by venous
transseptal approach using the Edwards Sapien XT or Sapien 3 valve. Clinical
outcomes were defined according to the VARC-2 criteria.

Results: The mean age was 66+13 years. Patients had severe comorbidities
leading to a mean EuroSCORE Il of 7.8+4.6. All patients were in NYHA func-
tional class Il (2) or IV (4). An Edwards Sapien XT and Sapien 3 valve were used
in 5 (83%) and 1 patient (17%), respectively and one-half of patients received
a 26-mm and the other-half, a 29-mm valve. One prosthesis was implanted in
good position in all patients. Two patients required a second prosthesis implanta-
tion due to a malpositioning of the first one. At 30-day, one patient had died due
to acute infectious endocarditis and another one required percutaneous closure
of a residual atrial septal defect. There was no other intra-hospital complication.
The mean transmitral gradient after TVMI was 4.2+0.7mmHg and mild mitral re-
gurgitation occurred in 2 patients (33.3%) and was related to the presence of
paravalvular leaks. No patient had moderate or severe mitral regurgitation. TMVI
was associated with a significant decrease in pulmonary artery systolic pressures
(61+15 vs 50+11mmHg, p=0.026). One patient with severely calcified mitral valve
and subvalvular apparatus had a significant obstruction of left ventricular outflow
tract with a mean gradient of 45 mmHg.

Conclusions: Fully percutaneous TMVI is feasible in inoperable patients with se-
vere mitral valve disease and MAC and may provide clinical benefits and hemody-
namic improvement. However, the risk of peri-procedural complications remains
a concern.

5219 | BEDSIDE
Should we reconsider the role of anticoagulation in moderate mitral
stenosis?

K. Leemasawat, A. Phrommintikul, R. Kanjanavanit. Chiang Mai University,
Faculty of Medicine, Chiang Mai, Thailand

Background: According to current guidelines, anticoagulation is indicated in mi-
tral stenosis (MS) patients with atrial fibrillation (AF), a history of embolism or a
left atrial thrombus, and should be considered in MS patients with sinus rhythm
when dense spontaneous echo contrast or enlarged left atrium (LA) is detected.
Routine anticoagulation therapy is still controversial.

Purpose: We determined the natural history of moderate MS, focused on em-
bolic events and all-cause death, and analyzed the association among patient’s
characteristics.

Methods: We conducted a retrospective study by screening for isolated moderate
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MS patients (mitral valve area 1.0~1.5 cm? by planimetry and pressure half-time
method), who were initially decided not to undergo intervention, from the medical
records of ou hospital between the years 1998 and 2010. Patients with severe
disability or end-stage disease were excluded.

Results: Among 367 isolated MS patients, 120 patients were eligible. The mean
age of all patients was 53.8+11.2 years. The ratio of men to women was about 1:2.
30% of patients presented with or had a history of stroke. 43.3% of patients had
sinus rhythm. The mean mitral valve area was not different between patients with
sinus rhythm and those with AF (1.21 vs. 1.22 cm?, p=0.84). Patients with sinus
rhythm were younger (49.2 vs. 57.3 years, p<0.01) and had smaller LA (M-mode
diameter 44.7 vs. 49.6 mm, p<0.01) than patients with AF. Among patients with
sinus rhythm, one third of patients used warfarin and had higher history of stroke
(37.5% vs. 4.3%, p<0.01). Two third of patients with sinus rhythm developed AF
during follow-up (median duration 3.4 year, IQR 1.8-6.4) and AF development
was strongly associated with embolic events (p<0.01). The mean LA diameter
by M-mode was not different between patients with sinus rhythm who developed
AF and those who did not (45.2 vs. 44.1 cm, p=0.69). The incidence of embolic
events and all-cause death was similar between patients with AF with warfarin
and patients with sinus rhythm and no warfarin use, while patients with sinus and
warfarin use tended to have lower incidence (HR 0.56, 95% CI 0.2-1.3; p=0.06).
Embolic events were associated with mortality (HR 2.3, 95% CI 1.2—4.6; p=0.03).
Conclusions: In moderate MS, systemic embolism occurred commonly and was
associated with mortality. Patients with sinus rhythm and no warfarin use had a
similar prognosis as those with AF and warfarin use had. Regardless of LA diam-
eter, warfarin use in moderate MS with sinus rhythm may be beneficial. Further
studies are needed.
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Differentiating the electromechanical substrate responsive to cardiac
resynchronisation therapy from non-electrical dyssynchrony
substrates by computer-assisted regional strain analysis

J. Lumens', B. Tayal?, J. Walmsley', A. Delgado-Montero?, P.R. Huntjens’,

S. Saba?, T. Delhaas', FW. Prinzen', J. Gorcsan?. "Maastricht University,
CARIM School for cardiovascular Diseases, Maastricht, Netherlands; 2 University
of Pittsburgh Medical Center, Pittsburgh, United States of America

Background: Heterogeneous regional timing of left ventricular (LV) deformation,
or mechanical dyssynchrony, is often observed in heart failure (HF) patients re-
gardless of QRS duration.

Purpose: We hypothesized that myocardial substrates for contraction hetero-
geneity may exist due to electromechanical activation delay, regional differences
in contractility, or regional scar, and that we could differentiate the electrome-
chanical dyssynchrony substrates that are responsive to cardiac resynchroniza-
tion therapy (CRT) from non-electrical substrates unresponsive to CRT.
Methods: We first used CircAdapt computer simulations of LV radial strain to
differentiate electromechanical from non-electrical hypocontractility and scar sub-
strates of mechanical dyssynchrony. This analysis led to definition of the novel
systolic stretch index (SSI), as the sum of posterolateral systolic pre-stretch and
septal systolic rebound stretch. SSI was prospectively quantified by automated
echocardiographic radial strain analysis in 191 HF patients (QRS>120ms) treated
with CRT.

Results: Patients with baseline SSI>9.7% had significantly fewer HF hospital-
izations or deaths over 2 years (figure) (p<0.001, hazard ratio (HR)=3.15, 95%
confidence interval (Cl)=1.90-5.23), and fewer deaths, transplants or LVADs
(p<0.001, HR=3.48, Cl: 1.83-6.62), even after adjustment for potential covariates
of age, gender and ischemic disease (p<0.05 for both endpoints). SSI was more
closely associated with clinical outcome than peak-to-peak radial strain delay or
interventricular mechanical delay.
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Conclusions: SSI specifically characterized electromechanical substrates re-
sponsive to CRT. SSI performed better than currently used dyssynchrony indices
at identifying patients with electromechanical substrates who benefitted more
favourably from CRT.
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Anatomical and electrical interlead distance predict outcome in
cardiac resynchronization therapy patients

G.L. Botto', A. D’Onofrio?, P. Pepi®, A. De Simone*, M. Santamaria®,

S.I. Caico®, D. Pecora’, E. Bertaglia®, M. Malacrida®, G. Stabile'°. ' Sant’/Anna
Hospital, Como, Italy; 2AO dei Colli-Monaldi Hospital, Naples, Italy; °Hospital
Carlo Poma, Mantova, Italy; “Casa di cura San Michele, Maddaloni, Italy;
SFondazione di ricerca e cura Giovanni Paolo Il, Campobasso, Italy; 6Sant’
Antonio Abate Hospital, Gallarate, Italy; 7 Poliambulanza Foundation Hospital
Institute of Brescia, Brescia, Italy; € Policlinico Universitario, Padova, Italy;
9Boston Scientific Italy, Milan, Italy; '°Clinica Mediterranea, Naples, Italy

Introduction: Approximately one third of CRT recipients do not respond to the
therapy. Procedural strategy may play a pivotal role in obtaining CRT response.
Methods: From the CRT MORE, 216 patients with left bundle branch block and
sinus rhythm who received CRT, were included in analysis. At implantation the
electrical inter-lead distance (EID), defined as the time interval between sponta-
neous peak R-waves of the same QRS complex detected at the RV and LV pacing
sites, was measured. The anatomical distance between the RV and LV lead was
determined on chest X-rays in postero-anterior and lateral views. A positive clini-
cal response was defined as “Improved” Clinical Composite Score at the 6-month
follow-up. A positive echocardiographic response was defined as a decrease of at
least 15% in left ventricular end-systolic volume (LVESV) at the 6-month follow-up
visit in comparison with the baseline visit.

Results: The mean EID was 74+41ms and the mean horizontal corrected inter-
lead distance (HCID) was 125+73mm. After 12 months, 138 (64%) patients were
classified as responders according to the echocardiographic criteria and 87 (40%)
patients were clinical responders. To investigate the ability of EID and HCID to
predict clinical response, receiving operating characteristic curves analysis was
performed. Optimal sensitivity and specificity were obtained at a cut off level
of 84ms for EID (53% and 67%, respectively) and 90mm for HCID (80% and
48%, respectively). In a multivariable model, only baseline IED and HCID above
best cut-off values were independently associated with the occurrence of car-
diovascular hospitalization or death (HR [CI] 0.2628 [0.1106, 0.6244], p<0.05
for EID >84ms, HR [CI] 0.3289 [0.1731, 0.6252], p<0.05 for HCID>90mm). At
24 months, the rate of freedom from events was 94% in patients fulfilling both
conditions, 88% in patients fulfilling one condition and 71% in patients with both
variables below the stated cut off values.

Conclusions: Both anatomical and electrical RV-LV interlead distance are predic-
tors of CRT response. Positioning the LV lead at a site that results in EID>84ms
and HCID>90mm seems associated with a very good outcome.

P5223 | BEDSIDE
Good relation between left ventricular electrical activation and
contraction in patients undergoing cardiac resynchronization therapy

M. Mafi Rad', J. Van T Sant?, Y. Blaauw', F.J. Meijooom?, P.A. Doevendans?,
H.J. Crijns', FW. Prinzen®, M. Meine?, K. Vernooy'. "Maastricht University
Medical Center, Department of Cardiology, Maastricht; 2University Medical
Center Utrecht, Department of Cardiology, Utrecht; °Maastricht University,
CARIM, Department of Physiology, Maastricht, Netherlands

Background: Placing the left ventricular (LV) lead in the region of latest electrical
activation or the region of latest peak contraction by speckle tracking echocardio-
graphy has both been shown to improve response to cardiac resynchronization
therapy (CRT). Whether these regions correspond within CRT patients is uncer-
tain. We compared the timing of LV electrical activation and peak contraction in
CRT candidates.

Methods: Twenty-eight consecutive CRT candidates underwent standard
echocardiographic evaluation before implantation and intra-procedural coronary
venous electro-anatomic mapping (EAM) using EnSite NavX. Coronary venous
anatomy was classified according to the American Heart Association 17-segment
heart model by detailed evaluation of biplane coronary venograms. The electri-
cal activation time of each myocardial segment was calculated as the average of
all electrical activation times measured within a segment. The peak contraction
time corresponding to each mapped myocardial segment was determined as the
time to peak longitudinal strain by speckle tracking analysis. Pearson’s correlation
coefficient was computed between the electrical activation and peak contraction
times observed for each patient. The segments of latest electrical activation and
latest peak contraction were determined in each patient.

Results: Successful measurements by both coronary venous EAM and speckle
tracking echocardiography allowed analysis in 23 of 28 patients. There was a
strong correlation between electrical activation and peak contraction times within
each patient (R2 = 0.85+0.09). The slope of the trend line was positive in all pa-
tients, indicating that increasing electrical activation time results in increased peak
contraction time. However, the slope and hence the magnitude of this relationship
varied greatly between patients. The regions of latest electrical activation and lat-
est peak contraction corresponded in 19 of 23 patients (83%) and were adjacent
in the other 4 patients.

Conclusion: This study demonstrates that there is a strong positive correlation
between the timing of LV electrical activation and peak contraction in patients
undergoing CRT. This suggests that a strategy of LV lead placement guided by
electrical measurements is equivalent to that guided by speckle tracking echocar-
diography.
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Metabolic scintigraphy with radiolabeled fatty acid in prognosis of
cardiac resynchronization therapy in patients with dilated
cardiomyopathy

Y. Lishmanov', M. Gulya', K. Zavadovsky', S. Sazonova', D. Lebedev?. ' State
Research Institute of Cardiology of Tomsk, nuclear medicine department,
Tomsk, Russian Federation; ?State Research Institute of Cardiology of Tomsk,
Department of surgical treatment of complex disorders of heart rhythm and
pacing, Tomsk, Russian Federation

Purpose: of the study was to study perfusion and metabolism of the left ventric-
ular (LV) myocardium in patients with idiopathic dilated cardiomyopathy (DCMP)
and to identify the scintigraphic predictors of the efficacy of cardiac resynchro-
nization therapy (CRT).

Methods: The study comprised 63 patients with DCMP and NYHA class IlI-IV
chronic heart failure. Before CRT, all patients received scintigraphy with 99mTc-
MIBI and with 1231-BMIPP for evaluation of myocardial perfusion and metabolism,
respectively. Before CRT and twelve months after, all patients underwent echo-
cardiography study to estimate intracardiac hemodynamics.

Results: Patients were divided into two groups 6 months after CRT: (1) respon-
ders - LV ESV decreased by >15% (n=39);(2) non-responders - LV ESV de-
creased by <15% (n=24). Before CRT, LV pumping function didn’t significantly
differ between groups. Significant differences were found in the following preoper-
ative scintigraphic parameters: myocardial perfusion defect size (9,22+5,06% and
12,5+4,22%, p<0,01) and metabolic defect size (9,21+5,42% and 11,27+5,39%,
p<0,01). Correlation analysis demonstrated the presence of significant associa-
tion (r=0.37, p<0.5) between the sizes of metabolic defect and changes in the
values of LV ESV after 12 months the implantation of CRT device. Metabolic
scintigraphy showed higher diagnostic efficacy in determination of indications for
CRT compared with perfusion scintigraphy (AUC 0.722 and AUC 0.612, respec-
tively). The best metabolic defect size threshold value of 7.35% predicted CRT
efficacy with the sensitivity and specificity of 77.8% and 66.7%, respectively. We
also made an analytical review of methods for obtaining of radiopharmaceuticals
that are based on 99mTc -labeled fatty acids and their use in cardiology. We
make conclusion about efficiency of application and investigation of 99mTc fatty
acids radiopharmaceuticals that contain chelate groups EDTA or DTPA. In this
study, quantum-chemical modeling of one of such conjugate is conducted and its
bioavailability is thus confirmed.

Conclusions: The results of myocardial metabolic scintigraphy with 1231-BMIPP
may be used as the secondary criteria for selection of patients for CRT and for
prediction of the efficacy of this interventional treatment modality in patients with
DCMP. 99mTc fatty acids based on chelate groups EDTA or DTPA are the per-
spective tracers for myocardial metabolism imaging.

BEST POSTERS IN ACUTE CORONARY SYNDROMES
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Troponin positive acute coronary syndrome with unobstructed
coronary arteries: improved diagnostic accuracy of early
cardiovascular magnetic resonance investigation, and implication for
patients

A. Ghosh Dastidar, P. Singhal, J. Rodrigues, N. Ahmed, M. Townsend,

A. Nightingale, J. Strange, T. Johnson, A. Baumbach, C. Bucciarelli-Ducci. Bristol
Heart Institute, NIHR Bristol Cardiovascular Biomedical Research Unit, Bristol,
United Kingdom

Background: 7-15% of patients with ACS have non-obstructive coronary artery.
In these patients Cardiac MRI (CMR) can identify different underlying etiolo-
gies, such as myocarditis, myocardial infarction (MI) with spontaneous recanal-
ization/embolus or Tako-Tsubo cardiomyopathy. However the diagnostic pick-up
rate of these aetiologies by CMR is highly variable in the literature.

Aim: To improve CMR diagnostic accuracy in patients with troponin positive ACS
and unobstructed coronaries by imaging patients early after presentation.
Methods: Registry data on consecutive patients with troponin positive ACS and
unobstructed coronaries, referred for a CMR (Sept 2011-Jul 2014). Comprehen-
sive CMR protocol was used.

Results: 204 consecutive patients (mean age 55yrs) were included (51% males).
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An “early” CMR (<2weeks from presentation) was performed in 96 patients (me-
dian 4 days) and 108 patients underwent a “late” (>2weeks from presentation)
CMR scan (median 49 days). Overall, a cause for the troponin rise was found in
70% of patients. The diagnostic pick up rate significantly improved when the scan
was done early: 82% vs 54% when CMR performed “late” (p<0.0001). Myocardi-
tis was the most common diagnosis in the early arm (34%) whereas reperfused
Ml'in the late group (26%). Further subgroup analysis revealed a diagnostic pick
rate of 87% when the CMR scan done <1week (n=78) from admission (vs 82%
when done <2weeks, p=0.40).

Conclusion: In a large cohort of patients with troponin positive ACS and unob-
structed coronary arteries CMR was able to establish a final diagnosis in overall
70%. However, the diagnostic value of CMR improves significantly (up to 87%)
when carried out within 2 weeks from presentation, with no difference between 1
week and 2 weeks. Accurate diagnosis have a clinical impact on management.

P5227 | BEDSIDE
Dynamic enhancement pattern of unstable coronary plaque: analysis
by 320-row area detector computed tomography

T. Kameyama', H. lhori!, K. Ohara', M. Nonomura', T. Misaki', H. Inoue?.
! Saiseikai Toyama Hospital, Toyama, Japan; ?University of Toyama, Toyama,
Japan

Background: Intraplaque neovascularization is a marker of unstable coronary
plaque. We investigated a difference in dynamic enhancement pattern of coronary
plaque between stable and unstable angina pectoris, using 320-row area detector
computed tomography (CT), which enables whole-heart volumetric acquisition in
a single gantry rotation.

Methods: We analysed 106 coronary plaque segments in 33 patients (mean age
69.8+8.3 years, 32 male) with angina pectoris (13 stable, 25 unstable) who un-
derwent coronary CT and percutaneous coronary intervention (PCl). Coronary
plaques were evaluated using 320-row area detector CT with and without contrast
enhancement. Culprit plaques (PCI target) of unstable patients were defined as
unstable plaque, whereas culprit plaques of stable patients and non-culprit plaque
were defined as stable plaque. Coronary plaque without contrast enhancement,
corresponding to the plaque detected by contrast enhanced CT, was identified
using unique calcification as a landmark. The mean Hounsfield unit (HU) in the
coronary plague was measured, and the presence of positive vascular remodeling
was evaluated. Coronary artery stenosis was quantified by coronary angiography.
Results: Unstable patients were younger than stable patients (66.6+£7.2 vs
76.116.7 years, p<0.01). Positive vascular remodeling was more frequently ob-
served in unstable than stable patients (68.0% vs 15.4%, p<0.01). Coronary
artery stenosis was not different between the 2 groups. In CT without contrast
enhancement, plaqgue HU was not different between the 2 groups (unstable:
25.0£32.4 vs stable: 24.9+33.1). With contrast enhancement, plaque HU was
significantly elevated in both groups from those without contrast enhancement
to 53.9£24.1 (unstable: p<0.01) and to 42.6+33.5 (stable: p<0.01). Unstable
plague showed higher enhancement (delta HU) than stable plaque (28.9+23.5
vs 17.7425.5, p=0.024).

Conclusions: Dynamic enhancement pattern is different between unstable and
stable coronary plaque. Compared to stable plaque, unstable plaque shows
higher contrast enhancement, suggesting the increased neovascularization in the
plaque.

P5228 | BEDSIDE
Age dependent association of body mass index with coronary artery
calcification: true or false?

S. Van Workum?, S. Altintas’, M. Kok?, PJ. Nelemans®, J.E. Wildberger?,
H.J. Crijns', M. Das?, B.L. Kietselaer*. "Maastricht University Medical Centre
(MUMC), Department of Cardiology, Maastricht, Netherlands; ?Maastricht
University Medical Centre (MUMC), Department of Radiology, Maastricht,
Netherlands; 3 Maastricht University, Department of Epidemiology, Faculty of
Health, Medicine and Life Sciences, Maastricht, Netherlands; 4 Cardiovascular
Research Institute Maastricht (CARIM), Maastricht, Netherlands

Background and introduction: Obesity is an increasing problem worldwide and
recognized as a major risk factor for cardiovascular disease. On the other hand, a
paradoxical protective effect of obesity, known as the “obesity paradox”, has been
previously reported.

Purpose: The aim of the present study was to investigate whether there is an age
dependent association between body mass index (BMI) and coronary calcium
score (CCS) in a large outpatient population.

Methods: We included 4.079 consecutive patients, referred for coronary CT-
angiography as part of diagnostic work-up. Patients who underwent a CCS scan
to determine amount of calcification using the Agatston method and whereby data
regarding BMI were available, were included. Patients with known history of prior
revascularization, pacemaker or implantable cardioverter-defibrillator, were ex-
cluded. Scans were performed between December 2007-May 2014, using 64-
slice multidetector CT-scanner (Philips Healthcare; n=1.735) or dual-source CT-
scanner (Siemens Definition Flash; n=2.344). Data regarding clinical risk fac-
tors: current smoking, diabetes mellitus type 2, positive family history, systolic
blood pressure and lipid spectrum were assessed. Missing values according to
risk factors were imputed using multiple imputation. Univariable and multivariable
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analyses were performed using linear regression. 95% confidence intervals (Cl)
and two-tailed p-values <0.05 were used to evaluate statistical significance. This
study complies with the ethical principles of the Declaration of Helsinki of the
World Medical Association.

Results: Univariate regression analysis demonstrated a significant association
between age-BMI interaction (B 0.26; 95% Cl: 0.22—0.30; p-value <0.001); no
association was observed between BMI and CCS (B 0.92; 95% ClI: -2.2—4; p-
value <0.57). Within multivariate regression analysis, including age, BMI and the
age-BMl interaction, only age showed a significant independent association with
CCS (B 9.2; 95% Cl: 2.3-16.2; p-value <0.009). Including also risk factors, the
significant independent predictors for CCS were age, smoking, diabetes mellitus
type 2, family history and total cholesterol (p-value <0.011).

Conclusion: Within the present study, age and clinical risk factors show a sig-
nificant independent association with CCS. No age dependent association was
observed between BMI and CCS. These data do not confirm the so called “obe-
sity paradox”.

P5229 | BEDSIDE
Association of big endothelin-1 with coronary artery calcification

P. Qing, X.-L. Li, R.-X. Xu, Y.-L. Guo, J. Sun, Q. Dong, C.-G. Zhu, N.-Q. Wu,
J.J. Li. Fu Wai Hospital, Division of Dyslipidemia, Beijing, China, People’s
Republic of

Background: The coronary artery calcification (CAC) is clinically considered as
one of the important predictors of atherosclerosis. Several studies have confirmed
that endothelin-1 (ET-1) plays an important role in the process of atherosclerosis
formation. However the relationship of ET-1 and CAC remains uncertain. The aim
of this study was to investigate whether big ET-1 is associated with CAC.
Methods: A total of 510 consecutively admitted patients from February 2011
to May 2012 in our hospital were analyzed. All patients had received coronary
computed tomography angiography (CCTA) and then divided into the two groups
based on the results of coronary artery calcium score (CACS). The clinical char-
acteristics including traditional and calcification-related risk factors were collected
and the plasma big ET-1 level was measured by ELISA. The association of ET-1
with CAC was evaluated.

Results: Patients with CAC had significantly elevated big ET-1 levels compared
with those without CAC (0.7£0.5 vs. 0.5+£0.4 pmol/L,P <0.001). Patients in higher
big ET-1 tertile had elevated CACS (P <0.001). In the multivariate analysis, big
ET-1 (OR=101.83, 95% ClI: 19.95-519.92, P<0.001)appeared as independent
factors predictive of the presence of CAC. There was a positive correlation of
the big ET-1 level with CACS (r=0.567, p<0.001). The 10-year Framingham risk
(%) was higher in the group with CACS >0 and the highest tertile of big ET-1
(P<0.001). The area under the receiver operating characteristic curve (AUC) for
the big ET-1 level in predicting CAC was 0.83 (95% Cl 0.79-0.87, p<0.001), and
the optimal cutoff value for the plasma big ET-1 level for predicting CAC was 0.30
pmol/L, with a sensitivity of 70.6% and specificity of 87.7%.

Conclusion: The data, for the first time, demonstrated that the plasma big ET-1
level was a valuable independent predictor for CAC in our study.

BEST POSTERS IN CARDIAC COMPUTED
TOMOGRAPHY
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Association of quantitative global plaque volume and Agatston score
with major cardiovascular events on long-term follow-up of patients
referred for coronary CT angiography

M. Marwan, A. Schuhbaeck, J. Kilger, M. Jaeger-Beitinger, M. Deser,
A. Atzinger, M. Timm, C. Schmidkonz, J. Kuribara, S. Achenbach. University of
Erlangen-Nuremberg (Friedrich-Alexander-University), Erlangen, Germany

Background: Coronary artery calcification quantified by the Agatston score is
considered an established surrogate marker for the global atherosclerotic plaque
burden. Nevertheless, little is known about the relationship between calcification,
non-calcfied plaque in coronary CTA and their respective predictive value regard-
ing major cardiovascular adverse events (MACE) on long term follow-up.
Methods: 1034 consecutive patients in whom coronary CT angiography (CTA)
was performed between 2005 and 2007 were systematically followed-up by struc-
tured telephone interview. The volume of calcified and non-calcified plaque in
all coronary segments was quantified by manual planiemtry to obtain the global
plaque burden. Major adverse cardiovascular events “MACE” was defined as a
combined endpoint of cardiac death resuscitated cardiac arrest, myocardial in-
farction and/or stroke.

Results: 449 patients lost to follow-up were excluded from the analysis. 585 pa-
tients (mean age 59+11 years, 59% males) were included. The median follow-up
period was 95 months (range 82—109 months). All-cause mortality was 5% on
follow-up (31/585). MACE occurred in 45 (7.7%) patients: 2 cardiac deaths, 14
myocardial infarctions, 5 resuscitated cardiac arrests and 26 strokes. The total
Agatston score as well as the global plaque volume were significantly higher in
patients who suffered MACE on follow up (mean Agatston score 191+378 vs.
1404336, respectively, p=0.03 and mean global plaque volume 2.9+5.5 mm? vs.
1.8+3.4 mmS, respectively, p=0.009). Agatston score as well as global plaque vol-

ume were not significantly different in patients with and without stroke on follow-up
(p>0.5). However, the mean global plaque volume was significantly higher in pa-
tients who developed myocardial infarction compared to patients without (5.2+8
mm? vs. 1.8+3.4 mm3, respectively, p=0.006) whereas the mean Agatston score
in patients with and without myocardial infarction was not significantly different
(2474356 vs. 137319, respectively, p=0.07). ROC-curve analysis showed an
area under the curve (AUC) of 0.7 (p=0.008) for global plaque volume as a pre-
dictor for myocardial infarction versus 0.63 (p=0.63) for Agatston score.
Conclusions: In a large patient cohort, total calcified plaque burden and global
plaque burden are significantly higher in patients who develop MACE on follow-
up. Global plaque burden is a better predictor of future myocardial infarction than
the Agatston score. These data indirectly point to a potential causative role of the
non-calcified plaque burden in causing future myocardial infarctions on long-term
follow-up.
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Independent prognostic value of coronary artery calcium score and
coronary computed tomography angiography in an outpatient cohort
of low to intermediate risk chest patients

M.J. Bom', PM. Van Der Zee', FM. Van Der Zant?, R.J.J. Knol?, J.H. Cornel.
"Medical Center Alkmaar, Cardiology, Alkmaar, Netherlands; ?Medical Center
Alkmaar, Nuclear Medicine, Alkmaar, Netherlands

Background: Limited studies report on the additional prognostic value of coro-
nary computed tomography angiography (CCTA) to the coronary artery calcium
score (CACS).

Purpose: This study aimed to evaluate the prognostic value of CCTA indepen-
dent of clinical risk factors and CACS in a routine clinical cohort of symptomatic
patients with low or intermediate pre-test probability (PTP) of obstructive coronary
artery disease (CAD).

Methods: For a median of 637 days, 1551 chest pain patients from the out-patient
clinic with no history of CAD and low or intermediate PTP of CAD were followed
for major adverse cardiac events (MACE), defined as death, myocardial infarction
or late revascularization. Cox proportional hazard regression was used to evalu-
ate the prognostic value of CCTA, independent of risk factors and CACS.
Results: MACE occurred in 23 patients (1.5%): 3 (0.2%) death, 4 (0.3%) myocar-
dial infarctions and 16 (1.3%) late revascularizations. Both increase in CACS and
presence of CAD at CCTA were associated with decreased MACE-free survival
(log-rank p<0.01, figure 1). Multivariate analysis, adjusting for risk factors and
CACS, showed independent prognostic value of CCTA (p<0.001). CCTA showed
obstructive CAD in 3.1% of patients with CACS of zero. No events occurred in pa-
tients with CACS of zero without obstructive CAD at CCTA, whereas 2/23 patients
(9%) with CACS of zero with obstructive CAD at CCTA had a MACE.
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Conclusions: This is the first study to show the prognostic value of CCTA, in-
dependent of CACS and risk factors in chest pain patients with low to intermedi-
ate PTP of obstructive CAD, in which CCTA is appropriate. Furthermore a non-
negligible amount of patients with CACS of zero have obstructive CAD at CCTA.
CCTA can be used to identify those patients with CACS of zero at risk for MACE.
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Characteristics of atherosclerotic plaques evaluated at coronary
computed tomography angiography associated with higher risk of
future acute coronary syndrome: a long-term follow-up study

E. Conte’, S. Mushtaq', C. Segurini', M. Guglielmo', A. Baggiano', V. Volpato',
A. Annoni', G. Pontone’, M. Pepi', D. Andreini?. ’ Cardiology Center Monzino
IRCCS, Milan, Italy; 2 University of Milan, Department of Clinical Sciences and
Community Health, Cardiovascular Section, Milan, Italy

Background: Obstructive coronary artery disease (CAD) is associated with
higher cardiovascular events rate. Recent studies suggested that even non-
obstructive plaques increase cardiovascular events rate at long-term follow-up.
However, how to discriminate patients at higher risk for acute coronary syndrome
(ACS) among patients with non-obstructive CAD is still unclear.

Purpose: Aim of our study is to identify plaque characteristics at coronary com-
puted tomography angiography (CCTA) evaluation associated with high risk of
ACS at long-term follow-up in a population of patients with non-obstructive CAD.
Methods: We enrolled 198 patients who underwent CCTA for suspected CAD
in our center between April 2005 and December 2008 and who were found to
have non-obstructive CAD. We evaluated coronary arterial remodeling index (RI)
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by using vessel diameter (Rldiam = lesion diameter/reference diameter) and ves-
sel area (Rlarea = lesion area/reference area), attenuation value of plaque (HU),
stenosis severity (lesion lumen area/reference lumen area) and plaque burden
(PB = lesion area/lesion lumen area) for each coronary plaque detected. Out-
come measure was a composite of hard cardiac events (cardiac deaths, nonfatal
myocardial infarctions and unstable angina).

Results: A long follow-up (mean 95+17 months) was obtained in 186 patients
(93,3%). A total of 9 events were recorded (2 STEMI, 2 NSTEMI, 5 UA) in 9
different patients. Patients with and without events had similar HeartScore (me-
dian: 2,5% vs 2,4%, respectively; p=0.2855) and medications use (of particular
interest ASA 55% vs 30% respectively, p=0.3252 and statin 33% vs 24% respec-
tively, p=0.8321). Patients with ACS had higher degree of coronary artery steno-
sis (mean 38,5% vs 31,9%, respectively; p=0.0258), higher PB (median 0.52
vs 0.43, respectively; p=0.0120), higher Rlarea (mean 1.58 vs 1.28; p=0.0006),
higher Ridiam (median 1.45 vs 1.25 p=0.0001) and lower HU (median 163 vs
501 p=0.0368). At multivariate analysis only the presence of at least 2 segments
with positive Rlarea has been found to be significantly associated with ACS oc-
currence (HR 17.2 Cl 95% 1.06—179; p=0.0178). Cumulative ACS-free survival
was 98% for patient without positive Rlarea plaque, 93% for those with one pos-
itive Rlarea plaque and 79% for those with more than 2 positive Rlarea plaque
(log-rank p=0.0012).

Conclusions: CCTA plaque evaluation appears to have prognostic significance
and positive remodeling index seems to be the most promising tool for risk strat-
ification in patients with non-obstructive CAD, beyond coronary stenosis and tra-
ditional risk factors.
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Coronary CT angiography anatomic assessment and lesion-specific
ischemia: impact of integrating coronary plaque volume and CT
derived fractional flow reserve

S. Gaur', K.A. Oevrehus?, D. Dey?, J.A. Leipsic*, J.M. Jensen', J.F. Lassen',
H.E. Boetker', E.H. Christiansen’, A K. Kaltoft', B.L. Norgaard'. "Aarhus
University Hospital, Department of Cardiology, Aarhus, Denmark; Lillebaelt
Hospital, Department of Cardiology, Vejle, Denmark; °Cedars-Sinai Medical
Center, Department of Biomedical Sciences, Los Angeles, United States of
America; *St Paul’s Hospital, Department of Radiology, Vancouver, Canada

Background and introduction: The correlation of stenosis assessment by
coronary CT angiography (CTA) and downstream ischemia is low. Consequently,
coronary CTA is a poor gatekeeper to the cath lab. Both plaque assessment and
non-invasive fractional flow reserve (FFR) derived from CTA (FFRct) hold superior
and additive diagnostic performance when compared to coronary CTA anatomic
assessment in identifying lesion-specific ischemia.

Purpose: The aim of the present study was to evaluate the diagnostic perfor-
mance of a multi-imaging strategy combining coronary CTA stenosis, plaque as-
sessment, and FFRct.

Methods: As part of a prospective multicentre trial, we performed coronary CTA,
FFR, and FFRct in 254 patients suspected of coronary artery disease. A site-read
CTA stenosis >50% was considered obstructive. We quantified low-density non-
calcified plaque (LD-NCP) volume by semi-automated software (AutoPlaq) from
standard CTA images. LD-NCP volume was dichotomized using ROC analysis to
define the optimal threshold. Ischemia was defined by FFRct or FFR <0.80.
Results: Mean FFR in 484 vessels was 0.87 (+0.13). FFR was <0.80 in 100
(21%) vessels. Overall, addition of LD-NCP (>30 mm?) to coronary CTA anatomic
interpretation improved the diagnostic accuracy and specificity for detection of
lesion-specific ischemia by FFR (Table). Adding FFRct to LD-NCP and coronary
CTA assessment further improved accuracy, specificity and PPV with no sacrifice
in sensitivity or NPV (Table).

Diagnostic performance

Coronary CTA stenosis CTA stenosis & LD-NCP >30 mm3
CTA stenosis & LD-NCP =30 mm? & FFRct <0.80
Accuracy 64% (60-69%) 78% (75-82%) 86% (83-89%)
Sensitivity ~ 83% (74-90%) 63% (53-73%) 57% (47-67%)
Specificity ~ 59% (54—-64%) 83% (79-86%) 94% (91-96%)
PPV 35% (29-41%) 49% (40-57%) 70% (59-80%)
NPV 93% (89-96%) 90% (86-93%) 89% (86-92%)

NPV, negative predictive value; PPV, positive predictive value.

Conclusions: Quantification of LD-NCP improves diagnostic performance of
coronary CTA and may optimize selection of patients for FFRct analysis. Adding
FFRct computation to patients with stenosis and a LD-NCP plaque volume >30
mm?3 may optimize selection of patients to the cath lab.

BEST POSTERS IN VASCULAR BIOLOGY
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Nicotinamide-streptozotocin-induced type 2 diabetes in
uninephrectomized high-fat-fed rats: a novel non-genetic rat model of
diabetic nephropathy

V.K. Bayrasheva', E.N. Grineva', A.Y. Babenko', I. Shatalov?, Y.V. Dmitriev',
S.G. Chefu®, A.N. Ivanova*. " North-West Federal Medical Research Centre,

Institute of Endocrinology, Saint Petersburg, Russian Federation; ?National
Research University of Information, Technologies, Mechanics and Optics,
Saint Petersburg, Russian Federation; °Saint Petersburg Paviov State Medical
University, Saint Petersburg, Russian Federation; *Saint Petersburg State
University, Saint Petersburg, Russian Federation

Background: The prevalence of diabetic nephropathy in type 2 diabetes (DM2)
rises dramatically, with concomitant increase in associated cardiovascular mor-
bidity and mortality. One of the optimal strategies for investigation of methods
and mechanisms of nephroprotection in DM2 is using an animal model of DN
without genetic alteration which mimics natural history of diabetic kidney disease
in humans as close as possible, both clinically and morphologically.

Purpose: To develop relatively easy reproducible non-genetic rat model that con-
sequentially mimics all stages of DN observed in DM2.

Methods: 3 weeks after unilateral nephrectomy, twenty 9-weeks old male Wis-
tar rats were fed high-fat diet with beef tallow for 5 weeks and then succes-
sively received doses of nicotinamide (NA, 230 mg/kg) and streptozotocin (STZ,
65 mg/kg) intraperitoneally in 15-min interval. One week later, glucose tolerance
test was performed,and 17 rats with glucose levels between 8,0 and 14,0 mmol/l
were selected. Control uninephrectomized rats received vehicle instead of NA and
STZ, and fed normal chow. After 10, 20 weeks, and at the end of the experiment
(at week 30), urine and blood samples were collected. Histological examination
(PAS and Masson'’s trichrome stainings) and electronic microscopy were also per-
formed.

Results: HbA1c in diabetic group was considerably higher compared to control
rats throughout the experiment, with a significant decrease of serum insulin level
by week 20. At week 10, routine blood biochemical markers of kidney dysfunc-
tion did not statistically differ between groups with tendency to hyperfiltration,
and albuminuria was only slightly but not significantly different between groups.
In contrast, early markers of tubular dysfunction (KIM-1 and NGAL) were highly
increased in diabetic animals (205+18 ng/ml and 565+50,4 pg/ml, respectively)
with p-value <0.05 compared to non-diabetic rats (108+10,2 and 197+30,6, re-
spectively) indicating early stage of DN confirmed by early electronic glomerular
changes. Significant microalbuminuria (MAU) was detected at week 20 (65+3,6
mg/24h), followed by overt proteinuria at week 30 (MAU 336+28,4 mg/24h),
both of which were absent in control group (6,5+1,1 and 16,6+2,5, respectively),
p<0.05 each. Also the creatinine clearance gradually decreased from week 20
(2,3+0,21 mi/min/kg) until the end of the study (1,8+0,35 ml/min/kg), and was his-
tologically confirmed by mesangial expansion and diffuse glomerular sclerosis,
respectively.

Conclusion: Uninephrectomized high-fat-fed rats with NA-STZ-induced diabetes
develop all features of DN in DM2.

P5237 | BENCH
Characterization of hemodynamics in great arteries of wild-type
mouse using CFD based on ultrasound images

Z.Chen', Y. Zhou?, Y.C. Ma3, J.Y. Wang?, Y.A.-H. He', Z.A. Li'. " Beijing Anzhen
Hospital, echocardiography department, Beijing, China, People’s Republic of;
2Beihang University, School of Aeronautic Science and Engineering, Beijing,
China, People’s Republic of; °Beijing Anzhen Hospital, Beijing Institute of Heart,
Lung, and Blood Vessel Diseases, Beijing, China, People’s Republic of

Objective: Hemodynamic factors in cardiovascular system are hypothesized to
play a significant role in causing structural heart development. It is thus impor-
tant to improve our understanding of velocity characteristics and parameters. We
present such a study on wild-type mouse to characterize the vessel geometry,
flow pattern and wall shear stress (WSS) in great arteries.

Methods: Micro-ultrasound imaging for small animals was used to measure blood
boundary and velocity of the great arteries. Subsequently, specimens flow bound-
ary conditions were used for 3D reconstructions of great artery and aortic arch
dimensions and blood flow velocity data were input into subject-specific compu-
tational fluid dynamics (CFD) for modeling hemodynamics.

Results: Measurement by Micro-ultrasound imaging showed blood velocities in
great artery and aortic arch had strong correlations with vascular sizes, while
blood pressure had a weak trend in relation to vascular size. Wall shear stress
magnitude increased when closer to arterial branches and reduced proximal to
the root aorta and descending aorta, and the parameters were related to the fluid
mechanics in branches in some degree.
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CFD simulation of mice aortic vessels

Conclusion: We developed a method to investigate fluid mechanics in mouse
arteries, using a combination of micro-ultrsound and CFD, and demonstrated its
ability to reveal detailed geometric, kinematic and fluid mechanics parameters.
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P5238 | BENCH
Modeling Marfan syndrome with induced pluripotent stem cell-derived
vascular smooth muscle cells

Y. Saito, K. Nakamura, T. Miyoshi, M. Yoshida, H. Sugiyama, H. Ito. Okayama
University, Department of Cardiovascular Medicine, Okayama, Japan

Background: Marfan syndrome (MFS) manifests aneurysm and dissection in the
ascending aorta which are often fetal. Drug therapy is not always sufficient to
suppress the manifestations. Previously, it has been reported that transforming
growth factor B (TGF-B) signaling is enhanced in tissues and vascular smooth
muscle cells (VSMCs) from aortic aneurysms in MFS patients.

Purpose: The objective of this study is to establish a patient-specific induced
pluripotent stem cell-derived vascular smooth muscle cells (iPSC-SMCs) as a
model of MFS.

Methods: Dermal fibroblasts obtained from a MFS patient were reprogrammed
into induced pluripotent stem cells (iPSCs) using retroviral vectors expressing
OCT4, SOX2, c-MYC and KLF4. The MFS iPSCs were coaxed to differentiate into
vascular smooth muscle cells (VSMCs) via neuroectodermal lineage from which
ascending aorta originates and compared with healthy control iPSC-VSMCs.
Results: Both of MFS and control iPSCs could be differentiated into neuroec-
todermal lineage in which SOX2, PAX6 and NESTIN expression detected by
reverse transcription polymerase chain reaction (RT-PCR). Addition of TGF-
B1 and PDGF-BB could differentiate both neuroectodermal cells into VSMCs.
Quantitative PCR showed that myosin heavy chain 11 (MYH11), myocardin
(MYCD) and serum response factor (SRF) expressed at higher levels in MFS
iPSC-VSMCs than in control iPSC-VSMCs. Addition of TGF-B1 increased ma-
trix metalloproteinase-2 (MMP-2) mRNA level. Immunostaining for smoothelin
(SMTN) and MYH11 were more intense and enhanced nuclear accumulation of
SMAD2/3 was found in MFS iPSC-VSMCs than in control iPSC-VSMCs.
Conclusion: MFS iPSC-VSMCs expressed more mature contractile proteins and
transcription regulator of smooth muscle genes than normal iPSC-VSMCs and
showed enhanced TGF-g signaling. The characteristics were similar to reported
characteristics of VSMCs explanted from MFS patients’ aneurysms and iPSC-
VSMCs could be a model of MFS.

P5239 | BENCH
Resveratrol inhibits aortic root dilatation in marfan mice

S. Hibender!, R. Franken?, I. Van Der Made?, E.E. Schermer’, Y.M. Pinto2,
M. Groenink?, A.H. Zwinderman?, B.J.M. Mulder2, C.J.M. De Vries', V. De
Waard'. "Academic Medical Center of Amsterdam, Medical Biochemistry,
Amsterdam, Netherlands; 2Academic Medical Center of Amsterdam,
Amsterdam, Netherlands

Background and purpose: Marfan syndrome (MFS) is an autosomal connective
tissue disorder caused by mutations in the fibrillin-1 gene. MFS patients are at risk
for lethal aortic aneurysm development and dissection. B-blockers and losartan
are medication options, however, more treatment possibilities are needed, since
losartan is less effective in 67% of the MFS patients. Aneurysm formation can be
studied in various mouse models. Spontaneous aneurysm formation occurred in
smooth muscle cell-specific sirtuin-1 (SIRT-1)-deficient mice. SIRT1 is an NAD+-
dependent deacetylase, which can prevent cellular senescence. Since resveratrol
is known to induce SIRT1 and reduce senescence, we investigated resveratrol
treatment in a MFS mouse model.

Methods: We studied vascular senescence, aortic root dilatation and the effect
of resveratrol in Marfan mice.

Results: Senescence was observed in the ascending aorta of MFS mice and
correlated positively with aortic root dilatation rate. Resveratrol significantly inhib-
ited dilatation, even more efficiently than losartan. Resveratrol treatment did not
decrease activation of SMAD2 and ERK1/2, which are downstream pathways
of the angiotensin-Il receptor-1, and blocked by losartan. However, the aortic
root of resveratrol-treated mice showed significantly increased nuclear SIRTT,
decreased medial area, less elastic lamina breaks and decreased matrix metal-
loproteinases MMP2, MMP1 and MMP13 expression.

Conclusion: Resveratrol inhibits aortic root dilatation in MFS mice via a different
mechanism of action than is considered for losartan and seemingly via modula-
tion of the extracellular matrix. Resveratrol may hold promise as a novel thera-
peutic for MFS patients, especially for patients with a dominant negative fibrillin-1
mutation who do not respond to losartan effectively.

BEST POSTERS IN TRICUSPID DISEASE

P5241 | BEDSIDE
Outcomes of tricuspid valve replacement: a meta-analysis

E. Angeloni, G. Melina, S. Refice, F. Capuano, A. Roscitano, C. Comito,
R. Sinatra. Sapienza University of Rome, Sant’Andrea Hospital, Rome, Italy

Background: Tricuspid valve replacement (TVR) is a quite uncommon interven-
tion historically associated with high mortality and morbidity. Due to its low preva-
lence among cardiac surgical procedures, current knowledge of long-term results
of TVR is limited.

Purpose: Aim of the present meta-analysis was to assess rates of mortality and
reoperation after TVR, and to investigate factors influencing these outcomes.

Methods: On December 5th 2014, PubMed, Embase, and Cochrane library were
searched for studies reporting on mortality and need for reoperation after TVR;
and a total of 204 papers were identified. After careful screening, a total of
35 studies were included in the analysis, heterogeneity was investigated with
Cochrane-Q-statistic, and the Egger’s test was used to assess publication bias
for the outcomes investigated.

Results: Finally, a total of 3095 patients receiving TVR with a mean follow-up of
6.7 years were included; of those 1654/3095 (53%) received a biological prosthe-
sis. Pooled analysis showed a rate of 16.9% (95% Cl 14.7-19.3,1260.6) for 30-day
mortality; which was not influenced by prostheses used (Qmodel 1.03,p=0.85,
for biological prostheses). At follow-up, cumulative mortality was 41.5% (95% Cl
35.4-47.7,12 89.2), and was not influenced by type of prostheses used (Qmodel
1.98,p=0.16, for biological prostheses). Rate of reoperation on the tricuspid valve
was 9.4% (95% Cl 6.8-12.8, 1277.2), it was more likely to occur in smaller se-
ries (Egger’s p=0.05), and was not influenced by type of prostheses implanted
(Qmodel 1.6, p=0.26).

Conclusions: Despite scientific progresses, TVR is still burdened by consider-
able mortality rates, both early and late after surgery. Type of prostheses im-
planted (biological vs. mechanical) does not influence any of the outcomes inves-
tigated, whilst incidence of reoperation is increased in small volume centres.

P5242 | BEDSIDE
Rigid annuloplasty ring or flexible band for treating functional tricuspid
regurgitation? Insights from a clinical and echocardiographic study

L. Dell'angela’, G. Gatti', M. Morosin', B. Pinamonti', M. Cassin?, R. Piazza?,
B. Benussi', G.L. Nicolosi?, A. Pappalardo', G. Sinagra' on behalf of Heart
Muscle Disease Study Group. ' Cardiovascular Department, “Ospedali Riuniti”
University Hospital and University of Trieste, Trieste, Italy; °Department of
Cardiology, “Santa Maria degli Angeli” Hospital, Pordenone, Italy

Background: The use of annuloplasty rings or bands to treat functional tricuspid
regurgitation (TR) is becoming common practice in cardiac surgery. However,
what is the ideal annuloplasty device remains an open question.

Purpose: In the present study, we compared rigid annuloplasty rings vs. flexible
bands for the treatment of functional TR.

Methods: From March 1999 throughout June 2014, a total of 444 consecutive
patients with grade >2+ functional TR (graded from 0 to 3+) underwent tricuspid
valve repair by using an annuloplasty device. Three different models (Carpentier-
Edwards Classic, Edwards MC3, and Carpentier-Edwards Physio) of rigid ring
and three different models (Medtronic-Duran, Koehler mrs, and Carbomedics An-
nuloflex) of flexible bands were used in 95 (21.4%, R-group) and 349 (78.6%, B-
group) patients, respectively. Immediate outcomes and late clinical and echocar-
diographic results were compared in the two groups.

Results: Between the two groups, there were no significant differences in preop-
erative clinical and echocardiographic characteristics, 30-day mortality (R-group
= 8.4% vs. B-group = 6.6%, P=0.54) and perioperative complications. Follow-up
(mean: 4.6+3.7 years) was 98.4% complete. New York Heart Association class
and symptoms of right heart failure were significantly improved (P<0.001). The
7-year nonparametric estimates of overall survival (including hospital mortality) —
R-group = 61.2% [95% confidence interval (Cl): 52.4-70] vs. B-group = 65.8%
(95% Cl: 62.8-68.8) — and freedom from cardiac death (including hospital mor-
tality) — R-group = 74.9% (95% CI: 67.3—-82.5) vs. B-group = 78.5% (95% Cl:
75.9-81) — were comparable (P=0.16 and 0.47, respectively). TR of grade >2+ at
follow-up was found in 29/396 (7.3%) patients, and the 7-year nonparametric es-
timate of freedom from significant TR was 93.6% (95% CI: 90-97.2) for R-group
and 92.4% (95% Cl: 90.3-94.5) for B-group (P=0.66). In both groups there was
a significant tricuspid annular and right ventricular (RV) reverse remodeling but
only in B-group there was a significant improvement in RV fractional area change
(P=0.0044) and tricuspid annular plane systolic excursion (P=0.043).
Conclusions: Cardiac operations in patients with functional TR are performed
with high early mortality. On a long-term basis, rigid rings and flexible bands are
equally effective in controlling TR within grade 1+. Flexible bands may help RV
function recovery.

P5243 | BEDSIDE

Is two-dimensional measurement of tricuspid annulus the most
appropriate criteria for selecting candidates for surgery? Insights from
3D echocardiography

P. Mahia', R. Aguilar-Torres?, G. Tirado', M.T. Nogales-Romo', P. Marcos-
Alberca', C. Almeria’, J.L. Rodrigo’, M.A. Garcia-Fernandez', C. Macaya',
L. Perez De Isla’. "Hospital Clinico San Carlos, Madrid, Spain; ?University
Hospital De La Princesa, Madrid, Spain

Background: Current guidelines recommend tricuspid valve (TV) surgery in pa-
tients with non-severe functional tricuspid regurgitation (FTR) when tricuspid an-
nulus (TA) is dilated >21 mm/m? by 2D echocardiography (2DE). Significant FTR
leads progressively to a circular TA shape. This dilatation might be underesti-
mated with single linear measurements and on the contrary, may generate unnec-
essary interventions in slight degrees of FTR. Assessment of diastolic TA area by
3D transthoracic echocardiography (3DTE) could provide a more objective mea-
sure of TA dilatation, however to date, no 3DTE area value has been described
for this purpose.
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Obijectives: To evaluate the diagnostic performance of 3D Area (3DA) in compar-
ison to classic 2D diameter (2DD) for selecting candidates to TV surgery.
Methods: 2DE and 3DTE data sets of the TV were prospectively acquired in 50
patients (Age: 6919, 82% women) with rheumatic left-side valve disease. FTR
was divided in three groups: mild (N: 15), moderate (N: 21) and severe (N: 14).
Diastolic 3DA was measured in addition to conventional 2D diameter (2DD).
Results: Optimal cut-off points for severe FTR detection using both 3DA (6.5
cm?/m?) and 2DD (21 mm/m?, identical to the described in the literature), were
identified by ROC analysis: 2DD: AUC 0.85, Se: 86%, Sp: 72%; 3DA: AUC 0.84,
Se: 86%, Sp: 78%. Potential selection of candidates for TV surgery, based on the
combination of 2DD and 3DA is shown in Figure. Better specificity of 3DA helped
to reclassify surgical indication in mild and moderate degrees of TFR.
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Conclusions: Although 2DD >21 mm/m? seems to be a reasonable criterion of
marked dilatation of TA in FTR, the combination with diastolic 3DA assessment,
cut-off value of 6.5 cm?/m?2, might improve selection of candidates for TV surgery.

P5244 | BEDSIDE
Tricuspid valve annuloplasty for functional tricuspid regurgitation:
immediate outcomes and risk factors for late failure

L. Dellangela’, G. Gatti', M. Morosin', B. Pinamonti’, M. Bollini', A. Poletti’,
B. Benussi', G.L. Nicolosi?, A. Pappalardo’, G. Sinagra' on behalf of Heart
Muscle Disease Study Group. ' Cardiovascular Department, “Ospedali Riuniti”
University Hospital and University of Trieste, Trieste, ltaly; 2Department of
Cardiology, “"Santa Maria degli Angeli” Hospital, Pordenone, Italy

Background: Risk factors for recurrent regurgitation after tricuspid valve annu-
loplasty (TVA) for tricuspid regurgitation (TR) secondary to left-sided heart valve
disease (functional TR) remain uncertain.

Purpose: To investigate immediate outcomes and late failure of repair (TVA) for
functional TR.

Methods: 524 (mean age: 69.9+9.6 years) consecutive patients with grade >2+
TR (graded from 0 to 3+) underwent TVA at the present authors’ institution from
March 1999 throughout June 2014. All patients suffered from left-sided heart
valve disease needing surgical treatment. The mean expected operative risk ac-
cording to EuroSCORE |l was 10.4+12.2%. Clinical data and echocardiographic
studies were retrospectively reviewed during a mean follow-up of 4.9+3.7 years.
Risk factors for late failure of repair were identified by multivariable analysis.
Results: The DeVega suture annuloplasty (SA), rigid rings or flexible bands were
used in 15.3, 18.1 and 66.6% of patients, respectively. Thirty-day mortality was
7.1%, and age >70 years (P=0.002), left ventricular (LV) dysfunction (defined as
LV ejection fraction <35%, P=0.015), right ventricular (RV) dysfunction [defined
as tricuspid annular plane systolic excursion <16 mm (P=0.0023) and RV frac-
tional area change <35% (P=0.003)] and prolonged (>5 h) duration of surgery
(P<0.0001) were independent risk factors. Prolonged (>48 h) invasive ventilation
(16.3%), low cardiac output (10.2%), acute kidney injury (18%) and mediastinal
re-exploration (20%) were the most frequent major postoperative complications.
The 10-year non-parametric estimates of overall survival and freedom from car-
diac death (including hospital mortality) were 51.7 [95% confidence interval (Cl):
48.4-55] and 71.5% (95% Cl: 68.7-74.3), respectively. TR of grade >2+ at follow-
up was found in 35/467 (7.5%) patients, and the 10-year non-parametric esti-
mate of freedom from significant TR was 81.5% (95% Cl: 78-85.2). Predictors
of recurrent TR were the use of suture annuloplasty (P=0.023), LV dysfunction
(P=0.0022) and RV dysfunction (P<0.0001). At follow-up, significant TR com-
bined with recurrent left-sided heart valve disease (P=0.038) and RV dysfunction
(P<0.0001).

Conclusions: Cardiac operations in patients with functional TR are performed
with high early mortality and frequent postoperative complications. On a long-term
basis, TR is generally controlled within grade 1+ in patients without preoperative
biventricular dysfunction. Late failure of repair is linked to the fate of left-sided
heart valve repair and RV function. The use of SA should be discouraged.

BEST POSTERS IN ELDERLY AND CARDIOVASCULAR
DISEASES
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Hypertensive target organ damage and longitudinal changes in brain
structure and function in older patients with manifest cardiovascular
disease: The SMART-MR study

M. Muller', PH. Van Der Veen?, F.L.J. Visseren®, H.M. Nathoe*, W.P.T.M. Mali®,
Y. Van Der Graaf?, M.|. Geerlings?. " Leiden University Medical Center, Internal
Medicine, Leiden, Netherlands; 2University Medical Center Utrecht, Julius
Center, Utrecht, Netherlands; °University Medical Center Utrecht, Vascular
Medicine, Utrecht, Netherlands; 4 University Medical Center Utrecht, Cardiology,
Utrecht, Netherlands; °University Medical Center Utrecht, Radiology, Utrecht,
Netherlands

Background: High blood pressure has been related to structural and functional
changes of the brain. In populations with high cardiovascular risk, hypertensive
target organ damage might better represent exposure to high blood pressure than
the blood pressure measurement itself.

Methods: To examine the association of hypertensive target organ damage with
changes in brain structure and function, data was used from the prospective
SMART-MR Study. Renal function, albuminuria, and left ventricular hypertrophy
on electrocardiography were measured in 663 patients with manifest cardiovas-
cular disease (mean [SD] age 57 [9] years, 81% men). At baseline and after a
mean of 3.9 years of follow-up, 1.5 T brain MRI was performed to quantify pro-
gression of global brain atrophy (decrease in brain parenchymal fraction as %
of intracranial volume (ICV)) and progression of cerebral small-vessel disease
(increase in white matter lesion volume or new lacunar infarcts). Memory and
executive functioning were assessed with neuropsychological tests.

Results: Regression analyses showed that an increasing number of signs of tar-
get organ damage was associated to more progression of global brain atrophy
and more rapid decline in memory performance (Figure). Compared to no tar-
get organ damage, mean differences in change in brain parenchymal fraction
(95% Cl) for 1 and >2 signs of organ damage were —-0.12 (-0.30; 0.06) and
-0.41 (-0.77; -0.05) %ICV and mean (95% Cl) differences in change in mem-
ory performance (z-score) were —0.15 (-0.29; -0.00) and -0.27 (-0.54; -0.01).
These results were independent of blood pressure, antihypertensive treatment,
and other confounders. Target organ damage was not associated with progres-
sion of cerebral small-vessel disease or change in executive functioning.
Conclusions and relevance: In this high-risk cardiovascular population, more
extensive hypertensive target organ damage was associated with progression of
global brain atrophy and greater decline in memory performance. Routinely as-
sessed signs of target organ damage could identify those patients at the highest
risk of cognitive decline.

P5247 | BEDSIDE
Results of the cardiac surgery in octogenarians

J. Kunstyr?', M. Porizka', T. Vanek?, M. Nejedly?, P. Jehlicka®, J. Buckova#*,

J. Mokrejs®, F. Mosna®. "General University Hospital, Department of
Anaesthesiology, Resuscitation and Intensive Medicine, Prague, Czech
Republic; 2 Faculty Hospital Kralovske Vinohrady, Department of Cardiac
Surgery, Prague, Czech Republic; *Na Homolce Hospital, Department of Cardiac
Surgery, Prague, Czech Republic; *Na Homolce Hospital, Department of
Cardiology, Prague, Czech Republic; °Charles University, Department of Cardiac
Surgery, Plzen, Czech Republic; ®Motol University Hospital, Department of
Anaesthesiology, Resuscitation and Intensive Medicine, Prague, Czech Republic

Introduction: Cardiac surgery in octogenarians with severely decreased func-
tional status is increasingly common, but outcome data are still limited.
Purpose: The aim of this study was to compare postoperative outcome, medium-
term survival and quality of life of low, medium and high risk octogenarians un-
dergoing cardiac surgery.

Methods: 285 octogenarians were included who underwent any cardiac surgi-
cal procedure between January 2011 and December 2012. Five out of all twelve
national adult cardiac surgical centres participated in the study, representing al-
most half of all octogenarians operated in our country in that period. Patients
were divided into low, medium and high-risk groups according to the operative
risk calculated using EuroSCORE |I. Preoperative, operative and postoperative
data of the patients were collected retrospectively. Follow-up was performed in
May 2014 by interviewing the patients by telephone. All patients also completed
a questionnaire assessing quality of life by objective and subjective means.
Results: There was a higher 30-day mortality (20% vs. 6.4% vs. 5.2% respec-
tively, p<0.001), long-term mortality (20% vs. 8.5% vs. 8.3% respectively, p<0.05)
and higher incidence of low cardiac output syndrome (16.8% vs. 1.1% vs. 4.2%
respectively, p<0.05) in the high-risk group compared with the medium- and
low-risk groups, respectively. The actual mortality in all groups was significantly
higher than predicted using EuroSCORE II. There was also a lower quality of life
as measured using the Karnofsky score in the high risk group compared with
the medium- and low-risk groups (44.4 vs. 70.1 vs. 70.6 respectively, p<0.001).
Greater improvement in NYHA status was noted in the high- and medium-risk
groups compared with the low-risk group (51% vs. 45% vs. 24% respectively,
p<0.05).

Conclusions: Our study has shown that high-risk octogenarians undergoing car-
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diac surgery still represent a significant challenge for medical practitioners. Be-
fore referring for cardiac surgery, the potential for a higher than expected mortality
rate and decreased functional status should be taken into account. Additionally,
our study reveals that Euroscore Il significantly underestimates real operative risk
in octogenarians undergoing cardiac surgery.

P5248 | BEDSIDE
Transcatheter aortic valve implantation in very elderly patients:
immediate results and medium term follow-up

|. Pascual Calleja’, P. Avanzas’, A.J. Munoz Navarro?, D. Lopez Otero?,

R. Del Valle', M.F. Jimenez Navarro?, B. Cid Alvarez®, J.M. Hernandez?,

R. Trillo-Nouche®, C. Moris'. "University Hospital Central de Asturias,
Cardiology, Oviedo, Spain; ?University Hospital Virgen de la Victoria, Cardiology,
Malaga, Spain; University Hospital of Santiago de Compostela, Cardiology,
Santiago de Compostela, Spain

Objective: Our aim was to evaluate immediate transcatheter aortic valve implan-
tation (TAVI) results and medium-term follow-up in very elderly patients with se-
vere and symptomatic aortic stenosis (AS).

Methods: Multicenter, observational and prospective study carried out in 3 hospi-
tals. We included consecutive very elderly (>85 years) patients with severe (AS)
treated with TAVI. The primary endpoint was to evaluate death from any cause at
2 years.

Results: The study included 160 consecutive patients with a mean age of 87+2.1
years [range, 85-94] and a mean logistic EuroSCORE of 18.8% + 11.2%, with 57
(35,6%) patients scoring >20%. Procedural success rate was 97.5%. 25 (15.6%)
patients had acute complications, being mayor bleeding the most frequent. No
procedure needed conversion to surgery. Global mortality rate during hospitaliza-
tion was 8.8% (n=14) and 30-day mortality rate was 10% (n=16). Median follow up
period was 252.24+232.17 days. During the follow-up period, 28 (17.5%) patients
died, 17 of them due to cardiac cause. Two year overall and cardiac survival es-
timated rates using the Kaplan-Meier method were 71% and 86.4% respectively.
Cox proportional hazard regression showed that the variable EuroSCORE >20
was the unique variable associated with overall mortality.
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Conclusions: TAVI is safe and effective in a selected population of very elderly
patients. Our findings support the adoption of this new procedure in this complex
group of patients.

P5249 | BEDSIDE

Impact of low diastolic blood pressure on risk of cardiovascular death
in elderly and late-elderly patients with coronary artery disease after
coronary revascularization: the CREDO-Kyoto Registry

H. Kai', T. Kimura2, Y. Furukawa?®, Y. Fukumoto', T. Kita® on behalf of
CREDO-Kyoto investigators. 'Kurume University School of Medicine, Kurume,
Japan; ?Kyoto University Graduate School of Medicine, Kyoto, Japan; ®Kobe City
Medical Center General Hospital, Kobe, Japan

Background: It remains controversial whether low diastolic blood pressure (DBP)
is a risk for cardiovascular (CV) events in patients with coronary artery disease
(CAD), especially in the elderly.

Purpose: We investigated the impacts of age and low DBP on CV death in CAD
patients after coronary revascularization.

Methods and results: We examined 2619 Young/Middle-aged (-64 years),
2932 Elderly (65-74 years), and 1629 Late-Elderly (75 years-) CAD patients
who underwent first coronary bypass graft or percutaneous coronary interven-
tion in the CREDO-Kyoto study. Cumulative hazard ratio (HR) for CV death
was higher in patients with DBP <70mmHg in Elderly group and in patients with
DBP <60mmHg, but not <70mmHg, in Late-Elderly group, compared with each
counterpart (Figure), whereas low DBP was not associated with increased CV
death in Young/Middle-aged group. Step-wise logistic regression analysis showed

that independent risk factors for CV death in low DBP patients were creati-
nine clearance (inversely), prior cerebrovascular disease, and hemoglobin (in-
versely) in Elderly group and creatinine clearance (inversely), prior heart fail-
ure, and malignancy in Late-Elderly group. After adjustments with the indepen-
dent risk factors, cumulative HRs were similar in patients with DBP <60 and with
DBP=>60mmHg in Late-Elderly group and only small difference of HR was shown
between patients with DBP <70 and with DBP>70mmHg in Elderly group.
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Conclusion: In elderly and late-elderly revascularized CAD patients with low
DBP, renal dysfunction, co-existing CV disease, and poor general condition were
independent risks of CV death, whereas low DBP itself may be a risk marker but
not a major causal factor. In elderly and late-elderly CAD patients with low DBP,
attention should be paid upon CV and non-CV comorbidity.

BEST POSTERS IN KNOWN AND EMERGING RISK
FACTORS AFTER CARDIAC SURGERY

P5251 | BEDSIDE
Blood transfusion and increased hospital morbidity and mortality in
patients undergoing coronary artery bypass grafting

V. Tanganelli, I.C. Campos, P.S. Farsky, J.G.T. Egito, H.P. Maues,
M.C.C. Mousinho, F.A. Martins, G. Munhoz. Institute Dante Pazzanese of
Cardiology, Coronariopathy Session, Sao Paulo, Brazil

Background: The transfusion of blood components has played an important role
in hemodynamic management during the perioperative period. Despite its proven
benefits, unnecessary transfusions are likely to be associated with unnecessary
morbidity and mortality.

Objective: The aim of this study was to evaluate the impact of the transfusion
of hemoderivates on clinical outcomes during post-operative period and 30-day
mortality.

Methods: A total of 1378 patients who underwent isolated or combined CABG
surgery between January 2011 and December 2012 had their transfusional, clin-
ical and hematological data reviewed. The effect of transfusion of blood compo-
nents was tested in a multivariate analysis for the prediction of three prespecified
coprimary end points: ischemic, infectious and hospital mortality. Hospital mor-
tality outcome was tested in a stratum of low-risk patients, in order to isolate the
effect of pre-operative risk on the outcomes, through the logistic EuroSCORE
calculation.

Results: The overall transfusion rate was 63.9%. The transfusion of blood com-
ponents was associated with greater likelihood of occurrences of the three copri-
mary end points: infectious composite (OR 2.67; Cl 95% 1.70 to 4.19; P<0.001),
ischemic composite (OR 2.42; Cl 95% 1.70 to 3,46; P<0.001); and hospital mor-
tality (OR 3.07; Cl 95% 1.53 to 6.13; P<0.001). When assessing only patients
with logistic EuroSCORE <2% in both groups, the mortality rate was greater
among the ones who underwent blood transfusions [6% versus 0.4% (P <0.001)],
contradicting the view that the greatest mortality in the group of transfused pa-
tients would result from the most severe condition of the patient.

Conclusion: The blood transfusion in patients who underwent CABG surgery is
strongly associated with ischemic events, infectious complications and hospital
mortality. This result reinforces the notion that this practice without clear specified
critera should be discouraged due to these risks.

P5252 | BEDSIDE
Smokers undergoing coronary surgery are at a greater risk for
perioperative complications

F. Leite, P. Antunes, M.J. Antunes. University Hospitals of Coimbra,
Cardiothoracic Surgery, Coimbra, Portugal

Introduction: Smoking is a known risk factor for cardiovascular diseases, but its
effect on operative outcomes is still debated.

Purpose: To analyse patients submitted to CABG, comparing active smokers with
past smokers and non-smokers in terms of disease severity, risk factors, surgical
indications, surgical outcomes and complications.

Methods: Search the Center’s database for patients submitted to CABG from
January 1st 1990 to December 31st 2013.

Results: 10,791 patients were submitted to CABG (9327 male/1464 female),
1208 active smokers, 4,013 past smokers and 5,570 non-smokers. 96.6% of ac-
tive or past smokers were male, compared to 76.8% in non-smokers (p<0.001).
Also significant was the incidence of COPD (4.0% vs. 2.5%, p<0.001), obesity
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(69.6% vs. 66.2%, p<0.001) and peripheral vascular disease (11.6% vs 6.3%
p<0.001). Active smokers had had acute coronary syndromes in 60.3%, com-
pared to 58% in past-smokers and 45.3% in non-smokers.(p<0.001) Patients with
a history of smoking more often had moderate to severe LV dysfunction (14.5%
vs. 9.4%, p<0.001).

Need for postoperative mechanical assistance was not different (p=0.7), but the
use of inotropes was greater in active smokers (p=0.012). Although the incidence
of respiratory failure was not different (0.7% vs. 0.5%, p=0.066), pulmonary in-
fections were significantly greater in active smokers (2.0% vs. 1.3%, p<0.001).
The incidence of cardiac arrest and significant arrhythmias was greater in non-
smokers (0.5% vs. 0.36%, p<0.001; and 26% vs. 22.8%, p<0.001, respectively),
but in-hospital mortality was similar (p=0.799). The average length of stay was
higher in active smokers (7.96, SD: 6.86 vs. 7.46, SD: 6.4, p=0.003).
Conclusions: Active smokers presented with worse CAD, more comorbidities
and complications. Past smokers were found to be an intermediate group be-
tween active and non smokers. Smoking cessation before surgery may reduce
complications. A longer follow-up is required to assess longterm consequences.

P5253 | BEDSIDE

Genetic variant in glycoprotein receptor la is associated with major
adverse cardiac and cerebrovascular events after coronary artery
bypass graft surgery

H.N. Liu', H.Y. Gu?, Z. Zhou', S.S. Hu', Z. Zheng'. " Fuwai Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical College,
Cardiovascular surgery, Beijing, China, People’s Republic of; ? Affiliated People’s
Hospital of Jiangsu University, Department of Cardiothoracic Surgery, Zhenjiang,
China, People’s Republic of

Genetic variant in glycoprotein receptor la is associated with major adverse car-
diac and cerebrovascular events after coronary artery bypass graft surgery
Background: A high occurrence of major adverse cardiac and cerebrovascular
events (MACCE) after coronary artery bypass graft (CABG) surgery still exists.
It has been suggested that variations in genes related to platelet function are
independently associated with MACCE after CABG.

Methods: Two separate cohorts of patients undergoing CABG surgery were ex-
amined, and MACCE after the index CABG was recorded. In a discovery cohort
of 1576 patients, 44 single-nucleotide polymorphisms (SNPs) related to platelet
function were tested. Cox proportional hazard models were used to identify clini-
cal and genomic multivariate predictors of MACCE. The positive SNPs were ver-
ified in a replication cohort with 646 patients. We have complied with the World
Medical Association Declaration of Helsinki regarding ethical conduct of research
involving human subjects and/or animals. All patients were provided written in-
formed consent to be involved in the study.

Results: In discovery cohort, the average age of MACCE cases was signifi-
cantly higher than that of patients without MACCE (P=0.010) and B-blocker users
were significantly lower in MACCE cases as compared with patients without
MACCE (P=0.0003). And for other clinical factors, there is no difference. Three
SNPs (PTGS2 rs5277 C/G, HR=1.554, p=0.039; F13A1 rs5982 C/T, HR=1.402,
p=0.017; GP la rs1126643 C/T, HR=1.429, p=0.014) were independently associ-
ated with significantly increased risk of MACCE. After adjusted by multiple clini-
cal risk factors, they still showed positive to increase the risk of MACCE. In the
replication cohort of 646 patients from a multi-center study, we verified that GP
la rs1126643 C/T SNP (HR=1.733, p=0.020) was associated with a significantly
increase of MACCE.

Conclusion: In 2 independent cardiac surgery cohorts, we firstly reported GP la
rs1126643 C/T SNP was associated with increased risk of MACCE after CABG.

P5254 | BEDSIDE
Troponin T value and hospital mortality after cardiac surgery

L.N. Maia, M.N. Machado, M.A. Nakazone, O.L. Silva Jr, I.H. Grigolo, D.F. Martin,
F.B. Rodrigues, M.G.L. Oliveira. Faculty of Medicine (FAMERP), Sao Jose do Rio
Preto, Brazil

Introduction: The Third Universal Definition of Myocardial Infarction (Ml) arbi-
trarily defines the MI diagnosis after coronary artery bypass grafting (CAGB) as
the elevation of cardiac biomarker value greater than or equal to 10 times the
99th percentile of the upper reference limit (URL) in patients with normal baseline
troponin values (<99th percentile URL) in addition to either new pathological Q
waves or new left bundle branch block, or angiographic documented new graft or
new native coronary artery occlusion, or imaging evidence of new loss of viable
myocardium or new regional wall motion abnormality.

Obijective: Due to the challenges in the diagnosis of myocardial injury and Ml
after CABG or cardiac valve surgery (CVS), the aim of this study was to determine
the better troponin T (TnT) value (4th generation or ultrasensitive) cut-off after
cardiac surgery (CABG or CVS) associated with increased hospital mortality (30
days).

Methods: We analyzed 479 patients undergoing cardiac surgery (CABG - 274;
CV - 205) from February 2011 to November 2014. TnT value was measured im-
mediately before surgery and on the morning of the 1st postoperative day. Area
Under the Receiver Operating Characteristic Curve (ROC curve) and multiple Cox
regression models were used to evaluate the TnT value as a predictor of hospital
mortality.

Results: Area under the ROC curve with better sensitivity and specificity for death
was 0.77. The cut-off found was the elevation of 47 times the TnT value above
the reference value (99th percentile). Setting this value to 50 times did not change
the area under the ROC curve and had a sensitivity of 69%, specificity of 74%,
positive predictive value of 16% and negative predictive value of 97%. The pa-
tients were then divided into two groups: TnT <50x (99th) and TnT >50x (99th).
Twenty-nine percent of the patients had >50x TnT (99th) in the 1st postoperative
day with 30-day mortality of 16% compared to 2.9% of death in those with TnT
<50x (99th) — P<0.001. Eleven variables were evaluated and three were iden-
tified as independent predictors of death after cardiac surgery: age (HR - 1.12;
95% Cl - 1.08 to 1.17), cardiopulmonary bypass time (HR - 1.02; 95% CI - 1.01
to 1.03) and TnT >50x (99th) (HR - 4.20; 95% CI - 1.90 to 9.30).

Conclusion: Elevation of the TnT value greater than or equal to 50 times the ref-
erence level (99th percentile), regardless of the clinical, electrocardiographic and
image findings, was an independent predictor of 30-day mortality after cardiac
surgery.

BEST POSTERS IN BASIC CARDIO-ONCOLOGY
RESEARCH

P5256 | BENCH
A selective angiotensin-Il type 2 receptor agonist reduced cancer
cachexia-induced cardiomyopathy

M. Konishi', C. Drescher’, A. Tschirner’, A.J. Coats?, S.D. Anker', J. Springer”.
"University Medical Center Géttingen, Géttingen, Germany; ?Monash University,
Melbourne, Australia

Background: Angiotensin-Il has been shown to be up-regulated in cachexia.
Angiotensin-Il mediates its actions via AT1 and AT2 receptors, and AT2 receptor
acts in anti-proliferative, anti-inflammatory, and anti-apoptotic ways. We sought
to test the effects of compound21 (C21), a selective AT2 receptor agonist, on
survival, body weight, and cardiac function in cancer cachexia model.

Methods: The Yoshida hepatoma AH-130 rats were treated with C21 at 0.2mg/kg
(n=15) or placebo (n=44) per gavage daily for a maximum of 17 days. Car-
diac function was analysed by M- and B-mode echocardiography on day 11.
The proteasome/caspase activity as well as Western blotting for muscle-specific
metabolic proteins in heart and gastrocnemius were analysed.

Results: C21 improved survival (hazard ratio: 0.45, p=0.03) and reduced weight
loss by 44% (p<0.01) at the end of study. Left ventricular fraction shortening
(FS), a measure of systolic function, was similar at the beginning among groups
(52.7£1.1 in C21 vs. 50.9+0.7% in placebo, p=0.24) and decreased on day 11 in
both groups (p<0.001). On day 11, however, FS was significantly greater in C21
group than placebo (46.3+1.8 vs. 39.9+1.3%, p=0.02). Heart rate (380+14 vs.
342+9bpm, p=0.04), left ventricular mass (488+27 vs. 436+12mg, p=0.06), and
cardiac output (53.2+7.1 vs. 40.7+3.1ml/min, p=0.07) were higher in C21 group
on day 11, suggesting an attenuated cardiac impairment in this model of cancer
cachexia. Whereas proteasome/caspase activity was similar among groups in
gastrocnemius, myostatin expression in heart was reduced by 32% in C21 group
(p=0.03).
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Conclusion: Selective AT2 receptor stimulation by C21 had beneficial effects on
cardiac function in a rat model of cancer cachexia. This effect may have con-
tributed to better outcome of animals treated by C21.

P5257 | BEDSIDE

Plasma levels of tumor necrosis factor in relation to intramuscular
gene expression of TNF, metabolic related enzymes and skeletal
muscle pathology in heart failure

A.l. Larsen’', T. Valborgland?, S. Lindal®, J.T. Kvaloy*, P. Aukrust®, P.S. Munk?,
A. Yndestad®. " Stavanger University Hospital & Institute of Medicine, University
of Bergen, Stavanger, Norway; ? Stavanger University Hospital, Department of
Cardiology, Stavanger, Norway; °University Hospital of North Norway, Tromso,
Norway; #University of Stavanger, Department of Mathematics and Natural
Sciences, Stavanger, Norway; ° Oslo University Hospital, Oslo, Norway

Background: In the syndrome of heart failure (HF) plasma levels of TNF are ele-
vated, but the relationship between skeletal muscle abnormalities, skeletal muscle
biosynthesis and the increased secretion of TNF has not been clarified. The pur-
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pose of the current study was to assess the interactions between expression of
TNF mRNA in skeletal muscle, plasma levels of TNF, changes in skeletal mus-
cle pathology and intramuscular gene expression of enzymes related to skeletal
muscle biosynthesis

Methods: Twenty patients with HF and left bundle branch block who were of-
fered cardiac resynchronization therapy (CRT) were studied. Blood samples and
skeletal muscle biopsies were harvested at baseline and after 6 months of CRT.
Plasma levels of TNF were measured using a multiplex cytokine immunoassay.
Measurements of fibre diameter, interstitial fibrosis, vascular density and inflam-
mation were performed with light microscopy. Point-counting stereology on elec-
tron micrographs was used for morphometric registration. Total RNA was ex-
tracted from skeletal muscle and quantification of skeletal muscle gene expres-
sion of TNF, mitochondrial transcription factor A (TFAM) and nicotinamide phos-
phoribosyltransferase (NAMPT) was performed.

Results: Alterations in plasma levels of TNF correlated statistically significant with
alterations in intramuscular gene expression of TNF (R=0.56, p<0.05) and were
negatively correlated to mRNA levels of TFAM (r=-0.81, p=0.001) and NAMPT
(r=-0.81, p<0.001) within the skeletal muscle. Alterations in skeletal muscle
expression of mRNA levels of TNF were statistically significant correlated with
changes in mitochondrial density (r=—0.561, p=0.037) and borderline statistical
significant correlated with changes in capillary density (r=0.564, p=0.036 Pear-
son’s, r=0.475, p=0.086 Spearman’rho)

Conclusions: Alterations in plasma levels of TNF co-varies with alterations in
intramuscular gene expression of both TNF and skeletal muscle mitochondrial
protein synthesizing enzymes. The alterations in intra muscular gene expression
of TNF correlate with alterations in skeletal muscle ultrastructure.

P5258 | BENCH

Effects of late exercise on cardiac remodeling and myocardial calcium
handling proteins in rats with moderate and large myocardial
infarction size

M.P. Okoshi', D.M. Guizoni', S.A. Oliveira-Jr?, L.U. Pagan', S.L.R. Noor',
A.R.R. Lima', R.L. Damatto’, L.A.M. Zornoff!, PF. Martinez2, K. Okoshi'.
TUNESP - Sao Paulo State University - Botucatu Medical School, Botucatu,
Brazil; 2Federal University of Mato Grosso do Sul, Physical Therapy, Campo
Grande, Brazil

Purpose: Physical exercise is accepted as a non-pharmacological treatment to
attenuate myocardial infarction (MI)-induced cardiac remodeling. However, it is
unsettled whether late exercise modulates post-infarction cardiac remodeling dif-
ferentially according to infarct size. We investigated the effects of a treadmill ex-
ercise protocol started at late stage heart failure on cardiac remodeling and my-
ocardial calcium handling protein expression in rats with moderate and large sized
MI.

Methods and results: Three months after inducing MI, rats were assigned
into sedentary and exercise groups for three months. Exercise rats underwent
treadmill at 16 m/min, 40 min/day, 5 days/week, for three months. Transthoracic
echocardiography was performed before and after exercise protocol. After as-
sessing infarct size by histological analysis, rats were subdivided into four groups:
moderate-MI sedentary (Mod MI-Sed; n=7), Mod MI exercised (Mod MI-Ex; n=7),
Large MI-Sed (n=11), and Large MI-Ex (n=10). Before exercise, cardiac changes
in infarcted rats were demonstrated by comparing results to a Sham group; alter-
ations were more intense in rats with large [>40% left ventricle (LV) area] than
moderate (30-40% LV area) MI size. Systolic function, evaluated by the varia-
tion in LV fractional area change between after and before exercise, was statisti-
cally improved in exercise than sedentary groups. Protein expression was evalu-
ated by Western blot. Phospholamban was higher in Large MI-Sed than Mod MI-
Sed. Exercise attenuated phospholamban increase in Large MI-Ex group. Calse-
questrin expression increased in both exercise compared to sedentary groups.
L-type calcium channel was higher in Mod MI-Ex than Mod MI-Sed. SERCA2a
and Na+/Ca2+ exchanger did not differ between groups.

Conclusion: Late aerobic exercise improves systolic function and modulates in-
tracellular calcium signaling protein expression in rats with moderate and large
myocardial infarction. This study is the first to show that treadmill exercise in-
creases myocardial calsequestrin protein expression in rats with both moderate
and large sized myocardial infarction.

P5259 | BENCH
Myofilament changes in doxorubicin-induced cardiotoxicity

P. Goncalves Rodrigues’, D. Miranda-Silva', C. Barros', N. Hamdani?,

W. Linke?, A.F. Leite-Moreira?, |. Falcao-Pires2. "University of Porto, Faculty
of Medicine, Department of Physiology and Cardiothoracic Surgery, Porto,
Portugal; 2 Ruhr-University Bochum, Institute for Physiology, Department for
Cardiovascular Physiology, Bochum, Germany

Introduction: Cardiomyopathies represent important cause of premature death
from heart failure. Several studies demonstrate that administration of doxorubicin,
results in cardiac toxicity. Alterations in titin have been reported in patients with
this disease. The present work aims to evaluate the early myocardial changes of
doxorubicin-induced cardiotoxicity.

Methods: Male New Zealand white rabbits were injected intravenously twice
weekly for 8 weeks with doxorubicin (DOX-HF, 1mg/kg, n=17) or with an equiv-

olumetric dose of saline (Control, n=18). Echocardiographic evaluation was per-
formed 1 week before the end of protocol. Myocardial samples were collected to
evaluate functional properties of isolated skinned cardiomyocytes in terms of my-
ofilaments active and passive tension and calcium sensitivity (pCa50 and nHill).
Sirius-red, hematoxylin-eosin and TUNNEL stained samples were used to quan-
tify myocardial fibrosis, cardiomyocytes area and apoptotic nucleus, respectively.
BAX, BCL-2, NF-KB, BECLIN and PINK-1 expression were measured. Titin iso-
form expression, phosphorylation and degradation were quantified.

Results: DOX-HF group presented cardiac hypertrophy as evidenced by an in-
crease in heart to body weight (2.38+0.09 vs 2.17+0.06mg/g) and by the in-
creased right ventricle (RV) and left ventricle (LV) cardiomyocyte area (RV:
268+12 vs 235+16um? and LV: 380420 vs 331+27um?). Concerning cardiomy-
ocytes function, DOX-HF group presented increased active tension (21.4+1.9 vs
16.5+1.1mN/mm?) without significant differences in passive tension or myofila-
ments sensitivity to Ca2+. DOX-HF group showed a decrease in total titin phos-
phorylation (49.0+6.1 vs 85.2+9.9%), more pronounced in N2B isoform (62.6+9.1
vs 31.014.4%), as well as an increase in the ratio between the compliant isoform
and the stiffer isoform (N2BA:N2B: 0.5£0.1 vs 0.3£0.1%). Despite similar per-
centage of apoptotic nuclei DOX-HF presented a significant increase in Bax/Bcl-2
ratio (2.5+0.4 vs 1.3+0.2AU). The extracellular matrix showed marked alterations
as confirmed by the significant increase in myocardial interstitial fibrosis in LV
from DOX-HF group (12.1£1.4 vs 7.8%1.2%).

Conclusions: This work describes novel and early myocardial effects of
doxorubicin-induced cardiotoxicity, including changes at the level of myofilaments
(titin), apoptotic-gene expression and extracellular matrix. These early changes
precede the initial echocardiographic diagnosis of cardiomyopathy, emphasizing
the need for an early detection of cardiac damages associated to cancer treat-
ments in order to allow for therapeutic adjustments and prevent the progression
of cardiomyopathy.

BEST POSTERS IN HYPERTENSION IN SPECIFIC
POPULATIONS

P5261 | BENCH
Nationwide prevalence, awareness, treatment and control of
hypertension among the adult population in Bangladesh

S. Jesmin', Y. lwashima?, M.A. Rahman?®, A.K.M.A. Habib®, N. Shimojo’,

M. Moroi“, N. Yamaguchi®, O. Okazaki*, S. Kawano', Y. Kawano?. " University
of Tsukuba, Faculty of Medicine, Tsukuba-shi, Japan; ?National Cerebral and
Cardiovascular Center, Hypertension, Suita City, Japan; °Shahid Ziaur Rahman
Medical College Hospital, Cardiology, Bogra, Bangladesh; *National Center
for Global Health and Medicine, Cardiology, Tokyo, Japan; °Ibaraki Prefectural
University, Nephrology, Ami, Japan

Objective: To evaluate the prevalence, awareness, treatment and control of hy-
pertension among elderly individuals in Bangladesh.

Methods: Socio demographic and anthropometric data and data on blood pres-
sure were obtained for 7839 adults aged 35 years or more from the biomarker
sample of the 2011 Bangladesh Demographic and Health Survey (DHS), which
was a nationally representative survey with a stratified, multistage, cluster sam-
pling design. Blood pressure values considered normal are less than 120 mmHg
for SBP and less than 80 mmHg for DBP. An SBP value of 120—-139 mmHg or a
DBP value of 80-89 mmHg is classified as pre hypertension.

Results: Overall, 73 percent of men and women age 35 and older had their blood
pressure measured prior to the survey, and 27 percent had never had their blood
pressure measured in their life. Overall prevalence of hypertension — defined by
systolic blood pressure >140 and/or diastolic blood pressure >90 or reporting
history of hypertension — was found to be 32% in Bangladeshi adult women and
19% in adult men. An additional around 28 percent of women and men are pre-
hypertensive. Higher rate of hypertension is seen in urban population than in
rural population. 15.9% of survey participant were told by a doctor having high
blood pressure. Hypertension has significant association with age, BMI, educa-
tional level, working status, geographical region, wealth status, presence of di-
abetes. Forty-five percent of women and 57 percent of men are not aware that
they have elevated blood pressure. Eleven percent of women and 8 percent of
men are aware of their hypertension, but are not treating it. Forty-five percent of
women and 36 percent of men with hypertension are taking medication for their
condition, but over half of them have not controlled their blood pressure to normal
levels. Only 20 percent of women and 16 percent of men with hypertension are
taking medication and have their blood pressure under control. Among hyperten-
sive subjects, 25% women and 20% men are aware of their condition, are taking
medication to lower the blood pressure, but are unsuccessful in controlling the
elevated blood pressure.

Conclusion: Our findings emphasize the need to implement effective and low
cost management regimens based on absolute levels of cardiovascular risk ap-
propriate for the economic context. From a public health perspective, the only
sustainable approach to the high prevalence of hypertension in Bangladesh is
through a strategy to reduce the average blood pressure in the population.
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Age-related change of blood pressure and brachial-ankle pulse wave
velocity in native Papuan populations

A. Ishida', M. Fujisawa?, E. Garcia Del Saz®, K. Okumiya?, Y. Kimura?,

I. Manuaba*, Y. Ohya', K. Matsubayashi?. ' Graduate School of Medicine,
University of the Ryukyus, Department of Cardiovascular Medicine, Nephrology
and Neurology, Okinawa, Japan; ?Center for Southeast Asian Studies, Kyoto
University, Kyoto, Japan; ° Center for International Collaboration, Kochi University,
Kochi, Japan; * Wamena General Hospital, Department of Neurology, Papua,
Indonesia

Background: Systolic blood pressure (SBP) and arterial stiffness (AS) are
closely related and may behave reciprocally as cause or effect and interact in
a vicious cycle. SBP and AS increase with age in most developed countries in the
world. Age-related increase of SBP, however, is known to be absent in indigenous
populations, in part because of extremely low salt intake and high potassium con-
sumption. Age-related AS change in indigenous populations remain unsolved.
Purpose: The aim of this study is to analyze the relationship between SBP and
AS, assessed by brachial-ankle pulse wave velocity (baPWV), with age among
the indigenous Papuan highland people.

Methods: In 2014, we carried out a field survey as part of health promotion ac-
tivities, on the indigenous population of a small village located in the central high-
lands of Papua, Indonesia. Most villagers maintain a traditional lifestyle even to-
day; sweet potato is the staple food for them. One hundred twenty-seven native
Papuans aged 16 to 75 years, of which 59% were women, were included in this
study. baPWV was measured using a validated automatic device, which simulta-
neously measures bilateral brachial and ankle blood pressure. Semi-quantitative
spot urine salt concentration was estimated using a salt titrator paper and spot
urine sodium/potassium (Na/K) ratio was measured using a new device.
Results: Average age of subjects was 38 and 43 years for women and men,
respectively. SBP increased with age only in women (r? =0.073). Prevalence of
hypertension (SBP >140 and/or diastolic blood pressure >90 mmHg) was 6 (5%)
and all were women. baPWYV significantly increased with age (r> =0.323) in both
sexes. Participants under 40 years of age (n=69) had higher body mass index
(BMI)y (22.3 vs. 19.6 kg/m?, P<0.001), urine salt concentration (10 vs. 8 g/L,
P=0.008) and urine Na/K ratio (1.9 vs. 1.1, P<0.001) than those aged 40 years
and over. A multivariate analysis showed that urine salt concentration was inde-
pendently associated with BMI (B =0.222) and age (B =-0.204). A multivariate
stepwise analysis showed that SBP was independently associated with baPWV
(B =0.669), salt paper (B =0.208), BMI (B =0.193) and sex (men, B =-0.264), but
not with age. baPWV was independently associated with SBP (8 =0.482), age (B
=0.360), sex (men, B =0.174), pulse rate (p =0.135) and BMI (8 =—0.197).
Conclusions: Age-related increase in SBP was still absent in indigenous high-
land Papuan populations. However, baPWV increased with age, indicating that
AS may not always have a causative effect on SBP increase.
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Prevalence of hypertension and other cardiovascular risk factors
in participants in the 2014 Hypertension World Day campaign in
Italy

C. Torlasco', C. Calvanese', A. Faini?, F. Santini2, C. Borghi®, G. Parati’.
!lstituto Auxologico Italiano and University of Milano-Bicocca, Milan, Italy;
2|stituto Auxologico Italiano, IRCCS, Cardiology Unit, Milan, Italy; 3 University of
Bologna, Dept. of Medical & Surgical Sciences, Bologna, Italy

Objective: Aim of our study was to obtain information on prevalence and aware-
ness of hypertension and other cardiovascular risk factors in individuals partici-
pating in the 2014 “World Hypertension Day” in ltaly.

Methods: During the 2014 “World Hypertension Day”, health care providers from
50 hypertension centers affiliated to the Italian Society of Hypertension, spread
all over the country, anonymously interviewed individuals spontaneously partici-
pating in this campaign. Information on demography, cardiovascular risk factors
prevalence, awareness of hypertension and of its consequences was obtained.
The average of two conventional blood pressure (BP) measurements, taken in
seated position after a few min rest by a validated oscillometric device, was
recorded.

Results: Data were collected from 6356 individuals (53.2% females, 46.8%
males) aged 57.8 years. (18105 years). 43.6% of subjects were aware of be-
ing hypertensive, 89.9% being treated. In this cohort active and former smok-
ers were respectively 19.2% and 22%, 28.6% reported hypercholesterolemia
and 8.3% diabetes. Mean systolic BP>139mmHg was found in 34.8% and
mean diastolic BP>89mmHg in 18.3% of the entire cohort and in 47.7% and
23.5% of aware hypertensive individuals, respectively. In 14.5% of participating
subjects and in 19.6% of aware hypertensives both systolic/diastolic BP were
found above 139/89mmHg respectively. On average, BP was higher in aware
hypertensive individuals, in spite of being treated, than in the overall cohort
(139.6/81.7+19.7/14.5 vs 133.1/79.7+20.3/15 mmHg, respectively, p<0.005).
Awareness of hypertension complications was imperfect, acute myocardial infarc-
tion, stroke and renal failure being recognized as consequences of hypertension
by 85.1%, 61.6% and 28.6% of individuals, respectively.

Conclusions: Our data, obtained in ltaly at the time of the 2014 World Hyper-
tension Day show a yet high hypertension prevalence, accompanied by an un-
satisfactory awareness of its complications and by a frequent occurrence of other

cardiovascular risk factors in participants in this initiative. Even considering that
these individuals may not be fully representative of the general Italian population,
our results strongly indicate that more efforts are still needed to improve hyper-
tension control and to increase patients’ awareness of the risks associated to this
condition.

P5264 | BENCH
Association between CXCL13 gene polymorphism and essential
hypertension in Tatars from Russia

Y. Timasheva', T.R. Nasibullin’, A.N. Zakirova?, O.E. Mustafina'. ' Institute of
Biochemistry & Genetics, Ufa Science Centre of Russian Academy of Science,
Ufa, Russian Federation; 2Bashkir State Medical University Chair of Cardiology,
Ufa, Russian Federation

Background: Genome-wide association studies have identified different
hypertension-susceptibility loci in the populations of European ancestry. However,
fine-mapping of blood pressure related loci has been complicated by the existing
differences in genetic variation across populations. The population of Tatars re-
siding in the Volga-Ural region of Russian Federation, particularly in the Republic
of Bashkortostan, has a distinct genetic structure characterized by combination
of Mongoloid and Caucasoid components, which makes it an interesting object
for genetic study.

Aim: The aim of the present study was to investigate a possible association be-
tween hypertension and the loci in six candidate genes in individuals of Tatar
origin.

Material and methods: We performed screening for SNPs in CXCL13, CCLS8,
CCL16, CCL17, CCL18, and CCL23 genes in the group of 522 Tatars from
the Republic of Bashkortostan, Russia (213 patients with essential hypertension
(mean age 42.24+8.27) and 309 healthy individuals (mean age 43.58+7.13) with-
out history of cardiovascular or any other chronic disease).

Results: An association was detected between CXCL13 rs355689 polymorphism
and essential hypertension: *T/T genotype and *T allele were associated with an
increased risk of hypertension (OR=2.51, P=3.06*10-6 and OR=1.87, P=0.0001,
respectively), while heterozygous genotype and *C allele carrier status indicated a
decreased risk of the disease (OR=0.35, P=2.13*10-6 and OR=0.053, P=0.0001,
respectively). Analysis of association between EH and allele/genotype combina-
tions revealed many combinations, which differed in frequency in the group of
EH patients and in control group. Eleven combinations remained significantly as-
sociated with EH after the correction for multiple testing was applied. The most
significant association was observed for CXC13*T/T+CCL8*T+CCL17*C combi-
nation, that was more frequent in the group of patients with essential hyper-
tension (OR=2.62, PBonf=0.0007), and two combinations that appeared to be
protective against hypertension — CXCL13*C+CCL8*C+CCL18*T/T (OR=0.32,
PBonf=0.0002), and CXCL13*C+CCL18*T/T (OR=0.33, PBonf=0.0002).
Conclusion: CXCL13 rs355689 polymorphism was found to be significantly as-
sociated with essential hypertension in Tatars., both individually and in combina-
tion with other chemokine genes.
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Prognostic impact of resting heart rate in atrial fibrillation in
octogenarians with systolic heart failure

S.B. Barywani, M. Fu. Sahigrenska Academy, University of Gothenburg, Dept. of
Molecular & Clinical Medicine, Gothenburg, Sweden

Background: In patients with heart failure with reduced ejection fraction
(HFREF), it is well known that lower resting heart rate (HR) is associated with
better survival. But whether this is true in octogenarians, in particular in heart fail-
ure concomitant with atrial fibrillation (AF), has not been studied. This is highly
clinically relevant since main body of heart failure patients are elderly with high
prevalence of AF.

Purpose: To study the prognostic impact of resting HR in patients with HFREF
concomitant with AF in octogenarians after optimal uptitration of beta-blockers
(BBs) and angiotensin converting enzyme inhibitors (ACEls)/angiotensin receptor
blockers (ARBs).

Methods and results: Patients (n=185) aged >80 years with HFREF and left
ventricular ejection fraction <40% were included between January 2000 and Jan-
uary 2008 from two University hospitals. Of whole study population; 65% was
male; 54% (n=100) had AF; mean age and mean EF were 83 years and 33%,
respectively. After optimal uptitration of BBs and ACEls/ ARBs, mean HR in pa-
tients with AF was 73 +15 beat per minute (BPM), 36% had resting HR <65
BPM. After >5 years of follow up, all-cause mortality in the whole population
was 77%. Among patients with AF all-cause mortality was significantly lower in
patients with HR <65/min (63%) compared with those with HR>65 (80%). Us-
ing Cox proportional-hazard regression analysis adjusted for clinically important
baseline variables and doses of ACEIs/ARBs and BBs, resting HR <65/min re-
mained an independent prognostic factor for improved survival from all-cause
mortality compared with rest HR >65/min in patients with AF (HR 0.5, 95% Cl
0.3-0.9, P 0.042).
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Conclusions: In Octogenarians with HFREF and AF, resting HR <65 BPM is
associated with improved survival from all-cause mortality.
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Left atrium size further stratify the risk of left atrial thrombus in
patients with non-valvular persistent atrial fibrillation

R.-B. Tang, J.-Z. Dong, M.-S. Shang, X. Du, D.-Y. Long, R.-H. Yu, R. Bai,
C.-S. Ma. Beijing An Zhen Hospital, Capital Medical University, Beijing, China,
People’s Republic of

Objective: This study sought to investigate the impact of left atrium size on left
atrial (LA) thrombus in patients with non-valvular persistent atrial fibrillation (AF).
Methods: In a prospectively established database, patients with AF underwent
transesophageal echocardiography prior to AF ablation were screened from Jan-
uary 2007 to June 2010. Exclusive criteria included paroxymal AF, vavular AF,
deep vein thrombus, pulmonary embolism, on warfarin, redo procedure. Of 1524
patients, 367 patients (male 267, female 100) with mean age 56+11 (26—-89) were
enrolled.

Results: Thirty-two (8.7%) patients had LA thrombus. The LA diameter, left ven-
tricular end diastolic diameter, left ventricular end systolic diameter were sig-
nificantly larger in thrombus group than non-thrombus group. Left ventricular
ejection fraction was significantly lower in thrombus group than non-thrombus
group. CHA2DS2Vasc score did not differ between the two groups. The area
under the receptor-operating curve for age predicting LA thrombus was 0.656
(0.563-0.750),the best cut-off point was 42.5mm. The incidence of LA throm-
bus was significantly higher in patients with LA diameter >42.5mm than those
with LA <42.5mm (14.0% VS. 5.1%,P=0.003). In univariate analysis, LA diame-
ter >42.5mm increased the risk of LA thrombus with odds ratio 3.05 [95% confi-
dence interval (1.42—6.53), P=0.004]. In multivariate analysis, after adjustment of
CHA2DS2Vasc score, left ventricular end diastolic diameter, left ventricular end
systolic diameter, left ventricular ejection fraction, LA diameter >42.5mm was an
independent risk factor of LA thrombus (odd s ratio 2.77, 95% confidence inter-
val 1.17-6.57, P=0.021). In a subanalysis, LA >42.5mm helped to identify higher
stroke risk only in patients with CHA2DS2Vasc score = 1 (Table 1)

Table 1
n LA thrombus Odds ratio 95% Cl P
(LA >42.5mm vs (LA >42.5mm vs
<42.5mm) <42.5mm)
CHA;DS,-VASc =0 97 4/32(12.8%) VS2/65 (3.1%) 4.50 0.78-26.02 0.090
CHA,DS,-VASc =1 108 8/46 (17.4%) VS2/62 (3.2%) 6.32 1.27-31.34 0.017
CHA,DS,-VASc =2 162 9/72 (12.5%) VS7/ 90 (7.8%) 1.69 0.60-4.80 0.317

Left atrial size further clarify stroke risk in different CHA2DS2Vasc score.

Conclusion: LA enlargement was an independent risk factor of LA thrombus in
patients with non-vavular persistent AF.

Acknowledgement/Funding: High Levels Talent in Health in Beijing (Project
215, No. 2013-3-007)
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Effect of digoxin on all-cause mortality in patients with atrial
fibrillation: a population-based cohort study

L. Fauchier!, G. Laborie’, N. Clementy', A. Bernard", D. Angoulvant',
G.Y.H. Lip?, D. Babuty'. "Tours Regional University Hospital, Hospital
Trousseau, Tours, France; ?Birmingham City Hospital, Birmingham, United
Kingdom

Background: Previous studies on digoxin use in patients with atrial fibrillation
(AF) and the risk of all-cause and cardiovascular mortality have reported conflict-
ing results. Most of these studies were not able to take into account the severity
of possible associated HF. We analyzed the effects of digoxin on mortality in un-
selected AF patients.

Methods: We conducted a population-based retrospective cohort study of pa-
tients admitted to a cardiology department from January 2000 to January 2011.
Survival analysis used a Cox model controlled with propensity scores derived
from multivariate logistic regression model based on all characteristics includ-
ing NYHA functional class, eGFR, and BNP at baseline. In 8871 patients with
AF, digoxin was prescribed to 2159 patients (24.3%) of whom 618 (28.6%) re-
ceived it transiently. Digoxin was defined as “full dose” treatment (0.25mg daily)
for 1202 patients (55.7%) and “low dose” treatment (0.125mg daily) for 957 pa-
tients (44.3%).

Results: Patients treated with digoxin were significantly older, with more heart
failure and lower use of beta-blockers than non-users. Crude mortality was higher
in patients on digoxin (17.1% vs 11.3%; Hazard Ratio [HR] 1.27; 95% Confidence
Interval [CI] 1.12-1.44; p=0.0001), especially for those on low dose treatment
(HR 1.54; 95% CI 1.32-1.81; p<0.0001). Based on individual propensity scores,
there was no longer a significant difference in mortality related to digoxin use per
se (HR 0.89; Cl 95% 0.70-1.13), regardless of the presence (HR 0.90; 95% Cl
0.78-1.04) or absence (HR 0.94; 95% CI 0.72—-1.23) of underlying heart failure,
digoxin dose regime (HR 1.16; 95% CI 0.92—1.45) or persistence of treatment
(HR 1.06; 0.83-1.35).

Conclusion: In a large contemporary cohort of AF patients with more granular
data than claims based studie, digoxin use was associated with an increased mor-
tality. When differences in patient characteristics were accounted for, digoxin use
had a non-significant effect on all-cause mortality regardless of dose, persistence
of use, or underlying HF.
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Increased levels of both NT-proBNP and MR-proANP after initiation of
atrial fibrillation: results from an invasive electrophysiological study

E. Charitakis, H. Walfridsson, U. Alehagen. Linkoping University Hospital,
Department of Cardiology and Department of Medical and Health Sciences,
Linkdping University, Linkoping, Sweden

Background: It is known that natriuretic peptide levels are elevated in patients
with atrial fibrillation (AF) but the effect on these levels of initiation of AF has not
yet been studied.

Purpose: We aimed to study the reaction to initiation of AF on the N-terminal
fragment of precursor B-natriuretic peptide (NT-proBNP) and the mid-regional
fragment of the N-terminal precursor of atrial natriuretic peptide (MR-proANP)
30 minutes after the onset of AF.

Methods: 45 patients eligible for radiofrequency ablation (RFA) of AF were ran-
domized to either AF initiation or to control. Freedom from AF prior to RFA was
assured by transtelephonic ECG. Peptides were collected from the femoral vein
(fv), the coronary sinus (CS) and the left atrium (LA) immediately after transseptal
puncture, prior to AF initiation (baseline) and 30 minutes after AF initiation.
Results: In total, 26 patients were induced to AF and 19 served as controls.
There were no differences in baseline characteristics between the groups. Using
repeated measures analysis of variance after normalizing peptide levels with log-
arithmic transformation, we found that MR-proANP levels rose significantly after
AF initiation compared to controls in all sites; fv (p<0,001), CS (p<0,001) and LA
(p<0,001). NT-proBNP levels increased significantly only in LA in the AF group
compared to controls (p<0,001).
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Conclusions: MR-proANP levels rose significantly as early as 30 minutes after
AF initiation, possibly due to mobilization and release from atrial myocyte granule.
Furthermore, the significant increase in NT-proBNP levels in LA after AF initiation
is surprising since its synthesis time is about 90 minutes and there are no previ-
ous data indicating that NT-proBNP can be pre-produced and stored in myocyte
granule.

Acknowledgement/Funding: County Council of Ostergétland, the Carldavid
Jonsson Research Foundation, the Heart Foundation, Linkdping University and
Biosense Webster
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Atrial fibrillation as an independent risk factor for depression in elderly
population

K. Rewiuk', B. Wizner', A. Klich-Raczka', A. Wiecek?, M. Mosakowska?,

P. Slusarczyk®, K. Broczek*, T. Grodzicki' on behalf of PolSenior. ?Jagiellonian
University, Medical College, Chair of Internal Medicine and Gerontology, Cracow,
Poland; ?Medical University of Silesia, Department of Nephrology, Endocrinology
and Metabolic Diseases, Katowice, Poland; ®International Institute of Molecular
and Cell Biology, Warsaw, Poland; *Medical University of Warsaw, Clinic of
Geriatrics, Warsaw, Poland

Background: Depression is a frequently comorbid condition in cardiovascular
diseases. In contrast to coronary artery disease and heart failure we have a lim-
ited amount of data documenting the increased prevalence of depression in pa-
tients with atrial fibrillation (AF). Available results from studies with a small number
of patients suggest a significant and perhaps two-way relationship between the
two diseases. Due to the increasing with age incidence of both atrial fibrillation
and its complications, the above issue is a particularly important in elderly pa-
tients.

Aim: To determine the frequency of depression in patients with a history of AF in
a large group of patients>65 years of age.

Methods: The data were collected as part of the nationwide PolSenior project
(2007-2011). Of 4979 individuals (age range 65-104 years), data on self-
reported history of AF were available for 4677 subjects (93.9%). Finally, the 4049
participants without suspected moderate or severe dementia in Mini Mental State
Examination test were assessed with the 15-item Geriatric Depression Scale
(GDS), and a score of 6 points and more was regarded as suspected depres-
sion.

Results: Mean age+SD of the study population was 78.1+8.3 years; 52% were
males. The history of AF was reported by 788 (19.5%) subjects. The proportion of
female subjects, obese individuals and the number of cardiovascular comorbidi-
ties, frequency of reported diabetes, strokes, falls, osteoporosis/fractures were
higher in AF subgroup. In univariate analysis the self-reported AF history was
connected with 41% increase of suspected depression (29% vs 41%; p<0.0001).
In multivariate logistic regression AF remained an independent predictor of de-
pression (OR=1.42, 95% ClI: 1.16—1.73), stronger than heart failure, diabetes or
coronary artery disease.

Conclusions: In geriatric population AF is connected with higher frequency of
depression. This association is independent of other cardiovascular comorbidities
and stroke history and certainly influences the quality of life of these subjects.
Acknowledgement/Funding: The study was implemented under the publicly-
funded project No. PBZ-MEIN-9/2/2006 by the Ministry of Science and Higher
Education in Poland
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Prevalence of erectile dysfunction in atrial fibrillation patients -
cross-sectional, epidemiological study

A.E. Platek, M. Szymanski, K.J. Filipiak, M. Kotkowski, G. Opolski. Medical
University of Warsaw, 1st Department of Cardiology, Warsaw, Poland

Introduction: Sexual dysfunctions, especially erectile dysfunction (ED) are a ma-
jor problem in cardiovascular patients. They are caused by cardiovascular risk
factors including low-grade inflammation process, endothelial dysfunction, oxida-
tive stress, and vascular alterations. The same mechanisms are some of the main
causes and/or consequences of atrial fibrillation (AF). To this day, literature pro-
vides no cross-sectional data on the prevalence of sexual dysfunction in AF.
Purpose: The study aimed to determine the prevalence of sexual dysfunction in
consecutive male patients with AF.

Methods: A cross-sectional survey of adult male patients with a primary diag-
nosis of AF was conducted at University Cardiology Departments from 2013 to
2014. During the enrolment participants were either electively hospitalized with a
primary diagnosis of AF, or had a scheduled outpatient visit. Sexual dysfunctions
were assessed using IIEF score.

Results: 129 consecutive AF patients (mean age 57.0£11.8 years) were ana-
lyzed. Hypertension was present in 60.5%, diabetes in 22.5%, dyslipidemia in
46.5%, smoking in 18.6% and 45.7% had a family history of cardiovascular dis-
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ease. 86.8% of patients had any kind of sexual dysfunction. ED was present in
57.4% of patients. 44.2% of patients had orgasmic dysfunction, 69.0% had low-
ered sexual desire, 65.1% had lowered intercourse satisfaction, and 55.8% had
lowered overall satisfaction.

Conclusions: Sexual dysfunctions are highly prevalent in AF patients and are
not only limited to ED, but also include dysfunction of orgasmic function, desire, or
general satisfaction. In part, the presence of the sexual dysfunctions is probably
caused by classical cardiovascular risk factors highly prevalent in AF patients, but
the impact of AF itself, cannot be underestimated.
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The association of non-0 blood groups with spontaneous echo
contrast. Is there a place for “A” blood group at thromboembolic risk
scores in atrial fibrillation

E.H. Ozcan Cetin, M.S. Cetin, S. Kuyumcu, F. Ozcan, D. Aras, S. Topaloglu,
S. Aydogdu. Ankara Turkiye Yuksek Ihtisas Hospital, Department of Cardiology,
Ankara, Turkey

Introduction: Non-O blood groups have an association with a higher risk of the
arterial and venous thrombosis owing to the relation of non-O blood groups with
VvWF and FVIIl levels. Spontaneous echo contrast (SEC) as a manifestation of red
cell aggregation, constitute a risk for thromboembolism and mortality. We aimed
to assess the relation of ABO blood groups with SEC formation in non-valvular
AF patients.

Materials and methods: 349 patients who were diagnosed as non-valvular
AF and performed TEE before cardioversion or AF ablation procedure between
2010-2015, were included. The patients were categorized into two groups as
non-O blood groups (228 patients) and 0 blood group (121 patients).

Results: Non-O blood groups had higher SEC prevalence than O blood group
(30.6% vs 43.4% p=0.019). In the subgroup analysis, A blood group had higher
SEC prevalence than other groups (49.3% p=0.013). CHA2DS2VASc score was
correlated with the grade of SEC (8=0,534 p<0.001). Also, A blood group was
quantified as an additional risk factor and incorporated into CHA2DS2VASc
score by adding 1 point. New score was significantly correlated with SEC grade
(B=0.577 P<0.001). In ROC analyses, a cut of value 1.5 score for new risk score
has 61.8% sensitivity and 71.4% specificity for prediction of SEC with a higher
area under the curve comparing with CHA2DS2VASc score (AUC=0.739 and
AUC=0.697, respectively).
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Conclusion: In conjunction with other risk factors, non-O blood types, espe-
cially A blood type, were demonstrated as independent predictors of SEC in non-
valvular AF. Our study proposed A blood group as an additional risk factor to
traditional risk scores for thromboembolism. There is a necessity of prospective,
larger studies to evaluate the effect of blood groups on thromboembolic events.
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Sex-related differences in epidemiologic and clinical presentation of
atrial fibrillation in the Balkan countries - insights from the BALKAN
AF Snap Shot Survey

M. Polovina', E. Goshev?, Z. Kusljugic®, L.J. Music*, H. Gjergo®, G.A. Dan®,
V. Paparisto®, E. Trendafilova?, T. Potpara', G.Y.H. Lip” on behalf of BALKAN
AF Snap Shot Survey. 'University Clinical Center of Serbia, Cardiology Clinic,
Faculty of Medicine, Belgrade University, Belgrade, Serbia; ?National Heart
Hospital, Coronary Care Unit, Sofia, Bulgaria; °University Clinical Center Tuzla,
Clinic of Internal Diseases, Tuzla, Bosnia and Herzegovina; *Clinical Center for
cardiology, Podgorica, Montenegro; ®University Hospital Center Mother Theresa,
Clinic of Cardiology, Tirana, Albania; ¢ Colentina University Hospital, Department
of Cardiology, Bucharest, Romania; ”Birmingham City Hospital, Centre for
Cardiovascular Sciences, Birmingham, United Kingdom

Background: Compared to other European Regions, data on sex-related differ-
ences in epidemiologic and clinical aspects of atrial fibrillation (AF) in the Balkan
Region are sparse.

Purpose: We report an interim analysis from the Balkan-AF Survey addressing
sex-related differences in epidemiologic and clinical presentation of AF patients.

Methods: A 12-week prospective snapshot survey (December 2014-February
2015) of consecutive non-valvular AF patients seen by internal medicine special-
ists or cardiologists in university/non-university centres in- and outside the capital
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cities was conducted in Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Mon-
tenegro, Romania and Serbia (a region with ~45 million inhabitants). Data were
collected via an electronic case report form.

Results: The interim analysis included a total of 2080 AF patients. Principal sex-
related differences in clinical presentation are presented in the Table.

Differences in clinical presentation

Clinical characteristics Females (n=936) Males (n=1144) P value

Age (mean+SD) 71.6+9.7 67.0£11.2 <0.001
Inclusion setting — hospitalization (%) 716 69.3 0.267
Emergency admissions (%) 7341 65.4 0.002
First-diagnosed AF (%) 23.7 23.2 0.795
Paroxysmal AF (%) 30.7 24.9 0.011
Symptomatic AF (%) 80.9 77.2 0.040
Palpitations (%) 61.7 57.6 0.096
Chest pain (%) 30.9 29.4 0.518
Dyspnoea (%) 64.8 59.2 0.022
Fatigue (%) 54.4 48.8 0.026
General non-wellbeing (%) 30.5 25.4 0.023
Fear/anxiety (%) 16.3 9.6 <0.001
Hypertension (%) 82.3 78.6 0.041
Coronary artery disease (%) 27.6 34.6 0.001
Coronary angiography (%) 36.7 59.5 <0.001
Stent implantation (%) 18.6 33.3 <0.001
Heart failure, HF (%) 43.3 43.7 0.589
HF-preserved ejection fraction (%) 15.8 12.6 0.036
Mild valvular heart disease (%) 80.0 67.4 <0.001
Diabetes mellitus (%) 27.2 243 0.143
Peripheral arterial disease (%) 2.9 6.1 0.001
COPD (%) 9.6 15.8 <0.001
Chronic kidney disease (%) 13.6 16.3 0.085
Anaemia (%) 17.9 11.0 <0.001
Dementia (%) 4.1 1.8 0.003
Thyroid disease (%) 16.5 6.4 <0.001
Stroke/TIA (%) 13.9 12.3 0.295
Systemic embolism (%) 1.2 0.8 0.141
Pulmonary embolism (%) 2.7 1.2 0.022
Previous bleeding events (%) 5.8 5.2 0.561
CHA,DS,-VASCc >2 (%) 87.1 77.6 <0.001
HASBLED >3 (%) 34.2 28.1 0.003

Conclusions: Female AF patients in the BALKAN AF Survey were older, more
symptomatic, with more comorbidities and required more emergency hospitaliza-
tions. Uncontrolled hypertension was more prevalent in females and they were
less likely to receive invasive diagnostic or therapeutic procedures for vascular
disorders. Anemia and dementia were more prevalent, and thromboembolic and
bleeding risk was higher in females, bearing implications for antithrombotic treat-
ment.
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Do all AF patients with a CHA2DS2-VASc score of 2 (males) or 3
(females) have the same risk of ischemic stroke? A nationwide
population-based cohort study

J.-N. Liao', T.F. Chao', G.Y. Lip?, S.A. Chen'. " Taipei Veterans General
Hospital, Taipei, Taiwan, ROC; ?Birmingham City Hospital, University of
Birmingham Centre for Cardiovascular Sciences, Birmingham, United Kingdom

Background: Atrial fibrillation (AF) is the most common sustained cardiac ar-
rhythmia and increases risk of stroke. The CHA2DS2-VASc score is recom-
mended by American and European guidelines for stroke risk stratification in AF.
However, not all risk factors in CHA2DS2-VASc score were associated with an
equal risk. Even for patients with a same CHA2DS2-VASc score, their stroke risk
may be different. Thus we aim to investigate the risk of stroke in patients with a
score of 2 (males) or 3 (females) composed of different risk factors.

Methods: From 1996 to 2011, a total of 186,570 AF patients without use of
anti-platelet or anti-coagulant agents were identified from the Taiwan AF cohort.
Among these patients, 18,196 males having a CHA2DS2-VASc score of 2 and
13,022 females having a CHA2DS2-VASc score of 3 were enrolled. The study
end point was ischemic stroke. Risks of ischemic stroke of patients with different
combinations of risk components were analyzed.

Results: During the follow up, 2,832 males and 2,332 females experienced is-
chemic stroke. Age >75 years and hypertension plus age 65-74 years accounted
for the risk score in more than 50% of patients. Patients with diabetes mellitus
(DM) aged between 65-74 years had the highest risk of stroke (annual rate =
4.77% for males and 5.11% for females). Cox regression ananlyses demonstrated
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Figure 1. Risk of ischemic stroke

that the risk of stroke was highest for patients with an age >75 years or DM with
an age 65-74 years compared to those with a CHA2DS2-VASc score of 0 (males)
or 1 (females) with a hazard ratio greater than 4 (Figure 1).

Conclusions: In this nationwide cohort study, age >75 years and DM with an
age 65-74 years possessed a higher risk of ischemic stroke in AF patients with
a CHA2DS2-VASc score of 2 (males) or 3 (females) compared to other risk com-
ponents.
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CHA2DS2-VASc score predicted extensive substrate and poor
outcome of catheter ablation of persistent atrial fibrillation

R.-B. Tang, J.-Z. Dong, X.-H. Liu, R.-H. Yu, D.-Y. Long, C.-H. Sang, M. Ning,
C.-X. Jiang, R.O.N.G. Bai, C.-S. Ma. Beijjing An Zhen Hospital, Capital Medical
University, Beijing, China, People’s Republic of

Objective: This study sought to explore if CHA2DS2VASc score can predict sub-
strate for persistent atrial fibrillation (AF) and outcome of catheter ablation of AF.
Methods: In this prospective study, 116 patients underwent catheter ablation of
persistent AF were enrolled. Left atrial geometry (LA) was reconstructed with a
3.5 mm tip ablation catheter with fill-in threshold 10 in CARTO system. The map-
ping catheter was stabled at each endocardial location for at least 3 seconds for
recording. The electrogram recordings at each endocardial location were ana-
lyzed with a custom software embedded in the CARTO mapping system. Interval
confidence level (ICL) was used to characterize complex fractionated atrial elec-
trograms (CFAEs). As the default setting of the software, ICL more than or equal
to 7 was considered sites with a highly repetitive CFAEs complex. CFAEs index
was defined as the fraction of area of ICL more than or equal to 7 to the left
atrial surface. The CFAEs index and outcome of catheter ablation among differ-
ent CHA2DS2VASc groups were compared.

Results: Of the 116 patients, 33 patients had CHA2DS2VASc = 0, 31 pa-
tients had CHA2DS2VASc = 1, 52 patients had CHA2DS2VASc >2. There
are significant differences of left atrial surface (121.2+18.9 cm?, 133.6+23.8
cm?, 133.9+16.1 cm?, P=0.008), left atrial volume (103.6+24.8 ml, 118.3+27.8
ml, 120.9+20.9 ml, P=0.05) and CFAEs index (44.6+22.4%, 54.2+22.2%,
58.7+23.1%, P=0.023) among the three groups. There are no difference of
ICLmax, ICLmin, CFAEs spatial distribution among the three groups. After a mean
follow-up of 13+8 months, the recurrence rate were 36.4%, 35.5%, 55.8% among
the three groups (P=0.025) (Figure 1).
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Conclusion: A high CHA2DS2VASc score was associated with extensive AF
substrate and poor outcome of catheter ablation of persistent AF.
Acknowledgement/Funding: High Levels Talent in Health in Beijing (Project
215, No. 2013-3-007)
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Diastolic electrocardiographic parameters and diastolic index predict
postoperative atrial fibrillation

A.l. Tekkesin, E. Bozbeyoglu, Y. Cakilli, C. Turkkan, M.1. Hayiroglu, O. Yildirimturk,
V.O. Tanik, A. Kaya, N.S. Yelgec, A.T. Alper. Dr. Siyami Ersek Thoracic and
Cardiovascular Surgery Center, Cardiology, Istanbul, Turkey

Background: Postoperative atrial fibrillation (POAF) is an important cause of
morbidity and mortality. Diastolic dysfunction (DD) has significant pathological
effects on atrial structure and function, many of which are proarrhythmic. It has
been shown that diastolic ECG parameters like PQ, QTc, Tend-P, Tend-Q and
a combined novel ECG index (Tend-P/[PQ x Age]) provides a good diagnostic
performance for the recognition of DD. In our study, we aimed to investigate the
relation between diastolic ECG parameters, novel diastolic ECG index and POAF
in patients undergoing elective coronary artery bypass surgery (CABG).

Methods: Patients who will undergo CABG electively without a history of atrial
fibrillation were included in the study. POAF was defined as at least 30-second
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duration of AF detection. PQ interval was calculated from the beginning of the
P wave to the beginning of the QRS complex manually. The QTc interval was
calculated using the Bazett formula, Tend-P and Tend-Q intervals were calculated
as: RR minus PQ minus QT for Tend-P and RR minus QT for Tend-Q. Diastolic
ECG index was calculated as follows; Tend - P/[PQ x Age].

Results: A total number of 311 patients (age 60.1+8.7 years, %34,1 women)
were included in our study prospectively. Only 71 (22.8%) of them developed
POAF during their postoperative follow-up. Patients were divided into two groups
according to observation of AF; Group-1 (POAF+) and Group-2 (POAF-). Demo-
graphics and transthoracic ECG parameters are similar between two groups.

QT intervals were similar in both groups, however PQ interval (161.4+32.6 vs
147.0+15.1 ms, p<0.01) and QTc (449.3+36.3 vs 426.9 vs 47.6) was signifi-
cantly longer in Group-1. Mean heart rate was significantly higher in Group-1
and TendQ, TendP and QRS intervals were significantly shorter in Group-1. Di-
astolic ECG index was significantly different between two groups (0.040+0.017
vs 0.058+0.010, p<0.01). Diastolic ECG index was also significantly negatively
correlated with POAF (r=-0.463, p<0.01). Univariate analysis revealed age, hy-
pertension, preoperative calcium levels, heart rate, Tend-P, Tend-Q, PQ intervals
and QTc may be predictors of POAF occurrence. Multivariate analysis showed
ECG parameters like Tend-P, Tend-Q, QTc, PQ intervals with heart rate were only
statistically significant predictor of POAF.

Conclusion: Diastolic ECG parameters and novel diatolic index predicts POAF
after elective CABG operation. From clinical point of view, preoperative assess-
ment of these parameters could allow identification of high risk patients who might
benefit prophylactic treatment.

Acknowledgement/Funding: This research received no grant from any funding
agency in the public, commercial or not-for-profit sectors.
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Risk prediction in atrial fibrillation. Comparison between the CHADS2,
CHA2DS2-VASc score in a large contemporary cohort of patients with
incident non-valvular atrial fibrillation

M. Haim', M. Hoshen?, O. Reges?, Y. Rabi?, R. Balicer?. 'Soroka University
Medical Center, cardiology, Beer Sheva, Israel; ?Clalit Health Research Institute,
Tel Aviv, Israel

Introduction: The 2 most commonly used risk scores to predict thromboembolic
events in patients with atrial fibrillation - AF are the CHADS2 and the CHA2DS2-
VASC. There is a controversy as to which score performs better.

Aim: To compare and describe the predictive ability of these risk scores in a large
contemporary cohort of patients with non-valvular atrial fibrillation.

Methods: TWe used a computerized database of 2,420,000 adults, includes data
of community clinic visits, hospital discharge records, medical diagnoses, med-
ications, medical interventions and laboratory test results. During 2004-2012,
98,811 patients had nonvalvular AF.

Results: The distribution of risks is presented in figure. The rate of stroke and
death (per 1000 person year) is shown based on risk category in table. The
predictibe ability of CHADS2 was somewhat better for prediction of stroke (c-
statistic 0.65) as compared to the CHADS VASC score (c statistic 0.64), and
they performed similarly for predicting mortality (c -statistic of 0.69 for both) and
the net reclassification index was decreased when moving from the CHADS2 to
CHA2DS2-VASC score by 14% for mortality and by 7% for stroke.

Death and stroke based on risk category

Risk class Percent in population (%) Stroke rate (%) Death rate (%)
CHADS2

0 65.7 1.4 10

1 22 3.3 21

>2 12.3 6.6 31
CHADS-VASc

0 87 0.8 8.5

1 9 1.6 10

>2 4 5.8 41

Conclusions: Both risk scores perform similarly but the CHADS2 performed
somewhat better for ischemic stroke prediction and significantly better for pre-
diction of mortality.

Acknowledgement/Funding: Pfizer
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Effectiveness of structured hospital based nurse-led atrial fibrillation
clinics: A comparison of a real-world population versus a clinical trial
population

1. Quist!, J.M.L. Hendriks?, D.S. Moeller®, A.E. Albertsen®, H.M. Mogensen?,
G.D. Oddershede?, A. Odgaard’, L.S. Mortensen*, S.P. Johnsen®, L. Frost'.

" Regional Hospital Central Jutland, Diagnostic Centre, University Research
Clinic for Innovative Patient Pathways, Silkeborg, Denmark; 2Maastricht
University Medical Centre, Department of Cardiology, Maastricht, Netherlands;
3Regional Hospital Central Jutland, Department of Cardiology, Viborg, Denmark;
4Spange Statistics, Lystrup, Denmark; ° Aarhus University Hospital, Demartment
of Clinical Epideomiology, Aarhus, Denmark

Aims: A randomized trial has documented that structured nurse-led Atrial Fibril-

lation (AF) service is superior to conventional AF service, but there is a need for
more data, confirming feasibility and outcome in a real-world setting. We com-
pared patient outcome in nurse-led structured hospital AF clinics between real-
world patients from Denmark (DK) and from the randomised trial on efficacy of
a nurse-led AF clinic reported from the Netherlands (NL), with respect to a com-
posite outcome of CV hospitalization and CV death.

Methods: Real-world data consisted of baseline and follow-up data. All patients
were referred by cardiologists. The AF nurse specialist provided patient educa-
tion, risk factor control, and stimulated empowerment and compliance in these
patients. During follow-up treatment was adjusted according to clinical guidelines,
supervised by a cardiologist. Patient education was repeated and compliance was
controlled. The study size was powered as a non-inferiority study. Outcome mea-
sures were adjudicated by same principles in both countries.

Results: 596 patients from DK and 356 patients from NL were included. There
were no significant differences between groups with respect to age, body mass
index, type of AF, CHA2DS2VASc score and co-morbidity. The composite primary
end point occurred with an incidence rate of 8.0 in DK and 8.3 per 100 person
years in NL, crude HR 0.83 (95% Cl 0.56—1.23). Adjustment for covariates and
medical treatment did not substantially change HR.
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Conclusion: Structured nurse-led hospital based AF service is feasible and ef-
fective, and patient outcome is in real life hospital based structured AF service is
as least as good as in the setting of a randomized trial.
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Left atrial thrombosis in patients with atrial fibrillation undergoing
cardioversion

K. Golubic, I. lvanac Vranesic, A. Smalcelj, D. Milicic. University Hospital Centre
Zagreb, Zagreb, Croatia

Introduction: According to published data, there is a small but significant risk
of developing left atrial thrombosis (LAT) and potentially disastrous thromboem-
bolism in patients with atrial fibrillation (AF) undergoing cardioversion, even if they
are adequately anticoagulated in compliance with current guidelines. A predictor
of LAT would be of great clinical value.

Aim: To establish whether there is an association between the serum concen-
tration of fibrinogen and the prevalence of LAT in patients with AF undergoing
cardioversion.

Methods: We conducted an observational study involving 287 patients with AF
scheduled for cardioversion. Precardioversion transthoracic and transesophageal
echocardiography was performed in 251 cases, regardless of their anticoagula-
tion status. If LAT had been detected, the patient was rescheduled for cardiover-
sion following 30 days of anticoagulation. Clinical, echocardiographic and bio-
chemical data were recorded. Mann-Whitney U test was conducted to compare
the differences between patients with LAT and patients without LAT in continuous
variables and y? test and Fisher's exact test for categorical variables. To assess
the association of serum fibrinogen concentration with LAT, binary logistic regres-
sion models were built with LAT as outcome. For all analyses, a double-sided
p<0.05 was considered statistically significant.

Results: 10% (25) of the patients were positive for left atrial thrombi. There was
no difference between the LAT group and the no LAT group in the CHADS2-Vasc
score or haemoststic parameters like INR and APTT. Patients with LAT had higher
levels of fibrinogen 4 (3.3—4.6) vs. 3.4 (2.9-4.1) g/L, p=0.012. Among the patients
with LAT who were rescheduled for cardioversion, there was a higher concentra-
tion of fibrinogen in patients with persistent LAT as opposed to patients in whom
the thrombus had dissolved, 4.1 (4.1-4.7) vs. 3.6 (3.25-3.85) g/L respectively,
p=0.035. The fibrinogen concentration was identified as an independent predic-
tor of LAT in logistic regression models, OR=1.77, Cl: 1.056-2.975, p=0.03.
Conclusions: The serum concentration of fibrinogen is positively associated with
the prevalence of LAT in patients with AF undergoing cardioversion. It can also
be a predictor of LAT resolution after anticoagulation therapy. Large-scale stud-
ies conducted in different populations are required to more comprehensively and
reliably assess the relationship of serum fibrinogen concentration, and the occur-
rence of LAT in patients with AF.
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Urinary 11-dehydro-thromboxane B2 is associated with cardiovascular
events and mortality in atrial fibrillation patients

D. Pastori', PP. Pignatelli’, R.C. Cangemi’, W.R.H. Hiatt?, A.F. Farcomeni?,
T.V. Vicario', T.B. Bucci', R.C. Carnevale', G.Y.H.L. Lip*, FV. Violi'. " Sapienza
University of Rome, Department of Internal Medicine and Medical Specialties,
Rome, ltaly; 2University of Colorado Health, Denver, United States of America;
3Sapienza University of Rome, Department of Public Health and Infectious
Diseases, Rome, Italy; *Birmingham City Hospital, Birmingham, United Kingdom

Background: Non-Valvular Atrial Fibrillation (AF) patients show high residual car-
diovascular risk despite oral anticoagulants. Urinary 11-dehydro-thromboxane B2
(TxB2) is associated with an increased risk of cardiovascular events (CVEs), but
its predictive value in AF patients is unknown.

Purpose: Aim of this study was to assess whether urinary 11-dehydro-TxB2 is a
predictor of CVEs in anticoagulated patients with AF.

Methods: Prospective single-center cohort study, including 864 AF patients
treated with vitamin K antagonists (VKAs). Mean time of follow-up was 30.0
months yielding 2062 person-years of observation. Urinary 11-dehydro-TxB2 was
measured at baseline. The primary end-point was the occurrence of a CVE includ-
ing fatal/nonfatal myocardial infarction and ischemic stroke, transient ischemic at-
tack, cardiac revascularization and cardiovascular death.

Results: Mean age of patients was 73.1 years, and 43.6% were women. Me-
dian 11-dehydro-TxB2 levels were 100 [IQR 50-187] ng/mg of urinary creati-
nine. Overall, the anticoagulation control was adequate (63.9% of mean time in
therapeutic range). A CVE occurred in 98 (11.3%) patients, 55 were cardiovas-
cular deaths. At baseline, 11-dehydro-TxB2 levels were higher in patients with
a CVE compared to those without (186 [107—-400] vs. 98 [52—-170], p<0.001).
An increased rate of CVEs (log-rank test, p<0.001) and cardiovascular deaths
(p<0.001) was observed across tertiles of 11-dehydro-TxB2. Cox proportional
hazards analysis showed that tertile of 11-dehydro-TxB2 (3rd vs. 1st hazard ra-
tio [HR]:4.71 95% confidence interval [Cl] 2.46-9.03, p<0.001), age >75 years
(HR: 1.79 95% ClI1.17-2.74, p=0.007), diabetes (HR: 1.72 95% CI 1.07-2.76,
p=0.0245), history of stroke/TIA (HR: 1.96 95% CIl 1.24-3.10, p=0.0042) and
Ml/coronary heart disease (HR: 1.62 95% CI 1.04-2.53, p=0.0322) were pre-
dictors of CVEs.

Conclusions: Urinary 11-dehydro-TxB2 levels predict residual risk of CVEs and
cardiovascular mortality in AF patients despite treatment with oral anticoagulants.
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Rate control or rhythm control - what do we choose more often in
patients with higher thromboembolic risk? Data from a multicenter
real-life registry

A.E. Platek'!, FM. Szymanski', K.J. Filipiak', A. Hrynkiewicz-Szymanska?,

J. Syska-Suminska?, A. Klos-Szadryn?, M. Strojek?, M. Kotkowski’,

M. Dluzniewski?, G. Opolski'. "Medical University of Warsaw, 1st Department
of Cardiology, Warsaw, Poland; ?Medical University of Warsaw, Department of
Cardiology, Hypertension and Internal Diseases, Warsaw, Poland

Introduction: In atrial fibrillation (AF) patients both management strategies — rate
control and rhythm control seem to be equally safe and effective. Decision on the
way of patients treating depends on patients and doctors preferences. However,
in everyday clinical practice we observe some disparities between patients on
rate and rhythm control strategies.

Purpose: The aim of the study was to compare the group of persistent AF pa-
tients in whom rhythm control strategy is chosen to those with rate control, in
terms of thromboembolic risk and general clinical characteristics.

Methods: We analyzed data from a prospective multicenter registry of continuous
AF patients. All patients included in the study were hospitalized in one of the
participating clinic with a primary diagnosis of paroxysmal AF between 2011 and
2014. Patients had their medical data collected by a qualified physician basing
on the medical records or a de novo diagnosis during the current hospitalization.
Thromboembolic risk of patients was assessed using CHADS2 and CHA2DS2-
VASc scores.

Results: Out of the 1205 hospitalization due to AF occurring in the given time pe-
riod we chose 341 cases of unique AF patients. Mean age of the study population
was 69.6+13.2 years, a their mean body mass index (BMI) was 29.4+6.4 kg/m?.
172 (50.4%) patients were in the rhythm control strategy group. Compared to the
rate control group (permanent AF), patients in whom the rhythm control strategy
was chosen were younger (65.2+13.6 vs. 74.0+11.1; p<0.0001). There were no
differences in terms of sex, and hypertension or diabetes mellitus prevalence. Pa-
tients with rhythm control strategy had less often history of heart failure (38.4%
vs. 75.7%; p<0.0001), stroke (8.1% vs. 16.0%; p=0.04), and vascular disease
(24.4% vs. 47.3%; p<0.0001), which resulted in lower total thromboembolic risk.
Mean CHADS2 score (2.0+1.4 vs. 2.9+1.4; p<0.0001) in rhythm control patients
was lower than in rate control, the same applies to the CHA2DS2-VASc (3.2+2.1
vs. 4.6+1.9; p<0.0001).

Conclusions: Persistent AF patients in whom the rhythm control strategy is taken
are younger and have less comorbidities, therefore their thromboembolic risk in
both CHADS2 and CHA2DS2-VASc scores is lower than in patients on rate con-
trol strategy (permanent AF). Total thromboembolic risk is one of the factors taken
into consideration in choosing treatment strategy in real-life AF patients.

P5281 | BEDSIDE
Being diagnosed with atrial fibrillation/flutter is associated with lower
perceived physical health - a Danish cross sectional study

V. Hoegh', S. Lundbye-Christensen', C. Delmar?, K. Frederiksen?, S. Riahi',
K. Overvad® on behalf of Aalborg Atrial Fibrillation Study Gorup. Aalborg
University Hospital, Aalborg AF Study Group, Department of Cardiology, Aalborg,
Denmark; ?Aarhus University, Department of Public Health, Section of Nursing,
Faculty of Health Sciences, Aarhus, Denmark; °Aarhus University, Department
of Public Health, Section for Epidemiology, Faculty of Health Sciences, Aarhus,
Denmark

Background: Reports on self-reported health-related quality of life and health
status in patients living with atrial fibrillation (AF) have been deviating; from being
similar to those of patients who have sustained and survived a myocardial infarc-
tion to no difference, when compared with healthy subjects. Low sample sizes
have, however made stratification on gender impossible in earlier studies.
Purpose: To investigate the association between the diagnosis of AF and self-
reported health status.

Methods: An observational, cross-sectional study was conducted, using data
from the Danish Diet, Cancer and Health cohort. Information on health status was
obtained using the Danish Short Form 36 version 2 (SF-36v2) questionnaire. The
analyses were stratified on gender. In adjusted analyses, we considered potential
confounding from comorbidity expressed by the Charlson Comorbidity Index and
effect modification by age.

Results: We included 42,598 participants in the study; 873 of the participants
had the diagnosis of AF and/or atrial flutter. We found a lower adjusted physical
component score for a 60-year-old AF patient compared with a non-AF participant
of 2.63 points [95% Cl: 1.77; 3.48] for men and 3.44 points [95% Cl: 1.84; 5.04]
for women. The mental component score was 0.28 [95% Cl: -0.63; 1.19] lower in
men and 0.98 points [95% Cl: -0.67; 2.63] lower in women.

Conclusion: Participants being diagnosed with AF report a clinically relevant and
statistically significantly lower physical health component score compared with
the remaining participants in the cohort, but no systematical differences in the
mental component score. When caring for patients living with AF, it is important
to be aware that even though patients with AF do not need much physical atten-
tion, they report a lower physical component score and therefore their individual
perception of symptoms leading to physical limitations should be articulated.
Acknowledgement/Funding: The study was financially supported by a research
grant from the Danish Council for Strategic Research (grant number 09-066965).
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Atrial fibrillation is underdiagnosed in general practice: the PROFIL FA
awareness campaign results in patients above 80y

J.M. Davy', M. Trancart?, V. Donio?, Y. Briand®, N. Spiess® on behalf of PROFIL
FA investigators. ' CHU, Montpellier, France; 2CEMKA-EVAL, Bourg-La-Reine,
France; °Boehringer Ingelheim, paris, France

Introduction: AF in patients above 65 y is a strong risk factor for stroke and
anticoagulation should be considered. But early diagnosis is often difficult and in
up to 20% of AF related strokes, AF is discovered too late at the time of the stroke.
Use of a symptoms targeted questionnaire in general practice (GP) was shown
to improve early AF diagnosis il the PROFIL FA campaign. In patients 80+, AF is
highly prevalent and stroke is a big concern, in relation to disability and dementia
burden.

Methods: During one week, GP asked all their consecutive patients above 65y
about 4 symptoms (unexplained palpitations, chest pain, shortness of breath, or
dizziness). If AF episodes could be suspected, the patient was referred to a cardi-
ologist for confirmation or not. Risk scores for stroke and anticoagulation therapy
were obtained

Results: 6301 patients from 622 GP were questioned, 2126 aged >80y (group
80+) (85y, 53% F) and 4175 aged <80y (group AF-) (71y, 42% F). AF was previ-
ously known more frequently in older patients: in 564 patients in 80+ (26%) vs 653
in 80- (16%). Following questionnaire, AF was similarly suspected in 232 in 80+
(11%) vs 422 in 80- (12%). Out of these AF suspected patients, AF was newly
diagnosed by the cardiologist in 46 in 80+ (26%) vs 118 in 80- (30%). Symptoms
of palpitations, dizziness, or chest pain, and more often shortness of breath were
highly present in AF older patients, respectively for 23%, 14%, 6,2%, and 38% in
80+., and for 24%, 12%, 6,6% and 28% in 80-. an irregular pulse was related to
AF only in 1 out of 2 patients, similarly in 80+ (49%) and in 80- (58%). CHADS2
scores were higher in 80+.

Following the campaign, anticoagulation was initiated similarly in 80+ (61%) and
in 80- (70%), a high level as already 22% and 19% were on anticoagulation.
Conclusion: Systematic symptoms search is worthly in 80 y old patients, and
can yield AF diagnosis in 26% of patients. Anticoagulation was incremented in
61% of these patients. A symptoms targeted questionnaire approach should be
recommended in family practice.
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Stroke history as predictive criteria for further atrial fibrillation
diagnostic: French screening campaign of atrial fibrillation
(PROFIL FA) in general practice

J.M. Davy', M. Trancart?, V. Donio?, Y. Briand®, N. Spiess® on behalf of PROFIL
FA investigators. ' CHU, Montpellier, France; ?CEMKA-EVAL, Bourg-La-Reine,
France; °Boehringer Ingelheim, paris, France

Purpose: Atrial fibrillation (AF) (750 000 patients in France) is a severe disease
with important consequences in terms of morbidity and mortality but still under-
diagnosed. Boehringer Ingelheim pursued in 2014 the screening campaign begun
in 2013 (PROFIL FA) among family physicians in France, with a simple question-
naire based on heartbeat measurement, AF linked symptoms and thromboem-
bolic patient risk.

The main objective of this second part of the study was to confirm or not the most
predictive factors of the disease identified in the first part, and to provide a simple
tool to improve screening and diagnosis of AF in patients over 65.

Methods: Main predictive factors of AF were identified, from questionnaire re-
sults, using a logistic regression model. A prognostic score was estimated and its
predictive performance investigated using the ROC curve.

Results: 6 301 patients were screened, 612 were oriented to a cardiology spe-
cialist and 155 were diagnosed with AF. The statistical analysis was performed
on the sample of oriented patients. The logistic regression model identified 3 pre-
dictive factors of AF: irregular heartbeat (OR=13.5, p<0.0001), stroke history,
transient ischemic attack or peripheral embolism (OR=2.1, p=0.04) and presence
of at least two of the following symptoms: faintness, palpitations, chest pain and
shortness of breath (OR=2.7, p<0.0001). An AF prediction based only on irreg-
ular heartbeat (1st criteria) showed a sensibility of 77.2% and a specificity of
81.2%, its positive predictive value was 58.1%. It represents the main predictive
criteria of AF.

The presence of at least two symptoms in patients having a stroke history im-
proves sensibility (81.9%) while maintaining good specificity (78.7%).

Screening campaign showed that applying strictly those latest criteria to patients
of the screened cohort could have potentially led to diagnosis of 94 additional
AF. However, 27 patients (all with regular heartbeats) with FA would have been
missed.

Further investigations were conducted on the sample of patients over 80. Two
predictive factors of AF were identified: irregular heartbeat (OR=13.2, p<0.0001)
and history of lipothymia (OR=2.6, p=0.02). Analyses are still underway.
Conclusion: This complementary study confirms that measure of heartbeat is
the main predictive criteria in patients over 65, but patients with a regular heart-
beat should also be considered. They should systematically be referred to a car-
diologist in case they present at least two symptoms and a stroke history.
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Risk of incident atrial fibrillation in patients presenting with retinal
artery or vein occlusion: a nationwide cohort study

C. Benn Christiansen', C. Torp-Pedersen?, J.B. Olesen®, G. Gislason?,

M. Lamberts®, N. Carlson®, M. Buron?, N. Juul®, G.Y.H. Lip*. "Aalborg
University, Aalborg, Denmark; ?Aalborg University Hospital, Department

of Health Science and Technology, Aalborg, Denmark; °Gentofte Hospital,
Copenhagen, Denmark; #Birmingham Heartlands Hospital, 6University of
Birmingham Centre for Cardiovascular Sciences, City Hospital, Birimingham,
United Kingdom

Background: Retinal artery or venous occlusions are associated with cardiovas-
cular risk factors. Whether a presentation with retinal artery or venous occlusions
may be an indicator for new onset cardiac arrhythmias is unknown. We examined
the risk of new onset atrial fibrillation (AF) in patients with prior retinal arterial
occlusions (RAO) and retinal venous occlusions (RVO).

Methods: From Danish nationwide registries, we identified all new cases of reti-
nal occlusions from 1997-2011. The population was matched 1:5 according to
sex and age. Unadjusted rates and hazard ratio (HR) of AF according to retinal
vascular occlusions were determined.

Results: 1368 cases with retinal artery or venous occlusions were identified
(mean age 69.7, 47.3% males) of which 706 (51.6%) were RAO and 529 (38.7%)
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Figure 1. HR of AF according to retinal occlusion

were RVO. The rate of incident AF was 1.74 (1.47-2.06) events per 100 person-
years for any retinal vascular occlusion versus 1.22 (1.12-1.33) for the matched
control group. When stratified on type of occlusion, patients with RAO had a rate
of AF of 2.01 (1.6-2.52), whereas patients with RVO had a rate of 1.52 (1.15—
2.01). Hazard ratios of incident AF adjusted for cardiovascular comorbidities were
1.26 (95% Cl; 1.04—1.53) for any retinal vascular occlusion. Adjusted HR accord-
ing to RAO and RVO were 1.45 (95% ClI; 1.10-1.89) and 1.02 (95% Cl; 0.74—
1.39), respectively as seen in Figure 1.

Conclusion: In patients with a new diagnosis of retinal vascular occlusions, the
risk of incident AF was increased, particularly in patients with RAO. Given that
retinal vascular occlusions independently increases thromboembolism risk in AF,
vigilance for incident AF amongst newly diagnosed patients with retinal vascular
occlusions is recommended
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Prevalence and predictors of subclinical atrial tachyarrythmias in high
risk patients detected by prolonged continuous Holter monitoring

R. Rossini', A. Calabrese', P. Ferrero', G. Musumeci', D. Capodanno?,
C. Vittori', E. Collaku', P. Canova', O. Valsecchi', M. Senni'. ' Ospedale Papa
Giovanni XXIlII, Bergamo, Italy; 2University of Catania, Catania, Iltaly

Background: One quarter of strokes are of unknown cause, and subclinical atrial
tachyarrythmias (AT) may be a common etiologic factor. Data of the real preva-
lence and predictors of silent AT are scarce, and the proper diagnostic test for
its diagnosis has not been established, yet. The aim is to assess prevalence and
predictors of subclinical AT with continuous 7-day ECG Holter monitoring applied
in patients at risk for AT.

Methods: We enrolled consecutive patients, 65 years of age or older, with left
atrium dilation at echocardiographic exam, defined as left atrium indexed volume
>33 ml/mq detected at transthoracic echocardiography (TTE), and the presence
of at least one of the following clinical risk factors: hypertension with left ventricular
hypertrophy, defined as left ventricular mass >108 g/mq for women and >131
mg/mq for men, detected at TTE, heart failure with left ventricular ejection fraction
<35%, previous myocardial infarction with left ventricular ejection fraction <35%,
or mitral stenosis. Exclusion criteria were history of AT, detection AT at basal
ECG, previous implantation of pacemaker or defibrillator, and history of stroke or
transient cerebral ischemic attack. All patients underwent continuous 7-day ECG
Holter monitoring and TTE.

Results: Of 1712 screened patients, 142 were included in the study (mean age
72.6+7.4 yrs, 65% males). The mean CHA2DS2 VASc Score was 3.5+1.3, with a
mean HAS-BLED score of 2.0+0.5. Subclinical AT detected by continuous 7-day
Holter monitoring had occurred in 31 patients (22%). Mean duration was 30 s
(10s-90s), with a mean of 6 episodes/patient. At the univariate comparison, pa-
tients with AT had a higher body mass index (BMI; 23+3 vs 29+5; P=0.002), had
more often significant mitral stenosis (27 vs 5%; P=0.006) and interventricular
septum thicknes (14£3 vs 122 mm; P=0.02). At the multivariate logistic regres-
sion analysis, mitral stenosis (OR=8.09, Cl 95% 1.65-39.8, P=0.01) and interven-
tricular septum thickness (OR=1.46 Cl 95% 1.11-1.94, P=0.01) were identified
as independent predictors of AF, whereas a higher BMI had a protective effect
(OR=0.81, Cl 95% 0.66—0.99, P=0.03).

Conclusions: In a high risk population, the occurrence of silent AT detected is not
unfrequent and is predicted by mitral stenosis, interventricular septum thickness,
and BMI.
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The relationship between the frequency of paroxysmal episodes of
atrial fibrillation and left atrial function as measured by strain imaging

K.G. Adamyan, A.L. Chilingaryan, L.G. Tunyan, L.R. Tumasyan. Institute of
Cardiology, Yerevan, Armenia

Obijective: The objective of the study were (i) to reveal the role of strain (S) and
strain rate (SR) imaging (SRI) and their prognostic power in the left atrial (LA)
function changes among patients (pts) with paroxysmal atrial fibrillation (PAF);
and (ii) to establish the LA reservoir function by SRI for the relationship between
the frequency of symptomatic arrhythmic episodes and echocardiographic data.

Methods: 54 pts with lone PAF (age 45+7 years, 36 men) were assessed by
the standard echo-Doppler study (LA diameter, maximum and minimum volumes,
LA compliance index) and by Doppler myocardial imaging (velocity, S, and SR of
LA). The difference between LA maximum and minimum volumes divided by the
minimum LA volume was used as an index of LA compliance.

Pts were divided into two groups, based on the frequency of their symptomatic AF
paroxysms. The first group (n=28) included pts with paroxysms frequency of no
more than one time in a three-month period. The pts of the second group (n=26)
had more than one paroxysm during the same three-month period. AF paroxysms
anamneses in all groups were between 1 to 12 months.

Results: In the second group the S from both the septal (S-LAs) and lateral (S-
LAe) portion of the LA were significantly lower compared to the first group (S-LAs
(%) 24.145.2 vs. 13.5+4.1, P<001; S-LAe (%) 8.0+2.5 vs. -0.5+2.1, P<001).
Frequent AF paroxysms correlated significantly with LA ejection force (r=-0.57;
P <0.005), emptying fraction (r=-0.61; p<0.005) and S-LAs (r=—0.54; P <0.005).
Both the LA diameter and volumes were significantly increased in the second
group (P<0.005). Atrial myocardial velocities and deformation indices were sig-
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nificantly compromised in the second group (P <0.005). Significant negative cor-
relation was found between the LA myocardial velocity and LA volumes (R=-0.58;
P <0.05). Peak systolic LA myocardial S and SR were significantly correlated with
LA volumes (S: R=-0.56; P <0.05; SR: R=-0.49; P<0.05), compliance index (S:
R=0.47; P<0.05; SR: R=0.48; P <0.05), ejection fraction (S: R=0.53; P <0.05; SR:
R=0.51; P<0.05).

In multivariate analysis, the best predictor of repeated AF paroxysms was LA
peak systolic SR average with a sensitivity of 85%, specificity of 81%.
Conclusion: LA myocardial deformation properties, assessed by SR, are abnor-
mal in frequent AF paroxysms group. The degree of this impairment is predictor
of AF paroxysms and this could be used as an indicator of gradual mechanical
remodeling of the LA, which may favor recurrence and perpetuation of AF.

ATRIAL FIBRILLATION 1
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Predictors of rheumatic atrial fibrillation: Late Gadolinium
Enhancement MRI study to assess atrial fibrosis

A.S.H. Shehata', Y.B. Baghdady', A.M.A. Abdel Wahab', M.A.S. Salem?. " cairo
university, faculty of medicine, cardiology department, cairo, Egypt; °Faculty of
medicine Cairo University, Radio-diagnosis, Cairo, Egypt

Introduction - Atrial fibrillation (AF) is a common arrhythmia in patients with
rheumatic heart disease (RHD). Late Gadolinium Enhancement (LGE) MRI can
identify atrial scarring. Data on in-vivo distribution of atrial scarring in RHD pa-
tients is lacking. We aimed to use LGE to quantify atrial scarring in RHD and to
define predictors for developing AF

Methods: Consecutive patients with mild to moderate rheumatic mitral valve dis-
ease were prospectively studied. After sample-size calculation, we planned to
include 30 patients in AF and 30 in sinus rhythm (SR). Clinical, echo and LGE
MRI data were analyzed.

Results: Mean age was 32.6 years, 63% were females and 83% had isolated mi-
tral stenosis with mean mitral valve area1.25+0.17 cm?. Mean left atrial (LA) diam-
eter was 4.82+0.51cm and volume was 73.03+7.73 ml. All patients were on beta
blockers and 7 were on amiodarone. Median duration of AF was 12 months (range
6 - 48). Atrial fibrosis was more common in AF patients compared to those in SR
(100% vs. 33%, P <0.001) with more involvement of the LA than the right atrium
(44% vs. 20% in the SR group and 86.7% vs. 63.3 in the AF group). The posterior
wall was the most frequently involved (26.7% in the SR group and 86.7% in the
AF group). Severe fibrosis was more common in long standing AF (n=11) com-
pared to persistent (n=9) and paroxysmal (n=10) (100% vs. 44% vs. 0, P <0.001).
LA fibrosis was the most important predictor of AF (OR 5.8, 95% CIl 2.63—-13,
P <0.001). Atrial fibrosis maintained its statistical significance among clinical and
echocardiographic data using Stepwise multiple regression analysis with R=0.8
and P <0.001 (Standardized Coefficients Beta was 0.58, 0.56 and 0.26, P value
was <0.001, <0.001 and 0.047 for LA fibrosis, LA volume and mitral valve area
respectively).

Conclusions: AF is associated with more atrial fibrosis in RHD patients. Severity
of atrial fibrosis is a stronger predictor of AF compared to valve disease severity
or LA size which may play a role for patient selection for catheter ablation in this
subset of AF.
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Predictors for atrial fibrillation in patients with coronary artery
disease: a cross-sectional analysis of BOREAS registry data

N. Kokubu, H. Akasaka, J. Nishida, N. Nagano, N. Murakami, S. Muratsubaki,
M. Tanno, A. Hashimoto, T. Miki, T. Miura on behalf of BOREAS-CAD2
investigators. Sapporo Medical University, Sapporo, Japan

Background: Atrial fibrillation (AF) is the most common cardiac arrhythmia and is
associated with increased cardiovascular morbidity and mortality. Previous stud-
ies have shown that hypertension, valvular disease, heart failure, age and male
gender are the predictors of AF in general population. However, differences in the
prevalence and risk factors of AF between patients with coronary artery disease
(CAD) and those without CAD have not been clarified.

Methods and results: We analyzed data for 1,871 consecutive patients who
underwent coronary angiography from August 2014 to December 2014 in 12 hos-
pitals joined for BOREAS-CAG?2 Registry. Patients with moderate or severe mi-
tral valve disease and those with history of coronary angioplasty were excluded
(n=960), and thus 911 patients contributed to the present analysis. Patients were
divided into a group with CAD (CAD group, n=494) and a group without CAD
(non-CAD group, n=417). CAD was defined as presence of a coronary stenosis
>75% in AHA criteria in the proximal legion of at least one coronary artery. Diag-
nosis of AF was based on ECG and/or medical history of AF in hospital records;
15.6% of patients in the non-CAD group and 6.9% of patients in the CAD group
had AF. In both the non-CAD and CAD groups, age, and proportions of males,
hypertension and diabetes were similar in patients with and without AF. In the
non-CAD group, patients with AF had larger left atrial dimension (LAD: 45.3+7.8
vs. 36.1£6.9 mm), lower left ventricular ejection fraction (LVEF: 55.6+13.9 vs.
61.8+11.8%), lower estimated glomerular filtration rate (eGFR: 56.9+21.7 vs.
67.1+£23.4 ml/min/1.73m?) and higher brain natriuretic peptide (BNP: 2744276
vs. 1131209 pg/ml) than those without AF, while body mass index (BMI) was sim-

ilar in patients with or without AF. In the CAD group, AF patients had larger LAD,
lower LVEF, lower eGFR (51.7+26.8 vs. 65.7+36.5 ml/min/1.73m?), higher BNP,
higher uric acid (6.6+2.8 vs. 6.0+1.7 mg/dl) and lower BMI (22.4+3.9 vs. 24.5+3.8
kg/m?) than patients without AF. Multivariate logistic regression analysis revealed
that larger LAD and higher BNP were significantly associated with AF in the non-
CAD group and that lower eGFR, higher uric acid and lower BMI were significantly
associated with AF in the CAD group.

Conclusions: Predictive factors for AF are different between patients with and
without CAD. Renal dysfunction may have greater impact on the development of
AF in patients with CAD that in those without CAD.

P5289 | BEDSIDE
Prevalence of non valvular atrial fibrillation in a large cohort of
ambulatory patients. A survey from a large data base of a GP group

G. Casolo, G. Cavirani, A. Bonci, G. Catelani, P.L. Dal Torrione, D. Maggi,
A. Pellizzari, E. Salvatori, E. Santarelli, M. Tomei. Versilia Hospital, Department
of Cardiology, Lido di Camaiore, Italy

Background: Non Valvular Atrial Fibrillation (NVAF) is a common condition in
the general population. The prevalence of NAVF is reported to be ~ 2% in sev-
eral studies. However, prevalence varies with age and sex. Furthermore, there
is evidence of significant regional heterogeneity in estimations and availabil-
ity of population-based data. In our area General Practioners (GPs) are orga-
nized in groups and work with a common medical practice management soft-
ware (Millewin). All clinical information from patients are prospectively recorded
and collected in a common data-base. Aim of this survey was to evaluate the
prevalence, age distribution and therapeutic choices from the common data base
offered by the common informatic platform of the GPs.

Methods: We identified 10 GPs with a sufficient quality of data recording and a
large number of assisted patients. Data recording quality was checked by very-
fying the adherence to a program of proactive assistance which included the as-
sessment of the cardiovascular risk in their patients. Only those GPs reaching a
target >90% of adherence to the protocol were invited to the data collection of
this survey.

Results: Data from 14731 pts > 16 years were collected and analysed. NVAF was
found in 563 Patients, thus representing a prevalence in this population of 3.82%.
The gender distribution wa similar (50.8% Males, 49.2% Females). Among the
NVAF Group, 9.2% of the patients were less than 65 years old, while the large
majority was older (62.7% in the Group 65-84 years old). 30% of patients with
NVAF was older than 85. Patients older than 85 years old represent 5.22% of
the whole population examined. In this older group of patients the prevalence of
NVAF was 18%. Fifty-seven percent of these NVAF patients were on treatment
with oral anticoagulation (VKA and NOAC). The percentage of treated patients
increased to 68% when considering only permanent NVAF.

Conclusions: The prevalence of NVAF in this population-based cohort is higher
than that reported in previous studies. This may depend on a different age distri-
bution of our population wth respect to previous studies. Our results confirm and
reinforce the concept that NVAF is a common condition in the general popula-
tion particularly in the oldest subjects. In the real world more than 40% of NVAF
patients do not receive an adeguate antithrombotic therapy. Access to GPs Med-
ical records allow to gain real-world information that can be used to promote and
monitor public health actions.
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Critical coronary atherosclerosis in patients with recent onset atrial
fibrillation and troponin rise

A. Conti', E. Angeli?, C. Grifoni?, F. Trausi?, D. Lazzeretti?, S. Bianchi?,

S. Catarzi®, A. Covelli®, M.E. Perrotta®, N. Renzi®. " North-West Tuscan Care,
NOA General Hospital, and University of Florence, Emergency Department and
Atrial Fibrillation Clinic, Massa-Carrara, Italy; ?Atrial Fibrillation Outpatient Clinic,
Careggi University Hospital, Department of Critical Care Medicine and Surgery,
Florence, ltaly; ®North-West Tuscan Care, NOA General Hospital, Emergency
Department and Atrial Fibrillation Clinic, Massa-Carrara, Italy

Background: In patients with atrial fibrillation (AF), the presence of comorbidi-
ties including coronary artery disease (CAD) could contribute to excess mortality,
beyond systemic embolism. Evidence to look for the presence of CAD is lacking
and the mechanism underlying the troponin rise during AF without acute coro-
nary syndrome (ACS) is unclear. This study investigates the relationship between
adverse outcomes and CAD in patients with troponin rise.

Patients and methods: Patients with a recent onset AF and without severe
comorbidities were enrolled. Baseline characteristics in those with troponin rise
versus those without were adjusted with the propensity score matching for pos-
sible confounders. SPSS software allowed estimation of the propensity-score us-
ing logistic regression and specifying nearest neighbor matching in prior-stroke,
heart-rate, hypertension, TIMI-risk score, GRACE score, CHA2DS2Vasc score.
Patients with a troponin rise or adverse cardiovascular event (CVE) were consid-
ered for angiography. The primary endpoint was the composite of ACS, critical
CAD stenosis >70%, revascularization and cardiac death at the follow-up; the
secondary endpoint was stroke.

Results: Out of 10250 patients with supraventricular tachyarrhytmias, 6203 with
AF and without severe comorbidities were considered, 3627 with recent onset AF
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were enrolled and 3541 completed the study (86 patients lost at follow-up); finally
202 (6%) showed a troponin rise, 91 (3%) a CVE. After matching no difference
existed in baseline characteristics. On multivariate analysis, in the entire cohort,
troponin rise, know CAD and hypertension were predictors of the primary end-
point, whereas only troponin rise (Odd Ratio, OR: 10, Confidence Interval 95%,
Cl: 4-22, p<0.001) and TIMI score >2 (OR 4, Cl 2-9, p<0.001) in the matching
cohort, suggesting the role of CAD in poor outcomes. Patients with or without tro-
ponin rise achieved the endpoint in 38 (19%) and 43 (1%), respectively (p<0.001).
Stroke occurred in 4 (2%) and 20 (1%), respectively (p=0.018). “Critical” CAD ac-
count for 23 (12%) and 15 (1%), respectively (p<0,001). In the matching cohort,
only stroke did not reach the statistical significance. Interestingly, the best cut/off
of troponin level for decision making was 0.30 ng/L which, on Receiver Operator
Curve analysis, was associated with 68% of sensitivity and 60% specificity; the
value >0.50 ng/L was associated with 55% and 75%, respectively.
Conclusions: Patients with a recent-onset AF and troponin rise showed a high
prevalence of CVE excluding stroke, thus CAD might have a role in poor out-
comes.
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Clinical efficacy of antazoline in rapid cardioversion of paroxysmal
atrial fibrillation: a single centre, randomized, double blind, placebo
controlled study

M. Farkowski, A. Maciag, T. Chwyczko, M. Beckowski, P. Syska, |. Kowalik,
M. Pytkowski, J. Wozniak, R. Dabrowski, H. Szwed. Institute of Cardiology, 2nd
Department of Coronary Artery Disease, Warsaw, Poland

Introduction: Rapid pharmacological conversion of atrial fibrillation (AF) to si-
nus rhythm is widely employed in clinical practice. Antazoline is a first generation
antihistaminic agent with chinidin-like properties. Intravenous administration of
antazoline exerts a strong antiarrhythmic effect on AF facilitating rapid conver-
sion to sinus rhythm. Despite lack of recognition in renowned clinical guidelines
and scarcity of published data, antazoline has been used in cardiology wards
and emergency rooms in Poland due to its clinical effectiveness, safety and rapid
onset of action within minutes of administration.

Purpose: The aim of the study was to assess clinical efficacy of antazoline in
rapid conversion of paroxysmal AF to sinus rhythm in patients with paroxysmal
AF without significant valvular disease or advanced heart failure.

Methods: This study was a single center, randomized, double blind, placebo-
controlled, superiority clinical trial. We enrolled patients with an AF episode last-
ing less than 43 hours, in a stable cardio-pulmonary condition and with no prior
history of advanced heart failure or significant valvular disease. Subjects who
fulfilled selection criteria were randomly assigned to receive intravenously either
placebo or antazoline up to 250mg in divided doses and observed for 1.5 hour
after conversion to sinus rhythm or after last iv. bolus. The primary end point was
conversion of AF to sinus rhythm confirmed in ECG during the observation period.
Due to presumed lack of statistical power the secondary end points and safety
endpoints were considered exploratory. All analyses were conducted according
to intention-to-treat principle.

Results: Between November 2012 and December 2014 we enrolled 74 patients:
36 (48.6%) in antazoline group and 38 (51.4%) in control group. The mean age
was 68.4+12.1 years [range 31-90 years] and 39 (53.3%) patients were male.
Successful conversion of AF do sinus rhythm during observation period was
achieved in 26 (72.2%) patients treated with antazoline and 4 (10.5%) in con-
trol group: RB 6.86 [95% Cl: 2.66—17.72]. The adverse effects were rare and mild
but one patient was hospitalized due to exacerbation of previously diagnosed
heart failure and recovered without consequences. There were no cases of pro
arrhythmic effect of antazoline.

Conclusion: Intravenous antazoline was effective and safe in the rapid conver-
sion of paroxysmal atrial fibrillation to sinus rhythm in patients without significant
valvular disease or advanced heart failure.
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Patient profile in non-valvular atrial fibrillation (NVAF) and stroke:
findings from a real-world setting in Spain

C. Lefevre', H. Benhaddi', L. Lacoin, H. Diaz Cuervo?, Y.-C. Lee?, D. Evans',
D. Budd'. "Bristol-Myers Squibb, WWHEOR, Rueil-Malmaison, France;

2| aser Analytica, Oviedo, Spain; °Laser Analytica, New York, United States of
America

Background: Atrial Fibrillation (AF) increases the risk of ischaemic stroke five-
fold and doubles the risk of death from AF-related stroke. In practice, many pa-
tients with AF do not receive appropriate anticoagulant therapy (AC) and thus
may be inadequately protected against stroke.

Purpose: To describe demographic, clinical, and AC treatment characteristics of
patients with NVAF, according to occurrence or absence of stroke following NVAF
diagnosis.

Methods: We undertook a retrospective cohort study of patients newly diagnosed
with NVAF (without prior history of stroke) between Jan. 1, 2003 and Dec. 31,
2013 using the Badalona Serveis Assistencials SA (BSA) database, which con-
tains data from hospitals, primary-care and ambulatory-care centres for a sani-
tary area of 120,000 inhabitants in Catalonia. We identified clinical events using
ICD-9 codes. We calculated summary statistics of demographic, clinical, and AC-

treatment characteristics of patients with NVAF, overall and separately for those
who did and did not experience stroke during follow-up.

Results: We identified 3,052 eligible patients with NVAF. At time of NVAF diag-
nosis: average age 74.3 (SD 10.8; IQR 67-82); 52.8% women; mean CHA2DS2-
VASc 2.9 (SD 1.45; IQR 2-4); 56.8% hypertension (HT); and 24.5% diabetes
(DM). Median follow-up duration was 1,230 days (IQR 455-2,291). In eligible
NVAF patients, 70% received at least one vitamin-k antagonists (VKA) or novel
oral anticoagulant (NOAC) prescription during follow-up (2,127 and 300 patients,
respectively). Overall, 341 (11.2%) patients had >1 stroke during follow-up; me-
dian time from NVAF diagnosis to first stroke was 335 days (IQR 1-1,359); and
mean number of stroke events per patient was 1.7 (SD 0.8; IQR 1-2). Patients
experiencing stroke were older and more likely female, had a higher CHA2DS2-
VASc score, had more HT and DM, and were more likely to receive VKA/NOAC
(100% vs. 66.2%). In stroke patients, 35.2% did not receive VKA/NOAC between
NVAF diagnosis and stroke; 53.4% received VKA/NOAC in this period but dis-
continued therapy before stroke; and 11.4% received VKA/NOAC only at time of
stroke.

Conclusion: In this real-life study, Spanish patients newly diagnosed with NVAF
were elderly, with a small majority of women, and frequently had comorbidities of
cardiovascular importance such as hypertension and diabetes. VKA was the most
prescribed anticoagulant for AF in this time period. As more patients treated with
NOACs accumulate in Spain, research should continue to address NVAF patient
profile, AC treatment patterns, and the occurrence of stroke.
Acknowledgement/Funding: This study was funded by Bristol-Myers Squibb.
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Does renal function affect clinical course and management in patients
with atrial fibrillation?

P. Lopatowska', A. Tomaszuk-Kazberuk', E. Mlodawska', H. Bachorzewska-
Gajewska', J. Malyszko?, S. Dorzycki®, W.J. Musial'. "Medical University of
Bialystok, Department of Cardiology, Bialystok, Poland; ?Medical University of
Bialystok, Il Department of Nephrology, Medical University in Bialystok, Poland.,
Bialystok, Poland; Medical University of Bialystok, Department of Invasive
Cardiology, Bialystok, Poland

Background: There are scarce data concerning renal function in population with
valvular and non-valvular atrial fibrillation (AF).

Aim: To assess renal function in patients with AF, the association between eGFR
and AF perpetuation and in-hospital mortality.

Methods: We studied 1800 patients with AF. Patients with chronic kidney disease
(CKD) were compared to population with preserved renal function.

Results: There were 828 (48%) out of 1800 patients with impaired renal func-
tion. The patients with impaired renal function (eGFR <60ml/min) were older
(p<0.001), they were more frequently females (p<0.001), had more often per-
manent AF (p<0.001), diabetes (p<0.001) anaemia (p<0.001), history of stroke
(p=0.02) and myocardial infarction (p=0.004). They had higher CHA2DS2VASc
and HAS-BLED score (p<0.001, p<0.001, respectively). The reason of ad-
mission to hospital was more frequently exacerbation of chronic heart failure
(p<0.001), acute heart failure (p<0.001) and non-ST elevation myocardial in-
farction (p=0.006). They were more frequently given reduced dose of non-VKA
(p<0.001), also less often VKA (p=0.01) and not given antithrombotic treatment
at all despite it was indicated (p=0.05). The use of non-VKA was similar in
both groups (p=0.7). Cardioversion in the group with CKD was done less fre-
quently (p=0.03). Patients with eGFR <60ml/min had also lower ejection fraction
(p<0.001) and larger left atrium (p=0.004). They had higher in-hospital mortal-
ity (p=0.04). Paroxysmal type of AF was less often observed (p=0.001). If eGFR
decrease by 10ml/min, odds of permanent AF are increased by 10% (OR=0.9,
p<0.0001,95% CI1.05- 1.15).

Conclusions: Almost half of the patients with AF are diagnosed with impaired
renal function. This group is significantly older, has more serious comorbidities,
higher risk of stroke, also higher risk of bleeding and higher mortality. Although
prognosis in patients with AF and CKD is worse than in patients without CKD, an-
ticoagulant treatment and rhythm control management are less intensive. There
is the correlation between CKD and AF perpetuation.
Acknowledgement/Funding: Our study was supported by Leading National Re-
search Center in Bialystok, Poland (KNOW)
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The impact of new onset atrial fibrillation on mortality and morbidity in
patients with acute coronary syndrome

K. Golinska Grzybala', A. Furman-Niedziejko', M. Wilczynska-Golonka',

M. Matoga', I. Palka?, R. Rychlak', I. Chrzan', J. Zalewski', J. Nessler'. "John
Paul Il Hospital, Department of Coronary Disease and Heart Failure, Krakow,
Poland; ?E. Szczeklik's Hospital, Tarnow, Poland

Background: There is a strong evidence that patients (pts) with atrial fibrillation
(AF) and acute coronary syndrome (ACS) constitute a high-risk population, how-
ever the prognostic importance of new onset AF in these pts remains unclear.
Aim: The aim of this study was to determine in-hospital and long-term mortality
in pts with ACS and new onset AF.

Methods: We conducted the cohort study, which included consecutive 644 pts
with ACS diagnosed according to the ESC guidelines, hospitalized in the Depart-
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ment of Coronary Disease and Heart Failure in Cracow between January 2008
and June 2010. We excluded pts with valvular heart disease, LV hypertrophy, peri-
carditis, permanent AF, active thyroid disease and cancer. Patients were divided
into two groups: ACS-AF group- 87 pts with new onset AF during ACS (43 M,
mean age72.5+9.7) and ACS-noAF group- 573 pts without new onset AF during
ACS (374 M, mean age 63.7+11.4). After the follow-up period of 43—-73 months
we have contacted with 75 (86.2%) pts from ACS-AF group and 441 (76.9%) pts
from the ACS-noAF group.

Results: Patients with ACS-AF in comparison to the ACS-noAF group were char-
acterized by: older age (72.5 vs. 63.7 lat; p<0.001), women prevalence (50.5
vs. 32.8%; p<0.001), higher heart rate at admission to the hospital (111 vs.
78/min; p<0.001). Blood examination revealed higher serum creatinine level (101
vs. 87 umol/l; p<0.001). TTE showed larger LVEDD (53.1 vs. 50.8 mm; p=0.04),
whereas in coronary angiography more often left main coronary artery disease
was diagnosed (14.1% vs. 6.5%; p=0.01), in contrary to one-vessel disease (24.4
vs. 39.4%; p=0.007). In these pts we also observed higher rate of cardiac ar-
rest during hospitalization (9.8 vs. 1.6%; p<0.001). In-hospital mortality rate in
the ACS-AF group was 2.3 vs. 0.7% (p=0.15). Follow up revealed differences in
both groups in all-cause mortality (24.7 vs. 6.1%; p<0.001), stroke-related mor-
tality (4.3 vs. 0.6%; p=0.009) and cardiovascular disease- related mortality (8.5
vs. 2.5%; p=0.008). Cox proportional hazards model revealed three independent
predictors of all-cause mortality in both groups: new onset AF during ACS (RR
2.1;95% Cl (1.1-3.8); p=0.01), age (RR 1.09; 95% CI (1.05-1.13); p<0.001) and
LVEF in TTE (RR 0.95; 95% CI (0.93-0.97); p<0.001).

Conclusions: In pts with ACS and new onset AF follow-up revealed higher rate of
all-cause mortality, stroke-related mortality and cardiovascular disease - related
mortality. Age, AF during ACS and LVEF were independent predictors of all-cause
mortality in follow-up, in pts with ACS.
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Lone atrial fibrillation: work up and predictors of recurrences

A. Buiatti, S.B. Busch, T.R. Reents, B.K. Kaess, F.B. Bourier, M.T. Telishveska,
M.K. Kottmaier, G.H. Hessling, |.D. Deisenhofer. German Heart Center, Munich,
Germany

Background: Mechanisms and best treatment choice of “lone atrial fibrillation
(AF)” are still debated. Due to the risk of major complications and recurrences
after ablation procedure, antiarrhythmic drugs (AADs) are often considered as
first line therapy. The aim of this study was to report on clinical work up and long
term efficacy and safety of ablation procedure in the highly selected subgroup of
lone AF patients.

Methods: We retrospectively analyzed 855 patients referred to our centre for a
first AF ablation between 2011 and 2014. Among them 72 (8%) met diagnostic
criteria for lone AF (mean age 45+4 years; 68% males; mean LA diameter 34+3
mm; no cardiovascular comorbidities). 58 (81%) patients underwent pulmonary
veins isolation (PVI) for paroxysmal AF, 14 (19%) underwent PVI and additional
substrate modification, including complex fractionated atrial electrograms (CFAE)
ablation and/or linear lesions for persistent AF. Immediately after ablation, all AAD
were stopped in all patients.

Results: The median preoperative AF history was 24 [9;48] months. 12 (16%)
patients were unsuccessfully treated with AADs as first line therapy. After a mean
follow up of 458+347 days, 78% of patients were free from recurrences without
AADs. The risk of recurrences after ablation procedure was not influenced either
from AF duration, or from type of AF (paroxysmal vs persistent). In the Cox-
regression model smoke (p=0.017; HR=3.9), atrioventricular block | (p=0.001;
HR=30.2) and early recurrences in the blanking period (p=0.001; HR=11.8) were
associated with a higher risk of clinical recurrences in the long term follow up. Ma-
jor peri-procedural adverse events did not occur, no strokes or mortalities were
registered during long-term follow-up.

Conclusions: This retrospective study shows that catheter ablation in young
healthy patients with AF is highly effective and safe. The outcomes are main-
tained at long-term follow-up, irrespective of preoperative AF history. Smoke, AV
Block | and early recurrences are associated with higher risk of recurrences at
long term follow up.
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More advanced electroanatomical remodeling of left atrium and
contractile dysfunction of left atrial appendage increase the risk of
stroke for women in comparison to men in atrial fibrillation

J.S. Lee, T.H. Kim, J.S. Uhm, C.Y. Shim, B.Y. Joung, G.R. Hong, M.H. Lee,
H.N. Pak. Yonsei Cardiovascular Center, Seoul, Korea, Republic of

Background: The risk of stroke imposed by atrial fibrillation (AF) is significantly
greater in women than in men; however, the mechanism behind the observed
differences is still unclear.

Purpose: We hypothesized that the higher stroke rate in women with AF can
be explained by gender differences in electroanatomical remodeling of left atrium
(LA) and contractile function of LA appendage (LAA) in association with left ven-
tricular (LV) diastolic function.

Methods: A total of 493 AF patients (173 women and age- and AF type
matched 320 men, 60.7+10.4 years old, 73.6% paroxysmal AF) who underwent
AF catheter ablation were enrolled in the study. Gender differences of LA volume

index (TTE), LAA emptying flow velocity (FV, TEE) and LA voltage were analyzed
in low (0 for men, 1 for women), intermediate (1 for men, 2 for women) and high
(>2 for men, >3 for women) risk groups, into which patients were divided accord-
ing to their CHA2DS2-VASc scores.

Results: 1. Contractile dysfunction of LAA (LAA-FV) was more significant in
women with a high stroke risk than in men of the same risk (p=0.001), but not
in the low or intermediate risk groups. 2. Women also showed a greater LA vol-
ume index than their male counterpart in the high risk (p<0.001) group, but not
in the low or intermediate risk groups. 3. Women showed lower LA voltage than
men in the intermediate (p=0.017) and high (p<0.001) risk groups. 4. LA volume
index (OR 1.134, Cl 1.013-1.269, p=0.029) was independently associated with
the history of stroke in women but not in men among AF patients.
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Conclusions: More extensive LA remodeling and deterioration in mechanical
function of LAA were noted in women with intermediate to high risk of stroke
in AF, but not in those with a low risk.
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Atrial fibrillation with or without valvular disease: is the prognosis
different?

C. Mazzone', G. Barbati', C. Carriere?, A. Cherubini', G. Faganello', G. Cioffi®,
L. Tarantini#, S. Poli2, G. Sinagra?, A. Di Lenarda'. ' Cardiovascular Center
A.S.S. 1 of Trieste, Trieste, ltaly; 2University Hospital Riuniti, Cardiovascular
Department, Trieste, ltaly; °Villa Bianca Hospital, Trento, Italy; *San Martino
Hospital, Belluno, ltaly

Background: European guidelines defined valvular atrial fibrillation (V-AF) in the
presence of prosthetic valve or rheumatic heart disease. Recently it was proposed
to restrict V-AF to mitral stenosis and mechanical prosthetic valves. The remain-
ing pts with AF are therefore those without valvular disease (AF-WVD) or with
other valvular disease/prosthetic valves (AF-VD). There are scarse data directly
comparing these two populations.

Aim: We assessed demographic and clinical baseline characteristics and inci-
dence of thromboembolic (TE) and major events (hospital admissions, major
bleeding and death) during follow up, in a real-world population of outpatients
with AF-WVD and AF-VD.

Methods: Between calendar 2009 and 2013 years, we enrolled 3379 AF-WVD
pts and 1268 AF-VD pts. Clinical data were derived from the E-data chart for out-
patient clinic. After a median follow up of 29 months we considered the incidence
of TE and major events in the two groups. Data were obtained from Hospital
Discharge Database and ICD9 code reports and regional Registry of Births and
Deaths.

Results: Considering baseline characteristics of 3379 AF-WVD pts (mean age
75, males 58%) versus (vs) 1238 AF-VD pts (mean age 78, males 50%), the
prevalence of obesity was 21% vs 16% (p<0.001), coronary artery disease 27
vs 3% (p<0,001), Charlson Index was >5 in 9.4 vs 13.9% (p<0.001), median
CHA2DS22VASC 4 (2-5) vs 4 (3-5) (p<0.001), HASBLED >3 in 30% vs 39%
(p<0.001), previous stroke/TIA 11.8 vs 11.4% (p=ns), glomerular filtration rate
(GFR)<60ml/min/mq 27% vs 35% (p<0.001), >5 drugs 62 vs 72% (p<0.001),
oral anticoagulants (AT) 53 vs 63% (p<0.001). During follow up we recorded TE
events in 7.5% AF-WVD vs 8.7% AF-VD pts (p=NS), hospital admission in 53% vs
60% (p<0.001), CV hospitalizations 27% vs 37% (p<0.001), major bleeding 9.4%
vs 13% (p<0.001), deaths 13% vs 19% (p<0.001). Also considering patients
treated with AT, less TE occurred in AF-WVD vs AF-VD: 6.9 vs 9% (p=0.03)
Conclusions: 1) In a real world registry, AF-WVD vs AF-VD pts are different
groups, being the former pts are younger, more obese, without complex heart
disease or comorbidities, lower CHA2DS2VASc/HASBLED and less frequent on
AT treatment; 2) During follow up TE events in the 2 groups were not different, but
considering patients on AT therapy, TE events were significantly increased in AF-
VD pts; 3) During follow-up, the incidence of hard prognostic events was higher
in AF-VD pts, probably related to demographic and clinical characteristic of these
more complex and frail pts.
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Guideline adherence for stroke prevention and risk of mortality in
patients with atrial fibrillation

T.F. Chao', G.Y.H. Lip?, S.A. Chen'. " Taipei Veterans General Hospital, Taipei,
Taiwan, ROC; 2Birmingham City Hospital, Birmingham, United Kingdom

Background: Although the current European guideline had clear recommenda-
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tions for stroke prevention in patients with atrial fibrillation (AF), whether patients
who received treatments adherent to guidelines had a lower risk of mortality re-
mained unknown.

Methods: This study used the “National Health Insurance Research Database”
in Taiwan. According to the 2012 ESC AF guideline, adherences to guideline rec-
ommendations were defined as the following (1) For AF males with a CHA2DS2-
VASc score of 0 and AF females with a score of 1 (only gender), no any anti-
thrombotic drug was necessary (2) For AF patients with one risk factor in addition
to gender, oral anticoagulants should be prescribed. Patients who received treat-
ments different from these recommendations were defined as “non-adherence”.
Results: From 1996-2011, the Taiwan AF cohort included 354,652 AF patients.
Among the study population, 45,595 and 309,057 patients were defined as guide-
line adherence and non-adherence groups, respectively. During the follow up,
133,552 patients experienced mortality. The risk of mortality was lower among
AF patients who were adherent to the guideline recommendation for stroke pre-
vention (annual risk of mortality = 4.3% versus 10.0%). Patients who were not
adherent to the ESC guideline had a higher risk of mortality with a hazard ratio of
1.25 (95% confidence interval = 1.23—1.28, p value <0.001) after the adjustments
for age, gender, CHA2DS2-VASc score and baseline differences (Figure 1). The
finding was consistently observed after the propensity match analysis.
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Figure 1. K-M curve

Conclusions: In this nationwide AF cohort, the risk of mortality was lower for
patients who were adherent to ESC guideline for stroke prevention. The finding of
the present study emphasized the importance of guideline adherence.
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Combination of bilevel positive airway pressure and oral airway
insertion is an effective strategy during atrial fibrillation ablation

Y. Yamaguchi, K. Kumagai, M. Nakano, D. Kutsuzawa, K. Minami, S. Shimizu,
T. Yano, T. Sasaki, K. Nakamura, S. Naito. Gunma Prefectural Cardiovascular
Center, Maebashi, Japan

Background: Adaptive servo-ventilation was reported to be useful during pul-
monary vein isolation (PVI). However, airway management influences this non-
invasive positive pressure ventilation (NPPV) system. Hence, we assessed if
combination of NPPV and oral airway insertion could have an effective strategy
during atrial fibrillation (AF) ablation.

Methods: Two hundred twenty seven AF patients who underwent PVI using NavX
were studied (paroxysmal AF, n=155; non-paroxysmal AF, n=72). Combination of
dexmedetomidine and thiopental, or prorofol was used for sedation. We divided
into 3 groups: they underwent AF ablation using bilevel positive airway pressure
(BiPAP) system (BiPAP group, n=70), using BiPAP system and oral airway inser-
tion (BiPAP-Airway group, n=31), and not using respiratory device (control group,
n=126). We compared ablation procedure data and AF-free probability among the
3 groups.

Results: BiPAP-Airway group was lower frequency of patient restlessness com-
pared with BiPAP and control groups (1.2+1.3 times versus 1.6£1.7 and 2.4+1.8
times, P<0.05 and P <0.01, respectively) and minimum SpO2 was higher in only
BiPAP-Airway group than in control (98.8+1.1% versus 97.9+1.8%, P<0.05). At
the ablation procedure data, procedure duration for PVl was shorter in BiPAP-
Airway group than in BiPAP and control groups (66+16 minutes versus 79+19
and 81+23 minutes, P<0.01 and P <0.05, respectively). In addition, duration of
radiofrequency energy delivery was shorter and total energy requirement was
lower in BiPAP-Airway group than in control (2235+556 sec versus 2546+590 sec,
P <0.05; 57+12 KJ versus 6314 KJ, P<0.05), although there was no significant
difference between BiPAP and control groups. In the non-paroxysmal AF patients
(BiPAP group, n=30; BiPAP-Airway group, n=10; Control group, n=32), BiPAP-
Airway group was lower frequency of respiratory compensation using NavX as
compared with BiPAP and control groups (P <0.05, respectively). AF-free prob-
ability was higher in BiPAP-Airway and BiPAP groups than in control (P<0.05,
respectively), although there was not significant difference in AF-free probability
among the 3 groups in the paroxysmal AF patients.

Conclusions: Combination of BiPAP and oral airway insertion during AF ablation
suppresses patient restless and stabilized patient respiratory condition as com-
pared with BiPAP only and this improved ablation procedure data. Therefore, this

respiratory strategy may be effective during AF ablation and may lead to reduce
AF recurrence.
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Which components of the CHA2DS2-VASc score are the most
important in obstructive sleep apnea patients with atrial fibrillation?

F.M. Szymanski, K.J. Filipiak, A.E. Platek, M. Kotkowski, G. Karpinski, G. Opolski.
Warsaw Medical University, 1st Cardiology Department, Warsaw, Poland

Introduction: Elevated thromboembolic risk is observed in patients with several
different diseases of the cardiovascular system, with the most prevalent of them
being atrial fibrillation. The arrhythmia often co-exists with other diseases like ob-
structive sleep apnea (OSA). In this settings common risk factors of both diseases
add to the thrombogenic profile and make the proper assessment of thromboem-
bolic risk difficult.

Purpose: The aim of the present study was to establish which thromboembolic
risk factors are more prevalent in atrial fibrillation patients with obstructive sleep
apnea.

Methods: CHA2DS2VASc score was used to assess thromboembolic risk in con-
tinuous atrial fibrillation patients pre-qualified for atrial fibrillation ablation in a
high-volume tertiary, university hospital. In each case the diagnosis of diseases
included in the score (congestive heart failure, hypertension, diabetes, stroke,
vascular disease) was based on the current guidelines. All 266 patients included
in the study had a whole-night polygraphy examination performed. Patients were
subsequently into a group with apnea-hypopnea index (AHI) <15/h, and those
with AHI >15/h who were considered as having moderate to severe OSA.
Results: The mean age of the study population was 57.6+10.1 years, and 65.0%
of the subjects were male. Moderate to severe OSA was diagnosed in in 16.5% of
patients. In OSA patients the following risk factors included in the CHA2DS2VASc
score were significantly higher prevalent: congestive heart failure (6.5 vs. 0.5%;
p=0.02), hypertension (93.5 vs. 70.9%; p=0.01), diabetes mellitus (26.1 vs. 6.8%,;
p=0.003), history of vascular disease (23.9 vs. 8.2%; p=0.006). Non-significant
differences were noticed in the history of stroke, age categories, or sex. After di-
viding patients into 4 groups: non-OSA, mild OSA (AHI >5 and <15/h), moderate
OSA (AHI >15 and <30/h), and severe OSA (AHI >30/h) the same risk factors
as previously remained significant (p<0.05).

Conclusions: The strongest contributors responsible for the elevated throm-
boembolic risk observed in atrial fibrillation patients with OSA are higher preva-
lence of congestive heart failure, hypertension, diabetes mellitus and vascular
disease. Higher comorbidity burden is another argument for including OSA into
the risk assessment schemes in atrial fibrillation patients.
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Twenty-four hours holter monitoring and clinical predictors for new
onset atrial fibrillation in a non-selected population

S. Cabrera Gomez, E. Valles, B. Benito, P. Ramos, J. Bruguera, J. Marti-Almor.
Hospital del Mar, Department of cardiology, Barcelona, Spain

Introduction: Due to its high prevalence and morbimortality, atrial fibrillation (AF)
represents a tremendous challenge. Despite some studies have defined clinical
predictors for new onset AF, only few of them have focused in 24h Holter monitor-
ing (HM) characteristics.

Purpose: Our aim is to define clinical and HM predictors for AF in a non-selected
population.

Methods: After the only exclusion criterion of AF prior to or during the index HM
we retrospectively included 299 patients from an initial cohort of 468 consecutive
patients undergoing HM for any cause. Clinical and echocardiographic character-
istics were also assessed in all patients.

Results: Age at inclusion was 62+18 years (46.5% women). Hypertension (HTN),
diabetes mellitus (DM) and heart failure/structural heart disease (HF/SHD) were
present in 52%, 17% and 8% respectively. Averaged left ventricle ejection frac-
tion (LVEF) and left atrium diameter (LAD) were 62+10% and 37+6 mm re-
spectively. Percentage of premature atrial complexes (PAC), number of non-
sustained supraventricular tachycardias (NSSVT) and maximum number of beats
during a NSSVT (MNB) during HM were 1+3%, 10+80 and 4.5+13 beats, re-
spectively. Atrio-ventricular conduction disturbances were observed in 16% pa-
tients, being the mean PR interval 175+42 milliseconds. With a follow up of 36+8
months, the incidence of new onset AF was 10.5%, and 6% patients died, any
of them due to cardiovascular causes. In the univariate analysis, age >65 years
(HR 14.3, p<0.001), history of HTN (HR 4.7, p=0.002), DM (HR 2.8, p=0.007),
HF/SHD (HR 4.4, p<0.001), creatinine clearance <60 ml/min (HR 3.3, p=0.003),
CHA2DS2VASc score >4 (HR 7.1, p<0.001), LVEF <50% (HR 3, p=0.02), LAD
>40mm (HR 2.8, p=0.01), a percentage of PAC >0.2% (HR 3.6, p<0.001), Atrial
Burden > 15, defined by the product of NSSVT and MNB (HR 2.86, p=0.004;) and
PR interval >180ms (HR 2.7, p=0.008) demonstrated a strong association with
new onset AF episodes during the follow up. Multivariate model showed age >65
years, percentage of PAC >0.2%, PR interval >180 ms and HF/SHD as indepen-
dent predictors for AF (HR 8.5, p=0.004; HR 2.7, p=0.01; HR 2.4, p=0.02 and HR
5.4, p<0.001, respectively). We created an AF risk score based on multivariate
model predictors (Age=3 points, HF/SHD=2 points, PAC >0.2% and PR interval
>180 ms=1 point each). A Score of >4 predicted a high incidence of long-term
new onset AF (>25%, vs <10% for <4 points).
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Conclusions: Clinical and HM parameters are able to predict new onset AF at
long term in a non-selected population. These patients should be closely followed
in order to assess AF incidence.
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Opportunistic screening for atrial fibrillation in hospitalized geriatric
patients

R. Tavernier', Y. Vandekerckhove', R. Van Hoeyweghen?, R. Houben?,

M. Duytschaever'. ' St-Jan Hospital, Department of Cardiology, Bruges, Belgium;

2St-Jan Hospital, Department of Geriatric Medicine, Bruges, Belgium; °Applied
Biomedical Systems BV, Maastricht, Netherlands

Introduction: The clinical presentation of atrial fibrillation (AF) in the elderly is
often atypical. Nevertheless it is a major source of increased morbidity especially
because of the increased risk of stroke in this population.

Purpose: To assess (1) the added value of daily short-term rhythm strip record-
ings in AF detection in hospitalized geriatric patients (pts) on top of routine clinical
care (history, physical examination, ECG and 24 hour ECG recording in selected
pts) and (2) to assess its potential therapeutic implications.

Methods: A hand held device storing a bipolar electrogram during one minute
automatically classifying the rhythm as AF or non-AF was used for daily record-
ings. During 2 months all patients (n=327) admitted to the Department of Geriatric
Medicine were screened. Patients with severe mental (n=29) or motoric impair-
ment (n=24) and implantable cardiac stimulators (n=38) were excluded (n=224
eligible patients). All rhythm strips were evaluated by experts.

Results: Based upon routine clinical care (detailed results available in 214 pts),
AF was known in 71 pts (33%). If experts only reviewed tracings automatically
labeled as AF, another 15 pts with AF (7%) were identified. If experts reviewed all
tracings, 28 patients (13%) with AF were identified on top of routine clinical care.
All of these patients had a CHADS2VA2Sc score of at least 3. No contraindi-
cations for anticoagulation were present in respectively 10/15 (67%) and 21/28
(75%) of identified patients.

Conclusions: On top of routine clinical care, daily short-term rhythm strip record-
ings identifies another 7% to 13% (depending on the screening approach) of el-
derly hospitalized patients with AF. This has significant therapeutic implications
with respect to initiation of anticoagulation.
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The clinical impact of atrial fibrillation complicating ST-segment
elevation myocardial infarction depends on location of infarction and
timing of arrhythmia - data from a 10-year prospective study

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

Introduction: Atrial fibrillation (AF) is the most common supraventricular tach-
yarrhythmia in patients with ST-segment elevation myocardial infarction (STEMI).
AF is a well-established marker of poor short- and long-term prognosis in STEMI-
patients. However, little is known as to the impact of new-onset AF on in-hospital
outcome in patients with different locations of STEMI.

Purpose: The aim of the study was to assess the clinical significance of new-
onset AF in patients with STEMI according to a location of infarction and timing
of arrhythmia.

Methods: We analyzed 4363 consecutive STEMI-patients treated invasively, who
were admitted to our center between 2003 and 2013. Finally, 4099 subjects
were included into further analysis, as 264 patients were excluded because of
previous permanent/paroxysmal AF. Among them, 1800 (43.91%) subjects with
anterior infarction were included into Group 1, whereas Group 2 encompassed
2299 (56.09%) patients with non-anterior infarction. Data on in-hospital follow up
were screened to identify subjects who experienced major adverse cardiovascu-
lar events during index hospitalization.

Results: New-onset AF was recognized in 225 patients (5.49%) during index
hospitalization — 96 (5.33%) with anterior infarction (Group AF1) and 129 (5.61%)
with non-anterior infarction (Group AF2). The incidence of arrhythmia onset within
24 hours (early onset) after admission was significantly higher in Group AF2 than
in Group AF1: 71.33% vs. 35.42% (p<0.001). In Group 2, only late onset of AF
(>24 hours after admission) was associated with significantly higher in-hospital
mortality (13.51% vs. 4.24%; p<0.05), whereas mortality in patients with early
onset of AF did not differ significantly in comparison with AF-free subjects (7.61%
vs. 4.24%; p=NS). On the contrary, in Group 1 in-hospital mortality in patients with
early and late onset of AF was 2- and 4-fold increased compared with AF-free
population (17.65% and 27.42% respectively vs. 6.34%; p<0.05). Additionally,
new-onset AF was the independent predictor of death only in Group 1 (HR 2.16)
and this effect was even stronger for AF developing after 24 hours (HR3.07).
Conclusions: New-onset AF was associated with significantly worse in-hospital
outcome in STEMI-patients treated invasively. However, the predictive value of
this arrhythmia was strongly related with STEMI location and AF timing.
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Prognostic usefulness of the glomerular filtration rate estimation
equations in patients with non-valvular atrial fibrillation on vitamin K
antagonists: the new CKD-EPI versus the re-expressed MDRD-4

R. Rizig-Yousef Abumuaileq, E. Abu-Assi, A. Lopez-Lopez, S. Raposeiras-
Roubin, V. Gonzalez-Salvado, J. Garcia-Seara, X.A. Fernandez-Lopez,

L. Martinez-Sande, J.R. Gonzalez-Juanatey. University Hospital of Santiago de
Compostela, Cardiology, Santiago de Compostela, Spain

Background: In atrial fibrillation, renal dysfunction entails more adverse events.
Limited data exist on the prognostic value of the re-expressed Modification of Diet
in Renal Disease equation (MVDRD-4) versus the new Chronic Kidney Disease
Epidemiology Collaboration equation (CKD-EPI) in atrial fibrillation.

Purpose: We compared the performance of the re-expressed MDRD-4 equation
versus the new CKD-EPI equation at predicting major adverse outcomes in a real
world cohort of patients with non-valvular atrial fibrillation (NVAF) on vitamin K
antagonists (VKAs).

Methods: Retrospectively, we identified 911 consecutive patients with NVAF on
VKAs who were attending the outpatient Cardiology consultation of a tertiary
hospital between January 2011 and February 2013. The performance of each
equation with respect to either a composite endpoint of major bleeding, throm-
boembolic events and all-cause mortality or each individual component of the
composite endpoint was assessed using continuous and categorical >60, 59-30,
and <30 ml/min/1.73 m? estimated glomerular filtration rate.

Results: During 10+3 months of follow up, the composite endpoint occurred in 98
(10.8%) patients: 30 patients developed major bleeding, 18 had thromboembolic
events, and 60 died. The new CKD-EPI equation provided lower prevalence of
renal dysfunction <60 ml/min/1.73m? (32.9%), compared with the re-expressed
MDRD-4 equation (34.1%)

Estimated glomerular filtration rate from both equations was an independent pre-
dictor of the composite endpoint (hazard ratio=0.98 and 0.97 for the re-expressed
MDRD-4 and the new CKD-EPI, respectively; p<0.0001) and all-cause mortality
(hazard ratio=0.98 for both equations, p<0.01). Strong association with throm-
boembolic events was observed only when estimated glomerular filtration rate
was <30 ml/min/1.73m?: hazard ratio=5.1 for the re-expressed MDRD-4 equa-
tion, and hazard ratio=5.0 for the new CKD-EPI.

No significant association with major bleeding was observed for both equations.
Conclusions: The new CKD-EPI equation reduced the prevalence of renal dys-
function in a community based cohort of patients with NVAF on VKAs. Both equa-
tions performed similarly in predicting major adverse outcomes.

P5305 | BEDSIDE
Atrial ectopy and NT-proBNP as predictors of atrial fibrillation

P. Kumarathurai®, M.R. Mouridsen', N. Mattsson', B. Larsen', O.W. Nielsen?,
T.A. Gerds?, A. Sajadieh'. " Bispebjerg Hospital of the Copenhagen University
Hospital, Department of Cardiology, Copenhagen, Denmark; 2 University of
Copenhagen, Department of Biostatistics, Copenhagen, Denmark

Background: Atrial fibrillation (AF) is a common arrhythmia associated with in-
creased morbidity. Models for prediction of AF can be relevant in identifying sub-
jects at increased risk for AF and for employing the appropriate therapy. Framing-
ham Heart Study AF risk score is validated risk score that predicts the 10-year
risk for incident AF. Studies have shown an association between increased risk of
AF and increased rate of premature atrial contractions (PAC) and elevated levels
of N-terminal pro-BNP (NT-proBNP).

Purpose: We aimed to investigate whether addition of the biomarkers NT-proBNP
and PAC improved the model performance of the Framingham AF risk score.
Methods: Subjects from the population-based cohort in the Copenhagen Holter
Study, consisting of 646 men and women between 55 and 75 years of age and
with no history of prior atrial fibrillation, stroke or cardiovascular disease, were fol-
lowed for the diagnosis of incident AF or death (median follow-up time 14.4 years).
Baseline examination included physical examination, laboratory testing and 48-
hour ambulatory ECG monitoring. In order to investigate the predictive ability
of PAC (log-scale) and NT-proBNP (log-scale) we computed the time-dependent
area under the ROC curve (AUC) for the AF status 10 years after the baseline ex-
amination. Risk reclassification and calibration of the models was assessed and
the overall predictive performance was assessed by Brier score.

Results: Two hundred and sixty nine subjects (41.6%) were women, mean sys-
tolic blood pressure was 156.2 mmHg and 72 subjects (11.1%) had diabetes.
Median NT-proBNP was 6.7 mmol/L (IQR: 3.6—13.5) and median PAC count was
1.4 beats/hour (IQR: 0.6—4.5). During the 14.4 years of observation 71 (11.0%)
subjects developed AF and 224 (33.0%) died. In multiple Cox model adjusted
for Framingham AF risk score log-transformed NT-proBNP and log-transformed
PAC was associated with a significant increase in AF risk (HR 1.44 [95% CI:
1.16-1.78], p=0.001; HR 1.22 [95% CI: 1.08—1.37] p=0.002). The addition of PAC
to the Framingham AF risk model significantly improved AF risk discrimination
(AUC 65.7 vs. 72.2; p=0.0072), while the addition of NT-proBNP did not (AUC
68.4; p=0.23). The addition of both PAC and NT-proBNP to the Framingham risk
score also improved the AF discrimination capability (AUC 72.1; p=0.013).
Conclusion: AF risk discrimination was significantly improved by addition of PAC
to the Framingham AF risk prediction model, but not by addition of NT-proBNP.
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Anthropometric measures and risk of atrial fibrillation - a cohort study
of 1.2 million young men

K. Andersen’, F. Rasmussen?, M. Neovius®, P. Tynelius?, J. Sundstrom’.
"Uppsala University Hospital, Department of Medical Sciences, Cardiology,
Uppsala, Sweden; ?Karolinska Institutet, Department of Public Health
Sciences, Stockholm, Sweden; Karolinska Institute, Clinical Epidemiology Unit,
Department of Medicine, Stockholm, Sweden

Background: While tall stature has been related to lower risk of cardiovascular
disease, tall stature has been proposed as a risk factor for atrial fibrillation.

Aim: To investigate associations of body height, body weight, body surface area
and body mass index with risk of atrial fibrillation, and to investigate joint effects
of these measures and potential mediators of effect.

Study design: Cohort study

Study population: All Swedish men who participated in the mandatory military
conscription at age 18 between August 1st 1972 and December 31st 1995. Out-
comes were defined using the national in-patient and cause-of-death registries
Results: During a median of 26.3 years of follow-up of 1,173,547 men, higher
body height was associated with higher risk of atrial fibrillation (HR 2.80; 95% ClI
2.63-2.98; for 5th vs. 1st quintile) and so was weight (HR 2.52; 95% Cl 2.34-2.70;
for 5th vs. 1st quintile). Higher body surface area was also associated with higher
risk of atrial fibrillation (HR 3.23; 95% Cl 3.02-3.45; for 5th vs. 1st quintile). Body
mass index was inconsistently associated with risk of atrial fibrillation. We found
a multiplicative joint effect of higher height and higher weight (Figure).
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Conclusion: Higher body height and weight in adolescence are strongly asso-
ciated with higher subsequent risk of atrial fibrillation. These associations are
multiplicative, and are reflected in a strong association of body surface area with
risk of atrial fibrillation. The mechanisms remain unknown but we suggest that the
increased volume load related to larger body size could be a mediating factor.
Acknowledgement/Funding: The Swedish Heart-Lung Foundation (grant
20041151) and the Swedish Research Council (grants 2007-5942 and 2010-
1078).
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The incidence of atrial fibrillation increased significantly among men
in their sixties and seventies

K. Tamaki, M. Koshiyama, M. Ohta. /wate Health Service Association, Cardiology
Department, Morioka, Japan

Background: There has been a remarkable increase in the incidence of atrial
fibrillation in Japan. Atrial fibrillation is known to increase with age. Although the
increase in the incidence of atrial fibrillation may be due to the increase in the
size of the elderly population, it is not clear as to whether or not the incidence of
atrial fibrillation is increasing at a rate greater than the increase in the size of the
elderly population due to other factors.

Subjects and methods: We annually recorded and analyzed the electrocar-
diograms of healthy residents of Iwate Prefecture, Japan who are living on their
own using 16 specially equipped buses capable of recording electrocardiograms.
In this study, we divided subjects ranging in ages from 40 to 79 years old into
four groups for every 10 years of age, and investigated the incidence of atrial
fibrillation at five year intervals during the 15 year period from 1997 to 2012.
Results: The average number of subjects during the four rounds of analysis was
201,000, and the population coverage rate was 29.1% of the number of residents
in the prefecture of the same age groups of 690,000 (as of 2012). The incidence
of atrial fibrillation, as determined by correcting the age composition in each an-
alyzed year for the age composition in 2012, among men was 1.47% in 1997,
1.55% in 2002, 1.71% in 2007 and 1.79% in 2012, thereby demonstrating a sig-
nificant increase. On the other hand, there were no significant increases observed
among women. In looking at individual age groups, although the incidence among
men in their forties in 2012 was 0.33% and that among men in the fifties was
0.33% and there were no significant differences observed, the incidence among

men in their sixties increased from 2.27% in 1997 to 2.95% in 2012 and the inci-
dence among men in their seventies increased from 4.17% in 1997 to 5.63% in
2012, demonstrating significant increases of 0.68% and 1.46%, respectively. In
addition, the size of the increase was larger among men in their seventies than
men in their sixties.

Conclusion: Although the incidence of atrial fibrillation among men in Iwate Pre-
fecture during the 15 year period from 1997 to 2012 did not exhibit any changes
among men in their forties and fifties, significant increases were observed among
men in their sixties and seventies. Thus, there were clearly determined to be fac-
tors responsible for the increased incidence of atrial fibrillation other than changes
in the population pyramid attributable to an increase in the size of the elderly pop-
ulation.

P5308 | BEDSIDE
Duration of diabetes mellitus and thromboembolic events in atrial
fibrillation: a nationwide cohort study

T.F. Overvad', F. Skjoeth?, G.Y.H. Lip?, D.A. Lane?, .E. Albertsen?,

L.H. Rasmussen’, T.B. Larsen®. ' Aalborg University, Thrombosis Research Unit,
Department of Clinical Medicine, Aalborg, Denmark; 2Birmingham City Hospital,
University of Birmingham Centre for Cardiovascular Sciences, Birmingham,
United Kingdom; 3 Aalborg University Hospital, Department of Cardiology, Atrial
Fibrillation Study Group, Aalborg, Denmark

Background: Guidelines advocate anticoagulant treatment to all patients with
atrial fibrillation and concomitant diabetes mellitus. The potential refinement to
thromboembolic risk stratification that may spring from subdividing diabetes mel-
litus is unexplored.

Purpose: To investigate duration of diabetes mellitus as a predictor of throm-
boembolism and anticoagulant-related bleeding in patients with atrial fibrillation.

Methods: Using nationwide Danish registries, we identified all patients dis-
charged from hospital with incident atrial fibrillation from 2000-2011. Hazard ra-
tios [HRs] with 95% confidence intervals [Cls] for thromboembolism and bleeding
according to years of diabetes duration in categories (04, 5-9, 10-14, and >15)
and as a continuous variable were calculated using Cox regression.

Results: The study population comprised 137,222 patients with atrial fibrillation,
of which 12.4% had diabetes mellitus. Compared with patients without diabetes
and after adjustment for anticoagulant treatment and CHA2DS2-VASc compo-
nents, the risk of thromboembolism was lowest in the 0—4 years duration cate-
gory (HR 1.11, 95% CI: 1.03-1.20), and highest in the longest duration category
of >15 years (HR 1.48, 95% CI: 1.29-1.70). As a continuous variable, duration
of diabetes was associated with risk of thromboembolism in a dose-response
dependent manner, but not with a higher risk of bleeding during anticoagulant
treatment (Figure).
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Conclusions: In patients with atrial fibrillation, longer duration of diabetes melli-
tus was associated with a higher risk of thromboembolism, but not with a higher
risk of anticoagulant-related bleeding. Considering the critical balance between
preventing thromboembolism and avoiding bleeding, longer duration of diabetes
mellitus may favour initiation of anticoagulant therapy.
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Acute ranolazine plus amiodarone vs amiodarone alone for conversion
of recent-onset atrial fibrillation: a prospective clinical study

N. Tsanaxidis', I. Aidonidis?, A. Hatziefthimiou?, F. Triposkiadis, I. Skoularigis.
"University Hospital of Larissa, Department of Cardiology, Larissa, Greece;
2Univ. of Thessaly, Dept. of Physiology, School of Medicine, Larissa, Greece

Background and introduction: Amiodarone (AMIO) is frequently used to con-
vert atrial fibrillation (AF) in patients with or without heart failure. However, be-
cause AMIO needs several hours or days for converting AF into sinus rhythm, it
has recently been started to combine it with ranolazine (RAN) in an attempt to
accelerate termination of this arrhythmia in clinical practice. RAN is a new an-
tianginal agent with additional electrophysiologic properties, partially consisting
of a selective open-state Na+ channel inhibition at atrial level.

Purpose: To compare the antiarrhythmic effectiveness of AMIO + RAN vs AMIO
alone in a prospective, single-blinded, randomized study.

Methods: We enrolled 65 patients with recent-onset (<48 h duration) AF who
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were eligible for pharmacologic cardioversion. A number of 29 patients (16
male/13 female, 62+11 years) received only AMIO infusion (loading dose 5 mg/kg
followed by maintenace dose of 50 mg/h), while the remaining 36 patients (9
male/27 female, 67+10 years) were treated with AMIO plus a single oral dose of
RAN 1g. Left ventricular ejection fraction (LVEF), left atrial diameter (LAd), and
P-wave duration (PWD) were evaluated in all patients.

Results: Patients in the AMIO+RAN group compared with the AMIO-only group
showed significantly shorter time to conversion intervals (8.1+2.2 vs 24.4+4.1
h; P<0.0001, Mann-Whitney test). AMIO+RAN vs AMIO-only patients had LVEF
(54.3+5.9 vs 54.5+3.8%, P=NS), LAd (39.1+3.8 vs 39.1+7.7 mm, P=NS), and
PWD (90.2+28 vs 91.1+26 ms, P=NS), respectively. All aforementioned values
were expressed as mean+SD and considered significant at the 0.05 level. No
sinus bradycardia or QTc excessive prolongation (=440 ms) were observed after
cessation of AF in the AMIO+RAN group.

Conclusion: These findings demonstrate a superior antiarrhythmic efficacy of
AMIO+RAN therapy to AMIO alone in patients with recent-onset AF and LAd
<46 mm. We suppose that RAN might selectively depress atrial conduction and
increase postrepolarization refractoriness more than AMIO alone thereby poten-
tially enhancing its antiarrhythmic effect.

P5310 | BEDSIDE
A multidisciplinary atrial fibrillation clinic is superior to standard
outpatient treatment

A.E. Albertsen, E. Moenning, R. Nielsen, D. Moeller. Regional Hospital Viborg,
Department of Cardiology, Viborg, Denmark

Background: Atrial fibrillation (AF) is the most common taky-arrhythmia and it is
associated with an increased risk of stroke and mortality. Anticoagulation therapy
reduces the risk of stroke in patients with AF.

Despite a simple empiric scoring system (CHA2DS2-VASc) only 50-80% of pa-
tients receive correct anticoagulation therapy according to guidelines.

We hypothesized that a structured multidisciplinary approach to AF patients will
ensure optimal anticoagulation therapy superior to standard outpatient treatment.
Methods: The present study compares the proportion of patients with AF in anti-
coagulation treatment according to guidelines in three different settings.

In the “AF clinic group” patients were treated in a structured multidisciplinary AF
clinic that comprised of two dedicated cardiologists and two nurses, one nurse
with expert knowledge of anticoagulation treatment, and another with echocar-
diographic skills. The “first usual care group” comprised of patients with AF seen
in the same outpatient setting prior to the establishment of the AF clinic. The “sec-
ond usual care group” comprised of data from the EURObservational Research
Programme Atrial Fibrillation (EORP-AF) Pilot General Registry.

We evaluated the proportion of patients with indication for anticoagulation
(CHA2DS2-VASc >1) actually treated with anticoagulation, and the proportion
of patients treated with multi-anticoagulation/ antithrombotic drugs not indicated
by the guidelines.

Results: In the “AF clinic group” correct anticoagulation treatment according to
guidelines was achieved in 99% (170 out of 172 patients) compared to 79% (143
out of 179 patients) in the “first usual care group” and 80% (2435 out of 3044
patients) in the “secondusual care group” (p<0.01, both).

The proportion of patients in the “AF clinic group” treated with multi-
anticoagulation/antithrombotic drugs not indicated by the guidelines was <1%
(1 out of 172 patients) compared to 19% (34 out of 179 patients) in the “first usual
care group” and 20% in the “second usual care group” (p<0.01, both).
Conclusions: This study demonstrates that a structured multidisciplinary ap-
proach ensures optimal anticoagulation therapy in patients with atrial fibrillation.
This contributes to a better protection against stroke and a lower bleeding risk.
We encourage establishment of structured multidisciplinary AF clinics to ensure
optimal antithrombotic treatment and adherence to current guidelines.
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Stroke severity in relation to duration of atrial fibrillation and
supraventricular runs in patients with cerebral ischemia

M. Weber-Krueger', J. Liman?, G. Gelbrich®, R. Stahrenberg*, K. Wasser5,

J. Witzenhausen®, P. Kermer®, J. Seegers’, K. Groschel®, R. Wachter! on behalf
of Find-AF investigators. ' Georg-August-University Gottingen/Heart Center,
Department of Cardiology and Pulmonology, Gottingen, Germany; 2 University
Medical Center Gottingen (UMG), Neurology, Gottingen, Germany; °University
Hospital of Wurzburg, Institute for Clinical Epidemiology and Biometry, Wurzburg,
Germany; “HELIOS Albert-Schweitzer-Klinik, Clinic for General Medicine,
Northeim, Germany; °University Medical Center Gottingen (UMG), Clinic for
Neurology, Gottingen, Germany; 6 Nordwest-Krankenhaus Sanderbusch, Clinic
for Neurology, Sande, Germany; " University Hospital Regensburg, Clinic and
Polyclinic for General Medicine Il, Regensburg, Germany; € University Medical
Center of Mainz, Clinic for Neurology, Mainz, Germany

Background: Atrial fibrillation (AF) is a frequent cause of ischemic strokes. The
AF-definition includes only typical episodes >30 seconds, but the minimal dura-
tion of AF that increases the risk of thromboembolism is unknown. The relevance
of shorter supraventricular (SV-) runs, which are frequently revealed by enhanced

ECG-monitoring, remains unclear. As AF-related strokes are known to be more
severe, we applied stroke-related physical impairment as a surrogate marker for
cardioembolic pathogenesis in patients with various durations of paroxysmal AF
and SV-runs.

Methods: Retrospective analysis from the prospective observational Find-AF-
trial (ISRCTN46104198). Those without AF at presentation received 7-day Holter-
ECG-monitoring. The longest SV-run was determined in a 24-hour interval free
from AF. Stroke severity was assessed using the National Institute of Health
Stroke Scale (NIHSS) and the modified Rankin Scale (mRS).

Results: 258 patients were analysed. 43 had AF at presentation. 215 received
Holter-monitoring: 27 (12.5%) had paroxysmal AF, 69 had SV-runs >5 beats and
119 had neither AF nor SV-runs. Stroke severity was equally increased in those
with various durations of manifest AF. Even those with prolonged SV-runs had
significantly milder strokes, in the range of those without any supraventricular
arrhythmias.

Conclusion: Although stroke-related physical impairment is only a surrogate-
marker of cardioembolic pathogenesis, our results imply that even short AF-
episodes could be associated with thromboembolic events. On the other hand,
even prolonged SV-runs do not appear to induce cardioembolism. It remains to
be determined, whether subgroups with short AF-episodes or those with SV-runs
effectively benefit from oral anticoagulation.

Acknowledgement/Funding: grants by German Ministry of Education and Re-
search (German Heart Failure Network, TP 7 (FKZ 01G10205) and unrestricted
grant by Roche diagnostics
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A severity of sleep-disordered breathing with atrial fibrillation ablation
candidates is associated with the long-term outcome after pulmonary
vein antrum isolation

K. Kaitani, H. Kondo, N. Onishi, Y. Hayama, C. Izumi, Y. Nakagawa. Tenri
Hospital, Tenri, Japan

Background: Sleep-disordered breathing (SDB) may be associated with pul-
monary vein antrum isolation (PVAI) failure.

Purpose: The aim of the present study was to investigate the impact of the sever-
ity of SDB for the outcome after PVAI.

Methods: From December 2011 to March 2014, 269 consecutive patients under-
went PVAI. Known SDB cases with continuous positive airway pressure (CPAP)
therapy, cases without appropriate oxygen desaturation data, and ablation failure
cases due to the complications were excluded. A total of 244 patients were ana-
lyzed. Before the procedure, we measured the oxygen desaturation index (ODI)
by pulse oximetry overnight as an indicator of SDB, and classified SDB sever-
ity by 3% ODI as normal (ODI <5 events/h), mild (ODI >5 to <15 events/h) or
moderate-severe (ODI >15 events/h).

Results: At the mean follow-up period (18+11 months), 82.2% of normal, 74.0%
of mild, and 59.2% of moderate-severe SDB group were free of atrial fibrillation
after the single procedure (log-rank P=0.011). The severity (moderate-severe) of
SDB was only predictor of recurrence after single PVAI (hazard ratio, 2.23; 95%
Cl, 1.05-4.96 P=0.038) including with other known risk factors such as LAVI (<
or >34ml/m?), AF type (paroxysmal or non-paroxysmal), and concomitance of
left ventricular diastolic dysfunction adjusting with age and gender. Even after
multiple sessions, Kaplan-Meier analysis shows that recurrences of moderate-
severe SDB group significantly more frequent during mid-term follow-up (log-rank
P=0.047).
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Kaplan-Meier curve after PVAI

Conclusions: Our study suggests that baseline SDB is associated with increased
PVAI failure and the moderate-severe SDB was an independent predictor for the
recurrence after single PVAI. We recommend that pulse oximeter testing become
a routine part of the procedural work-up before AF ablation.
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Causes of death and influencing factors in a cohort study of patients
with atrial fibrillation

L. Fauchier, O. Villejoubert, N. Clementy, B. Pierre, A. Bernard, D. Angoulvant,
D. Babuty. Tours Regional University Hospital, Hospital Trousseau, Tours, France

Background: Atrial fibrillation (AF) is associated with a higher mortality. However,
the causes of death and their predictors are poorly known in unselected patients
with AF seen outside the context of a randomized trial.

Methods: We examined the clinical course of 8962 consecutive patients with AF
seen between 2000-2010 in an academic institution and identified their causes
of death.

Results: In these 8962 patients (age 70+10 years, CHA2DS2VASc score
3.1+1.7), 1253 deaths were recorded during a follow-up of 929+1082 days (yearly
rate of death 5.5%) and 97% of causes of death were identified. Cardiovascu-
lar deaths accounted for 54% and 43% for non-cardiovascular. The three main
causes of death were heart failure (29%), infection (18%) and cancer (12%). Fa-
tal stroke or fatal bleeding each accounted for 7% of all deaths. In multivariate
analysis, the prescription of oral anticoagulation was independently associated
with a lower risk of all-cause mortality (Hazard Ratio HR 0.62, 95% CI: 0.54-0.71,
p<0.0001) and cardiovascular mortality (HR 0.60, 95% Cl 0.49-0.72, p<0.0001).
In addition, permanent AF, history of heart failure or major bleeding and renal fail-
ure were independently associated with an increase in the risk of all cause mor-
tality (35%, 78%, 42% and 79% respectively), of cardiovascular mortality (43%,
129%, 46% and 93% respectively) and non-cardiovascular mortality (21%, 45%,
40% and 50% respectively).
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Conclusion: Oral anticoagulation was associated with lower risk of overall mor-
tality and cardiovascular death but stroke- and haemorrhage-related mortality rep-
resented a relatively small proportion of deaths in unselected patients with AF. An
optimal management of underlying heart disease and associated comorbidities
should be a relevant target to reduce mortality in AF.
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Time course of atrial fibrillation in patients with a congenital heart
defects

C. Teuwen', T.T.K. Ramdjan’, M. Gotte?, R. Evertz®, B. Brundel*, J.W.J. Vriend?,
S.G. Molhoek®, J.K. Triedman®, A.J.J.C. Bogers', N.M.S. De Groot' on behalf
of DaNaRa. ' Erasmus Medical Center, Cardiology, Rotterdam, Netherlands;
2Haga University Hospital, The Hague, Netherlands; °Radboud University
Medical Centre, Nijmegen, Netherlands; * University Medical Center Groningen,
Groningen, Netherlands; °>Amphia Hospital, Breda, Netherlands; 6 Harvard
Medical School, Boston, United States of America

Background: Regular atrial tachycardia (AT) and atrial fibrillation (AF) occur fre-
quently in patients with congenital heart defects (CHD). Whereas regular AT has
extensively been studied, studies about AF in CHD patients are rare, despite the
increasing incidence of AF.

Purpose: The aim of this international multicenter study was 1) to examine the
development of AF in patients with a variety of CHD 2) to investigate the co-
existence of AF with regular AT 3) to study the progression of paroxysmal to
long-standing persistent/permanent AF during long-term follow-up.

Methods: CHD patients derived from databases of the participating centers with
documented AF episodes on an ECG or 24-hour Holter registration were in-
cluded. All available ECGs and 24-hour Holter registrations were also reviewed
for the presence of regular AT.

Results: Patients (N=199) with 15 different CHD and a documented AF episode
were studied. AF developed at the age of 49+17 years. Patients with an atrial sep-
tal defect (N=58; 57+6 years) and aortic valve disease (N=34; 53+15 years) were
older at the time of initial AF than patients with transposition of the great arteries
(N=17; 35+7 years) or univentricular hearts (N=16; 29+11 years. Co-existence
of AF with regular AT was observed in 65 (33%) patients; 42 (65%) first devel-
oped regular AT 5+5 years before the first AF episode. The remaining 23 (35%)
patients with co-existence first presented with AF, 5+5 years before regular AT.
Of the patients with a yearly ECG (N=112), progression to long-standing persis-
tent/permanent AF was observed in 29 (26%) patients after only 3 (0-18) years
of the initial AF episode. In all the patients, ischemic cerebrovascular events were
found in 26 patients (13%). However, the majority (N=16) occurred years before
patients were diagnosed with AF.

Conclusion: Patients with CHD develop AF at a relative young age compared to
patients without CHD, especially patients with “complex” CHD. Thirty-three per-
cent of the patients with AF also developed regular AT; initial episodes of AF were
documented before as well as after regular AT. Progression of paroxysmal to long-
standing persistent/permanent AF was frequently observed and occurred relative
fast; therefore, aggressive therapy of regular AT and AF is reasonable.

P5315 | BEDSIDE
Does renal dysfunction predict new onset of atrial fibrillation in the
Japanese general population?

H. Takase', T. Okado', T. Tanaka', K. Makino', S. Takayama', H. Hayashi?,
T. Sugiura®, N. Ohte®, Y. Dohi®. Enshu Hospital, Hamamatsu, Japan;
2Hamamatsu University School of Medicine, Hamamatsu, Japan; *Nagoya City
University Graduate School of Medical Sciences, Nagoya, Japan

Purpose: Several conditions have been proposed as a risk factor contributing
to the new onset of atrial fibrillation (AF). Chronic kidney disease is reported as
a risk factor for the new onset AF in hypertensive patients, whereas their rela-
tionship has not been intensively investigated in general population. We tested
the hypothesis that the risk of new AF increases with deterioration of estimated
glomerular filtration rate (eGFR) in the general population.

Methods: Consecutive 14,558 participants without a history of AF (male=8,924,
52.0+12.2 year-old) who visited our hospital for a physical check-up from July
2001 to June 2013 were enrolled in this study. After baseline evaluation, they were
followed up for the median of 1,838 days with the endpoint being the new onset of
AF. The relationship between baseline eGFR and the incidence of AF during the
follow-up was analyzed. Kidney function was categorized into 4 groups accord-
ing to the classification of chronic kidney disease: stage 1, eGFR>90; stage 2,
90>eGFR>60; stage 3, 60>eGFR>30; stage 4+5, eGFR<30 (mL/min per 1.73
m?).

Results: During the follow-up, 99 subjects suffered from paroxysmal or chronic
AF (1.19 per 1000 person-year), with the incidence being more frequent in male
than in female subjects (1.55 vs. 0.58 per 1000 person-year, p<0.0001). The
incidence of AF in stage 1, 2, 3, and 4+5 was 0.59, 1.58, 3.77 and 27.46 per
1000 person-year, respectively. The risk of new AF increased across the kid-
ney function categories at baseline (the hazard ratio [95% confidence interval]
in stage 1, 2, 3, and 4+5 was 1 [reference], 2.653 [1.649-4.269], 6.739 [3.207—
14.164] and 60.428 [8.127-449.313], respectively). After adjustment for gender,
body mass index, systolic blood pressure, heart rate, uric acid, fasting plasma
glucose, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol,
and current smoking habit at baseline, multivariate Cox proportional hazard re-
gression analysis, where eGFR was taken as a continuous variable, revealed that
decreased eGFR was the significant predictor of new AF (hazard ratio [95% con-
fidence interval: 0.981 [0.967-0.996]).

Conclusions: The risk of the new onset of AF increases with decreasing eGFR.
Renal dysfunction may be a useful predictive factor for the incidence of AF in the
general population.

P5316 | BEDSIDE
Impact of non-rheumatic valvular heart disease on mortality in patients
with atrial fibrillation: Results from the German AFNET registry

A. Gerth', M. Nabauer'!, M. Oeff2, K.G. Haeusler®, A. Buchholz*,

K. Wegscheider*, P. Kirchhof®, G. Steinbeck®, G. Breithardt’. ’Ludwig-
Maximilians University, Medical Hospital I, Munich, Germany; ?Brandenburg
Municipal Hospital, Department of Medicine I, Brandenburg, Germany; °Charité
- Universitdtsmedizin Berlin, Center for Stroke Research Berlin and Department
of Neurology, Berlin, Germany; #University Medical Center Hamburg Eppendorf,
Department of Medical Biometry and Epidemiology, Hamburg, Germany;
SUniversity of Birmingham, Centre for Cardiovascular Sciences and SWBH
NHS Trust, Birmingham, United Kingdom; ¢ Center of Cardiology at Hospital of
Starnberg, Starnberg, Germany; ” University Hospital Miinster, Department of
Cardiovascular Medicine, Division of Electrophysiology, Miinster, Germany

Atrial fibrillation (AF), the most common arrhythmia, is associated with substantial
morbidity and an increased risk of death. Recent data from large randomized trials
have highlighted that mortality in anticoagulated AF patients remains high and is
often due to heart failure or sudden death. Data on the impact of valvular disease
on mortality in AF patients are limited. We therefore analysed mortality rates and
baseline prognostic factors for all-cause mortality in AF patients with and without
native valve disease.

Methods: A total of 9574 AF patients were enrolled 2004—2006 in the prospec-
tive long-term registry of the German Atrial Fibrillation Competence NETwork
(AFNET). Survival information was available for 96.8% of patients. Corresponding
to the definition of non-valvular AF, patients with mitral stenosis or valve prosthe-
ses were excluded for this study. After excluding patients with missing values on
prognostic factors, the study population consisted of 8260 patients (5169 men,
mean age 66.2+11.2 years; 3091 women, 71.6+10 years). Patients were grouped
by type of valvular disease (VD) to aortic stenosis (AS, n=314 (3.8%)), Other VD
(n=2382 (28.8%)), and No VD (n=5564 (67.4%)) as assessed by the enrolling
physician.

Results: Median follow-up time was 6.4 years and total number of deaths was
2259. Patients with AS were older, had higher NYHA classes, and more comor-
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bidities. All-cause mortality rate was 12.9 and 14.6 per 100 person-years in men
and women with AS, respectively. Mortality was 6.6 (men) and 6.2 (women) per
100 person-years in Other VD, and 4.5 per 100 person-years in both men and
women with No VD. In a multivariable Cox model (with interactions), only AS was
associated with all-cause mortality, while Other VD was not (adjusted hazard ratio
compared to No VD: AS, 1.89 (1.53-2.34); Other VD, HR 1.10 (0.98-1.23)). The
most relevant independent predictors of all-cause mortality in patients with and
without VD were age, heart failure, as either assessed by the NYHA classifica-
tion or EF, peripheral vascular disease, chronic renal failure, chronic obstructive
pulmonary disease, diabetes mellitus, prior myocardial infarction, and, in patients
with No VD only, malignancy.

Conclusion: In this large real world cohort of patients with “non-valvular” AF,
aortic stenosis was independently associated with an increased risk of death from
any cause, whereas other valvular disease was not. Specific diseases therefore
have a major impact on mortality in AF, illustrating the need to target concomitant
diseases to improve survival in AF.

Acknowledgement/Funding: Supported by the German Federal Ministry for Ed-
ucation and Research [BMBF 01G10204]
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Chronic osteomyelitis as a new risk factor for incident atrial
fibrillation: evidence from a nationwide cohort of 23 million people

K.C. Chang, L.C. Hsiao, C.H. Muo, C.Y. Chou, C.H. Tseng. China Medical
University Hospital, Taichung, Taiwan, ROC

Objectives: Chronic inflammation is an important predisposing factor for the de-
velopment of atrial fibrillation (AF). This study aimed to determine whether chronic
osteomyelitis (COM), a chronic inflammatory disease, is linked to an increased
risk of AF.

Methods: A national insurance claim dataset of more than 23 million enrollees
was used to identify 19,002 patients with newly-diagnosed COM and 76,008 ran-
domly selected age- and gender-matched controls between January 1, 2000 and
December 31, 2009 for comparing the risk and incidence of AF. The study period
was from the entry date to the first date of the following events: the diagnosis of
AF, death, withdrawal from the Taiwan National Health Insurance program or the
end of 2010. The analysis of the AF risk was performed using Cox proportional
hazards regression model.

Results: During a follow-up period of 91,927 person-years, the overall incidence
rate of AF in COM cohort was 1.42-fold higher than non-COM cohort (4.54 vs.
3.19 per 1000 person-years). After adjusting for age, gender and classical AF risk
factors including hypertension, diabetes, heart failure, coronary artery disease,
valvular heart disease, hyperlipidemia, and chronic obstructive lung disease, the
risk remained significantly higher in the COM cohort than the control group (haz-
ard ratio [HR] 1.36, 95% confidence interval [Cl] 1.22-1.53, p<0.001). In age-
stratified analysis, the younger population carried higher AF risk than the elderly
(from HR 2.17, 95% CI 1.21-3.90 in age <50 to HR 1.21, 95% CI 0.97-1.51 in
age >80). Additionally, patients with COM showed a disease severity-dependent
increased risk of AF (mild COM: HR 0.88, 95% CI 0.74—1.06; moderate COM: HR
1.32, 95% Cl 1.11-1.58; and severe COM: HR 3.43, 95% Cl 2.86—4.12).
Conclusions: This study demonstrates that COM is an independent risk factor
for incident AF, particularly in the younger population. Further studies are required
to explore the underlying mechanisms linking COM and AF.

P5318 | BEDSIDE
Presentation, treatment, and outcome of patients with Atrial
Fibrillation and Chronic Kidney Disease. A prospective national study

Y. Arnson’, H. Weinberg', M. Hoshen?, O. Reges?, R. Balicer?, M. Leibowitz?,
M. Haim®. "Meir Medical Center, Cardiology, Kfar Saba, Israel; ?Clalit Health
Research Institute, Tel Aviv, Israel; °Soroka University Medical Center,
Cardiology, Beer Sheva, Israel

Background: Atrial fibrillation (AF) is more prevalent among patients with chronic
kidney disease (CKD) than among individuals with normal renal function. Patients
with CKD are more likely to suffer from ischemic stroke, thromboembolism or
major bleeding. We examine the correlations between renal function on treatment
and outcomes in a historical cohort of AF patients with varying degrees of kidney
disease.

Methods: A prospective historical cohort study, conducted using our Services
database, between 2004 and 2011. Patients with nonvalvular AF (NVAF) were
stratified into five CKD stages (eGFR >90, 89-60, 59-30, 29-15 and <15
mL/min/1.73 m?). Primary endpoints were cerebro-vascular stroke, death, major
bleeding and the composite endpoint of death and stroke.

Results: During the study period, 98,811 patients with new onset of non-valvular
AF were identified. Mean follow-up time was 48.8 months. The incidence rate of
stroke was 12.5 per 1,000 person-years (PY). Mortality rate was 87.5/1,000PY,
and of major bleeding 5.2/1,000PY. The average age was highest among the
stage 3 CKD group (average age 79). Patients with stage 4 and 5 CKD had higher
incidence of heart failure, hypertension, diabetes and dyslipidemia, and had a
lower chance of being treated with Warfarin (only 15.2% of the patients compared
with average of 25%). Mortality was directly correlated severity of CKD. Highest
stroke rates were observed among patients with stage 3 CKD, and the lowest
among patients with normal kidney function. On multivariate analyses eGFR was

not an independent predictor of stroke risk, but a strong predictor of mortality.
In the groups of patients with CKD stage 4 and 5, Warfarin did not influence the
incidence rate of the composite endpoint of stroke or death (190 per 1000PY), but
Warfarin usage was associated with a significantly longer time before reaching the
endpoint (22.7 months vs. 37.6).

Conclusion: In this large contemporary study of patients with AF, stroke inci-
dence was highest among patients with moderate CKD, but mortality rate in-
creased with decreased eGFR throughout the entire range of CKD. The use of
Warfarin among patients with severe renal impairment was associated with im-
proved survival.
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Comparison of emerging blood biomarkers, NTproBNP and the
CHA2DS2-VASc score in the prediction of paroxysmal atrial fibrillation
in patients with continuous rhythm monitoring

P. Wakula', B. Neumann?, J. Kienemund?, E. Thon-Gutschi?, T. Stojakovic?,
H. Scharnagl®, B. Pieske', M. Kapl?, FR. Heinzel'. " Charite - Campus
Virchow-Klinikum (CVK), Cardiology, Berlin, Germany; ?Medical University of
Graz, Department of Cardiology, Graz, Austria; *Medical University of Graz,
Clinical Institute of Medical and Chemical Laboratory Diagnostics, Graz,
Austria

Background: Atrial fibrillation (AF) is the most common sustained arrhythmia as-
sociated with increased morbidity and risk of stroke. Paroxysmal AF (PAF) is often
asymptomatic, and diagnosis and management may be delayed with sporadic
rhythm monitoring. Risk factors combined in the CHA2DS2-VASc score (heart
failure, age, diabetes, hypertension, stroke, vascular disease, gender) and also
serum biomarkers (e.g. NTproBNP) have been associated with AF. We compared
the predictive value of emerging biomarkers, NTproBNP and CHA2DS2-VAsc for
AF in patients with continous rhythm monitoring.

Methods: Patients with dual chamber pacemaker and sinus rhythm at presenta-
tion were divided according to the absence (SR, N=44) or presence (PAF, N=49)
of atrial tachyarrhythmias >6 min duration in the device event history. CHA2DS2-
VASc score was assessed and set of biomarkers were determined in serum or
plasma taken during sinus rhythm from all patients. Regulation of 16 selected
biomarkers was tested in univariate analysis in two subgroups of patients with
the highest incidence of AF (N=20) and no (0 min) AF (N=20). The predictive
value (AUC) of signifcantly regulated biomarkers was tested than in all patients in
univariate and bivariate models.

Results: In the PAF and SR subgroups levels of Hsp27, TGFp1, cysteine C, ma-
trix metalloproteinases MMP-2, -3, -9, albumin and serum uric acid were not dif-
ferent between SR and PAF. In contrast, tissue inhibitors of metalloproteinases
(TIMP)-1, -2, -4; proANP (1-98), NTproBNP, IL-6 and serum amyloid protein
A (SAA) were significantly different in PAF vs. SR (subgroups and full cohort;
p<0.05), with the highest AUC for TIMP-4 (78%). Patients with NTproBNP value
>150 pg/ml had an odds ratio of 12,9 for AF (sensitivity: 92%, specificity: 46,5%).
Combining two of the best performing biomarkers vs. a single biomaker added
predictive value for AF detection (e.g. TIMP-4 vs TIMP-4 with NTproBNP, TIMP-
4 vs TIMP-4 with proANP (1-98); both P <0.05). AUC for CHA2DS2-VASc was
lower than for the top biomarkers (TIMP-1, proANP (1-98), NTproBNP). Combi-
nation of CHA2DS2-VASc with the top biomarkers significantly added prognostic
value.

Summary: We identified biomarkers (TIMP -1, -2, -4; proANP (1-98), NTproBNP,
IL-6 and SAA) that are regulated in patients with a history of PAF presenting
in sinus rhythm. TIMP-1, proANP (1-98), NTproBNP performed better that the
CHA2DS2-VASc score in identifying patients with PAF.

P5320 | SPOTLIGHT

Increasing incidence of non-valvular atrial fibrillation (AF) between
2001-2013 in the UK: largely due to non-primary AF hospital diagnosis
in the elderly

C. Martinez', A. Katholing", C. Wallenhorst', S.B. Freedman?. " Institute for
Epidemiology, Statistics and Informatics GmbH, Frankfurt am Main, Germany;
2University of Sydney, Sydney Medical School, Sydney, Australia

Background: The incidence of non-valvular atrial fibrillation (AF) is increasing,
though many studies have calculated incidence rates from only one source, usu-
ally hospital discharges, disregarding any contribution of general practice to AF
diagnosis.

Purpose: To examine recent temporal trends in AF incidence rate and place of
AF presentation.

Methods: The UK Clinical Practice Research Datalink with additional hospital
discharge data from Hospital Episode Statistics (HES) was used to identify a co-
hort of 91,707 patients aged over 45 with incident AF from 2001 to 2013. Age and
gender-standardized incidence rates of AF in the UK population were calculated
and stratified by calendar year and place of AF presentation.

Results: Overall, 39% of incident AF presentations were in general practice (GP),
15% were primary admissions to hospital with AF, and 46% were diagnosed dur-
ing a hospital admission with a non-AF primary diagnosis. There was a gradual
linear increase of incidence rate from 5.9 to 6.9 new AF/1000 person-years be-
tween 2001 and 2013, almost entirely due to an increase of non-primary hospital
AF diagnoses, while incidence rates in GP and for primary AF hospital admis-

20z 1ndy 01 uo 1senb Aq 084¥Et/6¥8/L Iddns/9g/alonle/lieayna/woo dno-ojwepeoe//:sdjy Wwoll pepeojumoq



914 Atrial fibrillation V / Atrial fibrillation VI

sions were static (Figure 1, upper panel). When non-primary HES were stratified
by age, the rise in incidence rates was most marked for those >80 (Figure 1,
lower panel).
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Figure 1. AF incidence rate/1000 patient yrs

Conclusions: GP diagnosis of AF without hospital admission constitutes a large
proportion of incident AF, often overlooked in epidemiological studies. There has
been a gradual and significant rise in incidence rates of AF in the last 13 years,
largely due to an increasing incidence of hospital diagnosis of AF in the elderly
admitted for a cause other than AF. This needs to be considered when addressing
the increasing burden of AF forecast as the population ages.
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Ventricular rate is not related to survival in patients with heart failure
and atrial fibrillation

S. Hawkey, D. Levin, M. Mohan, F. Baig, L. Rutherford, C.C. Lang, A.M. Choy.
University of Dundee, Division of Cardiovascular & Diabetes Medicine, Ninewells
Hospital & Medical School, Dundee, United Kingdom

Introduction: Atrial fibrillation (AF) is common in patients with chronic heart fail-
ure (CHF), and is associated with significant morbidity and mortality. Although
there is robust evidence that heart rate is a risk factor in CHF and that reducing
elevated heart rates improves survival in patients who are in sinus rhythm, the
importance of strict heart rate control in AF is still not clear. This study sought to
investigate the influence of resting ventricular rate on survival in CHF, comparing
those who are in sinus rhythm to those in AF.

Methods: A total of 1415 CHF patients (mean age 76+11 years, 36% females,
65% IHD, 41% NYHA I, 44% NYHA Ill, 14% NYHA IV), of whom 62% (n=875)
were in sinus rhythm and 38% (n=540) in permanent AF were evaluated from
the BIOSTAT-CHF Scotland study. Patients from both in-patient and out-patient
settings were included. We analysed the heart rate and rhythm data recorded
on a 12 lead ECG at the baseline review. Multivariate Cox proportional hazards
models & Kaplan-Meier curves were used to assess the influence of heart rate
on survival in CHF patients with AF or sinus rhythm.

Results: During a median per-person follow-up of 1.5 yrs (QIR 0.7-2.2), there
were 330 (23%) all-cause deaths. Although Kaplan-Meier survival curves dis-
played significant differences between the AF and sinus rhythm groups (log-rank
test p=0.014), multivariate Cox survival models showed no significant difference
between the 2 groups (hazard ratio [HR]: 0.98, 95% CI: 0.75-1.29; p=0.9). When
assessing the influence of heart rate, multivariate Cox models showed that higher
heart rates (per 10 beats/min increments) were associated with worse survival
in patients in sinus rhythm (HR: 1.14, 95% CI: 1.03—-1.25; p=0.008), but not for
those in AF (HR: 0.98, 95% CI: 0.91-1.07, p=0.7), for both preserved and re-
duced ejection fraction heart failure. When separated into two categories (heart
rate <80bpm vs. >80bpm), those in sinus rhythm with a heart rate >80bpm had a
significantly worse survival than those with a heart rate <80bpm (HR: 1.57, 95%
Cl: 1.10-2.23, p=0.012).

Conclusion: Although higher heart rate was associated with worse survival for
CHF patients in sinus rhythm, it does not appear to be associated with survival in

those who are in AF. These findings question the value of strict heart rate control
in CHF patients with atrial fibrillation, thus necessitating further research in this
area.

P5322 | BEDSIDE
Usual blood pressure, atrial fibrillation and vascular risk: evidence
from 4.3 million adults

C.A. Emdin, S.G. Anderson, G. Salimi-Khorshidi, M. Woodward, K. Rahimi.
University of Oxford, The George Institute for Global Health, Oxford, United
Kingdom

Purpose: To determine the age-specific association between usual blood pres-
sure and risk of atrial fibrillation and to further determine the associations between
atrial fibrillation and a range of vascular events in a large contemporary cohort.
Methods: Linked electronic health records, validated for epidemiological re-
search, were used to assemble a cohort of 4.3 million adults, aged 30 to 90 years
and free of pre-existing vascular disease. Cox proportional hazards models were
used to examine the association between baseline blood pressure and incident
atrial fibrillation, and the association between baseline atrial fibrillation and risk of
nine different vascular events.

Results: After adjusting for regression dilution, a 20 mm Hg higher systolic blood
pressure was associated with a higher risk of atrial fibrillation (hazard ratio [HR]
1.21 95% confidence interval [Cl] 1.19, 1.22). The strength of the association
declined with increasing age, from an HR of 1.91 (Cl 1.75, 2.09) in age 30—40 to
an HR of 1.01 (Cl 0.97 1.04) at age 80-90 years.

Atrial fibrillation without antithrombotic use at baseline was associated with a
greater risk of any vascular event than atrial fibrillation with antithrombotic usage
(2.15 Cl 2.05, 2.24 vs. HR 1.15 Cl 1.12, 1.18; p interaction <0.0001). Atrial fib-
rillation without baseline antithrombotic usage was associated with an increased
risk of ischemic stroke (HR 2.72 Cl 2.19, 3.38), hemmorhagic stroke (HR 2.22, CI
1.60, 3.08), unspecified stroke (HR 2.59 Cl 2.25, 2.99), ischemic heart disease
(HR 2.52 Cl 2.23, 2.84), heart failure (HR 3.80 CI 3.50, 4.12), chronic kidney dis-
ease, peripheral arterial disease and vascular dementia, but not aortic aneurysm.
Conclusions: The association between elevated blood pressure and atrial fib-
rillation attenuates significantly with increasing age. Atrial fibrillation without an-
tithrombotic usage is, in turn, associated with increased risk of stroke, ischemic
heart disease, heart failure, chronic kidney disease, peripheral arterial disease
and vascular dementia.

ATRIAL FIBRILLATION VI
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Accessory pathway ablation is enough to suppress atrial fibrillation in
patients without elevated B-type natriuretic peptide level among those
with WPW syndrome and atrial fibrillation (WPW-AF study)

M. Kawabata', M. Gohya', Y. Takahashi?, Y. Yamauchi®, K. Ohtomo#, J. Nitta®,
K. Okishige®, M. Nishizaki’, Y. lesaka®, K. Hirao' on behalf of WPW-AF sudy.

" Tokyo Medical and Dental University, Heart Rhythm Center, Tokyo; 2National
Disaster Medical Center, Tokyo; *Musashino Red Cross Hospital, Tokyo; *Ome
Munincipal General Hospital, Tokyo; ®Saitama Red Cross Hospital, Saitama;
6Yokohama Red Cross Hospital, Yokohama; 7 Yokohama Minami Kyosai
Hospital, Yokohama; ®Tsuchiura Kyodo Hospital, Tsuchiura, Japan

Introduction: Paroxysmal atrial fibrillation (AF) often occurs in patients with
Wolff-Parkinson-White (WPW) syndrome. It has been reported that successful
accessory pathway (AP) ablation suppressed AF.

Methods: Ninety-one WPW syndrome patients (55+14 years, 70 men) with clini-
cal AF underwent catheter ablation between 2008 and 2014 at 8 centers.
Results: Sixty patients underwent only AP ablation (only-AP group) and 31 un-
derwent pulmonary vein isolation simultaneously (+PVI group). There was no sig-
nificant difference in terms of basic clinical data and electrophysiological findings
between the groups. During follow-up (median 711 days), AF was observed in
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21 (23%). The incidence of AF after the ablation did not show a significant dif-
ference between the groups. In the only-AP group, those with residual AF were
significantly older and had significantly higher BNP level and more concomitant
hypertension than those without AF. Among risk factors for residual AF (age>60
years, BNP>40pg/ml, or accompanied hypertension), BNP>40pg/ml was the only
independent predictor of remaining AF (95% confidence interval 0.023 to 0.491;
p=0.004) using multivariate Cox regression.

Conclusion: In WPW syndrome patients with AF, a BNP level>40 pg/ml is a
strong and independent predictor of AF after AP ablation. This finding has impor-
tant implications for identifying patients at higher risk of post-procedural AF who
could be considered for additional ablation for AF.

P5324 | BEDSIDE
Increased cardiovascular risk after treatment for hyperthyroidism

P. Giesecke', O. Torring?, V. Frykman', J. Hoijer®, M. Rosenqvist'. ' Danderyd
University Hospital, Stockholm, Sweden; 2South Hospital Stockholm, Stockholm,
Sweden; 3Karolinska Institute, Stockholm, Sweden

Background: Hyperthyroidism is a common disease affecting 1-2% of the popu-
lation at some time. Previous studies have shown increased long-time morbidity in
patients treated for hyperthyroidism, largely due to cardiovascular disease. How-
ever, controversy remains regarding which cardiovascular subgroups are respon-
sible for this increased risk. It is also not clear whether the type of hyperthyroidism
- Graves disease (GD) or Toxic Nodular Goiter (TNG) — matters.

Purpose: To perform a detailed investigation of incident cardiovascular disease
in previously hyperthyroid subjects.

Methods: We analysed a register of 29 662 patients treated for hyperthyroidism
with either radioiodine or surgery between the years 1976-2012. An additional
cohort of 42 630 euthyroid patients was used as a control group. Data on comor-
bidities and outcomes was collected from the Swedish National Inpatient Register.
Age, sex, and cardiovascular risk factors at baseline were adjusted for.

Results: For hyperthyroidism as a whole, statistically significant increases in haz-
ard ratios (HR) were seen for the following overall categories of cardiovascular
diagnoses: Valvular disease (1.20, 95% confidence interval (Cl) 1.09-1.30), is-
chaemic heart disease (HR 1.05, Cl 1.01-1.10), arrhythmias (HR 1.15, Cl 1.10—
1.20), heart failure (HR 1.41, Cl 1.35-1.47) and cerebrovascular disease (HR
1.18, Cl 1.13-1.24). No significant excess risk was seen for disorders of the pul-
monary circulation or arterial disease. When GD and TNG were analysed sep-
arately, few significant differences between GD patients and controls remained,
while HR:s were further increased among TNG patients in all cardiovascular dis-
ease categories examined. Additional analyses of more specific diagnosis groups
revealed increased risk for pulmonary embolism (HR 1.16, Cl 1.02—1.32), brady-
cardias (HR 1.30, Cl 1.14-1.50), atrial fibrillation (HR 1.31, Cl 1.23—-1.38) and
cardiac arrest (HR 2.03, Cl 1.58-2.60) among TNG patients but not among pa-
tients with GD.

Conclusion: In our cohort, hyperthyroidism is associated with an increased risk
of hospitalization for several types of cardiovascular disease. This excess risk
appears to be almost solely attributed to patients with a TNG diagnosis. Further-
more, the connections seen between TNG and pulmonary embolism, bradycardia
and cardiac arrest have to our knowledge not been previously described.
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Effect of colchiciNe on the inciDence of Atrial Fibrillation in open heart
surgery patients: end-AF Trial

R.A. Tabbalat', N.M. Hamad", I.A. Alhaddad?, A.J. Hammoudeh?,

B.F. Akasheh', Y.S. Khader* on behalf of The Jordan Collaborative Cardiology
(JCC) Group. "Khalidi Medical Center, Cardiology Department, Amman; 2Jordan
Hospital, Cardiology Department, Amman; Slstishari Hospital, Cardiology
Department, Amman; “Jordan University of Science and Technology, Dept. of
Community Medicine, Public Health and Family Medicine, Irbid, Jordan

Background: Atrial fibrillation (AF) is a common dysrhythmia in patients undergo-
ing open heart surgery (OHS). It occurs in up to 25% of such patients and results
in significant morbidity and increased hospital stay. Different strategies have been
tested to decrease its incidence with variable success.

Purpose: We sought to determine if colchicine administered preoperatively to
patients undergoing OHS and continued during their hospitalization is effective in
reducing the incidence of postoperative AF.

Methods: This is a multicentre prospective randomized open label study. Con-
secutive patients with no history of supraventricular arrhythmia and scheduled
to undergo elective OHS (n=360) were randomized to colchicine (n=179) or no-
colchicine (n=181). Main exclusion criteria were history of supraventricular ar-
rhythmias or absence of sinus rhythm at enrolment, and contraindications to
colchicine. Colchicine was orally administered 12 to 24 hours preoperatively and
continued until hospital discharge (2 mg at enrolment and 0.5 mg twice daily in
patients>70 kg, or 1 mg at enrolment and 0.5 mg once daily in patients <70 kg).
Cardiac rhythm was monitored continuously in the coronary care unit, and, by
daily and symptom-prompted 12-lead electrocardiograms in the ward. The pri-
mary efficacy end point was documented AF lasting more than 5 minutes. Safety
end point was colchicine side effects.

Results: The baseline characteristics were similar in both groups. In-hospital
mortality was 3.3% (12 patients, 5 in the colchicine and 7 in the no-colchicine

groups). The primary end point of AF occurred in 63 patients (17.5%), 26 (14.5%)
in the colchicine group and 37 (20.5%) in the no-colchicine group; RRR 29.3%
(p=0.17). Of the 63 patients who developed AF, 33 (52.4%) developed their AF
on the second post-operative day, and the majority of AF episodes (n=53, 84.1%)
occurred in the first 3 days after surgery. Diarrhoea occurred in 54 patients, 44
(24.6%) on colchicine and 10 (5.5%) on no-colchicine (p<0.0001). Colchicine was
discontinued in 23 patients (52%) because of diarrhoea.

Conclusion: 1. Colchicine administered preoperatively to patients undergoing
OHS and continued until hospital discharge failed to reduce the incidence of early
postoperative AF. 2. Most AF episodes developed shortly after OHS. 3. Diarrhoea
was the most common side effect of colchicine prompting discontinuation in more
than half of patients.
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Ectopies with a short coupling interval may trigger atrial fibrillation

T. Kanda, M. Masuda, M. Fujita, O. lida, S. Okamoto, T. Ishihara, K. Nanto,
T. Shiraki, A. Sunaga, M. Uematsu. Kansai Rosai Hospital, Cardiovascular
Center, Amagasaki, Japan

Background: The elimination of atrial fibrillation (AF)-trigger ectopies is an es-
sential procedure in AF ablation. However, the identification of AF-trigger ectopies
is often difficult because of insufficient AF inducibility by drugs such as an iso-
prpterenol infusion.

Purpose: To compare the coupling intervals (Cl) between AF-trigger and non-
AF-trigger ectopies.

Methods: This study consisted of 59 patients with AF (paroxysmal AF, 35 (59%)
patients; male, 43 (73%) patients; age, 66+10 years old) who underwent an initial
radiofrequency catheter ablation. Prior to the ablation procedure, we investigated
the AF ftriggers as follows. If patients were in AF, they were converted to sinus
rhythm by electrical cardioversion. Then, isoproterenol was infused to provoke
ectopies and AF. We measured the Cl of all ectopies provoked by an isoproterenol
infusion. An ectopy was defined as an AF-trigger ectopy when it preceded AF or
atrial firing. The %Cl was calculated as the Cl of the ectopy/P-P interval of the
preceding 2 beats.

Results: Out of a total of 132 ectopies, 32 (24%) were AF-trigger ectopies.
Most (97%) originated from pulmonary veins. AF-trigger ectopies had a signifi-
cantly shorter Cl (202+50ms vs. 374+152ms, p<0.001) and %CI (0.31£0.11 vs.
0.56+0.13, p<0.001) than those of non-trigger ectopies (Figure). An ROC anal-
ysis revealed that a %CI of 0.40 was the best cut-off value for the differentiation
between AF-trigger and non-AF-trigger ectopies. (AUC=0.92, sensitivity=93%,
specificity=78%).
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Conclusion: AF-trigger ectopies had a short Cl and %CI. These findings may be
useful for estimating whether the ectopies are AF-trigger or not.
Acknowledgement/Funding: none
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Comparisons of the effect of anticoagulation therapies on the
coagulation systemincluding the tissue factor pathway between
vitamin K antagonist and the factor Xa inhibitors

S. Otuki, I. Daisuke, A. Sato, T. Takano, Y. Hasegawa, N. Yagihara, H. Watanabe,
T. Minamino. Niigata University Graduate School of Medical and Dental
Sciences, Cardiovascular Biology and Medicine, Niigata, Japan

Background and introduction: The effects of the factor Xa inhibitors (FXa-inh)
on the tissue factor pathway, are unclear. In addition, the anti-coagulation effect of
NOAGCs during the trough drug concentration periods has not been well clarified.
Purpose: The purpose of this study was to evaluate the effects of FXa-inh and
vitamin K antagonist (VKA) on the coagulation system including the tissue factor
pathway.

Methods: In the consecutive 16 patients with atrial fibrillation who underwent
catheter ablation therapy and 6 patients with paroxysmal supraventricular tachy-
cardia or idiopathic ventricular tachycardia as control, we assayed the various
markers of the coagulation system including tissue factor pathway inhibitor (TFPI).
Of those 22, 11 were treated with factor Xa inhibitors (FXa-inh group), 5 with vita-
min K antagonist (VKA) and 6 controls without anticoagulation therapy. The mark-
ers of the coagulation system were collected before punctures of femoral artery
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and veins (corresponding to the trough concentration periods of FXa-inh), 15
minute after administration of 3,000 unit of unfractionated heparin intravenously,
and 15 minute after punctures of femoral artery and veins during catheter opera-
tion.

Results: (1) The non-endothelial binding TFPI level was not different among the
three groups (P=0.22, ANOVA) (control group: 94+32 ng/dl, VKA group: 69+28
ng/dl, and FXa-inh group: 93+20 ng/dl, respectively). However, the endothelial
binding TFPI level was significantly higher in the FXa-inh group than in the control
group (P=0.02, 280+55 ng/dl vs. 199+43 ng/dl) and in the VKA group (P=0.01,
280155 ng/dl vs. 187+58 ng/dl).

(2) The basal levels of protein C, protein S and factor VIl were lower in the VKA
group than in other two groups.

(3) The prothrombin fragment 1+2 (F1+2) level, a marker of thrombin generation,
before the punctures was higher in the control group (228+92 pmol/L) compared
with other two groups (P <0.01, vs. VKA group: 47+34 pmol/L) (P<0.01, vs. FXa-
inh group: 113+41 pmol/L).In addition, F1+2 after the punctures was lower in the
VKA group (67+34 pmol/L) compared with other two groups (P <0.01, vs. control
group: 246+82 pmol/L) (P=0.03, vs. FXa-inh group: 171£75 pmol/L).
Conclusion(s): Endothelial TFPI was augmented by FXa inhibitor treatment,
which could account for the anticoagulation effect in the period of the trough drug
concentration. As compared to FXa-inh, VKA inhibited thrombin generation in re-
sponse to vascular injury, which could explain about the lower risk of hemorrhagic
complications in patients treated with FXa-inh.
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The prevalence and risk factors for atrial fibrillation in
beta-thalassemia major: a cross-sectional study in a UK specialist
cardio-haematology clinic

R.M. Bell’, S. Mohamed?, E.A. Ako', R. Chatterjee?, R. Bajoria’, J. Porter?,
J.M. Walker'. "University College Hospital, Hatter Cardiovascular Institute,
London, United Kingdom; 2 University College Hospital, Red Cell Haematology
Group, London, United Kingdom

Background: Management of the severe monogenetic anaemia, Beta-
thalassemia major (TM), has undergone transformative change over the last two
decades. Improved prognosis has unveiled new management challenges includ-
ing identification and management of atrial fibrillation (AF). Historically AF was as-
sociated with acute decompensation secondary to iron overload, but we present
evidence of a rising tide of AF prevalence in TM survivors.

Purpose: To determine the prevalence of and risk factors for AF within a stable
cohort of UK TM patients undergoing routine cardiovascular surveillance in our
specialist clinic.

Methods: We undertook a cross-sectional analysis of TM patients under review
in our specialist-lead, cardio-haematology clinic over a 12-month period. Electro-
cardiographic evidence of atrial fibrillation were determined, and cardiac magnetic
resonance T2* and clinical history tabulated.

Results: Out of 80 TM patients (39 male), aged 20-57 years of age (mean 38.3,
median 38); 7 patients had current AF, and a further 20 had paroxysmal AF, pro-
viding an overall prevalence of 33.8% within this cohort. By age group, the preva-
lence was: 0—-34 years: 24.1%; 35-44: 31.0% and 45-54:52.3%, representing a
400-fold greater prevalence than that seen in aged-matched cohorts of the gen-
eral UK population.

In common with the general population, the presence of diabetes was found to
represent a significant risk factor in the development of AF, with an odds ratio
(OR) of 3.85 (95% Cl 1.44 to 10.29, p=0.007). However, the strongest risk factor
for the development of AF was a history of heart failure: OR 18.20 (2.10-157.48,
p=0.008), followed by the presence of conduction disease, OR 5.83 (1.37-24.83,
p=0.017). There was no correlation between AF and current T2* (a measure of
cardiac iron load), but a history of previous moderate to severe cardiac iron over-
load (T2*<15msec) was also associated with increased risk: OR 3.45 (1.44-9.54,
p=0.017).

Left atrial enlargement was not a risk factor in TM and significant mitral valve
disease was absent in this group. Similarly diastolic dysfunction, pulmonary hy-
pertension, thyroid disease or history of hepatitis C infection was not predictive.
Conclusion: In TM the prevalence of AF is extremely high; the presence of di-
abetes, history of heart failure, conduction disease and previous iron overload
are each strongly associated with the risk of developing AF. Given the increased
thromboembolic risk in this group of patients, scrupulous attention needs to be
paid towards the identification of AF and initiation of thrombo-prophylaxis against
stroke.

Acknowledgement/Funding: Supported by the NIHR Biomedical Research
Centre at University College London Hospitals NHS Foundation Trust and Uni-
versity College London.
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Electrocardiographic differences between symptomatic and
asymptomatic paroxysmal atrial fibrillation

P. Papakonstantinou, E. Arkolaki, S. Chrysostomakis, E. Kanoupakis,
E. Simantirakis, P. Vardas. University Hospital of Heraklion, Cardiology
Departmnet, Heraklion, Greece

Purpose: The reason why some episodes of atrial fibrillation are symptomatic

while others are asymptomatic remains unclear. The purpose of this study is to
evaluate the electrocardiographic (ECG) differences between these episodes of
paroxysmal atrial fibrillation (PAF).

Methods: Thirty consecutive patients (mean age 67+9 years; 14 men) who re-
ceived an implantable loop recorder-ILR (Reveal XT 9529; Medtronic, Minneapo-
lis, Minnesota, USA) after the first symptomatic episode of paroxysmal or persis-
tent atrial fibrillation (AF) were enrolled. All the patients were instructed to activate
the device after the onset of symptoms indicative of the arrhythmia. We analyzed
episodes of PAF that initially were asymptomatic but became symptomatic later
on. In all these episodes we calculated the heart rate (HR) and the heart rate vari-
ability (HRV) the first 2 minutes of the episode and 2 minutes before the activation
of the device by the patient. HRV was defined as the standard deviation (SD) of
RR intervals. Coefficient of variation (CV) defined as SD/mean RR X 100.
Results: In our analysis, we included 73 episodes of PAF from 17 patients (10
male). The major symptom was palpitation. The average time between the onset
of AF and the activation of the device was 244 min (range 30-645 min). The mean
duration of the episodes was 13+9h. The average HR at the onset of AF was
104+28bpm while during the symptomatic period was 145+30bpm (p<0,001).
The mean HRV was 170+68msec and 84+32msec (p<0,001), while the mean
CV was 24,5+3,9% and 18+4,5% (p<0,001) respectively.

Conclusions: In this study we found that in episodes of PAF recorded by an
ILR with an asymptomatic period preceding the symptomatic, onset of symptoms
was characterized by higher HR and lower HRV. If this finding constitutes a conse-
quence of autonomic imbalance due to the arrhythmia remains to be investigated.

P5330 | BEDSIDE
Relationship between inflammatory markers and coagulation cascade
in patients with atrial fibrillation

S. Grigoryan', L.G. Hazarapetyan?, K.G. Adamyan?. " Institute of Cardiology,
Yerevan, Armenia; ? Yerevan State Medical University after M. Heratsi, Yerevan,
Armenia

Background: Atrial fibrillation (AF) is associated with a prothrombotic or hyper-
coagulable state, which may be contributed to an increased risk for stroke and
systemic embolism. There is a plausible evidence linking inflammation to the ini-
tiation and perpetuation of AF and AF-related thrombosis. Various inflammation
markers such as interleukin-6 (IL-6) and C-reactive protein (CRP) have been as-
sociated with AF. Several prothrombotic factors have been found to be elevated
in AF, indicating abnormal thrombogenesis. Abnormalities of haemostasis, fibri-
nolysis, endothelium and platelets have all been described increasing the risk of
stroke and thromboembolism. The aim of this study is to investigate a relationship
between inflammation and the prothrombotic state in the setting of AF, including
the impact of this relationship on clinical presentation and outcome of AF patients.
Methods: 141 patients with non-valvular AF (mean age 64.6+9.7) where enrolled
in this study. After the enrollment the echocardiography examination and 24-hour
ambulatory Holter monitoring ECG were registered in each patient. We measured
plasma indexes of inflammation (CRP, IL-6) and the prothrombotic state, including
markers of the coagulation cascade such as tissue factor (TF) and fibrinogen (F)
in all observed patients with AF and 21 healthy control subjects. Sample calcu-
lated for 80% power, assuming a standard deviation difference of 1/3; significant
pifitis <0.05. All data were analyzed by SPSS 13.

Results: The obtained results shown that compared with controls, AF pa-
tients had higher levels of IL-6 (p=0.043), CRP (p=0.002), TF (p=0.026), and
F (p=0.025). Plasma CRP levels were higher among AF patients at “high” risk
of stroke (p=0.003). Moreover the levels of CRP and IL-6 are markedly elevated
in patients with dilated left atrium, poorly functioning left atrial appendage and
longer duration of AF.

Conclusions: Increased plasma of IL-6 and CRP are related to indexes of the
coagulation cascade and may be contribute structural remodeling of left atrium in
patients with AF.
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Comparison among CHADS2, CHA2DS2-VASc and R2CHADS2 score
in Japanese patients with paroxysmal non-valvular atrial fibrillation
without receiving anticoagulant therapy

R. Yoshizawa', T. Komatsu?, Y. Satoh?, M. Ozawa?, F. Kunugita?, Y. Morino',
M. Nakamura?. "Iwate Medical University, Cardiology, Morioka, Japan; lwate
Medical University, Cardioangiology, Nephrology and Endocrinology, Morioka,
Japan

Aim: It remains unclear which of CHADS2, CHA2DS2-VASc or R2CHADS2 score
is most available for the risk stratification of ischemic stroke/systemic thromboem-
bolism (IS/SE) in Japanese patients with paroxysmal non-valvular atrial fibrilla-
tion (PNVAF). We retrospectively investigated incidence of IS/SE on the basis
of CHADS2, CHA2DS2-VASc, and R2CHADS2 scores in 332 paroxysmal non-
valvular atrial fibrillation (PNVAF) patients (224 men, mean age 65+13 years) who
was not administered anticoagulation therapy but who administered antiarrhyth-
mic drug therapy to maintain sinus rhythm between August 1995 to July 2008
before the Japanese Circulation Society guideline was issued (mean follow-up
periods 53+35months).

Results: (1)Annual rates of IS/SE underlying antiarrhythmic drugs therapy were
as follow (Table). All higher CHADS2, CHA2DS2-VASc and R2CHADS2 scores
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were associated with greater annual rates of IS/SE (P<0.001). (2)In a multi-
variate logistic regression analysis adjusted for the potentially confounding vari-
ables, CHADS2 scores (odds ratio[OR]:4.74,95% confidence interval[Cl]:2.80—
8.00, p<0.001), CHA2DS2-VASCc scores (OR: 4.15,95% Cl: 2.57-6.71, p<0.001),
and R2CHADS?2 scores (OR: 1.94,95% Cl: 1.48-2.53, p<0.001) were significant
independent predictors for IS/SE, respectively. (3)Area under receiver-operator
characteristic curve for predicting IS/SE were 0.89 in CHA2DS2-VASc scores,
0.87 in CHADS2 scores and 0.85 in R2CHADS2 scores (all, P<0.001), respec-
tively, whereas there were not a significant difference among three scores.
Conclusion: In Japanese patients with PNVAF, all CHADS2, CHA2DS2-VASc
and R2CHADS?2 scores are useful schemes for the risk stratification of ischemic
stroke or systemic embolism.

P5332 | BENCH
The prevalence of left atrial enlargement in unselected atrial fibrillation
patients

A. Szymanska', M. Dluzniewski', A.E. Platek?, FM. Szymanski?,

J. Syska-Suminska', A. Klos-Szadryn', M. Glinka', M. Strojek’, A. Kuciej',
M. Tomaszewska-Kiecana'. ' Department of Cardiology, Hypertension and
Internal Diseases, The Medical University of Warsaw, Warsaw, Poland; ?1st
Department of Cardiology, The Medical University of Warsaw, Warsaw, Poland

Introduction: Echocardiographic parameters such as left atrium (LA) enlarge-
ment are useful in assessment and clinical decision making in atrial fibrillation
(AF) patients.

Purpose: The aim of this study was to evaluate the prevalence of the LA enlarge-
ment in a cohort of unselected non-valvular AF patients.

Methods: Data on 582 hospitalizations with primary diagnosis of AF, either parox-
ysmal, persistent or permanent were analyzed. All patients underwent a stan-
dard transthoracic echocardiography (TTE) with the asssessement of LA in ac-
cordance with the current guidelines. All patients also had their thromboembolic
risk assessed in both CHADS2 and CHA2DS2-VASc scores.
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Results: Out of the initial cohort, 494 patients were chosen. In the enrolled pa-
tients (48.5% male; mean age 73.4+11.5 years) AF was classified as paroxysmal
in 233 (47.3%), as persistent in 109 (22.1%), and as permanent in 151 (30.6%)
patients. LA was enlarged in 426 (86.2%) patients. Enlargement was classified as
mild in 99 (20.0%) patients, as moderate in 130 (26.3%) patients, and as severe in
196 (39.7%) patients. Paroxysmal AF was more often present (76.5% vs. 42.6%;
p<0.0001) in the group with normal LA size, while persistent and permanent AF
was more often in patients with LA enlargement then in those with normal LA size
(28.8% vs. 11.8%; p=0.04 and 33.6% vs. 11.8%; p=0.0005, respectively). Patients
with enlarged LA had higher mean CHADS2 (2.0+1.5 vs. 2.6+1.3; p=0.0005) and
CHA2DS2-VASCc (3.8+2.0 vs. 4.4+1.8; p=0.02) score. The both mean scores rose
along with rising LA diameter. (Figure 1.) Conclusions: LA enlargement is highly
prevalent in AF patients. Echocardiographically assessed LA size may be an ad-
ditional parameter useful in thromboembolic risk stratification of AF patients.

CORONARY ARTERY DISEASE AND COMORBIDITIES |

P5333 | BEDSIDE

Relationship between abdominal aortic and coronary artery
calcification as detected by computed tomography in chronic kidney
disease patients

S. Suzuki, H. Ishii, Y. Shibata, Y. Tatami, S. Harata, Y. Takayama, N. Osugi,
Y. Shimbo, T. Ota, T. Murohara. Nagoya University Graduate School of Medicine,
Department of Cardiology, Nagoya, Japan

Purpose: Coronary artery calcification (CAC) is highly sensitive for the detection
of coronary artery disease (CAD) as well as predictive of future cardiovascular
(CV) events in various population. Abdominal aortic calcification (AAC) is com-
mon in the chronic kidney disease (CKD) and its presence is also associated with
increased risk of CV events. However, few studies have examined the association
of CAC and AAC in CKD patients. The purpose of this study was to investigate
relationships between CAC and AAC in these patients.

Methods: We evaluated 138 asymptomatic CKD patients (90, 38 and 10 patients
in stages G3, G4 and G5, respectively). A non-contrast computed tomography
scan was used to determine the abdominal aortic calcification index (ACI) and
CAC score were measured using Agatston scoring system. Both CAC score and
ACI were quantified and these relationships were investigated.

Results: Among the subjects, abdominal aortic calcification was present in 121
patients (88.0%) as defined by ACI >0 and median ACI was 12.9%. severe CAC
score (=400 AU) was present in 35 patients (25.4%). ACI showed a significant
positive correlation with CAC score in CKD patients. (r=0.549, p<0.001) After
adjusting for age, diabetes, systolic blood pressure, eGFR, and intact-PTH, ACI
was independently associated with severe CAC score (OR1.09, p<0.001). ROC
curve analysis showed that the ACI optimal cut-off value predicting severe CAC
score was 15.5% (AUC 0.833, p<0.001).

Conclusion: High abdominal aortic calcification is strongly associated with se-
vere coronary artery calcification in CKD patients. The value of ACI 15.5% allows
us to predict the presence of severe coronary artery calcification in these patients.

P5334 | BEDSIDE
Obesity paradox in patients with coronary artery disease treated with
percutaneous coronary intervention

Y.J. Youn, J.W. Lee, S.G. Ahn, M.S. Ahn, J.Y. Kim, B.S. Yoo, S.H. Lee, J. Yoon.
Wonju College of Medicine, Yonsei University, Division of Cardiology, Department
of Internal Medicin, Wonju, Korea, Republic of

Background: Obesity is known as a risk factor for coronary artery disease (CAD).
However, the relation between obesity and clinical outcomes in patients treated
with percutaneous coronary intervention (PCI) remains controversial.

Methods: We analyzed 4,673 CAD patients who underwent PCI from single cen-
ter registry between 2007 and 2012. Patients were divided into four different body
mass index (BMI) categories based on the suggestion by the World Health Orga-
nization for the Asian population: underweight group (BMI <18.5 kg/m?, n=100);
normal weight group (18.5 < BMI <23.0 kg/m?, n=1,221); overweight group (23.0
< BMI <27.5 kg/m?, n=2,348); and obese group (BMI >27.5 kg/m?, n=1004).
Results: Higher BMI group was older and had higher incidence of hypertension,
diabetes and dyslipidemia. But, lower BMI group was younger and had higher in-
cidence of cerebral vascular attack, chronic kidney disease, dialysis, chronic lung
disease, and smoking. Higher BMI group had more stable angina, but less acute
myocardial infarction. Higher BMI group showed poor lipid and glycemic labora-
tory profiles. But, Lower BMI group showed higher high sensitive C-reactive pro-
tein level. Higher BMI group had high-risk coronary anatomy and treated with
larger diameter of stent(s). Medications at discharge were similar among the
groups. In-hospital mortality (4.0%, 2.9%, 2.0%, and 4.9%, p<0.001) and 1-year
mortality (13.0%, 7.7%, 4.8%, and 7.0%, p<0.001) was higher in the underweight
and obese group.

Conclusion: This study shows that the relation between obesity and mortality
is U-shape. This result provides the concept of obesity paradox in CAD patients
treated with PCI.
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Predictors of chronic total occlusion in a non-culprit artery in patients
undergoing coronary angiography for acute coronary syndrome: mean
platelet volume and serum uric acid

A. Kurtul', M. Yarlioglues', S.N. Murat’, I.E. Celik', M.B. Demircelik?,

A.H. Ocek', M. Duran', G. Ergun', M. Cetin®, E. Ornek®. " Ankara Education
and Research Hospital, Cardiology, Ankara, Turkey; ? Turgut Ozal University,
Ankara, Turkey; 3 Ankara Numune Hospital, Ankara, Turkey

Background: In patients with acute coronary syndrome (ACS), the presence of
a chronic total occlusion (CTO) in a non-infarct related artery (non-IRA) is an in-
dependent predictor of early and late mortality. Both mean platelet volume (MPV)
and serum uric acid (SUA) are associated with adverse cardiovascular events in
patients with ACS.

Purpose: We aimed to investigate the relationship between presence of non-IRA-
CTO with MPV and SUA levels in ACS.

Methods: A total of 1024 patients who underwent urgent coronary angiography
(CA) for ACS were included in this study. Blood samples were drawn on admission
before CA. Patients were categorized into two groups: non-IRA-CTO (-) group
and non-IRA-CTO (+) group.

Results: 230 patients (22.5%) had a non-IRA-CTO. MPV and SUA levels on ad-
mission were significantly higher in non-IRA-CTO (+) group when compared with
non-IRA-CTO (-) group (9.26£0.98 vs. 8.35£0.69, P<0.001 and 7.08+1.73 vs.
5.26+1.29, P<0.001, respectively). At multivariate analysis, MPV [odds ratio (OR)
4.705, 95% confidence interval (Cl) 2.842-7.790; P <0.001] and SUA (OR 2.535,
95% Cl 1.891-3.398; P <0.001) levels were still independent predictors of non-
IRA-CTO as well as age, hemoglobin, LVEF, and NSTE-ACS.

Conclusion: MPV and SUA levels were significant and independent predictors
for presence of non-IRA-CTO in patients with ACS.

P5336 | BEDSIDE

The impact of subclinical hypothyroidism or thyroid autoimmunity on
coronary vasospasm in patients without associated cardiovascular
risk factors

H.S. Kim, K.I. Cho, J.H. Heo, T.J. Cha. Kosin University School of Medicine,
Busan, Korea, Republic of

Background and objectives: Subclinical hypothyroidism is associated with
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endothelial dysfunction and impaired coronary flow reserve. However, the effect
of subclinical hypothyroidism or thyroid autoimmunity on variant angina has yet to
be determined.

Materials and methods: Among 385 consecutive patients without associated
cardiovascular risk factors, who underwent coronary angiography with the er-
gonovine provocation test (EPT), 165 had a positive EPT {EPT(+)} and 220 had a
negative EPT {EPT(-)}. The relationship between coronary artery spasm and the
presence of subclinical thyroid dysfunction as well as serum thyroid peroxidase
autoantibody (TPO Ab) was evaluated.

Results: The proportion of patients with subclinical hypothyroidism among those
who were EPT(+) was significantly higher than that in those who were EPT(-)
(18% vs. 11%, p=0.001). However, there was no significant difference in the pro-
portion of patients with subclinical hyperthyroidism between the groups. More-
over, EPT(+) patients showed more positive TPO Ab (33% vs. 14%, p<0.0001)
than those with EPT(-). There was a positive correlation between EPT(+) and
TPO positivity (r=0.226, p<0.001), subclinical hypothyroidism (r=0.112, p=0.033),
and body mass index (r=0.123, p=0.018). Binary logistic regression analysis re-
vealed that the significant predictors of EPT(+) were body mass index {adjusted
odds ratio (OR)=1.042, 95% confidence interval (Cl)=1.005-1.080}, presence
of subclinical hypothyroidism (OR=3.047, 95% CI: 1.083-8.572), TPO Ab titer
(OR=1.028, 95% CI: 1.015-1.041) and the presence of TPO Ab (OR=4.904, 95%
Cl: 1.544-15.567).

Conclusion: Subclinical hypothyroidism and the presence of TPO Ab are sig-
nificantly associated with coronary vasospasm in patients without cardiovascular
risk factors.

P5337 | BEDSIDE
Impact of coronary artery disease on outcomes after transcatheter
aortic valve implantation

E. Munoz-Garcia', M. Munoz-Garcia?, A.J. Munoz Garcia®, A.J. Dominguez-
Franco®, M.F. Jimenez-Navarro®, J.J. Gomez-Doblas®, J.H. Alonso-Briales?,
J.M. Hernandez-Garcia®, E. De Teresa-Galvan®.  Department of Cardiology,
Malaga, Spain; ?Department of Pediatrics, Jaén, Spain; ®University Hospital
Virgen de la Victoria, Department of Cardiology, Malaga, Spain

Background: Cornary artery disease (CAD) negatively prognosis of patients
undergoing surgical aortic valve replacement and revascularization is generally
recommended at the time of surgery. Implications of CAD in the setting of tran-
scatheter aortic valve implantation (TAVI) are not known. The aim of this study
was to determine the prevalence and impact having coronary artery disease in
patients undergoing percutaneous valve implantation.

Methods: Between April 2008 and December, 2013 372 patients with severe
symptomatic aortic stenosis were treated with high surgical risk, percutaneous
aortic CoreValve prosthesis. All patients underwent coronary angiography prior.
Results: A total of 150 p (40.3%) had coronary disease. In 95 patients were
performed PCI, 23 p CABG and 23 and 8 p both techniques. Revascularization
was complete in 64.6%. Patients with CAD were characterized by increased ven-
tricular dysfunction than patients without CAD (24.8% vs. 12.6%, p=0.002) and
predominantly male (55% vs. 31.8%, p<0.001). The occurrence of periprocedural
myocardial infarction was 1.1%. After a mean follow-up of 26+17 months, there
was a slightly higher mortality in patients with CAD (22.7% vs. 15.3%, p=0.072)
and lower mortality for patients with complete revascularization versus partial, 15
9% vs.31.1%, [OR=0.417 (95% Cl 0.176 to 0.992), p=0.044].

Conclusions: The prevalence of coronary artery disease in patients undergoing
TAVI is high. The type of revascularization seems to influence on survival in the
follow-up.

P5338 | BEDSIDE
Acute coronary syndrome in patients with pre-existing severe aortic
stenosis

J. Reis Pires Martins, C. Arantes, G. Abreu, C. Rodrigues, A. Gaspar, P. Azevedo,
A. Salgado, M. Pereira, A. Rebelo, J. Marques. Hospital de Braga, Braga,
Portugal

Purpose: Severe aortic stenosis (SAE), specially when symptomatic, is associ-
ated with a poor outcome. The coexistence of significant coronary artery disease
is common, however, little is known about sAE clinical significance in patients (P)
with acute coronary syndromes (ACS). We sought to determine the prevalence
and prognostic value of sAE in P with ACS.

Methods: Retrospective, unicentric study including 2389 P admitted with ACS
over 5 years and during a minimal 6 months (6m) follow-up. SAE was defined
by the presence of >1 echocardiographic criteria: mean transaortic gradient >40
mmHg; valve area <1cm?; or aortic valve area index (AVAi) <0,6 cm?/m?.
Results: Of the 2389 P with ACS 2% had sAE, the majority (75%) presenting with
a non ST elevation ACS. These P were older (7848 vs 64+13 y; p<0,001), more
often had hypertension (83% vs 64%; p=0,006), non-coronary atherosclerotic dis-
ease (19% vs 4%; p<0,001) and atrial fibrillation (25% vs 5%; p<0,001). At ad-
mission, they had lower mean levels of hemoglobin (12,2+1,8 vs 13,9+1,9 g/dL;
p<0,001) and glomerular filtration rate (GFR) (55,9 vs 87,3 mL/min; p<0,001);
higher levels of troponin (35,2+95,7 vs 19,6+51,2 ng/mL; p=0,027) and type B
natriuretic peptide (9469+12715 vs 2792+574 pg/mL; p<0,001). At echocardio-
graphic evaluation, they had more often moderate/severe left ventricular hyper-

trophy (46% vs 9,6%; p<0,001), left ventricular systolic dysfunction (LVSD) (83%
vs 53%; p<0,001) and higher levels of pulmonary artery systolic pressure (44+15
vs 34+10 mmHg; p<0,001). P with sAE had more often left main stem disease
(32% vs 11%; p<0,001). Coronary artery bypass surgery were more likely done
in these P (31% vs 10,8%; p<0,001). During hospitalization, they had more often
heart failure (75% vs 29%; p<0,001), high grade AV block (13% vs 5%; p=0,03)
and “de novo” atrial fibrillation (19% vs 8%; p=0,01). In-hospital (23% vs 3,4%;
p<0,001) and 6m (35,4% vs 7,5%; p<0,001) mortality were higher in P with sAE.
After multivariate analysis, SAE persisted as independent predictor of in-hospital
(OR 4,7; Cl 95%; p<0,001) and 6m (HR 2,1; Cl 95%, p=0,001) mortality. P with
sAE had higher 6m mortality when presenting with GFR<60 mL/min (48% vs
13%; p=0,024), severe LVSD (63% vs 27%; p=0,04), lower mean AVAi (0,2+0,1
vs 0,4+0,2; p=0,03) and higher euroSCORE (11,6+9,6; 7,1+5,2; p=0,04). P who
did not undergone aortic valve replacement also had higher 6 m mortality (48% vs
15%; p=0,03). Only AVAIi and aortic valve replacement persisted as independent
predictors of 6m mortality in SAE.

Conclusion: The coexistence of SAE and ACS is rare, but is associated with a
poor in-hospital and medium term outcome.

P5339 | BEDSIDE
Lipid profile and paraoxonase 1 enzyme activity in patients with type 2
diabetes mellitus and different genotypes of paraoxonase 1 gene

E. Bazhenova', V. Stepanova', M. Badmaeva', O. Belyaeva', O. Berkovich?,
S. Pchelina®, E. Baranova'. 'First Paviov State Medical University of St.
Petersburg, Therapy, Saint-Petersburg, Russian Federation; 2 Federal Almazov
Medical Research Centre, Cardiology, Saint-Petersburg, Russian Federation;
3First Paviov State Medical University of St. Petersburg, Molecular Genetic,
Saint-Petersburg, Russian Federation

Aim of study: We assumed lipid profile and paraoxonase 1 (PON 1) activity in
patients with type 2 diabetes mellitus and different genotypes of paraoxonase 1
gene.

Material and methods: PON 1 enzyme activity, lipid profile and PON 1 192 gene
polymorphism were determined in 118 patients (27 males and 91 females) with
type 2 diabetes mellitus (DM) (age - 48.7 +10.7 years old). 110 patients (93.2%)
were overweight and obesity. 112 patients (94.9%) had arterial hypertension. 20
patients (17.2%) were smokers. Family history of cardiovascular disease was in
63 patients (53.4%) and family history of DM was in 43 patients (36.8%). 77 pa-
tients (67.5%) had hypercholesterolemia, 73 patients (61.9%) had ischemic heart
disease and 16 patients (13.6%) had myocardial infarction (MI). PON 1 enzyme
activity was evaluated by kinetic method, parameters of lipid profile - by enzyme
method. PON 1 192 gene polymorphism were determined by PCR.

Results: We identified PON 1 genotype Q192Q in 76 patients (64.4%), PON 1
genotype Q192R - in 39 patients (33.1%). PON 1 genotype R192R was revealed
only in 3 patients (2.5%). PON 1 enzyme activity was higher in patients with PON
1 Q192Q genotype versus patients with PON 1 Q192R and PON 1 R192R geno-
types (9.8+5.7 FA/ml-min and 7.3+4.9 FA/ml-min, p<0.05). Lipid profile in patients
with type 2 DM and different PON1 192 genotypes didn'’t differ. We revealed cor-
relations between level of high density lipoproteins and PON 1 enzyme activity
(r=0.2, p=0.04). Lipid profile in patient with and without MI didn’t differ.
Conclusion: Paraoxonase 1 enzyme activity was significantly higher in patients
with type 2 diabetes mellitus and paraoxonase 1 Q192Q genotype. Lipid profile
in patients with type 2 diabetes mellitus and different PON1 192 genotypes didn’t
differ.

P5340 | BEDSIDE
Prognostic value of elevated high-sensitivity cardiac troponin T levels
in patients with stable coronary artery disease

M. Biener, E. Giannitsis, J. Lamerz, M. Mueller-Hennessen, M. Vafaie,
H.A. Katus. University Hospital of Heidelberg, Department of Cardiology,
Heidelberg, Germany

Background: Coronary artery disease (CAD) remains one of the leading causes
of morbidity and mortality worldwide despite advanced primary and secondary
prevention.

Purpose: To investigate the prognostic implications of elevated high-sensitivity
cardiac troponin T (hs-cTnT) values in presumably stable ambulatory CAD pa-
tients treated for secondary and non-secondary prevention.

Methods: We conducted a retrospective, single-center pilot observational study
in a low-risk population. All patients received routine measurement of hs-cTnT at
index visit and follow-up visits. Endpoints were all-cause mortality and a compos-
ite of all-cause mortality, acute myocardial infarction, stroke and rehospitalization
for acute coronary syndrome and heart failure.

Results: 965 consecutive patients presenting to our outpatient clinic between
June 2009 and June 2010 were screened for eligibility. 693 patients with a stable
clinical course at index visit, at least one hs-cTnT value and at least one follow-
up visit qualified for analysis. Follow-up was 796 days. 547 patients (78.9%) had
hs-cTnT values below and 146 patients (21.1%) had values above 14 ng/L. We
observed 13 deaths (all-cause mortality) including 4 patients with a cardiovascu-
lar death. Age, NT-proBNP levels and impaired renal function were independently
associated with an elevated hs-cTnT in a mulitvariate analysis. Hs-cTnT values
>14 ng/L were strongly associated with all-cause mortality (HR 12.9, 95% ClI:
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3.5-46.9, p=0.0001, Figure 1), the composite clinical endpoint (HR 2.35, 95%
Cl: 1.48-3.72, p=0.0003) and rehospitalsation for heartfailure (HR 3.36, 95% Cl:
1.73-6.53, p=0.0004). Compared to the multivariable Framingham score hs-cTnT
revealed a significantly better performance (AUC hs-cTnT: 0.882 vs AUC Fram-
ingham score 0.639, p=0.0005).

Conclusions: Hs-cTnT levels exceeding the 99th percentile of a reference pop-
ulation (i.e. 14 ng/L) provide excellent prognostic information regarding all-cause
mortality and a combined clinical endpoint in presumably stable ambulatory CAD
outpatients presenting to a cardiology clinic for routine evaluation.
Acknowledgement/Funding: AstraZeneca, Wedel, Germany

P5341 | BENCH
Circulating miRNAs as potential biomarkers of coronary artery
calcification and their roles of predicting coronary artery disease

W. Liu', L.S.K. Lin?, L.Y.X. Li?, J.Y.J. Zhou'. 'Beijing Anzhen Hospital,
Caridiology, Beijing, China, People’s Republic of; ?China Astronaut Research
and Training Center, State Key Laboratory of Space Medicine Fundamentals and
Application, Bei Jing, China, People’s Republic of

Objectives: The purpose of this study was to find the changed circulating mi-
croRNAs (miRNAs) co-related with coronary artery calcification (CAC), and iden-
tify the miRNAs that can be used as a potential biomarkers for predicting the risk
of coronary artery disease.

Background: The signatures of circulating miRNAs for CAC remain to be dis-
closed.

Methods: Patients with moderated risk for CAD were characterized with coro-
nary artery calcium score (CACS) from cardiac computed tomography (CT). We
analyzed plasma miRNA levels of clinical matched 11 CAC (CACS >100) and 6
non-CAC (CACS = 0) subjects by microarray profile. The levels of miRNAs that
existed significant difference between CAC and non-CAC group were further as-
sessed by quantitative real-time polymerase chain reaction in an independent
clinical matched cohort (non-CAC subjects, 40; CAC patients, 30). The specificity
and correlation of these miRNAs with CAC were analyzed by ROC curve and co-
relation analysis, respectively. The selected miRNAs were validated in a larger
cohort (200 patients) with moderated possibility of CAD.

Results: Microarray analysis identified 34 differentially expressed miRNAs be-
tween CAC and non CAC groups. Among them, the levels of 8 miRNAs were
significantly increased in CAC plasma in an independent clinical matched co-
hort. However, only 4 miRNAs (miR-2861, 134, 1229 and 3135b) were correlated
with the degree of CAC. Validation test showed that miR-134, miR 1229-5p, miR
3135b were significantly changed in patients with CAD.
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Conclusions: In this experiment, we identified four significantly up-regulated cir-
culating miRNAs (miR-2861, 134, miR-3135b and 1229) co-related with CAC,
miRNA 134, miR 3135b and 1229 could predict CAD.
Acknowledgement/Funding: This work was supported by National Natural Sci-
ence Foundation of China Project (31325012, 31170811, 31271225, 31300698
and 81470429)
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Lack of association between HbA1c and cardiovascular outcome in
Japanese type 2 diabetic patients with coronary artery disease

S. Ueda', T. Morimoto?, K. Node® on behalf of CHD cohort collaborative
group. "University of the Ryukyus, Department of clinical pharmacology &
therapeutics, Okinawa, Japan; ?Hyogo College of Medicine, Department of
Clinical Epidemiology, Nishinomiya, Japan; °Saga University, Cardiology, Saga,
Japan

Background: Much effort has been made for the Identification of appropriate

target levels of blood glucose for anti-diabetic treatments that provide the best
outcome with high-risk patients with type 2 diabetes but they remain unclear.
Although randomised controlled trials are the best ways to address such clinical
questions, observational studies have some advantages over RCTs because of
feasibility and generalizability of results. We thus conducted a historical cohort
study that registered type 2 diabetic patients with established coronary artery
diseases (CAD) and examined association of HbA1c with cardiovascular outcome
and mortality.

Methods: We consecutively registered 4248 type 2 diabetic patients with CAD
based on results from coronary angiography and history of PCl, CABG and acute
coronary syndrome since 2005 and followed up through 2014. Primary outcome
was all-cause death, nonfatal myocardial infarction and nonfatal stoke. Patients
were categorized as having very tight if their averaged HbA1c below 6%, tight if 6
to 7%, usual if 7-8% and uncontrolled if above 8% during the follow up.

Results: During 15717 patients-years of follow-up, 630 primary outcomes oc-
curred. There was no association between baseline Hb Alc (below or above
7%) and primary outcome. Risk for primary outcome (HR1.52. p=0.0014) and
all-cause death (HR 1.51, p=0.0077) in very tight glycemic control group was sig-
nificantly higher than that in tight control group. Risk for primary outcome in either
usual control group or uncontrolled group was not higher than that in tight control
group.

Conclusion: Tight glycaemic control among type 2 patients with CAD was not
associated with improved cardiovascular outcomes compared with usual control.
Conclusion: Tight glycaemic control among type 2 diabetic patients with CAD
was not associated with improved cardiovascular outcomes compared with pa-
tients having usually controlled or even uncontrolled HbA1c
Acknowledgement/Funding: Grant-in -aid from Ministry of health, labour and
welfare
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Myocardial revascularization using exclusive skeletonized internal
thoracic artery grafting in diabetic multivessel-disease patients

H. Aznag, R.T. Tarhbalouti, N.T. Tazi. Centre cardiologique du sud,
Cardiovascular surgery, Agadir, Morocco

Objectives: The left internal thoracic artery (ITA) is acknowledged as the best
coronary conduit for coronary artery bypass grafting surgery (CABG).

In diabetic multivessel-disease patients, CABG can be performed by using exclu-
sively both ITAs with multiple sequential side-to-side coronary anastomoses. The
purpose of this study is to evaluate the clinical status of the patients by stress test
and the patency of ITA, and the quality of ITA grafts, and coronary anastomoses
by angiographic control.

Methods: Between May 2008 and February 2014, 112 diabetic and multiple ves-
sel disease patients underwent CABG by exclusive ITAs. The technique consisted
of connecting the right ITA divided at its origin and connected to the left ITA left in
situ, in a Y fashion; the left ITA is used to revascularize anterior coronary arteries,
and the right ITA, coronary arteries of lateral and posterior aspect of the heart. A
total of 409 anastomoses were performed (3.6 anastomoses per patients; range,
310 5).

Results: There was 1 death on the seventh post operative day by right ventricular
failure. There was no postoperative myocardial infarction or stroke. There was no
mediastinitis or wound infection or sternal healing problem. Ninety three patients
(83%) had stress test control with no major abnormalities. except 3 patients in
whom the test was interrupted because of arrhythmia for two patients and high
blood pressure for the other one. Angiographic control was performed in 53 pa-
tients (total of 204 anastomoses: 3.8 anastomoses per patients; range, 3 to 5); all
Y anastomoses were patent and the 204 ITA-coronary anastomoses were patent;
moderate stenosis was found in 2 side to side anastomoses between the right ITA
and marginal arteries, and competitive flow related to moderately stenosed right
coronary artery was found in 4 patients, without clinical consequences.
Conclusions: In diabetic multiple vessel disease patients this method of my-
ocardial revascularisation can be performed safely, with good early postoperative
results. In terms of angiographic control the patency of all the anastomoses is
excellent.

P5344 | BENCH
Increased circulating betatrophin concentrations in patients with
coronary heart disease

Y. Qin, Y. Wang. Capital Medical University, BEIJING AN ZHEN HOSPITAL,
Beijing, China, People’s Republic of

Objective: Betatrophin has recently been described as a key hormone to stim-
ulate beta-cell mass expansion in response to insulin resistance and obesity in
mice. It is reported that betatrophin can regulate the plasma levels of triglyc-
eride. Triglyceride elevations are a highly significant independent risk factor for
coronary heart disease (CHD). However, the circulating levels of betatrophin in
patients with CHD are not known. This study measured serum betatrophin levels
in patients with CHD and explored the correlations between its serum levels and
various parameters in CHD.

Methods and results: We analyzed the concentrations of betatrophin by ELISA
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in blood samples of 40 diagnosed patients with CHD by coronary angiography
and 40 health controls. Routine anthropometric and serologic data were collected.
Serum betatrophin, fasting glucose, lipid protein profiles, homocysteine and high-
sensitivity C-reactive protein were measured. Serum betatrophin levels were sig-
nificantly higher in CHD patients than in healthy control subjects (569.09 (444.52—
798.85) versus 410.46 (339.02-526.41) pg/ml; p<0.01). Importantly, serum beta-
trophin associated positively with the severity of coronary branch luminal narrow-
ings (R=0.304, p<0.05), homocysteine (R=0.278, p<0.01) and high-sensitivity
C-reactive protein (R=0.179, p<0.05) in CHD patients, whereas there was no
significant connection with blood lipids and glucose. In CHD subjects, multivari-
ate regression analyses showed that the homocysteine was independent factors
influencing serum betatrophin levels.

Conclusions: Serum betatrophin levels are significantly increased and associ-
ated positively with the severity of coronary branch luminal narrowings in patients
with CHD. Our results suggest that betatrophin may play a role in the pathogene-
sis of CHD.

P5345 | BEDSIDE
Does iron deficiency have any prognostic impact in acute coronary
syndromes?

J. Reis Pires Martins, C. Arantes, G. Abreu, C. Rodrigues, C. Vieira, A. Gaspar,
P. Azevedo, M. Pereira, A. Rebelo, J. Marques. Hospital de Braga, Braga,
Portugal

Background: Iron homeostasis has a central role in aerobic metabolism and is
particularly important for cells with high energy demand, like cardiomyocytes. Iron
deficiency (ID) is associated with a poor outcome in heart failure patients (P) and
studies have demonstrated favourable effects of i.v. iron on the functional status
and exercise capacity in these P. Little is known about ID prognosis value in P
with Acute Coronary Syndromes (ACS).

Purpose: To determine the prevalence and prognostic value of ID in P with ACS.
Methods: Prospective, unicentric study including 543 P admitted with ACS over
1 year and a minimal 6 months follow-up. Serum iron, ferritin, total iron binding
capacity and transferrin saturation were evaluated in the first 24 hours of hospital-
ization. ID was defined as a transferrin saturation <20% and was further classi-
fied as absolute (ferritin <100ug/L), when iron stores were depleted; or functional
(ferritin >100ug/L), when iron delivery to cells was restricted. The clinical event
studied was 6 months mortality (6M).

Results: ID was diagnosed in 37,9% (n=189) of P and was more often func-
tional (n=144). P with ID had a higher prevalence of anemia (p=0,001). P with ID
had more often history of diabetes (p=0,001) and surgical coronary revascular-
ization (p=0,006). At admission, they presented more frequently with non ST ele-
vation ACS (p=0,028) and heart failure (p<0,001). They had lower mean levels of
glomerular filtration rate (p<0,001) and higher mean levels of RDW (p<0,001), C
reactive protein (p<0,001) and type B natriuretic peptide (p<0,001). At echocar-
diographic evaluation, they had more often moderate/severe left ventricular sys-
tolic dysfunction (p<0,001), biventricular systolic dysfunction (p<0,001) and mi-
tral regurgitation grade > II/IV (p=0,023). P with ID had higher prevalence of coro-
nary multivessel disease (p<0,001), but revascularization were less often per-
formed in these P (p=0,032). During hospitalization, they had higher incidence
of major adverse cardiovascular events (41% vs 18%;p<0,001), however, ID was
not associated with a higher incidence of bleeding complications or mortality. 6M
was higher in P with ID (9,5% vs 3,1%;p=0,004), however, only when ID was func-
tional it persisted as an independent predictor of 6M (HR 2,9; IC 95%;p=0,023),
in P with or without anemia.

Conclusion: ID was diagnosed in almost a 1/3 of the P with ACS. Only functional
ID persisted as an independent predictor of 6M, irrespective of the presence of
anemia.

P5346 | BEDSIDE
Prognostic value of the product between creatinine and urea nitrogen
in the admission of patients with acute coronary syndrome

A. Fernandes, L. Teles, M. Madeira, M. Cassandra, I. Almeida, F. Caetano,
M. Costa, L. Goncalves. Centro Hospitalar Coimbra, EPE, Coimbra, Portugal

Introduction: Chronic renal disease is related with higher cardiovascular morbid-
ity and mortality and is associated with more severe coronary disease. Opposed
to cystatin-C, creatinine hasn't related with mortality in acute coronary syndromes
(ACS).

Objective: Determine if a new variable — product of creatinine and urea nitrogen
(UC) during admission — has intra-hospital mortality (IHM) prognosis compared
with cystatin-C.

Methods: Retrospective study with 1039 patients (P) admitted with an ACS. Our
variable was calculated multiplying the value of creatinine (umol/L) and urea
(mmol/L) on admission. With the ROC curve we established the cut-off of 1200
(Sensibility 81,6% e Specificity 67,3%) and created two groups: group A (GA)
<1200 and group B >1200.

Results: Our population was mainly male 68,2% with a mean age of 68+15 years.
Patients were admitted with: NSTEMI/UA 56,8% and STEMI 43,2%.

First we analyzed the ROC curve and concluded that UC (AUC 0,811) was more
correlated with IMH than cystatin C (AUC 0,755).

Patients from both were groups were mainly male (79,5%vs 64,8%, p=0,075). P

from GB were older (76+9 vs 64+13A, p<0,001) and with more diabetes (46,9%
vs 26,6%, p<0,001), hypertension (90,2% vs 71,4%, p<0,001) and chronic re-
nal disease (58,9% vs 4,8%, p<0,001). They had higher values of maximum
troponin (69+154 vs 44+91ngr/ml, p<0,001) and Nt pro BNP (15284 vs 2367
pmol/L, p<0,001). They were admitted less frequently because of STEMI (36%
vs 39,8%, p<0,049) but in a higher Killip class (KK>2 23,6% vs 3,7%, p<0,001)
and developed more frequently cardiorenal syndrome (64% vs 14,6%, p<0,001).
GB had higher IHM (13,8% vs 2,3%, p<0,001), mortality during follow-up (41,8%
vs 12,7%, p<0,049) but not MACE (26,2,% vs 54,7%, p=0,011).

In multivariate analysis UC was a better IHM (Cl 95%, OR 8,6, p<0,001) com-
pared with cystatin C (p=0,079).

Conclusions: When compared with cystatin-C our variable was a better predictor
of IHM.

P5347 | BEDSIDE

Non-invasive identification of impaired coronary flow reserve in
coronary artery disease patients with intermediate coronary stenosis
by assessment of digital reactive hyperemia

I. Ikonomidis’, V. Tritakis?, G. Pavlidis?, S. Tzortzis?, N. Kadoglou?, P. Trivilou?,
J. Papadakis?, J. Paraskevaidis?, D. Vlastos?, J. Lekakis2. " University of Athens,
Athens, Greece; ?University of Athens Medical School, Attikon Hospital, 2nd
Department of Cardiology, Athens, Greece

Impaired coronary flow reserve (CFR) has a prognostic value in CAD patients
with intermediate coronary stenosis (50-70%). Peripheral arterial tonometry af-
ter reactive hyperemia (RH-PAT) is a method to assess peripheral microvascular
endothelial function and is linked to coronary microvascular endothelial dysfunc-
tion. We investigated the value of RH-PAT as a noninvasive tool to identify CAD
patients with reduced coronary flow reserve (CFR).

Methods: Using RH-PAT (EndoPat, Itamar), digital pulse volume changes dur-
ing reactive hyperemia were assessed in 89 patients with angiographically docu-
mented CAD and <70% stenosis of LAD. The PAT device consists of two finger-
mounted probes, which include a system of inflatable latex air-cushions within
a rigid external case. A blood pressure cuff is placed on one upper arm (study
arm), while the contralateral arm serves as a control (control arm) RH-PAT in-
dex was calculated as the ratio of the digital pulse volume during reactive hyper-
emia divided by that at baseline using the Endo-PAT apparatus. Coronary flow
reserve (CFR) of the LAD after adenosine infusion was assessed using Doppler
echocardiography Patients were categorised to those with either normal (>2.5) or
impaired (<2.5) CFR.

Results: A decreasing CFR was related with decreasing RH-PAT index (r=0.45
p=0.003). RH-PAT index was lower in patients with CFR <2.5 compared with those
with CFR>2.5 (1.4+0.3 vs. 1.85+0.4, p=0.006). By ROC analysis, an RH-PAT
index >1.5 was found to have a sensitivity of 75% and a specificity of 77% to
identify patients with CFR<2.5.

Conclusions: Digital hyperemic response, as measured by RH-PAT, is attenu-
ated in patients with impaired CFR suggesting a role for RH-PAT as a noninvasive
test to identify CAD patients with significant coronary endothelial dysfunction and
thus adverse prognosis.

P5348 | BEDSIDE
Accuracy of the GRACE score for the estimation of hospital and 1-year
mortality of elderly patients with acute coronary syndromes

A. Cordero, R. Lopez-Palop, P. Carrillo, A. Frutos, A. EI Amrani, R. Martinez
Abellan, C. Gunturiz, M. Garcia-Carrilero, V. Bertomeu-Martinez. University
Hospital of San Juan, Alicante, Spain

Background: The GRACE score has been accepted as the gold-standard es-
timation for in-hospital mortality risk-stratification of acute coronary syndrome
(ACS) patients. Elderly patients usually have more comorbidities and higher mor-
tality. We aimed to assess the accuracy of the GRACE score in elderly ACS pa-
tients.

Methods: We included all ACS patients in a single centre in a 4 years time period.
Patients were classified according to the GRACE score in low (>108), intermedi-
ate (109-140) or high (>141) risk. Patients >75 years were considered elderly.
Results: We included 1237 patients and 438 (35.4%) age >75 years old. El-
derly patients were more frequently females (40.9% vs. 20.9%; p<0.01), had
higher prevalence of risk factors but presented less frequently as ST-elevation
ACS (27.6% vs. 35.2%; p=0.01). Mean GRACE score was also higher in elderly
patients: 155.8+35.3 vs. 120.0+31.7 (p<0.01). Revascularization was performed
more frequently in non-elderly patients (83.2% vs. 69.4%; p<0.01) even in the
setting of ST-elevation ACS (97.2% vs. 80.2%; p<0.01). Hospital mortality was
almost 4-fold higher in elderly patients (9.1% vs. 2.4%; p<0,01) but when ana-
lyzed by GRACE score risk categories, elderly patients had significantly higher
mortality only in low risk category (3.9% vs. 0.1%; p<0.01); no differences was
observed in intermediate risk patients (2.7% vs. 2.7%; p=0.99) and event a trend
towards lower mortality in high-risk category (24.7% vs. 42.3%; p=0.08) was
observed. One-year follow up was achieved in 93% of the cohort, median time
360.0 days. Mortality rate was 6.4% and it was much higher in elderly patients:
13.3% vs. 2.8% (p<0.01). According to GRACE score risk categories, elderly
patients had higher mortality only in the low-risk subgroup (11.0% vs. 1.5%; log-
rank <0.01) and no differences were observed in intermediate (12.8% vs. 8.3%;
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log-rank=0.21) or high-risk (18.8% vs. 13.0%; log-rank=0.24) categories. Multi-
variate analysis, performed by Cox-regression, showed that age >75 years was
independently associated to higher 1-year mortality (HR: 2.51 95% CI 1.38-4.58;
p<0.01) as well the GRACE score (1.01 95% CI 1.01-1.02). When divided in
GRACE score risk categories, age >75 year was associated to mortality only in
low-risk patients (HR: 3.70 95% Cl 1.42-9.61; p<0.01).

Conclusions: The GRACE risk score is useful for risk prediction in elderly pa-
tients admitted for ACS although it might underestimate the risk in low-risk cate-
gory.

P5349 | BEDSIDE
The role of acute kidney injury in acute myocardial infarction

E. Scorodumova, V. Kostenko, L. Pivovarova, M. Malyshev, O. Ariskina,
I. Osipova, A. Fedorov, A. Siverina. Institute for Emergency Medical Care, Saint
Petersburg, Russian Federation

Myocardial infarction (MI) and renal pathology - two serious diseases. Even mod-
erate acute kidney injury (AKI) may lead to increased mortality.

Aim of the work: To study the influence of systemic inflammatory on the course
of MI, accompanied by AKI in patients without chronic kidney disease.

Materials and methods: The study included 343 people with MI without
chronic kidney pathology, but in the hospital they had developed their AKI. The
patients were divided into 3 groups: I-136 people, they have the AKI did not re-
duce glomerular filtration rate (GFR) less than 60 ml/min/1.73 m?, Il - 81 patient
with AKI and reduced GFR from 59 to 30 ml/min/1.73 m?, Ill - 126 people without
the development of the AKI in the hospital. The group was dominated by men, the
average age of patients 63,5+5.6 years. Evaluated laboratory data and clinical
course.

Results: QM| was from 74.6% in group Ill to 79.2% in |. Leukocytosis at admis-
sion was observed in all patients. Between the Il and Ill groups: 12,35+0,28*109/I
vs 10,14+0,15*109/l, P<0.01.Respiratory rate at admission in all groups were
above normal: 20,29+0,85, 23,57+1,08, 18,60+0,90 per minute. Between Il and
Il groups P<0.01. Heart rate: 92,56+3,25, 94,30+3,30, 86,70+2.50 beats per
minute. P>0,05. Cystatin C was significantly increased in patients of group
Il vs llI: 989,23+51,34 vs 721,37+12,78 ng/ml. Neutrophilic lipocalin was ele-
vated in all groups but between | and Ill: 164,69+9,74 vs 103,40+5,69 ng/ml,
P <0.01.Epidermal growth factor (EGF) and interleukin 6 (IL-6) has undergone a
rapid surge. EGF: 1613,42+54,9, 1960,23+85,11, 993,47+63,58 pg/ml and IL-
6: 29,78+2,05, 34,59+2,45, 26,58+2,33 ng/ml. C-reactive protein: 35,83+2,15,
89,56+4,63, 28,68+2,02. P<0.01 between Il and Ill. The development of acute
and chronic heart failure significantly more in group Il compared to Ill: Kil-
lip 1I-1V:71,6% vs 23,0%, NYHA-IV:87,8% vs 45.7%. Recurrence Ml and stent
thrombosis in 2 times and 4 times in group Il more than in lll. Postpunctional
hematomas in group Il 11,1% vs 3.2% in Il and 6.6% in |. Gastrointestinal bleed-
ing was in 2 patients of group Il. Mortality: | - 7,4%, Il - 21,0%, Il - 6.3%.
Conclusions: During the development of the AKI on the background of Ml es-
pecially with at low GFR there is an increase in systemic inflammatory response
against which indicated a more severe clinical course and increased mortality.
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Impaired glucose tolerance and coronary artery spasm in non-diabetic
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: Impaired glucose tolerance (IGT) is known to be a risk factor of sig-
nificant coronary artery disease (CAD) and endothelial dysfunction. However, cur-
rently there is no enough available data regarding the impact of newly-diagnosed
IGT on coronary artery spasm (CAS) in real world clinical practice.

Methods: A total of eligible 4,745 consecutive non-diabetic patients (pts) without
significant CAD underwent acetylcholine (Ach) provocation test were enrolled.
IGT was defined as follows; [fasting glucose, 100-125 md/dL; or Hb A1c%, 5.7—
6.4%)]. Significant CAS was defined as >70% of narrowing by incremental intra-
coronary Ach injection of 20, 50 and 100 g into left coronary artery. Pts were di-
vided into two groups based on the presence of IGT: the IGT group (n=1,345) 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 (1,337 pairs,
n=2,674, C-statistic=0.654) were generated and the baseline characteristics of
the two groups were balanced. Major angiographic and clinical parameters dur-
ing Ach provocation test were not different between the two groups. IGT was not

Table. . phic and clinlcal ¢h
Matched Analysis

les during Acetylchaline Provocation Test: Propensity Score

16T Control  Hazard Ratio
(n=1337) (n=1337) [95% CI]

787 (58.8) 800 (59.8) 0960 [0.823 - 1.120] 0609

Variables, N (%) p Value

Coronary artery spasm
(Visible narrowing >70%)

EKG Change 57 (4.2) 61 (4.5) 0931 [0.643 0.706
ST-segment elevation 18 (1.3) 17 (1.2) 1059 [0.543 0.865
5T ment depression 14 (1.0) 20 (14) 0,696 [0.350 - 0300
T- 10 (0.7) 15(11) 0.664 [0.297 - ] 0315
Chy 604 (45.1) 609 (455) 0.985 [0.845 - 1 0846
AV Block 339 (253) 359 (268) 0925 [0.778 0379

an independent predictor of Ach-induced CAS (58% vs.59%, p=0.609; HR=0.960;
95% C.1, 0.823 - 1.120).

Conclusions: In this study, despite the expected endothelial dysfunction, IGT
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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Long term mortality and risk of myocardial infarction associated with
presence and extent of coronary artery disease

K.K.W. Olesen', M. Madsen?, G. Egholm’, T. Thim', L.O. Jensen®,

H.E. Boetker', H.T. Soerensen?, M. Maeng'. " Aarhus University Hospital,
Department of Cardiology, Aarhus, Denmark; ?Aarhus University Hospital,
Department of Clinical Epidemiology, Aarhus, Denmark; Odense University
Hospital, Department of Cardiology, Odense, Denmark

Introduction: Coronary angiography (CAG) is the current state-of-the-art in de-
termining presence and extent of obstructive coronary artery disease (CAD) to
assess risk of future myocardial infarction (MI). Atherosclerosis is one of several
potential causes of ischemic stroke but studies comparing the extent of CAD and
the risk of ischemic stroke is lacking.

Purpose: To examine the potential association between severity of CAD and
long-term clinical outcomes: death, Ml and ischemic stroke.

Methods: We performed a population-based cohort study of every CAG regis-
tered at our institutions from January 1st 2003 to December 31st 2012. In case
of multiple CAG examinations during the period, only the first CAG was included.
Patients were divided into sub-cohorts according to number of afflicted vessels
with obstructive CAD (lumen narrowing >50%) at the time of examination: 0-, 1-,
2- and 3-vessel disease (VD), and finally diffuse CAD. Left main stenosis was
defined as 2-VD. Patients were followed for a maximum of 7 years. End-points
were all-cause mortality, ischemic stroke and MI. Crude and adjusted hazard ra-
tios were estimated using Cox proportional hazards model. Subgroup analyses
were performed according to level of comorbidity and procedural priority.
Results: A total of 84,025 patients were eligible for analyses, 31,734 had 0-VD,
21,490 had 1-VD, 11,435 had 2-VD, 9,871 had 3-VD, and finally 6,173 had dif-
fuse CAD. Mean follow up was 4.4 years. Patients with 3-VD had the highest
accumulated all-cause mortality risk during follow-up, followed by patients with 2-
VD, diffuse CAD and 1-VD, while patients without obstructive CAD had the lowest
mortality risk. Risk of Ml was highest among patients with 3-VD followed by 2-VD
and 1-VD, while patients with 0-VD or diffuse CAD had the lowest Ml rates. Pa-
tients with diffuse CAD and 3 VD had the highest risk of ischemic stroke followed
by 2 VD, 1 VD and lastly 0 VD. Death, Ml and ischemic stroke rates all increased
with increasing level of comorbidity and higher procedural priority.

Conclusions: Presence and extent of CAD were associated with increasing risk
of death, Ml and ischemic stroke. Diffuse CAD (alongside 3-VD) was found to be
associated with the highest risk of future ischemic stroke, despite remaining in
lower risk of future MI.
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Are there differences on prognosis among patients with previous
ischemic heart disease versus cerebrovascular disease admitted with
acute coronary syndrome?

G. Abreu, C. Arantes, C. Braga, J. Martins, C. Quina-Rodrigues, C. Vieira,
M. Alvares Pereira Pereira, P. Azevedo, J. Marques. Hospital de Braga, Braga,
Portugal

Background: It is known that patients with previous vascular disease (PVD) have
a poorer outcome than those without and prognosis worsens as the number of
affected vascular beds increases.

Aim: To evaluate if there are differences in in-hospital and 6-month mortality
among patients admitted with acute coronary syndromes with previous ischemic
heart disease (IHD) versus cerebrovascular disease (CVD).

Methods: We analysed 4871 patients (pts) admitted consecutively in our coro-
nary care unit with a diagnosis of acute coronary syndrome and included in a
prospective registry, from January 2002 to October 2013. Patients were divided
in 3 groups: group 1 - pts without PVD (n=3718, 76.3%); group 2 — pts with pre-
vious IHD (n=825, 16.9%); group 3 - pts with previous CVD (n=257, 5.3%). We
excluded pts with previous IHD plus CVD (n=71, 1.5%). For each group we com-
pared clinical features and adverse events. Primary endpoint was the occurrence
of death at 6 months; follow-up was completed in 98% of patients.

Results: Pts in group 3 were older (63+13 vs 67+12 vs 71+11 years;p<0.001),
had higher proportion of women (25% vs 21.9% vs 32.3%;p<0.001) and
hypertension (58% vs 73.1% vs 83.7%;p<0.001). Group 2 had more often
body mass index >25kg/m? (47.1% vs 52.5% vs 50.8%; p=0.016), dyslipi-
daemia (46% vs 69.3% vs 52.1%;p<0.001) and diabetes (23.5% vs 38.8% vs
36.6%;p<0.001). Group 1 had more frequently history of smoking (29.5% vs
19.0% vs 12.8%;p<0.001) and absence of conventional risk factors (8.7% vs
4.0% vs 3.9%;p<0.001). On admission, those with previous CVD (group 3)
presented more often Killip >1 (19.6% vs 29.6% vs 34.2%;p<0.001), anaemia
(19.8% vs 28.6% vs 33.9%;p<0.001) and renal insufficiency (¢GFR <60 ml/min)
(19.2% vs 31% vs 40.9%;p<0,001). Group 2 presented more severe coronary
artery disease (11.7% vs 22.2% vs 16.7%;p<0.001) and higher prevalence of
left ventricular dysfunction (56.2% vs 61.8% vs 58.4%;p=0.03). ST-segment el-
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evation myocardial infarction was more prevalent in Group 1 (54.5% vs 25.6%
vs 51%;p<0.001), while myocardial infarction without ST-elevation was more fre-
quent in group 2 (41.2% vs 65% vs 45.5%;p<0.001). In-hospital (4.5% vs 4.7% vs
7.0%;p<0.001) and 6-month mortality (8.7% vs 10.6% vs 16.5%;p<0.001) were
higher in patients with previous CVD. In multivariate analysis and after adjust-
ing for different baseline characteristics, pts with previous CVD had higher risk
of 6-month mortality compared to those without PVD [OR 1.67, 95% Cl (1.06—
2.63),p=0.026].

Conclusion: Previous CVD remained as a strong predictor of 6-month mortality
in patients admitted with acute coronary syndrome.
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Major adverse cardiac and cerebrovascular events in chronic kidney
disease patients undergoing cardiac catheterization: a 7-year follow-up

T. Usmiani, C. Budano, A. Andreis, C. Calcagnile, P.L. Sbarra, M. Andriani,
A.L. Fanelli, S. Marra. Molinette Hospital, Department of Cardiology, Turin, Italy

Background: Chronic Kidney Disease (CKD) is an independent risk factor for
coronary artery disease affecting almost one-third of patients (pts) admitted to
coronary care units. Coronary angiography (CA) or percutaneous intervention
(PCI) is challenging in this setting, because of an increased risk of contrast-
induced acute kidney injury (CIAKI).

Purpose: Between January and December 2007, 243 consecutive pts with indi-
cation to CA/PCl and an estimated glomerular filtration rate (¢GFR) <60 cc/min
were enrolled in this prospective cohort study to evaluate if post-procedural
CIAKI was associated with major-adverse-cardiac-and-cerebrovascular-events
(MACCE) occurrence during a 7-year follow up (FUP).

Methods: All pts were given appropriate CIAKI prophylaxis. CIAKI was defined
as a serum creatinine (sCR) increase of +0.5 mg/dl in 48 hours or +50% in 7 days.
The primary endpoint was MACCE incidence during the FUP, defined as: acute
coronary syndrome, PCI, coronary artery bypass grafting surgery, acute pul-
monary oedema, cardiogenic shock, transient ischemic attack, stroke, cardiovas-
cular or cerebrovascular death. The secondary endpoints were post-procedural
CIAKI and 5-year eGFR.

Results: On admission the 243 pts were 7318 years old with a Mehran risk score
of 7.9+3.4, a sCR of 1.88+1.68 and an eGFR of 43+14 cc/min. There were 89
(37%) women, 204 (84%) hypertensive, 74 (30%) diabetics. Forty-nine (20%) pts
developed CIAKI after CA/PCI. During the 7-year FUP, 47 (19%) MACCE were
observed. Five-year eGFR was 40£18 cc/min. The pts who suffered CIAKI after
the index procedure not only had a lower freedom from MACCE during the 7-year
FUP (46% vs. 74%, p<0.01), but also a worse 5-year eGFR (25+16 vs. 4217
cc/min, p<0.01).

Conclusions: CKD pts undergoing CA/PCI have an increased risk of CIAKI.
Post-procedural CIAKI was associated with a higher MACCE rate within 7 years
after discharge. CIAKI pts showed an accelerated progression of their renal dys-
function during the first five years following discharge. A single CIAKI episode
might increase MACCE risk at FUP by enhancing vascular, endothelial and
atherosclerotic damage typical of CKD. CIAKI prevention in high-risk pts is then
highly recommended.
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Prognostic impact of chronic total coronary occlusion on implantable
cardioverter-defibrillator recipients with ischemic heart diseases

T. Nishikawa, M. Fujino, I. Nakajima, K. Kusano, T. Anzai, Y. Goto, T. Noguchi,
H. Ogawa, S. Yasuda. National Cerebral and Cardiovascular Center Hospital,
Department of Cardiovascular Medicine, Osaka, Japan

Background: The prognostic impact of chronic total coronary occlusion (CTO)
on implantable cardioveter-defibrillator (ICD) recipients remains unclear.
Methods: Consecutive 84 patients with ischemic heart disease receiving ICD
therapy for primary or secondary prevention were initially enrolled. 2 patients were
excluded because of lost follow-up. During a median 3.8 years follow-up period,
we investigated major adverse cardiac events (MACE) including cardiac death,
appropriate device therapy, hospitalization due to heart failure and implantation
of ventricular assisted devices.

Results: Of 84 study patients (mean age, 70+8 years; 86% men), 34 (40%) pa-
tients had CTO. Between the groups of patients with CTO (+CTO) and without
CTO (-CTO), there is no significant difference in age, left ventricular ejection frac-
tion (LVEF), NYHA functional class Ill or 1V, rate of receiving cardiac resynchro-
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nization therapy, and percentage of secondary prevention. +CTO tended to have
higher MACE rate (log-rank, p=0.054). Among +CTO, there was no difference of
MACE rate between patients with and without viability. When analysis was lim-
ited to the patients with ICD for secondary prevention (n=47), 16 patients (34%)
with CTO had higher MACE rate compared to —CTO (log-rank, p<0.01). Cox pro-
portional hazards regression analysis showed presence of CTO was a significant
factor for higher MACE rate, but LVEF was not. Multivariate analysis showed the
presence of CTO was one of predictors of MACE (p<0.05).

Conclusions: In patients with ischemic heart disease receiving ICD implantation,
the presence of CTO had an adverse impact on long-term prognosis especially in
secondary prevention.
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Impact of drug-eluting stent-associated coronary artery spasm on
3-year clinical outcomes: a propensity score matching analysis

S.W. Rha, B.G. Choi, S.Y. Choi, 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 has been reported that significant endothelial dysfunction or clini-
cally evident vasospasm can be associated with drug-eluting stents (DESs). How-
ever, the impact of DES associated coronary artery spasm (CAS) on 3-year clin-
ical outcomes in patients (pts) with vasospastic angina has not been fully eluci-
dated.

Methods: A total of 2,797 consecutive pts without significant coronary artery le-
sion (<70%) who underwent the Acetylcholine (Ach) provocation test were en-
rolled between Nov 2004 and Oct 2010. DES-associated spasm was defined
as significant CAS in proximal or distal to previously implanted DES site at
follow-up angiography with Ach provocation test. Patients were divided into two
groups: (DES-CAS; n=108, CAS; n=1,878). For baseline adjustment, propen-
sity score matching (PSM) was performed and 102 pairs were generated (C-
statistics=0.766, DES-CAS; n=102, CAS; n=102).

Results: Baseline characteristics were worse in the DES-CAS group. However,
after PSM, both baseline characteristics and the Ach test results were balanced
except higher incidence of diffuse CAS and ECG change in the DES-CAS group.
At 3 years, after baseline adjustment, the DES-CAS group showed a higher in-
cidence of coronary revascularization, recurrent chest pain and major adverse
cardiac events (MACEs) compared with the CAS alone group (Table).

Table. Throe-year cumulathe clinkcal outcomes

Entire Patlents Fropemity Soore-Matched Patbents
Totsl DESCAS  CAS Tetal DESCAS CAS

Yol OB (@e1986) (o105) (01878 PV (aaden) (ae10y)  (mereny PV
Duicomis 3t Jyr
Mortalry T35 2{1.5) 2R 0031 2{09) 1(09) 1{09) )
Cartiad doarh LI ) 10 Wen  edm 1404 108 @00y m
e ariiad bnlasiihen {04y 215 &(03) 0065 2{0%) 21, @{00) 0408
(1] Wesn wen o <0001 WHUH 0EnH @00y 0001
Corvirrn pnrwler e cibraiy 10 1% Lol en 1jpg) oo 109 m
Repest CAG R 27240 1WTED <0001 el BMH 0N LT
XWLH Aoy 17009 <0001 neyn 1w 1{09) o008
MACT
3teliny. BTCAL 00 HR:ILA (9S%C1: $6627.2) <0001 HR: 109 (95%C.1: 137.87.4) a4

DES-CAS, drug chuting sdeed coronary artery spanemn, CAS, coronary artery spanm, M, myocandial infarction, PCI
peroataneoms coronary Bterventicn, CAG: cosonary anpiognpy, MACE, mage adverss candiovascular eveni,

Conclusion: In this study, DES associated CAS was related to higher incidence
of adverse 3-year clinical outcomes. Special caution should be exercised in sig-
nificant CAS pts who underwent PCI with DESs.
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Impact of acute hyperglycemia after angioplasty for acute myocardial
infarction

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

Introduction: Hyperglycemia (HG) has been shown to be a powerful predictor of
worse outcome after ST segment-elevation myocardial infarction (STEMI).

Aim: Investigate the relationship between acute HG and angiographic and clinical
outcome after primary or rescue angioplasty for STEMI.

Methods: We prospectively included 399 patients who underwent revasculariza-
tion for STEMI. We compared intrahospital outcomes between the groups of pa-
tients with HG (HG+) and without HG (HG-) and outcomes between diabetic and
non diabetic in the HG+ group. Plasma glucose was measured at hospital admis-
sion. HG was defined as plasma glucose >11mmol/l (198mg/dl).

Results: Among the overall population, 150 (37.6%) patients had HG. They were
more frequently women with a more frequent history of diabetes and dyslipidemia.
They presented with lower blood pressure and more right ventricular heart fail-
ure. Procedural success was significantly lower in the HG+ group (86% vs 92%,
p=0.05) with lower rates of ST segment resolution at 24 hours (47.3% vs 61.4%,
p=0.006). Intrahospital outcomes were worse in the HG+ group as attested by a
higher mortality (20% vs 10.4%, 0.008), higher late heart failure (32% vs 18.1%,
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p=0.001), more frequent ventricular arrhythmias (16% vs 6.8%, 0.01) and atrial
fibrillation (9.3% vs 4.4%, p=0.05). Those outcomes were similar in the HG+
group regardless to the diabetic status.

Predictive factors for intrahospital mortality in the overall cohort were: procedural
failure (OR: 4.76, 95% CI [1.65; 13.7] p=0.004), heart failure at presentation (OR:
9.75, 95% Cl [4.14; 22.87], p<0.001], non ST regression at 24 hours (OR: 2.19,
95% Cl [1.08, 4.445], p=0.029), anemia (OR: 4.22, 95% CI [2.06; 8.63], p<0.001),
high creatinine levels (OR: 1.09, 95% CI [1.03; 1.14], p: 0.001) high glycemia (OR:
2.66, 95% ClI [1.2, 5.9], p: 0.016). Diabetic did not predict intrahospital mortality
(p: 0.64) even in the group of patients with hyperglycemia.

In non diabetic patients (n=260), HG was associated with larger infarct size
(p=0.001) and more adverse outcome (p=0.009). In the same group, HbA1c was
associated with one year mortality (p=0.02).

Conclusion: HG in patients with STEMI is an important predictor of worse out-
comes with an increasing mortality risk even beyond 11mmol/l. In non diabetic
patients, both elevated admission glucose and HbA1c levels were associated with
adverse outcome. These results suggest the usefulness of glycemia assessment
in the setting of STEMI even in non diabetic and the beneficial effect of strict
glycemic control.
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Relation of resistin to PCSK9 levels in CAD patients with varying
degree of obesity

S. Li, R.-X. Xu, Y. Zhang, Y.-L. Guo, C.-G. Zhu, G. Liu, Q. Dong, J.J. Li. Fu Wai
Hospital, Division of Dyslipidemia, Beijing, China, People’s Republic of

Obijectives: To investigate the association of resistin levels with proprotein con-
vertase subtilisin-kexin type 9 (PCSK9), another novel regulator of atherosclero-
sis, in the condition of coronary artery disease (CAD).

Methods: We prospectively enrolled a total of 356 consecutive stable CAD pa-
tients who were not treated with lipid-lowering drugs in the present study. The
baseline clinical characteristics were collected. Plasma PCSK9 and resistin lev-
els were determined by ELISA. The relationship between plasma PCSK9 and
resistin levels was investigated.

Results: Overall, resistin levels exhibited a positive nonparametric correla-
tion with PCSK9 (r=0.123, p<0.05). When the patients classified into groups
based on degree of obesity, the resistin correlated significantly to PCSK9 lev-
els in Non-obese patients (r=0.162, p<0.05) but not in obese patients (r=0.087,
p=0.205).Contrasted with the PCSK9 levels, resistin showed no significant as-
sociations with metabolic parameters including lipid profile. The PCSK9 and re-
sistin levels related differently to inflammatory markers in both obese and non-
obese patients. Multivariate regression analysis corroborated the relation be-
tween PCSK9 and an elevated resistin level in non-obese patients independently
of traditional cardiometabolic and inflammatory parameters (p<0.05, all).
Conclusions: The plasma resistin levels were positively related to the PCSK9
levels in CAD patients with normal weight, suggesting that the circulating resistin
might represent a link with PCSK9 level variations in CAD progression of non-
obese condition.
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Prevalence of coronary artery disease in end-stage liver disease
transplantation candidates

L. Mircoli', B. Antonelli?, L. Dihel', A. Pernigotti®, P. Perolo', F. Sozzi',

C. Vecchiato®, F. Lombardi'. "/RCCS Fondazione Ca’ Granda Ospedale
Maggiore Policlinico, Cardiology, Milan, Italy; 2IRCCS Fondazione Ca’ Granda
Ospedale Maggiore Policlinico, Liver Transplantation Unit, Milan, Italy; ° University
of Milan, Milan, Italy

Introduction: Orthotopic liver transplantation (OLT) is the only effective treatment
in patients with end-stage liver disease (ESLD). Evidences suggest that coronary
artery disease (CAD) is associated with increased peri-operative OLT mortality.
Thus, identification of CAD is crucial in pre-OLT evaluation. There is no widely ac-
cepted diagnostic algorithm to detect CAD because of the lack of specific guide-
lines and unclear data on predictive value of non invasive stress tests in ESLD
patients.

Purpose: of the present study was a) to assess CAD prevalence in OLT candi-
dates and b) to record cardiac events in 3 years follow-up after OLT.

Methods: From 2007 to 2014 OLT candidates have been evaluated by cardi-
ologic physical examination, electrocardiography and echocardiography. Stress
echo was systematically performed in asymptomatic patients aged >50 years
with diabetes and/or two or more of the following risk factors: active smoking,
CAD family history, peripheral vascular disease. If stress-echo was not feasible,
patients underwent coronary computerized tomography (CT) or coronary angiog-
raphy (CGF) according to the cardiologist decision. Direct CGF was scheduled in
patients with CAD history and/or typical symptoms of angina. A 3 years follow-up
(1 visit/year) was scheduled only for post-OLT patients.

Results: Patients considered for OLT were 633, 367 (58.2%, age 57+5.7 years,
males 74%) underwent OLT (45 excluded for pre-existent cardiac comorbidity,
7.2%). Stress Echo was performed in 139 (22.3%) and positivity was found in 12
pz (0.2%). Coronary CT was performed in 10 (1.5%). CGF was performed in 75
patients (11.8%,) but only in 38 (6%) for known CAD and/or symptoms. Critical
coronary lesions were found in 12 patients (1,8%): 7 revascularized by PTCA, 1

by CABG and 4 medically managed. Not-critical coronary lesion were found in 25
patients (3.9%). 31 patients (4.8%) referred to CGF were subsequently removed
by transplant list, none for coronary lesions, whereas OLT was successfully per-
formed in all revascularized patients (n=8). During follow-up (3520 months) 38
patients died (10.3%), 5 with symptoms of congestive heart failure, but no is-
chemic cardiac events were observed in the overall OLT population.
Conclusions: CAD detection remains a clinical challenge in ESLD patients can-
didates to OLT. The large number of normal stress echoes and normal CGF, even
in presence of cardiovascular risk factors, demonstrates that CAD prevalence in
ESLD is no higher than in general population and that the gold method to detect
CAD in that patients is still unclear.
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The influence of comorbidity on the prognosis following coronary
computed tomography angiography in patients suspected of coronary
artery disease

L. Huche Nielsen', H.E. Boetker2, H.T. Sorensen?, M. Schmidt2, N.P.R. Sand?,
J.M. Jensen?, FH. Steffensen’, B.L. Norgaard?. ’Lillebaelt Hospital, Vejle,
Denmark; 2 Aarhus University Hospital, Aarhus, Denmark; ° Sydvestjysk Hospital,
Esbjerg, Denmark

Background: Coronary CT angiography (CTA) testing in patients suspected of
coronary artery disease (CAD) carries prognostic information. With an ageing
population, the burden of comorbidity in patients undergoing coronary CTA in-
creases. Comorbidity may interfere with the prognostic value of coronary CTA.
Purpose: To evaluate the influence of comorbidity on the prognostic information
derived by coronary CTA testing.

Methods: A total, of 17,020 consecutive symptomatic patients with suspected
CAD, who underwent coronary CTA (>64-detector row) between January 2007
and December 2012 in 10 centers, were included. The coronary CTA result was
defined as normal (0% luminal stenosis), non-obstructive CAD (1%-49% lumi-
nal stenosis) or obstructive CAD (>50% luminal stenosis). Comorbidity was as-
sessed using the Charlson Comorbidity Index (CCl) scores and categorized as
low (score=0), moderate (score=1) or severe (score>2). During a mean follow-up
time of 2.7 (SD: 1.1, range: 1-6) years the composite end-point comprising all-
cause death and myocardial infarction was registered. Cox regression was used
to compute hazard ratios (HR) with 95% confidence intervals (Cl) as measures
of relative risk for the occurrence of the combined end-point, adjusting for age,
sex, established cardiac risk factors, individual comorbidities and concurrent car-
diovascular medical treatment.

Results: Mean (SD) age was 57 (11) years. 56% were women. Comorbidity bur-
den was low in 76.0%, moderate in 14.7%, and severe in 9.3% of the patients.
During follow-up 297 patients reached the composite endpoint. Compared to pa-
tients without CAD, both patients with non-obstructive CAD (HR=1.12, 95% CI:
1.02—-1.23) and obstructive CAD (HR: 2.06, 95% CI: 1.88-2.26) exhibited an in-
creased relative risk of the composite endpoint. Comorbidity influenced the prog-
nostic value of coronary CTA with HRs (95% CI) in patients with non-obstructive
disease of 1.05 (0.94-1.20), 1.14 (0.92—1.41) and 1.31 (1.11-1.56) in patients
with low, moderate or severe comorbidity, whereas in patients with obstructive
CAD figures were 2.13 (1.88-2.43), 1.65 (1.31-2.06) and 2.41 (2.05-2.85), re-
spectively.

Conclusion: Obstructive CAD as identified by coronary CTA predicts cardiovas-
cular risk regardless of comorbidity burden. However, in the presence of non-
obstructive CAD, prognosis is influenced by comorbidity.

P5360 | BEDSIDE

Triglycerides-to-HDL-cholesterol ratio predicts atherosclerosis
severity and major adverse cardiovascular events after acute coronary
syndrome

E. Almeida-Gutierrez, K.M. Cruz-Madrigal, G. Borrayo-Sanchez, M.A. Madrid-
Miller, R.C. Garcia-Mendez. Cardiology Hospital, Centro Médico Nacional Siglo
XXI, México, D.F., Mexico

Background and introduction: Prognosis in acute coronary syndrome (ACS)
is a major issue in clinical practice; most cardiovascular events are associated to
coronary atherosclerosis. Insulin resistance is one of the most important factors
that promote endothelium lipid accumulation, however plasmatic insulin measure-
ment is not available in most medical care units and it is expensive. Triglyceride-
to-HDL-cholesterol (TGL/HDL) ratio is a less expensive test and is available
in most hospitals, also has proven excellent correlation with insulin resistance,
hence could be used as a surrogate marker, and indirectly could show associa-
tion with atherosclerosis clinical phenomena.

Purpose: To assess the association between TGL/HDL ratio and the atheroscle-
rosis severity and major adverse cardiovascular events (MACE) in acute coronary
syndromes.

Methods: A prospective cohort of 550 patients was analyzed, inclusion criteria
was any gender, >18 years-old, ACS diagnosis (according to international stan-
dards) and coronariography at the event. All patients had complete blood-lipid test
and 30 day follow-up, three-vessel disease, acute heart failure, cardiogenic shock
and death were recorded, as well as composite endpoint (MACE). Chi-sqaured,
Student-t test and logistic regression were used for association study.

Results: Mean age was 68+11.39 years, 74% male, 68.4% had diabetes and
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78.2% arterial hypertension; body mass index (BMI) was 29.35+4.4 kg/m? and
glucose at hospital admission 209.2+104.6 mg/dL. ST-elevation ACS was in
52.4%. Three-vessel disease was in 51.5% (TGL/HDL ratio 8.5+4.1 vs. 6.4+4.0 in
<2 vessel disease, p<0.001). During the follow-up period 36.1% subjects devel-
oped acute heart failure, 14.5% cardiogenic shock, and 6.5% death and MACE
(any of these) in 39.6%. TGL/HDL ratio was significantly higher in subjects with
any adverse event (p<0.001). Mean TGL/HDL ratio in MACE group was 8.7+5.5
vs. 6.7+2.8 in non-MACE group (p<0.001). For 30-day MACE, TGL/HDL ratio
cut-off point was 6.8 (64% sensibility and 52% specificity, AUC 0.61, 0<0.001);
whereas TGL/HDL ratio cut-off point for 3-vessel disease was 6.9 (67% sensibil-
ity, 61% specificity, AUC 0.68,p<0.001). MACE significant independent predictors
were: age, diabetes, TGL/HDL ratio and BMI (p<0.01 all).

Conclusions: TGL/HDL ratio is a surrogate insuline resistance marker strongly
associated to atherosclerosis severity and major adverse cardiovascular events
in patients with acute coronary syndrome, and may be useful for routine use since
it’s lower cost.

P5361 | BEDSIDE
In-Hospital impact of anemia at admission in patients with acute
coronary syndromes

D.J. Severino, B.S. Santos, D.D. Durao on behalf of Portuguese National Registry
of Acute Coronary Syndromes. Hospital of Santarem (HDS), Santarem, Portugal

Background and introduction: There is a continuous search for prognostic
markers to identify patients with acute coronary syndrome (ACS) who are at high
risk for adverse events. Anemia has been reported in 15-30% of patients with
acute coronary syndrome. It is known that anemia is associated with increased
risk of mortality and has the potential to worsen myocardial ischemia; however,
few studies have investigated the in-hospital impact of anemia at admission in the
patients admitted by ACS.

Purpose: To evaluate the in-hospital prognosis of the presence of anemia at ad-
mission in the patients with ACS.

Methods: A total number of 10107 patients included in the national registry of
ACS, from 1st of October 2010 and until 20th October 2014 were divided in two
groups: Group A — patients with anemia (Hb<12 g/dL in women and; Hb <13 g/dL
in men) and Group B — patients without anemia. We evaluate the relationship be-
tween anemia on admission with cardiovascular events and in-hospital mortality.
Results: After compared the Group A (n=7532) with Group B (n=2576) we found
that the Group B had a higher prevalence of AMI without elevation of the ST
segment (53,5 vs 46%, p<0,001),and higher mean age (73 vs 64, p<0,001) and
time to balloon (398 vs 362 min, p<0,001). The was also more co-morbilits (in
particular hipertension, diabetes mellitus and familiar history of cardiovascular
disease) and a higher prevalence of dispneia as the dominant sympton (8,4% vs
3,1%). The Group B had also a higher Killip Class at admission (prevalence of
classe II-IV of 27,5 vs 11,6%, p<0,001), a worse left ventricular function (mean
ejection fraction of 50 vs 55%, p<0,001), a higher incidence of heart failure (27,6
vs 13,2%, p<0,001), cardiogenic shock (6,5 vs 3%, p<0,001), atrial fibrillation
(7,9 vs 4,5%, p<0,001) and a higher mortality (6,9 vs 2,6%, p<0,001).
Conclusion: The presence of anemia at admission is predictor of a worse in-
hospital curse, with this patients having more heart failure, atrial fibrillation and
mortality.

P5362 | BEDSIDE
Association of vitamin D receptor genetic polymorphisms with
coronary artery disease in Russian population

E.G. Sergeeva, M.l. Zaraisky, J.I. lonova, O.V. Galkina, A.V. Gorbach. GOU VPO
St.-Petersburg State Medical University, St.-Petersburg, Russian Federation

Vitamin D appears to be implicated in different stages of atherosclerosis. Vitamin
D protective effects against immune inflammation are performed via vitamin D
receptors in vascular wall.

Purpose: To assess the association of Fokl and Tagl vitamin D receptor (VDR)
gene polymorphisms and vitamin D insufficiency with incidence of coronary artery
disease (CAD) in Russian population.

Methods: The VDR FF, Ff, ff genotypes (Fokl polymorphism) and the VDR TT, Tt,
tt genotypes (Tagl polymorphism) were determined in a sample of 193 Russian
men with CAD and 140 healthy men by a polymerase chain reaction-restriction
length polymorphism (PCR-RFLP)-based method. 25(0OH)D 3 plasma concen-
tration was estimated by ELISA (DRG). Coronary angiography was performed.
ANOVa analysis, exact Fisher test and Odds-Ratio calculation were performed.
Results: The frequency of F allele was lower in CAD patients than in healthy peo-
ple (0,55 and 0,59 respectively, p<0,05). The frequency of FF VDR genotype was
lower in patients with incidence of myocardial infarction in the debut of CAD than
in patients with incidence of angina in the debut of CAD (15 from 84 patients
(18%) and 40 (37%) from 109 patients respectively; p=0,01, OR=0,38 (0,19—
0,75). The frequency of t allele (Tagl VDR gene polymorphism)was higher in CAD
patients than in healthy people (0,39 and 0,31 respectively, p=0,02, OR=1,28
(1,01-1,81). Traditional risk factors were similar in patients-carriers of different
VDR gene genotypes.

25(OH)D 3 plasma concentration was lower in CAD patients, than in healthy peo-
ple: 35,6+1,25 nmol/l and 49,0+3,19 nmol/l respectively, p<0,001. In patients with
multi-vessel coronary artery stenosis 25(OH)D 3 plasma concentration was lower

than in patients with one-vessel stenosis (31,1+2,04 nmol/l and 43,07+3,34 nmol/l
respectively, p<0.01).

Conclusions: t allele of VDR gene (Tagl polymorphism) correlates with increased
risk of CAD, FF genotype of VDR gene (Fokl polymorphism) correlates with lower
risk of myocardial infarction incidence in Russian population. Vitamin D insuffi-
ciency is associated with multi-vessel coronary arteriosclerosis.

P5363 | BEDSIDE
Association of carotid wall shear stress, carotid atherosclerosis, and
coronary artery disease in patients with chest pain

K.l. Cho', B.H. Kim?, H.S. Kim', J.H. Heo'. "Kosin University School of
Medicine, Department of Internal Medicine, Division of Cardiology, Busan, Korea,
Republic of; ?Pusan National University Hospital, Pusan, Korea, Republic of

Background: Wall shear stress (WSS) is critically important in both vascular re-
modeling and atherosclerosis and can be assessed by ultrasound (US) as well
as carotid intima-media thickness (IMT) and plaque burden. This study aimed to
investigate the relationships between carotid WSS and the parameters of carotid
atherosclerosis in the common carotid artery (CCA) in patients with suspected
coronary artery disease (CAD).

Methods: Carotid artery US was performed in 950 patients with suspected CAD,
and mean IMT, total plaque area (TPA), and hemodynamic parameters of CCA,
including peak and mean WSS, were measured. Carotid parameters were ana-
lyzed according to the presence of CAD, and the predictive values of WSS and
TPA for the presence of significant CAD were analyzed.

Results: Compared to patients without CAD (n=667), patients with CAD (n=283)
showed significantly higher mean CCA IMT (0.66+0.15 mm vs. 0.74+0.27,
p<0.001), TPA (0.13+0.24 vs. 0.20+0.42 cm?, p=0.002), and beta stiffness in-
dex (5.12+3.11 vs. 5.60+2.66, p=0.045) and lower mean WSS (2.59+0.82 vs.
2.23+0.90 dyne/cm?, p<0.001). Mean carotid WSS showed significant nega-
tive correlations with the beta stiffness index (r=—0.116, p<0.001), mean IMT
(r=—0.193, p=0.007), and TPA (r=-0.296, p<0.001). Binary logistic regression
analysis showed that age (Odds ratio [OR] 1.038, 95% confidence interval [CI]
1.010-1.066), presence of diabetes mellitus (OR 1.606, 95% Cl 1.194-1.807),
current smoking (OR 1.758, 95% Cl 1.564—1.866), carotid TPA (OR 2.615, Cl
1.320-5.183), and mean WSS (OR 0.554, Cl 0.371-0.838) were significant pre-
dictors of CAD.

Conclusion: In patients with chest pain, low local shear stress and high plaque
burden in the carotid arteries were significant predictors of CAD. This finding
is further strengthened by the significant association between IMT/TPA of the
carotid arteries and WSS. These findings indicate that carotid WSS has a role
as an index of atherosclerosis and serves as a predictor of significant coronary
atherosclerosis.

P5364 | BEDSIDE

Evolution of high sensitivity troponin-T in patients undergoing high
efficiency on-line hemodiafiltration versus conventional low-flux
hemodialysis

I. Ethier', H. Cardinal', M. Beaulieu', M.P.C. Grooteman?, M.J. Nube?,
R. Levesque', D. Auger'. "Montreal University Hospital Center, Montreal,
Canada; 2 VU University Medical Center, Amsterdam, Netherlands

Introduction and aims: On-line hemodiafiltration (HDF) has been associated
with better atherosclerosis-related inflammatory markers profile than conventional
low-flux hemodialysis (HD). Recent large randomized clinical trials suggested that
HDF had a beneficial effect on survival when higher convection volumes are pro-
vided. High-sensitivity troponin T (hs-TnT) has been related to all-cause and car-
diovascular mortality in end-stage renal disease patients. The aim of this study
was to determine the effect HDF vs HD on hs-TnT evolution at one year follow-up.
Methods: Patients were randomized from 2007 to 2013 to HD or post-dilution
online HDF in accordance with the CONvective TRAnsport STudy (CONTRAST)
protocol initially as part of the Montreal CONTRAST cohort (until 2010) and sub-
sequently as part of the local cohort (2010-2013). Hs-TnT were obtained before
dialysis at baseline and at 1-year follow-up. Comparison of the evolution of hs-
TnT values between groups was performed with an appropriate non-parametric
test.

Results: 54 HDF patients and 59 HD patients were included. Mean age was
60+16 years in the HDF group and 64+12 years in the HD group, (p=0.170).
Prior to randomization, all patients were treated with conventional hemodialy-
sis. Mean dialysis time was similar between groups. Median dialysis vintage was
21 (interquartile range 7—66) months in the HDF vs. 27 (12-53) months in HD
(p=0.769). Patients with a myocardial infarction within 2 months before random-
ization were excluded. At baseline, median hs-TnT value was 49 (31-89) umol/L
in the HDF group vs. 60 (36—96) umol/L in the HD group (p=0.370). During the
following year, dialysis was provided according to randomization with comparable
dialysis session time and frequency. Mean Kt/V was 1.9+0.4 in HDF vs. 1.6+0.2in
HD (p<0.001). Mean convection volume was 27.9+0.9L in the HDF group. At one
year follow-up, median hs-TnT remained stable at 47 (32—-86) umol/L in the HDF
group (p=0.508 vs. baseline) but significantly increased to 62 (40—104) umol/L in
the HD group (p=0.021 vs. baseline). The median change in hs-TnT values was
-3 (=7 to+7) umol/L in the HDF group vs. +8 (-5 to +25) umol/L in the HD group
(p=0.024).
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Conclusions: Treatment with high-efficiency HDF is associated with stable hs-
TnT values whereas low-flux HD is associated with significant increase in hs-
TnT levels at one-year follow-up. Future studies are needed to establish whether
stability of hs-TnT values is linked to better outcome in HDF patients.
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Analysis of new score of risk in a population of diabetic patients with
acute coronary syndrome undergoing coronary revascularization by
percutaneous angioplasty

M. Crisci, G. Di Palma, R.M. Bianchi, V. Diana, D. Tartaglione, M. Cappelli
Bigazzi, |. Pariggiano, R. Calabro, M.G. Russo, P. Calabro. Division of Cardiology
Second University of Naples Monaldi Hospital, Naples, Italy

Background: The Syntax score (SX) is a tool proposed for the analysis of the
anatomy coronary and cardiovascular risk stratification in patients with lesions
of the left main and/or multivessel. The ACEF score (age/left ventricular ejection
fraction + 1 if creatinine>2.0 mg/dL) is a risk score based on the clinical char-
acteristics of patients, can predict the prognosis of patients undergoing surgical
revascularization.The Clinical Syntax (CSS) integrating elements of the coronary
anatomy to clinical parameters, so it could be a new and more comprehensive
prognostic tool for patients undergoing percutaneous revascularization.
Methods: We therefore conducted a retrospective observational study analyz-
ing the characteristics of 111 patients with acute coronary syndrome undergo-
ing angioplasty in the last 6 months of 2013 and then followed-up after at least
12 months. For these patients were calculated Syntax score, ACEF and Clinical
Syntax score and was correlated these indices with cardiovascular outcomes.The
objective of this study was to evaluate the prognostic ability of individual score
mentioned in predicting cardiovascular events. Were considered as events: sud-
den death, M, revascularization new TLF. Based on the values of SX, ACEF and
CSS patients were divided into 3 groups, low (SX <9, ACEF <1.022, CSS <15.6),
medium (SX 9-17, ACEF 1.022 to 1.277, CSS 15.6 to 27.5) and high risk (SX>17
ACEF>1.277, CSS>27.5).

Results: In our sample events occurred in 29 patients (incidence 26%) The in-
cidence of AMI in our sample was 23%, while that of restenosis was 18%.In our
follow-up no patient experienced a death.Calculating ACEF, SX and CSS, events
are distributed as appeared in three risk categories of each score: ACEF low
risk 12% (2 events), medium risk 17% (6 events), high risk 36% (21eventi); SX:
low risk 23% (8 events), medium risk 20% (8 events), high risk 35% (13 events);
CSS: low risk 20% (12eventi), medium risk 9% (2 events), 48 high-risk % (15
events).Therefore the incidence of MACE was significantly higher in patients with
ACEF high compared to patients with ACEF intermediate and ACEF low (36% vs.
17% vs. 12% p=0.03), as well as for the Clinical Syntax, the group of high shows
a significant difference in risk of events compared with medium and low risk (48%
vs 9% vs 20%, p=0.04). While there are no significant differences between the
medium and low risk for both the ACEF score (p=0.06).

Conclusion: The ACEF score and Clinical Syntax score are valuable tools for
risk stratification of cardiovascular events in diabetic patients undergoing percu-
taneous angioplasty.

P5366 | BEDSIDE
Association between serum thyroid stimulating hormone (TSH) levels
and coronary collateral development

E.E. Ustun, A. Ongun, O.U. Ozcan, H. Goksuluk, S. Gulec, C. Erol. Ankara
University School of Medicine, Ankara, Turkey

Introduction: Coronary collaterals are an alternative source of blood supply to
the myocardium. Studies have shown that thyroid hormones are pro-angiogenic
for the development of blood vessels. In the study, we aimed to analyze the effects
of the serum thyroid stimulating hormone (TSH) levels and different thyroid clinics
on the development of coronary collaterals.

Materials and methods: 561 consecutive patients who have undergone coro-
nary angiography and had at least one major coronary artery stenosis of >90%
were enrolled in the study. Collateral development was graded according to the
Cohen-Rentrop method. Grades were divided into two subgroups; patients with
grade 0-1 collateral were defined as having poor, and patients with grade 2—
3 collateral were defined as having good collateral. Then, association between
the serum thyroid hormones and the coronary collateral was assessed. Sub-
sequently, participants were divided into three subgroups according to the thy-
roid hormone levels; euthyroidism, subclinical hyperthyroidism, and subclinical
hypothyroidism. Then, the effect of different thyroid clinics on the coronary collat-
eral formation was investigated.

Results: Mean age of the patients was 63.5+10.7 years. 425 of the cases (75.8%)
were men. Serum triglyceride (153.0+78.6 mg/dL vs. 176.9+74.3 mg/dL, p=0.03)
and TSH (1.99 wlU/ml vs. 2.30 plU/ml, p=0.02) levels were lower in patients with
good collaterals compared to those with poor collaterals. Subjects with good col-
laterals were significantly more likely to have severe lesion location on the right
coronary artery (RCA) (72.4% vs. 52.2%, p<0.01). Other demographic charac-
teristics, laboratory data and cardiovascular medications were similar among the
groups. Then, the effect of different thyroid clinics on the development of coronary
collaterals was investigated, and found that good collateral formation was statis-

tically higher in the subclinical hypothyroidism group (21.1% vs. 8.2%, p<0.001).
After that, the association between the various clinical characteristics and the
extent of the collaterals was assessed by using univariate and multivariate re-
gression models. Analysis of data has revealed that lesion location on the RCA
and presence of subclinical hyperthyroidism were independent predictors of bet-
ter collateral development [(OR: 1.87, 95% CIl 1.15-3.03, p=0.01 for the RCA),
and (OR: 2.35, 95% CI 1.05-5.29, p=0.04 for subclinical hyperthyroidism)].
Conclusion: We demonstrated that subclinical hyperthyroidism is associated
with better coronary collateral formation.

P5367 | BEDSIDE
Admission hemoglobin levels and Killip class in acute coronary
syndrome patients: insights from the cohort EPIHeart

J.C. Duarte Rodrigues’, S. Machado Leite!, P. Dias', R. Almeida’,

O. Laszczynska?, C. Araujo®, |. Moreira®, M.J. Maciel', A. Azevedo?. 'Sao
Joao Hospital, Department of Cardiology, Porto, Portugal; 2University of Porto,
Institute of Public Health, Porto, Portugal; ®Hospital Center of Tras-os-Montes
and Alto Douro, Department of Cardiology, Vila Real, Portugal

Background: In the setting of an acute coronary syndrome (ACS) hemoglobin
levels have the potential to worsen the myocardial ischemic insult. Killip classifi-
cation is a simple clinical tool that has previously shown good prognostic value
in patients with myocardial infarction. Data relating hemoglobin levels to clinical
outcomes during patients’ in-hospital stay remains limited.

Purpose: Our aim was to examine the association between baseline hemoglobin
values and Killip classification during the index hospitalization in patients with
ACS.

Methods: The data were obtained in the framework of an ongoing cohort of ACS,
consecutively admitted at the Cardiology department of two tertiary hospitals of
different regions, between August 2013 and April 2014. We analyzed data regard-
ing demographic and clinical characteristics, as well as laboratory data. Patients
were categorized according to Killip classification regarding their evolution during
the hospitalization (Classes |, Il, lll, and 1V), as registered in medical records.
The association of admission hemoglobin (continuous variable) and the depen-
dent variable Killip class was quantified using odds ratios (OR) and their 95%
confidence interval (95% CI) estimated by multinomial logistic regression.
Results: Among 332 patients admitted for ACS (50.3% ST-elevation ACS and
49.7% non-ST-elevation ACS), the mean age was 64+14 years and 72.6% were
male. Hemoglobin admission values ranged between 5.5 and 18.3 g/dL (median
14.3). Two hundred and fifty four patients evolved in Killip I, 49 in Killip 1, 19
in Killip 11l and 10 in Killip IV, and their median (interquartile range) admission
hemoglobin was 14.5 (13.3—-15.4), 13.5 (12.2-15.3), 13.1 (11.2-14.3) and 12.6
(11.0-16.1), respectively (p<0.001). After adjustment for differences in baseline
characteristics (sex, age, creatinine at admission, ACS type and previous heart
failure), for each 1 g/dL higher hemoglobin at admission the probability of evolv-
ing in Killip class Ill decreased by 27% (OR=0.73, 95% CI 0.55-0.97, p=0.028),
and that of evolving in class 1V decreased by 34% (OR=0.66, 95% CI 0.47-0.92,
p=0.015) with no effect seen for Killip Il (OR=1.06, 95% CI 0.85-1.32, p=0.592).
Conclusions: In ACS patients, admission hemoglobin values independently pre-
dict Killip class. So, our results reinforce the fact that in the setting of ACS, lower
hemoglobin levels at admission are related with worse clinical evolution, namely
regarding severe heart failure.

P5368 | BENCH

Fibrinogen high levels, but not fibrinogen genetic variability is a risk
factor coronary artery disease in patients with essential hypertension
and diabetes mellitus type 2

N. Papageorgiou, A. Briasoulis, G. Hatzis, M. Kozanitou, A. Miliou,

E. Androulakis, G. Latsios, S. Papaioannou, Z. Pallantza, D. Tousoulis.
Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Purpose: It is well established that hypertension (HTN) and diabetes melli-
tus (DM) are important risk factors for coronary artery disease (CAD). In addi-
tion, controversial data exist related to the role of fibrinogen genetic variants in
atherosclerosis-CAD. Therefore, we examined the effects of the rs180070 and
rs2070011 fibrinogen polymorphisms on the risk for CAD/myocardial infarction
(MI) in patients with DM and HTN admitted with stable angina pectoris symptoms.
Methods: A total of 744 subjects were enrolled in 3-year period. Fibrinogen poly-
morphisms were determined by polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) technique. Fibrinogen plasma level were mea-
sured by the Clauss method.

Results: The AA homozygosity of rs180070 was associated with significantly
higher levels of fibrinogen in both HTN and DM (p=0.05, p=0.04 respectively).
The presence of AA genotype (rs180070) was also significantly associated with
increased risk of CAD in the general population [OR: 3.2, 95% Cl, (1.01-10.1,
p=0.049)]. Interestingly, multivariate logistic regression analysis showed that fib-
rinogen levels >443 mg/dl were associated with higher risk for CAD [OR: 3.9,
95% Cl, (1.7-9.4, p=0.002)] compared to levels <347 mg/dl in the general pop-
ulation. Similar associations were observed in HTN and DM patients. In hyper-
tensive patients, higher fibrinogen levels >443 mg/dl [OR: 3.5, 95% Cl (1.14—
10.9, p=0.029), but not the AA genotype of rs180070 [OR: 3, 95% CI (0.78-11.9,
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p=0.11)] were independent predictors of CAD. Similarly, in DM only fibrinogen re-
mained an independent predictor of CAD [OR 5.86, 95% Cl (1.1-31.2, p=0.038)].
Finally, neither the AA homozygosity of the rs180070 nor the AA homozygosity of
the rs2070011 was associated with the occurrence of Ml in the overall cohort [OR:
1.87, 95% CI (0.37-8.9), p=0.46 and OR: 0.75, 95% CI (0.39-1.43), p=0.378 re-
spectively]. No association between the AA homozygotes (rs180070) and M| was
detected in DM or HTN subjects.

Conclusions: Our results indicate that elevated fibrinogen levels may be an in-
dependent predictor of CAD risk in both HTN and DM subjects. Although, the
presence of the AA homozygostiy (rs180070) resulted in higher fibrinogen levels
and risk of CAD in the overall cohort, no significant effect was found in the sub-
groups of HTN and DM. This finding suggest that the AA genotype does not raise
CAD risk independently of fibrinogen levels and major risk factors. Interestingly,
fibrinogen levels were not associated with the incidence of MI, which could be
attributed to the low event rate.

P5369 | BENCH
miRNA-197 and miRNA-223 predict cardiovascular death in a cohort of
patients with symptomatic coronary artery disease

C. Schulte, S. Molz", S. Appelbaum’, M. Karakas', P.S. Wild?, K.J. Lackner?,
R.B. Schnabel’, S. Blankenberg', T. Muenzel?, T. Zeller'. " University Heart
Center Hamburg, Department of General and Interventional Cardiology,
Hamburg, Germany; ?University Medical Center of Mainz, Mainz, Germany

Background: Circulating microRNAs (miRNAs) have been described as poten-
tial diagnostic biomarkers in cardiovascular disease and in particular, coronary
artery disease (CAD). Few studies were undertaken to perform analyses with
regard to risk stratification of future cardiovascular events. So far, only one large-
scale prospective study involving miRNA screening has been performed identify-
ing miR-126, miR-197 and miR-223 as related to future myocardial infarction.
Purpose: The aim of our prospective study was to further evaluate these miRNAs
in a large prospective cohort of patients with invasively diagnosed CAD.
Methods: We prospectively evaluated baseline levels of 3 miRNAs (miR-126,
miR-197 and miR-223) in serum samples of 1,112 CAD patients with respect to
the endpoint cardiovascular death (n=21; 1.9%). Patients enrolled had symptoms
of suspected coronary artery stenosis and CAD was diagnosed via coronary an-
giography. miRNA quantification was performed using real time polymerase chain
reaction (RT-gPCR). Cycle threshold (Ct) values were normalized to C. elegans
miR-39 (cel-miR-39). The formula 20(CUMRNAI-ClicelmiRNA-39)] \yas ysed for Ct <40.
In the case of Ct >40 the Ct value was considered as undetermined.

Results: The median follow-up period was 4 years [25th; 75th percentile: 2.78;
5.04]. The median age was 63.5 years [57; 69] with 80.4% males. 38.7% of the
patients presented with acute coronary syndrome (ACS) and 61.3% were diag-
nosed with stable angina pectoris (SAP).

Elevated levels of miRNA-197 and miRNA-223 reliably predicted future cardiovas-
cular death in the overall group (miRNA-197: Hazard Ratio (HR) 1.594 per one
standard deviation (SD) increase (95% confidence interval (Cl) 1.078; 2.358),
p=0.02, concordance index (c-index) 0.786; miRNA-223: HR 1.923 per one SD
increase (1.098; 3.397), p=0.024, c-index 0.801). In ACS patients the predictive
power of these two miRNAs was even higher (miRNA-197: HR 2.05 per one SD
increase (1.162; 3.618), p=0.013, c-index 0.887); miRA-223: HR 3.488 per one
SD increase (1.254; 9.708), p=0.017, c-index 0.849).

Conclusion: Elevated levels of serum-derived circulating miRNA-197 and
miRNA-223 were identified as predictors for cardiovascular death in patients with
CAD. These results are based on the largest study so far investigating the appli-
cability of miRNAs as biomarkers in cardiovascular disease. Our results suggest
circulating miRNAs as promising biomarkers not only with diagnostic but also with
prognostic and predictive value with respect to future cardiovascular events.

P5370 | BEDSIDE
Association between sex hormone-binding globulin and coronary
artery disease in males

C.M. Wickramatilake', M.R. Mohideen?, C. Pathirana®. ' Faculty of Medicine,
University of Ruhuna, Biochemistry, Galle, Sri Lanka; ?International Medical
University IMU Clinical School, Internal Medicine, Batu Pahat Johor,
Malaysia; ° Faculty of Medicine, University of Ruhuna, Biochemistry, Galle, Sri
Lanka

Background: Low concentration of testosterone in men is found to be associ-
ated with coronary artery disease (CAD) and its risk factors. Major portion of
testosterone is bound to sex hormone-binding globulin (SHBG). The link between
SHBG and coronary artery disease is not well established.

Purpose: The objective was to evaluate the association between sex hormone-
binding globulin (SHBG), sex hormones and coronary artery disease among men.
Methods: A hospital-based case-control study used patients with angiograph-
ically proven coronary artery disease (n=84) and acute myocardial infarction
(n=84) as cases and controls (n=84) from the surgical wards. Serum samples
were used to assess the levels of high sensitivity C-reactive protein (hs-CRP),
total cholesterol, HDL-cholesterol (high density lipoprotein), triglycerides, SHBG
and total testosterone (TT). The levels of LDL-cholesterol (low density lipopro-
tein) were calculated using Friedewald’s formula and free testosterone (FT) and
bioavailable testosterone (BT) levels were calculated using Vermeulen’s formula.

Free androgen index (FAI) was calculated. Data were analysed using appropriate
statistical tests.

Results: Total testosterone (TT) (11.58+2.9 vs. 18.64+7.4 nmol/L, p=0.001), free
testosterone (FT) (0.183+0.056 vs. 0.388+0.256 nmol/L, p=0.001), bioavailable
testosterone (BT) (4.31£1.32 vs. 9.10+6.02 nmol/L, p=0.001), free androgen in-
dex (24.6+7.65 vs. 54.3+40.8, p=0.001) were significantly lower in patients com-
pared to controls, but SHBG (48.4+7.16 vs. 42.8+12.1 nmol/L, p=0.001) and hs-
CRP (3.55+1.23 vs. 1.69+0.57 mg/L, p=0.001) were significantly higher in pa-
tients compared to controls. SHBG (p=0.040, OR=0.040, 95% Cl: 0.78-2.78), TT
(p=0.017, OR=3.10, 95% CI: 0.75-12.72), hs-CRP (p=0.001, OR=10.54, 95% Cl:
4.57-15.63), smoking (p=0.009, OR=3.99, 95% Cl: 1.41-11.32) were found to be
significant independent predictors of CAD, but not BT (p=0.826, OR=0.354, 95%
Cl: 0.042-2.80) and FT (p=0.659, OR=0.651, 95% ClI: 0.025-1.26).
Conclusion: Serum low TT, high SHBG and hs-CRP are associated with CAD
and are independent predictors of CAD in men.

Acknowledgement/Funding: University Grants Commission, Sri Lanka
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Differential adipose tissue bradykinin receptors gene expression
profiles in obese patients with and without coronary artery disease

M. Marketou, G. Kochiadakis, J. Kontaraki, E. Zacharis, K. Roufas,
F. Maragoudakis, D. Vougia, J. Logakis, S. Petousis, P. Vardas. Heraklion
University Hospital, Heraklion, Greece

Purpose: Adipose tissue is an inflammatory source of coronary artery disease
(CAD). Kinin receptors may be an important determinant of the impact of adiposity
on endothelial function and cardiovascular function. The aim of this study was to
examine kinin receptors gene expression levels in the adipose tissue in obese
patients with and without CAD.

Methods: Obese patients (BMI >30kg/m?) undergoing coronary angiogram were
participated in the study. We included 10 patients with CAD (6 male, 61+8 years
old) and 9 patients without CAD (6 male, 6318 years old). Subcutaneous white
adipose tissue biopsies were obtained from the site of paracentesis before the
procedure and analyzed for bradykinin receptor type 1 (BR1) and 2 (BR2) gene
expression by RT-quantitative PCR.

Results: Adipose tissue analysis revealed increased BR1 and BR2 gene expres-
sion levels in obese patients with CAD compared to those without CAD. More
specifically, BR1 gene expression levels were 654+345 in patients with CAD
versus 107+99 in patients without CAD and BR2 gene expression levels were
4524145 in patients with CAD versus 133+107 in patients without CAD (p<0.05
for both). No statistical significant correlation were found between BR1 and BR2
gene expression levels and patients’ BMI.

Conclusions: There is a divergence in BR1 and BR2 gene expression in adipose
tissue between obese patients who exhibit or do not exhibit CAD. Our findings
may have implications in the pathophysiology and treatment of atherosclerosis
and should be further investigated.

P5372 | BEDSIDE
A prognostic value of aortic annulus displacement assessed by
contrast left ventriculography in cardiac catheter laboratory

S. Kuwata, K. Yoneyama, K. Kongoji, T. Mitarai, K. Mizukoshi, R. Kamijima,
M. Izumo, Y. Tanabe, T. Harada, Y. Akashi. St.Marianna University School of
Medicine, Dept. of Internal Medicine, Division of Cardiology, Kawasaki, Japan

Background: Left ventricular (LV) longitudinal strain has been a novel index of LV
systolic function commonly used in echocardiography. We developed the estima-
tion of aortic annulus displacement (AAD) from conventional left ventriculography
(LVG) in cardiac catheter laboratory.

Purpose: The purpose of this study was to evaluate whether AAD obtained by
LVG was associated with the incidence of adverse events.

Methods: Nine hundred and ninety eight consecutive non-atrial fibrillation pa-
tients who had undergone conventional catheters containing LVG based on clini-
cal indications were enrolled and followed retrospectively from our clinical chart.
End diastole length (EDL) and end systole length (ESL) were assessed from the
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Figure. Kaplan-Meler curves and Receiver-Operating-Characteristic curves
for Incident adverse events
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apex to the aortic valve insertion on the LVG. AAD was calculated as 100*(EDL-
ESL)/EDL. The Cox regression analysis was used to predict the endpoints of
adverse events.

Results: Ninety six outcomes (all-cause death; 39, congestive heart failure; 21,
late revascularization; 34, myocardial infarction; 2) were observed during the
follow-up period for median 3.1 years. In multivariate analysis, adverse events
were significantly associated with lower AAD (hazard ratio 0.852; 95% confi-
dence interval 0.791-0.918, p<0.01) after adjustment for traditional risk factors
and coronary artery disease (CAD). The area under the curve (AUC) of AAD was
greater than that of LV ejection fraction (LVEF) (0.656 vs. 0.541, p<0.05). AAD
improved AUC compared with traditional risk factors, and AAD combined with
LVEF, CAD and brain natriuretic peptide had the largest AUC (0.678).
Conclusion: Lower AAD was related to incidence of adverse events in patients
who underwent coronary angiography for clinical indications. AAD is superior pre-
dictor to conventional LVEF as a predictor of adverse events.

P5373 | BEDSIDE

Background characteristics and prognosis in non-invasively treated
patients with type 1 and type 2 myocardial infarction. Data from the
SWEDEHEART registry

T. Baron', K. Hambraeus?, D. Erlinge®, T. Jernberg*, B. Lindahl' on behalf of
TOTAL-AMI study group. 'Uppsala Clinical Research Center, Uppsala University,
Department of Medical Sciences, Uppsala; ?Falun Hospital, Department of
Cardiology, Falun; °Lund University, Skane University Hospital, Department

of Cardiology, Lund; “Karolinska Institute, Karolinska University Hospital,
Huddinge, Department of Cardiology, Stockholm, Sweden

Purpose: To assess differences in demographic, clinical characteristics and long-
term survival between non-invasively treated patients with type 1 and type 2 my-
ocardial infarction (MI).

Methods and results: A total of 59394 patients with Ml were registered be-
tween 2011-2013 in the Swedish Web-System for Enhancement and Develop-
ment of Evidence-Based Care in Heart Disease Evaluated According to Recom-
mended Therapies (SWEDEHEART) registry and followed up for a mean of 1.87
years. The majority of cases presented with type 1 MI (n=53342; 89.8%) while
6.9% (n=4083) with type 2 MI; 66.8% (n=2726) of patients with type 2 Ml and
20.6% (n=10978) with type 1 MI did not undergo coronary angiography during
hospitalization. For backgroud characteristics see table. Type 2 Ml patients devel-
oped smaller myocardial necrosis (max troponin T 7351213 vs. 965+1798ng/L,
p<0.001) as compared to those with type 1 MI. Tachycardia (6.7 vs. 2.5%), acute
anemia/bleeding (9.4 vs. 1.5%) or acute respiratory failure (5.5 vs. 2.0%) could
be more often identified in type 2 Ml patients.

The crude long-term mortality risk was lower in patients with type 2 Ml (HR 0.92,
95% Cl 0.87—-0.98) as compared to type 1 Ml and remained significantly lower
after adjustment for age, sex, co-morbidities, treatments and triggering mecha-
nisms (HR 0.81, 95% Cl 0.73-0.89).

Type 1 MI w/o coronary Type 2 MI w/o coronary p

angiography (n=10,978) angiography (n=2,726)
Age, y (+SD) 83.5+9.0 80.5+9.8 <0.001
Women, % 50.0 50.2 ns
Smoking, % 42.8 51.2 <0.001
Hypertension, % 62.5 59.8 0.008
Diabetes, % 31.2 32.6 ns
History of M, % 49.3 445 <0.001
History of CHF, % 24.9 24.3 ns

Conclusions: Among the selected group of conservatively managed Ml patients
in this real life study, those classified as type 2 Ml had lower age, lower proportion
of hypertension and previous cardiovascular events, smaller myocardial necrosis,
but higher prevalence of identifiable triggering mechanisms. Both crude and ad-
justed long-term mortality risk were significantly lower in conservatively managed
patients with type 2 MI compared with type 1 MI.
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Identification and characterization of heterozygous familial
hypercholesterolemia patients using the Vanderbilt University Medical
Center Synthetic Derivative database

L. Lipworth', J. Shirey-Rice?, W.-Q. Wei?, J. Hardin*, G. Shi®, K. Monda*,
J.P. Fryzek®, S. Fazio”, S.S. Cohen®, J.C. Denny®. " Vanderbilt University
Medical Center, Department of Medicine, Nashville, TN, United States of
America; 2 Vanderbilt University Medical Center, Vanderbilt Institute for Clinical
and Translational Research, Nashville, TN, United States of America; °Vanderbilt
University Medical Center, Department of Biomedical Informatics, Nashville, TN,
United States of America; *Amgen Inc., Center for Observational Research,
Thousand Oaks, CA, United States of America; ®Johns Hopkins University,
Baltimore, MD, United States of America; ® EpidStat Institute, Ann Arbor, MI,
United States of America; ”Oregon Health and Science University, Center for
Preventive Cardiology, Knight Cardiovascular Institute, Portland, OR, United
States of America; & Vanderbilt University Medical Center, Departments of
Biomedical Informatics and Medicine, Nashville, TN, United States of America

Background: Despite an estimated prevalence of 1:300-1:500, and an asso-

ciated high risk of premature cardiovascular disease (CVD), few contemporary
studies have characterized the heterozygous familial hypercholesterolemia (FH)
population with respect to demographics, clinical characteristics, or treatment pat-
terns.

Purpose: To leverage structured and unstructured longitudinal clinical data and
bioinformatics expertise to identify and characterize FH patients within the Van-
derbilt University Medical Center de-identified electronic medical records (EMR)
database (Synthetic Derivative) from 1996 to 2014.

Methods: Using diagnostic and procedure codes, narrative text from clinical care,
laboratory values, and inpatient and outpatient medication histories, adult FH pa-
tients were identified using Dutch Lipid Network (DLN) criteria components and
classified as “probable” or “definite” FH. Demographics, clinical characteristics,
laboratory measures, and use of lipid lowering therapies were described.
Results: Out of a population of 218,652 individuals with at least one low-density
lipoprotein cholesterol (LDL-C) measure, we identified 622 probable and 430 def-
inite FH patients. Herein results are limited to definite FH patients, among whom
40% were male, 68% white, 39% ever-smokers, and 35% obese (body mass in-
dex >30kg/m?). Median number of clinic visits and hospital admissions over the
cumulative EMR were 47 [interquartile range (IQR) 15-132] and 2 (IQR 0-9), re-
spectively, over a median duration of 9 (IQR 3—14) years. Median number of LDL-
C measures was 6 (IQR 3-15); 83% and 16% had a recorded LDL-C value >330
or 250-329 mg/dl, respectively, and maximum LDL-C had a median value of 340
(IQR 309-386). Median value (mg/dl) for high-density lipoprotein cholesterol and
triglycerides were 47 (IQR 39.5-58) and 164 (IQR 115-241), respectively. Preva-
lence of CVD was 8% for myocardial infarction, 11% peripheral arterial disease,
non-hemorrhagic stroke or unstable angina, 13% heart failure, 15% revascular-
ization, 24% type 2 diabetes, and 87% hypertension. The prevalence of statin use
was 84%, with 45% taking a high-dose statin and 48%, 37% and 27% also tak-
ing ezetimibe, fibrate or niacin, respectively. None of the patients had evidence in
any clinical document indicating LDL receptor mutation testing, and only five were
found to have narrative keyword strings explicitly noting the presence or suspicion
of familial or inherited hypercholesterolemia.

Conclusion: Rigorous EMR characterization in a tertiary medical center popula-
tion suggests that FH may be under-recognized and inadequately treated.
Acknowledgement/Funding: EpidStat Institute, Ann Arbor, Ml
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Impact of coronary calcification in female patients undergoing PCI:
Results from a pooled analysis of 26 randomized trials

I. Mastoris, M. Aquino’, S. Sartori', G.G. Stefanini?, G.W. Mikhail®, P.G. Steg*,
M.C. Morice®, R.V. Jeger®, G.W. Stone’, R. Mehran' on behalf of WIN DES
Investigators. " Mount Sinai Medical Center, New York, United States of America;
2|stituto Clinico Humanitas, Milan, Italy; °Imperial College Healthcare NHS Trust,
London, United Kingdom; *University Paris Diderot, Paris, France; ° Institut
Cardiovasculaire Paris Sud, Paris, France; ¢ University Hospital Basel, Basel,
Switzerland; 7 Columbia University Medical Center, New York, United States of
America

Background: Previous studies, in which the majority of patients were male, have
shown that percutaneous coronary intervention (PCI) of moderately and severely
calcified coronary lesions is an independent predictor of death, myocardial infarc-
tion (M), stent thrombosis (ST), and restenosis after PCl. Whether or not similar
associations exist for female patients undergoing PCI remains unclear.
Methods: We pooled patient level data of female participants from 26 randomized
trials of drug eluting stents. Calcification was evaluated by qualitative coronary
angiography in central core laboratories or sites. We divided the study population
into two groups according to calcification grade: none/mild vs. moderate/severe.
Subsequently, we sought to evaluate the frequency and impact of coronary calci-
fication on future ischemic outcomes.

Results: Of 11,557 women included in the primary pooled analysis, coronary
calcification status was available for 7156 patients. Compared to none/mild cal-
cification (n=5343, 75%), patients with moderate/severe calcification (n=1813;
25%) were older, were more likely to have diabetes, hypertension, hypercholes-
terolemia, previous history of CABG, lower ejection fraction, more multivessel dis-
ease, greater number of lesions and more commonly at least one B2/C lesion. At
3-year follow-up, women undergoing PCI of lesions with moderate/severe calcifi-
cation had higher rates of mortality (7.2% vs. 5%, p=0.0005), cardiac death (4%
vs 2.5%, p=0.002), myocardial infarction (MI; 6.8% vs. 4.5%, p=0.003) and target
lesion revascularization (TLR; 9.1% vs. 7.5%, p=0.025) compared to those with
only none/mildly calcified lesions. Stent thrombosis (ST) did not reach statistical
significance (p=0.17). After adjustment for baseline differences, calcification sta-
tus remained independently associated with 3-year all-cause mortality (HR: 1.69,
95% Cl 1.15-2.49, p=0.0078) and TLR (HR; 1.39, 95% CI 1.14—-1.68, p=0.0009)
but not cardiac death, MI, or ST.

Conclusion: Moderate to severe coronary artery calcification is present in one
of four women undergoing PCI and is a powerful independent predictor of late
mortality and TLR.
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Prognostic value of coronary artery calcium score for major
perioperative cardiovascular complications in type 2 diabetic patients
undergoing trans-femoral amputation

E. Shalaeva', H. Saner?, B. Babadjanov', U. Pulatov', Q. Matmurotov’,

A. Shalaeva'. ' Tashkent Medical Academy, Republican Centre of purulent
surgery and complications of diabetes, Tashkent, Uzbekistan; ?Bern University
Hospital, Cardiovascular Prevention and Rehabilitation, Department of
Cardiology, Bern, Switzerland

Perioperative risk for major perioperative cardiovascular complications is partic-
ularly high in patients with type 2 diabetes undergoing trans-femoral amputation
and contrast application for angiography is often contraindicated due to nephropa-
thy. The aim of this study was to identify prognostic value of coronary computed
tomographic angiography (CCTA) and coronary artery calcium (CAC) score for
major perioperative cardiovascular complications in these patients.

Materials and methods: In this prospective single center interventional co-
hort study, we evaluated 331 consecutive pts with diabetes and without history
of coronary intervention or myocardial infarction (MI) undergoing trans-femoral
amputation during the year 2013. 179/331 pts (54%) had no contraindications
for contrast application and were included in the study cohort. CCTA and CAC-
scoring were performed using a 64 detector rows CT scanner GE USA “Light
speed” VCT cardiac 72013287YA 2008.

Results: Female in our study were significantly older than male (68.1£5.9 vs.
57.2+6.2, p=0.0017). All women and 65% of men had clinical coronary artery dis-
ease (CAD). Increasing CAC was associated with significant increasing severity
of CAD and incidence of cardiovascular complications (Table). Perioperative pe-
riod of 26 (14.5%) of pts was complicated by acute Ml (19 Q-wave and 7 non
Q-wave), 3-vessel obstructive CAD was in 85.7%, 2-vessel in 4.8%.

CAC compared with severity of CAD

n (%) CAC=0 CAC=1-99 CAC=100-399 CAC=400-999 CAC >1000
n=6 n=20 n=44 n=84 n=25
No CAD 4 (66.7) 3(15) - - -
Non-obstructive CAD 2(33.3) 17(85) 21 (47.7) 6(7.1) -
1-vessel obstructive CAD - - 16 (36.4) 41 (48.8) -
2-vessel obstructive CAD - - 5(11.4) 29 (34.5) 7 (28)
3-vessel obstructive CAD - - 2(4.5) 8(9.5) 18 (72)
Perioperative MI, n=26 - - 2(4.5) 8(9.5) 16 (64)
Death, n=10 - - - 1(1.2) 9 (36)

CAC, coronary artery calcium; CAD, coronary artery disease.

Conclusion: Predicative value of CAC for perioperative MI and death is high
in pts with type 2 diabetes undergoing trans-femoral amputation. Whereas pts
with a CAC <99 had only a small prevalence of potentially obstructive CAD, the
incidence of MI or death increased from 4.5% to 64% with increasing CAC score
from 400 to 1000 indicating increasing need for coronary revascularization before
surgery.
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Acute coronary syndrome in patients without cardiovascular risk
factors: in-hospital morbidity and mortality

M. Rodrigues Neto, A. Correia, R. Rodrigues, M. Gomes Serrao, N. Santos,
S. Gomes, B. Silva, G. Caires, A. Drumond Freitas, D. Pereira. Hospital Dr. Nélio
Mendonga, Cardiology, Funchal, Portugal

Background: Although it is less frequent, a fraction of patients admitted with
Acute Coronary Syndrome (ACS) does not have known cardiovascular risk factors
(CVRF).

Purpose: We aimed to evaluate the impact of the absence of known CVRF on
the in-hospital morbidity and mortality in a population with ACS.

Methods: Prospective study of 1294 consecutive patients admitted for ACS in a
single coronary unit (CCU), from October 2009 to September 2014. We defined
CVREF as previous ACS, percutaneous coronary intervention, coronary artery by-
pass graft, stroke, systemic hypertension, diabetes mellitus, dyslipidemia, smok-
ing, peripheral vascular disease and family history. We compared 2 groups, ac-
cording to the presence of CVRF: group I) patients without CVRF and group
Il) patients with at least one CVRF. We compared them regarding the primary
composite endpoint (EPC)-cardiovascular death, non-fatal myocardial infarction
or stroke- and the in-hospital mortality.

Results: In our study, 7,50% of patients presented with no known CVFR and
there were no statistical differences regarding sex or age between the two groups
[I: n=97;7,50%; 75,3% men; 67,65 years (interq (iq)= 21,29) vs Il: n=1197; 92,5%,;
69,4% men; 66,55 years (iqg=21,60)]. At admission, group | presented higher rate
of ST-segment elevation myocardial infarction [l: 66,0% vs IlI: 40,2%, p<0,01]and
shorter door-to-angiography time [l: 85,0 minutes (iq=639,25) vs II: 158,0 min-
utes (ig= 393,00), p<0,001]. Group | had more one-vessel disease [I: 46,5 vs Il:
33,1, p<0,02] in contrast with group Il, who had more multivessel disease. There
was no difference referring to Killip class or to analytic parameters (glycaemia,
creatinine, troponin, CK and BNP) between both groups. During hospitalization,
group | was less prescribed with beta-blockers [I: 39,2% vs Il: 51,7%, p<0,03],
calcium antagonists [l: 5,2% vs Il: 12,6%, p<0,03] or nitrates [I: 42,3% vs II:

53,8%, p<0,05]. There was no difference regarding neither invasive stratification
nor reperfusion therapy. Group | experienced more cardiogenic shock [l: 16,5%
vs |I: 5,8%, p<0,001] and cardio-respiratory arrest [I: 13,4% vs II: 5.4%, p<0,03].
In-hospital age-adjusted mortality was superior in group | [I: 31,0% vs II: 12,2%,
p<0,01] as was EPC [I: 15,5% vs II: 7,0%, p<0,01].

Conclusion: The absence of known CVRF did not reflect a better in-hospital
prognosis. On the opposite, these patients had worse clinical outcome and, thus,
even in the absence of CVRF we should keep a close monitoring and the recom-
mended therapeutics.
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Percutaneous coronary revascularization reduces risk of acute renal
failure when compared to coronary artery bypass graft: a meta-
analysis of 8 studies and 257980 patients

G. Quadri', C. Moretti', F. D’Ascenzo’, P. Omede’’, A. Montefusco', G. Frati?,
M. Mancone?, T. Palmerini®, G. Biondi Zoccai?, F. Gaita'. "University of Turin,
A.O. Citta della Salute e della Scienza, Division of Cardiology, Turin, ltaly;
2Sapienza University of Rome, Rome, ltaly; ¢ University Hospital Policlinic S.
Orsola-Malpighi, Bologna, ltaly

Introduction: Incidence of acute renal failure after PCI (Percutaneous Coronary
Intervention) and CABG (Coronary Artery Bypass Graft) remains to be deter-
mined.

Methods: Pubmed, Google Scholar and Cochrane Collaboration were searched
for randomized controlled trials or studied with multivariable analysis comparing
incidence of acute renal failure after PCl and CABG. Metaregression analysis was
also performed for baseline features.

Results: Four randomized controlled trials with four hundred and thirty five pa-
tients and for observational studies with two hundred fifty-seven thousand and
five hundred forty-five patients were included. Three vessels revascularization
was performed in 54.0% (23.0-78.3) of patients, and acute renal failure was sig-
nificantly reduced by PCI when compared to CABG with an Odds Ratio (OR) of
(0.76 [0.58-0.99] 12 99%)): this result was mainly driven by data derived from ob-
servational studies adjusted with multivariable analysis (OR of 0.67 ([0.65—0.68]
12 0%), while it did not reach significance for RCTs only (OR of 0.83 [0.42—1.61]
12 99%). At meta regression analysis, the benefit of PCI in reducing renal failure
compared to CABG was significantly increased in patients with diabetes melli-
tus (B -0.01; [-0.02; —0.01], p=0.01) and with congestive heart failure (B —0.09
[-0.16; -0.03]; p=0.01).

Conclusion: Risk of acute renal failure is significantly reduced by PCI when com-
pared to CABG: this benefit, although derived mainly from observational studies,
is significantly increased in patients with diabetes mellitus and congestive heart
failure.
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Routine SYNTAX scoring correctly identifies suitability for PCl in
high-risk surgical patients

L. Tin, J. Sarma, A. Mozid, W. Yafi, M. Buch, E. Abdelaal, S. Chowdhary,
H. Contractor. University Hospital of South Manchester NHS Foundation Trust,
Manchester, United Kingdom

Introduction - European guidelines recommend SYNTAX scoring to direct optimal
revascularisation strategies in non-diabetics with multi-vessel disease. Data sug-
gest equivalent outcomes between CABG and PCl in low and intermediate risk
tertiles. However, the impact of increased SYNTAX scoring upon rates of referral
for surgical revascularisation in clinical practice in these groups remains unclear
Methods: A prospectively collected database of 3896 patients at a single UK
tertiary centre was interrogated for referrals for CABG, between Jan and Dec
2013. To ensure equivalence, diabetics and those undergoing concomitant valve
surgery or other procedures were excluded. All others were SYNTAX scored and
demographic data acquired.

Results: A total of 189 patients were referred for surgery. 83% were male, mean
age was 65.3+1.0 yrs, 37% were smokers, 24% diabetic and 60% hypertensive.
71% presented with an acute coronary syndrome. After exclusions, 81 patients
remained and underwent SYNTAX scoring. Of these, 41% were found to be in the
low tertile, 29% were in the intermediate and 30% were in the high tertile (i) and
(i). When plotted against additive EUROscore, it was possible to identify patients
with favourable anatomy for PCI with a high predicted surgical jeopardy (iii).

SYNTAX scoring demonstrates large cohort with equivalent PCl outcomes
(0] (i) (i)
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Conclusions: Routine use of SYNTAX scoring suggests a high percentage of in-
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dividuals with multi-vessel coronary disease referred for surgery are in low or
intermediate tertiles and would have equivalent outcomes with PCl. SYNTAX
scoring allows for more nuanced decision making regarding options for coronary
revascularisation and increases patient choice. In particular, when combined with
EUROscore, it identifies patients with high surgical risk and favourable anatomy
for PCI.
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Impact of albuminuria on contrast-induced acute kidney injury and
in-hospital adverse cardiac events in patients who underwent
emergency coronary intervention

A. Kunimura®, T. Uetani', M. Takeshita', S. Okumura', N. Shinoda’, K. Harada',
B. Kato', H. Ishii?, T. Amano?®, T. Murohara?. ' Chubu Rosai Hospital, Nagoya;
2Nagoya University Graduate School of Medicine, Department of Cardiology,
Nagoya; °Aichi Medical University, Department of Cardiology, Nagoya, Japan

Purpose: The aim of this study was to evaluate the predictive value of albuminuria
for risk of contrast-induced acute kidney injury (CI-AKI) and in-hospital adverse
events (AE) in patients with ACS who underwent emergency PCI.

Methods: A total of 215 consecutive ACS patients undergoing emergency PCI
were enrolled. Urinary albumin to creatinin ratio (ACR; mg/gCr) was measured
and patients were divided into three groups as follows; normoalbuminuria (ACR
<30 mg/gCr, 126 patients), microalbuminuria (30< ACR <300mg/gCr, 72 pa-
tients) and macroalbuminuria (300< ACR mg/gCR, 17 patients).CI-AKI was de-
fined as a greater than 25% increase in creatinine from the baseline or an ab-
solute increase of >0.5mg/dl within 72h after the procedure. In-hospital AE was
defined as the composite of cardiovascular death, pulmonary edema, unplanned
PCl or CABG, fatal arrhythmias.

Results: Incidence of CI-AKI (p<0.0001) and in-hospital AE (p=0.001) were grad-
ually increased among three groups (Figure).Length of stay in ICU was signif-
icantly longer in macroalbuminuria group than the other group (p=0.008). Mul-
tivariate logistic regression analysis, adjusting for potential confounding factors,
resulted in an odds ratio (OR) for CI-AKI in macroalbuminuria group was 6.58
(95% Cl, 1.364—31.736; p=0.019) and 3.96 (95% Cl 1.457-10.774, p=0.007) in
microalbuminuria group when compared with normoalbuminuria group. OR for in-
hospital AE in macroalbuminuria group was 5.80 (95% CI 1.347—-24.936; p=0.018)
and 3.59 in microalbuminuria group (95% CI 1.674-7.697, p=0.001) when com-
pared with normoalbuminuria group.

Conclusions: The elevated urinary albumin excretion rate is an independent pre-
dictor of CI-AKI and in-hospital AE in patients with ACS and graded increase in
the incidence across microalbuminuria to macroalbuminuria were observed.
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Impact of lipoprotein(a) on long-term major cardiovascular events in
patients with chronic kidney disease after percutaneous coronary
intervention

H. Konishi, K. Miyauchi, R. Naito, S. Tsuboi, M. Ogita, T. Dohi, T. Kasai,
H. Tamura, S. Okazaki, H. Daida. Juntendo University, Cardiology, Tokyo, Japan

Background: Chronic kidney disease (CKD) is associated with a tremendously
increased risk for cardiovascular disease. Traditional risk factors for cardiovascu-
lar disease show diminished predictive power in these patients compared with
non CKD patients. Serum levels of lipoprotein (a) [Lp(a)] can be risk factors for
adverse events. However, the clinical implications of Lp(a) in patients with CKD
who underwent percutaneous coronary intervention (PCl) remains uncertain.
Obijectives: We ained to determine the role of Lp(a) in patients with CKD who
underwent PCI.

Methods: A total of 3,508 patients were treated by first PCI between 1997 and
2011 at our institution. Of these patients, 1,079 patients with CKD were analyzed.
Patients were divided into median groups according to individual log Lp(a) [high
Lp(a) (n=529) vs low Lp(a) (n=550)]. The primary outcome was a composite of
all-cause death and acute coronary syndrome (ACS).

Results: Baseline characteristics of two groups were similar. The median follow-
up period was 4.7 years. Cumulative event-free survival was significantly worse
for the group with high Lp(a) than with low Lp(a) group (P=0.01). Multivariable
analysis selected a log Lp(a) level as an independent predictor of primary out-
comes (hazard ratio, 1.25; 95% ClI, 1.01-1.55; P=0.04).
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Conclusions: A high Lp(a) value could be associated with a poor prognosis after
PCI for patients with CKD.
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The validation of CHA2DS2-VASc-CKD2 score for risk stratification in
patients with coronary heart disease undergoing PCI without known
atrial fibrillation

H. Hioki', T. Miura', Y. Miyashita®, H. Motoki', K. Shimada?, M. Kobayashi?,
S. Ebisawa', J. Koyama', U. lkeda' on behalf of SHNANO registry. ' Shinshu
University School of Medicine, Department of Cardiovascular Medicine,
Matsumoto, Japan; ?Nagano Red Cross Hospital, Nagano, Japan; *Matsumoto
Kyoritsu Hospital, Matsumoto, Japan

Introduction: Few simple risk stratification schemes assessing adverse events in
patients with coronary heart disease (CHD) has been studied. CHA2DS2-VASc
score is simple system to add each component if it was present, and its valida-
tion for patients in CHD has not been evaluated. Kidney function associates with
adverse events, however, it doesn’t include CHA2DS2-VASc score.

Purpose: In this study, we proposed CHA2DS2-VASc-CKD2 score and evaluated
its clinical validation to predict clinical outcome in CHD without AF.

Methods: Of 1,923 consecutive patients with CHD from SHINANO registry, 1,714
patients without AF were evaluated (age 70+11 years, 394 women). CHA2DS2-
VASc-CKD2 was calculated by CHA2DS2-VASc score added 2 in patients with
estimated glomerular filtration rate (€GFR) <30 ml/min/1.73m?, or 1 in patients
with eGFR 30 to 59 ml/min/1.73m?. The primary endpoint was MACE including
cardiac death, myocardial infarction, stroke, and hemorrhagic events at 1-year.
Results: The mean CHA2DS2-VASc score 3.4+1.5. One-year follow-up was
completed in 1,632 patients (95.2%). Cumulative incidence of MACE was 139
cases. Figure 1 indicated higher CHA2DS2-VASc score associated with higher
incidence of MACE (P <0.001).

The incidence of MACE was significantly associated with CHA2DS2-VASc-CKD2
score (hazard ratio 1.25, 95% confidence interval 1.13-1.38, p<0.001).
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Conclusions: The CHA2DS2-VASc-CKD2 score could predict future adverse
events in CHD without known AF.
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Genetic variation in ADAMTS? is associated with severity of coronary
artery disease

K. Chan', R.S. Patel?, X. Pu', FL. Ng', S. Hayek®, R.N. Poston', A. Quyyumi?,
S. Ye'. "Queen Mary University of London, London, United Kingdom; 2 University
College London, London, United Kingdom; 3Emory University, Atlanta, United
States of America

Purpose: Genome-wide association studies have identified ADAMTS? as a risk
locus for coronary artery disease (CAD) and myocardial infarction (MI). Functional
studies suggest ADAMTS7 may promote cellular processes in atherosclerosis.
We studied if risk variant carriers exhibit a greater burden of angiographic CAD.
Methods: We genotyped ADAMTS7 in the Southampton Atherosclerosis Study
(SAS, n=1359), and replicated in the Emory Genebank (Emory GB, n=2684). An-
giographic CAD was phenotyped in both cohorts, as presence of >50% stenosis
in any epicardial vessel and semi-quantitative scores including the Gensini Score
(GS), Sullivan Extent Score (SES) and the Duke Severity Index (DSI).

Results: We confirmed an association between ADAMTS7 genotype and pres-
ence of CAD under an additive genotype model in SAS (p=0.05) and Emory GB
(p=0.017), but found no association with Ml in the presence of CAD. ADAMTS
genotypes were associated with all of the angiographic severity scores in SAS
(GS p=0.017, SES p=0.045, DSI p=0.029), and independently replicated in

Emory Genebank
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Emory GB (GS p<0.001, SES p<0.001, DSI p=0.001). Meta-analysis demon-
strated that homozygous carriers of the risk allele had greater odds of multi-vessel
disease [OR 1.36 (95% Cl 1.13—-1.63)] and proximal stenoses [OR 1.41 (95% CI
1.15-1.72)], compared to non-risk allele carriers. Additionally, the risk genotype
was associated with greater fibrous cap thickness (p=0.013) and % area of a-actin
(smooth muscle cell marker) in the intima (p=0.029), following ex-vivo immuno-
histochemical analysis of human coronary atherosclerotic plaque (n=48).
Conclusions: The ADAMTS?7 risk variant is associated with multiple angio-
graphic measures of CAD burden and plaque remodeling, further supporting the
role of this protease in promoting atherosclerosis.
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Background characteristics, treatment and long-term prognosis in
patients with significant coronary artery stenosis classified as type 1
or type 2 myocardial infarction. Data from SWEDEHEART registry

T. Baron', K. Hambraeus?, D. Erlinge®, T. Jernberg*, B. Lindahl" on behalf

of TOTAL-AMI study group. "Uppsala Clinical Research Center, Uppsala
University, Department of Medical Sciences, Uppsala, Sweden; 2Falun Hospital,
Department of Cardiology, Falun, Sweden; °Lund University, Skane University
Hospital, Department of Cardiology, Lund, Sweden; #Karolinska Institute,
Karolinska University Hospital, Huddinge, Department of Cardiology, Stockholm,
Sweden

Aim: To assess differences in incidence, demographic and clinical characteris-
tics, treatment and long-term prognosis between patients with type 1 and type 2
myocardial infarction (MI) and significant coronary artery disease.

Methods and results: A total of 59.394 patients with Ml were registered between
2011-2013 in the Swedish Web-System for Enhancement and Development of
Evidence-Based Care in Heart Disease Evaluated According to Recommended
Therapies registry and followed until 2014 (mean follow-up 1.9 y). The vast major-
ity of cases were classified as type 1 Ml (n=53.342; 89.8%) while 6.9% (n=4.083)
as type 2 MI. Coronary angiography was performed in 43.721 patients and the
presence of significant CAD was confirmed in 92.8% (n=37.589) of patients with
type 1 Ml and 52.8% (n=695) with type 2 MI.

As compared to type 1 MI patients with significant CAD, type 2 Ml patients were
older (71.8+10.5 vs. 68.9+11.5y), had higher proportion of hypertension (78.4
vs. 65.0%), diabetes (31.4 vs. 23.7%), previous MI (40.5 vs. 24.8%) and coro-
nary interventions (36.0 vs. 22.0%), history of cardiac (16.4 vs. 7.5%) and renal
failure (32.6 vs. 20.1%; p<0.001 for all). Type 2 MI patients developed smaller
extent of myocardial damage (max troponin T 972+1860 vs. 1774+3077ng/L) and
less frequently received cardioprotective treatment (betablockers 85.5 vs. 89.9%;
statins 84.6 vs. 93.7%; aspirin 85.6 vs. 95.1%, other antiplatelets 70.2 vs. 89.3%;
p<0.001 for all) as compared to type 1 Ml patients. Tachycardia (10.1 vs. 1,3%),
acute anemia/bleeding (3.6 vs. 0.6%) or infection (5.0 vs. 1.7%; p<0.001 for all)
could be more often identified in type 2 MI group as compared to type 1.

The patients with significant CAD and type 2 MI diagnosis showed significantly
higher crude long-term mortality as compared with type 1 Ml patients (HR 1.71,
95% Cl 1.45-2.03). However, after adjustment for age, sex, co-morbidities, treat-
ments, triggers and troponins, the long-term mortality risk was lower in type 2 Ml
group (HR 0.71, 95% CI 0.56-0.88).

Conclusions: The majority of patients with type 1 MI and half of the patients with
type 2 MI, who underwent invasive management showed presence of significant
coronary artery disease. Among them, type 2 Ml patients as compared with type
1 MI patients, were characterized by having more risk factors, co-morbidities and
triggering mechanisms; and receiving less cardioprotective treatments. Despite
having higher crude long-term mortality, patients with type 2 Ml showed an ap-
proximately 30% lower adjusted long-term mortality risk compared to type 1 Ml
patients.
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Copeptin, a marker of vasopressin, predicts coronary artery disease,
cardiovascular and total mortality

|. Tasevska, S. Enhorning, P. Nilsson, O. Melander. Skane University Hospital,
Department of Internal Medicine, Malmo, Sweden

Background: We recently showed in a middle-aged population that the stable va-
sopressin marker plasma copeptin (copeptin) predicts development of diabetes
mellitus. Furthermore, copeptin significantly interacted with diabetes on cardio-
vascular morbidity and mortality. Thus, in middle age copeptin specifically pre-
dicted diabetic heart disease and death.

Purpose: Here, we tested if copeptin predicts a risk of coronary artery disease
(CAD), cardiovascular mortality and death in an older population.

Methods: Between the years of 2002-2006, we examined and measured fast-
ing plasma copeptin in 5386 participants of a population-based longitudinal study
(mean age 69.4+6.2 years, 69.8% males) and related copeptin to risk of CAD (first
myocardial infarction or coronary revascularization), cardiovascular and total mor-
tality during a mean follow-up time of 6.5 years using multivariate adjusted (age,
gender, systolic blood pressure, antihypertensive therapy, smoking, diabetes, LDL
and HDL cholesterol) Cox proportional hazards models.

Results: Among subjects free from CAD at baseline, the multivariate adjusted
hazard ratio (HR) (95% confidence interval) per 1 standard deviation (SD) incre-
ment of log-transformed copeptin for risk of CAD development was 1.20 (1.08—

1.33) (P=0.001). There was a borderline significant interaction between diabetes
and copeptin on CAD risk (P=0.08) with higher copeptin associated risk in sub-
jects with diabetes [1.49 (1.14—1.95); P=0.004] than in non-diabetic subjects [1.15
(1.02-1.50); P=0.02]. Moreover, each SD increment of copeptin independently
predicted total mortality [1.31 (1.21-1.41); P<0.001], an effect driven by the
copeptin association with cardiovascular mortality [1.36 (1.21-1.53); P<0.001].
Subjects belonging to the top versus the bottom quartile of copeptin had a more
than 70% increased risk of dying from cardiovascular disease [1.75 (1.19-2.57);
P=0.004].

Conclusion: In contrast to our previous findings in middle-aged subjects,
copeptin predicts development of CAD both in diabetic and non-diabetic indi-
viduals in an older population free from coronary artery disease. However the
predictive ability is more pronounced among diabetics. Furthermore, copeptin
strongly predicts cardiovascular mortality both in diabetics and non-diabetics. If
these associations are causal, pharmacological vasopressin receptor blockade,
or suppression of vasopressin by increased water intake, appears as interesting
candidates for primary prevention of CAD.
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Proprotein convertase subtilisin-kexin type 9 as a biomarker for the
development and severity of coronary artery disease in general
population

S. Li, R.-X. Xu, Y. Zhang, Y.-L. Guo, C.-G. Zhu, N.-X. Wu, P. Qing, G. Liu,
Q. Dong, J.J. Li. Fu Wai Hospital, Division of Dyslipidemia, Beijing, China,
People’s Republic of

Objectives: To evaluate the relation of circulating proprotein convertase
subtilisin-kexin type 9 (PCSK9) levels to the development and severity of coro-
nary artery disease (CAD).

Methods: A total of 1031 consecutive individuals (552 CAD and 479 controls)
were prospectively enrolled with angiography and lipid-lowering-therapy being
parts of the screening process. The associations of plasma PCSK9 levels with
the incidence and severity of CAD were investigated. Further, a mediator analysis
was performed to detect the potential mechanisms underlying the associations.
Results: No difference in PCSK9 levels between CAD cases/controls status
was detected. Considering many variables differed between cases/controls might
mask the truth, we further investigated it when adjusting for confounding factors.
Significantly, after adjustment these factors, patients with CAD presented a higher
PCSK9 level than the controls (all p<0.05), and the PCSK9 levels positively as-
sociated with CAD severity (all p for trend <0.05). Moreover, logistic regression
analysis showed positive associations of PCSK9 levels with CAD. Importantly,
mediator analysis indicated that the effect of PCSK9 levels on CAD was mediated
significantly by increased lipid (around 20%) and severe inflammation (around
15%).

Conclusions: PCSK9 levels associated positively with CAD susceptibility, the
relative important mechanisms including lipid and inflammation pathway involved
partly in this association.

CORONARY ARTERY DISEASE AND COMORBIDITIES VI

P5387 | BEDSIDE
A clinical conundrum: is nitrate still safe and effective in coronary
artery spasm when combined with myocardial bridge?

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: Coronary artery spasm (CAS) often combined with myocardial
bridge (MB), as it increases the risk of CAS at the tunneled segment by dam-
aging intima and endothelium. Nitrates have been widely used as anti-ischemic
drugs in CAS patients (pts), while it is not recommended in MB pts. Thus, we
investigated the long-term impact of nitrate on clinical outcomes in pts with CAS
and MB.

Method: A total of 729 consecutive MB pts with positive acetylcholine (Ach)
provocation test were enrolled. Significant CAS was defined as >70% of nar-
rowing by incremental intracoronary injection of 20, 50 and 100 g into left coro-
nary artery. Patients were divided into two groups according to the chronic nitrate

20 Htrate

0

-]

Recurrent Chest Pain

o=

T T T T T
e ™ 1064 1880 1825

Days since ACh Provocation Test

Figure 1. C Incidence of Ichemis chest paln requiriag fellow sp corsaary anghography

20z 1ndy 01 uo 1senb Aq 084¥Et/6¥8/L Iddns/9g/alonle/lieayna/woo dno-ojwepeoe//:sdjy Wwoll pepeojumoq



Coronary artery disease and comorbidities VI~ 931

administration (Nitrate group: n=483, No nitrate group; n=243). Patients who re-
ceived any regular nitrate drug were included into the nitrate group. To adjust po-
tential confounders, a propensity score matched (PSM) analysis was performed
using the logistic regression model, and clinical outcomes were compared be-
tween the two groups up to 5 years.

Results: Baseline characteristics were well-matched between the two groups fol-
lowing propensity score matching. There was no significant difference in mortality
or major adverse cardiac & cerebrovascular events (MACCE) between the two
groups. However, Nitrate group showed significant higher rate of recurrent chest
pain which subsequently needed re-evaluation of coronary artery by follow-up
angiography (p=0.009, Figure 1) compared with No Nitrate group.

Conclusion: Chronic Nitrate administration in myocardial bridge patients with
CAS was associated with higher incidence of recurrent ischemic chest pain re-
quiring follow up coronary angiography.
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Thyroid function and proprotein convertase subtilisin/kexin type 9
levels in euthyroid subjects with coronary artery disease

S. Li, R.-X. Xu, Y.-L. Guo, Y. Zhang, C.-G. Zhu, J. Sun, J.J. Li. Fu Wai Hospital,
Division of Dyslipidemia, Beijing, China, People’s Republic of

Objectives: Both thyroid hormone and proprotein convertase subtilisin/kexin type
9 (PCSKO9) are key regulators of lipid metabolism. Their respective impacts on
dylipidemia and associated coronary artery disease (CAD) development have
been receiving continued interest. We sought to examine whether plasma PCSK9
correlates with thyroid hormones in euthyroid subjects with stable CAD.
Methods: A total of 447 euthyroid subjects with stable CAD were prospectively
enrolled with angiography and lipid-lowering-therapy being parts of the screening
process. Baseline clinical characteristics were collected. Fasting free triiodothyro-
nine (FT3), free thyroxine (FT4), thyrotropin (TSH), glucose, and lipid profile were
measured. Plasma PCSK9 levels were determined by ELISA.

Results: Plasma PCSK9 levels exhibited an inverse correlation with FT3
(r=—0.182, p<0.001) and a positive correlation with TSH (r=-0.100, p=0.035).
After adjustment for cardiometabolic risk factors, patients with higher PCSK9 dif-
fered from that with lower PCSK9 in FT3, FT4, and TSH levels (p<0.05, all). When
Logistic analysis was performed with PCSK9 tertiles as the dependent variable,
FT3 (OR=0.430, 95% CI: 0.206-0.897), FT4 (OR=0.863, 95% CI: 0.708-0.995)
and TSH (OR=2.114, 95% CI: 1.003-4.457) exhibited independent associations
with an elevated PCSKO level (tertile 3). Finally, multiple linear analysis revealed
that PCSKO levels related significantly and independently only to FT3 (8= -0.110,
p=0.019) but not FT4 (= —0.073, p=0.110) and TSH (= —0.087, p=0.060).
Conclusions: We showed a negative association between thyroid function and
PCSK9 levels in euthyroid subjects with stable CAD, suggesting a potential in-
teraction between PCSK9 and lower levels of thyroid hormones in patients with
CAD.
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Impact of uric acid and cystatin ¢ on long-term clinical outcomes in
patients undergoing percutaneous coronary intervention with
drug-eluting stents

1.J. Choi, M.-H. Jung, S.M. Seo, M.-J. Kim, D.l. Shin, D.S. Jeon. Incheon St.
Mary’s Hospital, Incheon, Korea, Republic of

Background: Cystatin C is a surrogate marker for estimate glomerular renal func-
tion and an independent predictor of mortality and cardiovascular disease. Hyper-
uricemia is associated with poor outcome in patients with cardiovascular disease.
The aim of this study was to evaluate the incremental effect of uric acid and cys-
tatin C on long-term clinical outcomes among patients undergoing percutaneous
coronary intervention (PCI) with drug-eluting stents (DES).

Methods: A total of 1,463 patients undergoing PCI with DES were consecutively
enrolled from January 2009 to December 2013. Among 1,463 patients, both of
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uric acid and cystatin C was available in 480 patients. We divided into four groups
based on the median value of uric acid and cystatin C. A major adverse cardio-
vascular event (MACE) was defined as a composite of death, non-fatal myocar-
dial infarction, stroke, and revascularization. We compared MACE according to
uric acid and cystatin C level.

Results: During 2-year follow-up, MACE developed 72 (15.0%). In multivari-
ate analysis, high uric acid and cystatin C was an independent predictor for 2-
year MACE (adjusted hazard ratio 2.559, 95% confidence interval 1.227-5.338,
p=0.012).

Conclusions: Combining of high uric acid and cystatin C was associated with
increased long-term adverse clinical outcomes in patients undergoing PCl in DES
era.
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Do patients with acute coronary syndromes without conventional risk
factors have a better prognosis?

P. Magalhaes, S. Leao, F. Cordeiro, P. Mateus, S. Carvalho, J.I. Moreira on behalf
of National Registry of Acute Coronary Syndromes. Hospital of Vila Real, Dept.
of Cardiology, Vila Real, Portugal

Introduction: The great majority of patients (pts) with acute coronary syndromes
(ACS) have at least 1 conventional cardiovascular risk factor (CCRF). The rela-
tionship between each one of these factors and atherosclerosis is well established
but less is known about pts without any of these. The aims of this study were to
establish the profile of the pt with ACS without conventional cardiovascular risk
factors (WOCCRF) and compare its prognosis to the pt with at least 1 conven-
tional cardiovascular risk factor (WCCRF).

Methods: We retrospectively analyzed the registries of ACS’s included in the Na-
tional Registry of ACS’s, between October of 2010 and October 2014. We com-
pared pts WOCCREF to pts WCCRF (hypertension, dyslipidemia, diabetes, active
smoking or family history of heart disease) regarding demographic data, previous
history, admission data, coronary angiography results, treatment and complica-
tions during hospitalization. We performed multivariate analysis to evaluate the
impact of having at least 1 CCRF on cardiovascular adverse events. We also
compared the mortality and readmission for cardiovascular disease at one year
follow-up between the two groups.

Results: A total of 10756 ACS’s were considered, 332 (3.1%) WOCCRF. The
pts were mostly males (72.3%) with a mean age of 67+15 years, similar to the
ones WCCREF. Previous dementia and neoplasia were more frequent in the group
WOCCRF (3.8% vs 1.8%; p=0.011 and 6.1% vs 4.4%; p=0.155 respectively)
unlike cardiovascular diseases, heart failure (HF), renal failure and pulmonary
diseases. Pts WOCCRF most commonly presented ST-segment elevation my-
ocardial infarction (STEMI) (47.3% vs 40.6%; p=0.014) compared to pts WCCRF
who more frequently presented non-STEMI (48.1% vs 44.3%; p=0.175). There
were no differences regarding the symptoms being chest pain the main complaint
(90.7% average). 2-3 vessel disease was less common in pts WOCCRF (33.6%
vs 51.1%; p<0.001). The groups were similar regarding total ischemic time, infarct
location, percentage of reperfusion therapy and complications during hospitaliza-
tion, including in-hospital mortality (IHM), HF or re-infarction (rMI). In multivariate
analysis having at least 1 CCRF was neither an independent predictor of IHM nor
the composite endpoint of IHM, HF or rMI. At one year follow-up, cox regressions
for cardiovascular death and hospital readmission showed similar results between
groups.

Discussion and conclusions: In this analysis the absence of CCRF was not a
protective factor as these pts didn’t have a better in-hospital or one year follow-up
prognosis compared to those WCCRF.
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Impact of anemia at admission in a one year prognostic of patients
with acute coronary syndromes

B. Saldanha Santos, D. Severino, D. Durao, M. Leal on behalf of investigators
of the XX registry of Portuguese Society of Cardiology. Hospital of Santarem,
Cardiology, Santarem, Portugal

Background and introduction: There is a continuous search for prognostic
markers to identify patients with acute coronary syndrome (ACS) who are at high
risk for adverse events. Anemia has been reported in 15-30% of patients with
acute coronary syndrome. It is known that anemia is associated with increased
risk of mortality and has the potential to worsen myocardial ischemia. However,
data relating anemia at admission to clinical long term outcomes in ACS remain
limited.

Purpose: We sought to evaluate the impact of the presence of anemia at admis-
sion of patients with ACS for a follow up of one year.

Methods: A total number of 10 107 patients included in the national registry of
ACS, from 1st of October 2010 and until 30th October 2014, with complete in-
formation and data about the haemoglobin value at admission were divided in
two groups: Group A — patients with anemia (Hb<12 g/dL in women and Hb<13
g/dL in man) and Group B — patients without anemia. The one year survival and
readmission rate regarding cardiovascular events was evaluated.

Results: We compared the Group A (n=908) with Group B (n=2721) after dis-
charge for hospital readmissions and mortality through one year. Although more
hospital readmissions were registered in the Group B (290 vs. 168, p<0,001)
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for cardiovascular reasons, cardiovascular mortality was higher in Group A (139
events vs 121 events, p<0,001). Analysing the correlation between anemia at
admission and mortality using proportional hazards regression we found that the
presence of anemia at admission is associated to a 1,72% (HR 1,72; 95% CI
1.12 to 2,64, P<0.05) increase in mortality. On the other hand, no linear correla-
tion was found between the presence of anemia and hospital admissions in a one
year period (HR 1,23; 95% CI 0,91 to 1,67, P>0.05).

Conclusion: The presence of anemia at admission is a predictor of cardiovascu-
lar events and mortality in patients across the spectrum of ACS.
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Predictive value of routine cardiovascular screening for myocardial
ischemia in kidney transplantation candidates: a single center
prospective study (MONICARD study group)

C. Bergerot', C. Ronzat', T. Bejan-Angoulvant?, F. Ivanes®, E. Morelon*,

L. Badet*, X. Andre-Fouet5, L. Juillard*, M. Ovize®, D. Angoulvant®. ’ Civils
Hospices of Lyon, CIC & Explorations Fonctionnelles Cardiovasculaires,
Groupement Hospitalier Est, Lyon, France; ?University F. Rabelais of Tours,
Pharmacology & GICC CNRS 7292, Tours, France; ®University Hospital of Tours,
Cardiology and EA4245 - FHU SUPORT - Frangois Rabelais University, Tours,
France; *Civils Hospices of Lyon, Nephrology, Dialysis and Transplantation unit,
Edouard Herriot Hospital, Lyon, France; °Civils Hospices of Lyon, Cardiology
unit, Croix-Rousse Hospital, Lyon, France; ¢Inserm U1060 CarMEN, Université
Lyon1, Hospices Civils de Lyon, Lyon, France

Cardiovascular disease is the first cause of death in end stage renal disease
(ESRD) patients. The presence of significant coronary artery disease in kidney
transplantation candidates (KTC) is predictive of major adverse cardiac events
(MACE). Our study investigated the predictive value of a systematic cardiovas-
cular workup in KTC, with the objectives 1) to assess long term cardiovascular
mortality and morbidity, 2) to identify baseline characteristics associated with car-
diovascular outcomes and 3) to test the incremental predictive value of different
tests included in our routine risk assessment.

KTC referred to our cardiology outpatient clinic for routine cardiovascular risk eval-
uation were prospectively enrolled. Patients were classified using the following
risk assessment method.

1. Practice Guidelines Assessment (PGL)+ if they had one of the following: age
>50, diabetes, cardiac symptom, known cardiac disease, resting ECG abnormal-
ities. 2. Independently of their PGL status, they were Clinical Evaluation (CE)+ if
they had one of the following: cardiac symptom, cardiac disease, physical exam-
ination abnormality, ECG abnormality. 3. On top of CE, they were re-categorized
Integrative Doppler Assessment (IDA)+ if they had at least one abnormality on
resting echocardiography or echo-Doppler evidence of peripheral arterial disease.
4. On top of IDA they were re-categorized Integrative stress Assessment (ISA)+
if they had a positive myocardial stress test. We recorded all-cause mortality, car-
diovascular mortality, and non-fatal MACE.

188 patients were enrolled in the study between July 2010 and March 2013. Eti-
ologies of ESRD were diabetes, hypertension and polycystic kidney disease for
50% of patients. 144 (79%) patients were PGL+, and 92 (49%) were CE+. Among
96 CE- patients 52 (54%) were IDA+ raising the number of abnormal screening
status to 144 patients. Adding myocardial stress test didn’t reclassify any IDA- pa-
tients to ISA+. During a median follow-up of 2.2 years we recorded 6 death (3.2%),
5 NSTEMI, 4 strokes and 5 new onset of heart failure. PGL+ and CE+ status were
not significantly associated with these outcomes (x?; p=0.6 and p=0.2). IDA+ and
ISA+ status were significantly associated with these outcomes (x?; p=0.05 and
p=0.05) but ISA added no significant prediction value to IDA.

In our high risk ESRD population normal clinical cardiovascular routine evaluation
with normal echocardiography and normal peripheral arterial echo-Doppler had
an excellent negative predictive value for future death or MACE. Routine myocar-
dial stress tests added no significant prognostic value regarding death or MACE.
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Major bleeding in acute myocardial infarction: population
characterization, predictors and impact in prognosis

B. Picarra’, A.R. Santos, A.F. Damasio', D. Neves', J. Carvalho', J. Aguiar' on
behalf of dos Investigadores do RNSCA, Sociedade Portuguesa de Cardiologia,
Lisboa, Portugal. "Hospital do Espirito Santo, Evora, Portugal

Introduction: The presence of major bleeding (MB) is a feared complication in
patients (P) with Acute Myocardial Infarction (AMI) and may have impact in the
therapeutic strategy and prognosis of these P.

Purpose: To characterize the population of P with AMI and MB (defined by Gusto

Abstract P5394 — Table 1. Hazard Ratios for MACE

criteria) and assess their impact on therapeutic approach and in-hospital compli-
cations and mortality. We evaluate possible predictors of the onset of MB.
Methods: We studied 9513 D with AMI included in a multicenter national register.
We considered two groups: P with MB and P without MB. We registered age, sex,
co-morbidities, in-hospital therapy, results of coronary angiography, angioplasty
performed and ejection fraction (EF). The following in-hospital complications were
defined: heart failure (HF), cardiogenic shock, stroke, use of mechanical ventila-
tion and need of blood transfusion. We compared the in-hospital mortality and
multivariate analysis was performed to identify the predictors of MB predictors.
Results: Major bleeding was found in 1,5% of P with AMI (141 P). These P were
older (72+12 vs 66+14 years, p<0,001), had higher prevalence of females (37,6
vs 27,6%, p=0,009), hypertension (81,9 vs 68,5%, p<0,001), previous HF (12,1
vs 5,5%, p<0,001), chronic renal failure (11,5% vs 5,9%; p=0,005) and previ-
ous bleeding history (9,4% vs. 1,6% p<0,001). At admission, P with MB received
less therapy with aspirin (95,0% vs 98,4%, p=0,01), more therapy with glyco-
protein llb/llla inhibitors (28,8% vs. 21,5%, p=0,039) and unfractionated heparin
(37,9% vs. 29,0%, p=0,022). Patients with MB received the same rate of coro-
nary angiographies and angioplasties, but were more often submitted to more
than one coronary angiography (13,8% vs. 7,1%, p=0.006), more coronary an-
giography performed by femoral artery (45,2% vs. 27,5%, p<0,001) and showed
more multivessel disease (63,6% vs 50,4%, p=0,006). MB was associated with
lower EF (EF <50%: 46,2% vs 36,8%, p=0,029), greater need of invasive me-
chanical ventilation (5,7% vs 1,3%, p=0,001) and blood transfusions (41,8% vs.
1,4%, p<0,001), but with no differences in the other complications. In-hospital
mortality was higher in P with MB (12,1% vs. 3,2%, p<0,001). By multivariate
analysis, were identified as predictors of MB: age, previous history of bleeding,
therapy with glycoprotein llb/llla inhibitors and heparin.

Conclusions: The presence of MB is present in 1,5% of P with AMI and is as-
sociated with an increased in-hospital mortality. There were identified as MB pre-
dictors: age, previous history of bleeding and therapy with glycoprotein llb/llla
inhibitors and unfractionated heparin.
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Impact of Triglyceride Levels on cardiovascular event in T-SPARCLE
registry in Taiwan

C.Y. Chen', S.Y. Chuang?, C.C. Fang®, L.C. Huang*, |.C. Hsieh®, W.H. Pan?,
H.I. Yeh!, C.C. Wu®, W.H. Yin7, J.W. Chen®. "Mackay Memorial Hospital,
cardiovascular, Taipei, Taiwan, ROC; ?preventive medicine and health service
research, Miaoli, Taiwan, ROC; ° Tainan Municipal Hospital, Cardiology, Tainan,
Taiwan, ROC; * Taipei City Hospital, Cardiology, Taipei, Taiwan, ROC; ° Taoyuan
Chang Gung Memorial Hospital, Cardiology, Tao-yuan, Taiwan, ROC; 6 National
Taiwan University Hospital, cardiology, Taipei, Taiwan, ROC; 7 Cheng-Hsin
General Hospital, Cardiology, Taipei, Taiwan, ROC; ® Taipei Veterans General
Hospital, Cardiology, Taipei, Taiwan, ROC

Background: The association between fasting triglyceride (TG) and the occur-
rence of major adverse cardiovascular event (MACE) remains elusive. The ob-
jectives of the present study were to analyze the magnitude of the association
between TG and MACE in the Taiwanese Secondary Prevention for Patients with
AtheRosCLErotic Disease (T- SPARCLE) registry.

Methods and results: Two-year follow-up data from a nationwide cohort study
of 3434 patients with atherosclerotic cardiovascular disease (aged 65.6 years,
68.6% men) were used to identify risk factors for the occurrence of MACE, de-
fined as cardiovascular death, nonfatal myocardial infarction (M), and non-fatal
stroke. Seventy cases of MACE occurred during the follow up. The Cox propor-
tional hazard model was applied to detect the independent risk factors for MACE.
Adjustment was made for variables including age, sex, history of stroke, heart
failure, Ml/coronary artery disease, hypertension, diabetes, lipid-lowering agents
except statin, and statin. Compared with TG <150mg/dL, multivariate-adjusted
HRs for MACE ranged from 1.42 (95% confidence interval (Cl): 0.75-2.67) for
TG of 150-199 mg/dL, 1.49 (95% CI: 0.62-3.60) for TG of 200-249 mg/dL, to
2.50 (95% Cl: 1.17-5.37) for TG >250 mg/dL.

Conclusions: By using the 2-year follow-up data of T- SPARCLE registry, we
provide evidence that TG is an independent risk factor for MACE in subjects with
higher TG levels (>250 mg/dL).

Crude Model 1 Model 2 Model 3 Model 4 Model 5
<150 mg/dL Reference Reference Reference Reference Reference Reference
150-200 mg/dL 1.48 (0.79-2.77) 1.49 (0.79-2.80) 1.43 (0.76-2.69) 1.42 (0.75-2.67) 1.42 (0.75-2.67) 1.42 (0.75-2.67)
201-250 mg/dL. 1.53 (0.0.64-3.63) 1.60 (0.67-3.81) 1.47 (0.62-3.52) 1.48 (0.62-3.57) 1.48 (0.62-3.57) 1.49 (0.62-3.60)

> 250 mg/dL 2.84* (1.40-5.77) 2.57* (1.26-5.24)

2.54% (1.24-5.19)

2.49% (1.16-5.33) 2.49" (1.16-5.33) 2.50" (1.17-5.37)

*p<0.001; #p<0.05. Hazard ratio (95% confidence interval). Model 1: adjusted for age and sex; Model 2: adjusted for age, sex, history of stroke, HF and MI/CAD; Model 3: adjusted for age, sex, history

of stroke, HF, MI/CAD, HTN and DM; Model 4: adjusted for age, sex, history of stroke, HF, MI/CAD,
history of stroke, HF, MI/CAD, HTN, DM, statin, other lipid lowering agents (except statin) and LDL-C.

HTN, DM, statin and other lipid lowering agents (except statin); Model 5: adjusted for age, sex,
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Impact of new-onset dyslipidemia on coronary artery spasm as
assessed by acetylcholine provocation test

S.H. Park’, S.W. Rha?, B.G. Choi?, J.-B. Seo?, U. Jeon', W.-Y. Shin', D.K. Jin',
C.G. Park?, H.S. Seo?, D.J. Oh2. "Soonchunhyang University Hospital,
Cardiology Department, Cheonan, Korea, Republic of; ?Korea University Guro
Hospital, Seoul, Korea, Republic of; Seoul National University Boramae
Hosptial, Cardiovascular Center, Seoul, Korea, Republic of

Background: Dyslipidemia is known to be a risk factor of coronary artery disease
(CAD) and endothelial dysfunction. However, there are limited data regarding the
impact of new-onset dyslipidemia (NODL) on significant coronary artery spasm
(CAS) in real world clinical practice.

Methods: A total of 4,520 consecutive patients (pts) without the history of dys-
lipidemia and statin medication and the coronary fixed lesion of less than 50%
underwent acetylcholine (Ach) provocation test were enrolled. Significant CAS
was defined as >70% of narrowing by incremental intracoronary injection of 20,
50 and 100 pg into left coronary artery. New onset dyslipidemia (NODL) was de-
fined as newly recognized dyslipidemia on admission lipid profile in pts who de-
nied history of dyslipidemia or statin administration history. Pts were divided into
two groups based on the presence of NODL: the NODL group (n=478), the con-
trol group (n=4,042). 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 (476 pairs, n=952, C-
statistic=0.651) were generated and the baseline characteristics of the two groups
were balanced. NODL group showed higher incidence of (+) Ach provocation test
results and higher incidence of ischemic chest pain during the Ach provocation
test (Table). Presence of NODL was an independent predictor of Ach-induced
CAS (62.1% vs. 52.9%, p=0.004; hazard ratio = 1.461, 95% CI [1.128 - 1.892]).

Table. Angiographic and clinical characteristics during Acetylcholine Provocation Test

Post PSM
- . NODL Control . -
Varia bles, N (%) (n=476) (n=476) P Value HR [95% C.1]
Coronary artery spasm e
: L ¥ 206 (62. 252(529 0,004 1461 [1.128 - 1.892

(Visible narrowing >70%) ©2.1) ¢ ) - Hrt . ]
EKG Change 16(3.3) 23 (4.8) 0252 0.685 [0.357 - 1.313]
ST-segment clevation 5(1.0) 6(1.2) 0.762 0.831 [0.252 - 2.743)
ST-scgment depression T(1.4) 8(1.6) 0.795 0873[0.314 -2427)
T-inversion 310.6) B(1.6) 0.129 0,371 [0.097 - 1.407]
Chest pain 250(52.5)  200(42.0)  0.001 1.526[1.181 - 1.971)
AV Block 118 (24.7) 134(28.1)  0.240 0,841 [0.630 - 1.122]

Conclusions: In this study, NODL was an independent predictor of Ach-induced
CAS and associated with higher incidence of ischemic chest pain during Ach
provocation test, suggesting possible causal relationship between NODL and en-
dothelial dysfunction
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Association of progression or regression of coronary artery
atherosclerosis with long-term prognosis

S. Kufner', G. Ndrepepa', R. lijima?, S. Braun', R.A. Byrne', J. Sorges’,

S. Schulz-Schuepke', K.L. Laugwitz®, H. Schunkert, A. Kastrati' on behalf of
ISAResearch. ' Deutsches Herzzentrum Minchen, Munich, Germany; ? Toho
University Ohashi Medical Center, Division of Cardiovascular Medicine, Tokyo,
Japan; 3 Technical University of Munich, 1. medizinische Klinik und Poliklinik,
Klinikum rechts der Isar, Munich, Germany

Background: The association between coronary atherosclerosis progression or
regression with long-term prognosis remains poorly investigated. We assessed
the association of atherosclerosis progression or regression with long-term mor-
tality.

Methods and results: The study included patients with coronary artery disease
(CAD) who underwent coronary angiography at baseline and at 2 years thereafter.
Coronary segments with >25% and <50% diameter stenosis at baseline were in-
cluded into the analysis. Atherosclerosis progression or regression was defined
as a change in minimal lumen diameter (MLD) of non-treated segments of 0.2
mm and -0.2 mm, respectively. The primary outcome was all-cause mortality.
Quantitative coronary angiographic evaluation was performed in 6259 coronary
segments. Of them, 1790 non-stented segments with >25% diameter stenosis
at baseline angiogram and 806 stented segments were analyzed. Based on the
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change in MLD between baseline and 2-year angiography, patients were divided
into 3 groups:progression (8.8%); regression (13.2%); no progression or regres-
sion of atherosclerosis (78.0%). There were 126 deaths over 8-year follow-up: 17
deaths among patients with progression, 6 deaths among patients with regres-
sion and 103 deaths occurred among patients with no progression/regression
(Kaplan-Meier estimates of 8-year mortality, 37.5%, 8.9% and 25.2%, respec-
tively; adjusted hazard ratio=1.16, 95% confidence interval 1.05 to 1.29, P=0.004
for 0.1 mm reduction in MLD).

Conclusions: In patients with CAD regression or progression of atherosclero-
sis in non-treated coronary segments with mild atherosclerosis was significantly
associated with 8-year mortality. Atherosclerosis regression may be used as an
intermediate end point in anti-atherosclerotic interventional studies.
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Prognostic value of automatically measured ST-segment deviation in
patients undergoing exercise ECG

C. Puelacher, T. Reichlin, R. Abaecherli, N. Schaerli, G. Pretre, U. Honegger,
M. Wagener, T. Nestelberger, M. Zellweger, C. Mueller. University Hospital Basel,
Cardiology, Basel, Switzerland

Background: Conventional exercise ECG is done frequently in evaluation of pa-
tients with suspected stress induced myocardial ischemia, due to its wide avail-
ability. Therefore it is an interesting tool to not only gain diagnostic, but also prog-
nostic information. We wanted to evaluate whether an automatically measured,
easy to use single value could provide this information.

Methods: 813 consecutive patients referred to exercise stress myocardial perfu-
sion imaging were recruited. Prognostic endpoints (death, myocardial infarction,
revascularization) were determined by 2 year follow up. To find the best prognos-
tic values we included ST-deviations for all 12 leads, at different timepoints (base-
line, maximum ST-depression, maximum workload, 2 minutes into recovery), at
J-point +40ms, +60ms, and +80ms. All single values as well as delta change be-
tween timepoints were evaluated by univariate and, if significant, multivariate Cox
proportional hazards analysis.

Results: Median duration of follow up was 756 days and at 720 days the com-
bined endpoint was reached in 153 (18.8%) of patients. From all measured leads,
timepoints and changes, absolute ST-depression in lead |, at the time of maximum
ST-depression, provided the best prognostic value for the combined endpoint (see
figure). Multivariate analysis showed the prognostic performance to be indepen-
dent of other important clinical (age, sex, cardiovascular comorbidities) or test
parameters (e.g. achieved heart rate or workload).

h_“‘“ﬁ —— | 0.005
e 0014

Cummulative eventfree survival

v - + T r
Time to combined endpoint in days
Figure 1. Kaplan-Meier curves according to quartiles of ST-depression in lead | showing ability to

predict the combined endpoint; comparisons were done with log-rank test.

Conclusion: In patients referred for evaluation of suspected stress induced my-
ocardial ischemia, an automatically measured single value exercise ECG can pro-
vide good prognostic utility. The best single value is the absolute ST-depression
at J-point + 80ms in lead | at the time of maximal ST-depression.
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Premature myocardial infarction is strongly associated with increased
levels of remnant cholesterol

G. Goliasch', F. Wiesbauer', H. Blessberger', S. Demyanets', J. Wojta',
K. Huber?, G. Maurer', M. Schillinger!, W. Speidl'. "Medical University of
Vienna, Vienna, Austria; 2 Wilhelminen Hospital, Vienna, Austria

Background: Elevated levels of remnant cholesterol have been associated with
increased cardiovascular risk. The aim of this study was to investigate the role of
remnant cholesterol in premature myocardial infarction (MI).

Methods and results: We prospectively enrolled 302 patients into our multi-
center case-control study comprising 102 consecutive Ml survivors (<40 years)
and 200 hospital controls. Ml Patients were frequency-matched for age, gender,
and center. Remnant cholesterol was calculated from standard lipid parameters.
Remnant cholesterol was 1.7-fold higher in premature AMI patients compared to
controls (61.1+36.8 vs. 35.8+16.8 mg/dL;p<0.001). Remnant cholesterol was the
lipid fraction most strongly associated with premature myocardial infarction (OR
3.94; 95% Cl 2.61-5.96;p<0.001; table 1) for an increase of 1-SD. This observa-
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Table 1. Logistic regression analysis assessing the association of different lipid parameters with
premature myocardial infarction

Unadjusted OR P-value Adjusted OR P-value

(95% Cl) (95% Cl)
Remnant cholesterol 3.94 (2.61-5.96) <0.001 3.34 (2.17-5.14) <0.001
Non-HDL cholesterol 3.01 (2.16-4.20) <0.001 2.78 (1.95-3.95) <0.001
Triglycerides 256 (1.60-4.08)  <0.001  2.09 (1.29-3.37)  0.003
Remnant/HDL cholesterol ratio 2.41 (1.75-3.31) <0.001 1.99 (1.45-2.75) <0.001
Total cholesterol 2.21 (1.66-2.96) <0.001 2.14 (1.56-2.93) <0.001
LDL/HDL cholesterol ratio 2.03 (1.54-2.68) <0.001 1.77 (1.30-2.41) <0.001
LDL cholesterol 1.56 (1.20-2.02) 0.001 1.62 (1.21-2.16) 0.001
Apo Bigo 1.54 (1.18-2.02) 0.001 1.36 (1.03-1.81) 0.03
HDL cholesterol 0.63 (0.48-0.83) 0.001 0.77 (0.57-1.05) 0.09
Lp(a) 1.16 (0.89-1.50) 0.28 1.09 (0.82-1.45) 0.54
Apo A 0.79 (0.59-2.05) 0.12 0.92 (0.67-1.26) 0.59

QOdds ratios refer to a change of 1-SD in continuous variables. Multivariate model is adjusted for
age, body-mass index, hypertension, diabetes and center.

tion was independent from clinical risk factors and plasma lipid levels. This asso-
ciation persisted when adding triglycerides, LDL cholesterol and HDL cholesterol
to the multivariate model (OR 3.37; 95% Cl 2.05-5.55).

Conclusion: Remnant cholesterol is strongly associated with premature myocar-
dial infarction, can be easily calculated and might serve as a new potent risk
marker in this young patient population.
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Type 1 or type 2 myocardial infarction in patients without significant
coronary artery disease - do we choose clinical type by chance? Data
from the SWEDEHEART registry

T. Baron', K. Hambraeus?, D. Erlinge®, T. Jernberg*, B. Lindahl" on behalf

of TOTAL-AMI study group. "Uppsala Clinical Research Center, Uppsala
University, Department of Medical Sciences, Uppsala, Sweden; ? Falun Hospital,
Department of Cardiology, Falun, Sweden; °Lund University, Skane University
Hospital, Department of Cardiology, Lund, Sweden; Karolinska Institute,
Karolinska University Hospital, Huddinge, Department of Cardiology, Stockholm,
Sweden

Purpose: To compare the background characteristics, triggering mechanisms,
treatments and long-term prognosis in a large real-life cohort of invasively man-
aged patients without significant stenosis diagnosed on discharge with type 2 and
type 1 ML

Methods and results: A total of 59.394 patients with Ml were registered between
2011-2013 in our Web-System for Enhancement and Development of Evidence-
Based Care in Heart Disease Evaluated According to Recommended Therapies
registry and followed until 2014 (mean follow-up 1.9 years). In accordance with
the universal definition of MI from 2007 patients were classified in the registry
as type 1 and type 2 MI, respectively. In 43.721 patients coronary angiography
was performed during hospitalization and no significant stenosis were found in
47.2% (n=621) of type 2 Ml and 7.2% (n=2.912) of type 1 MI patients. Except
for higher proportion of women (65.9 vs. 57.6%,p<0.001) and lower incidence
of previous MI and coronary interventions (16.0 vs. 23.2% and 10.5 vs. 18.8%,
respectively; p<0.001 for both) in type 2 MI group, no significant difference in
prevalence of conventional risk factors as age, hypertension, diabetes, CHF nor
extent of myocardial necrosis was observed between type 1 and type 2 Ml pa-
tients. Triggering mechanisms such as tachycardia (8.9 vs. 1.4%), acute respi-
ratory failure (4.7 vs. 2.3%), acute anemia/bleeding (1.6 vs. 0.4%), p<0.001 for
all triggers, could be identified more often in type 2 Ml as compared to type 1
MI patients. Cardioprotective and antiplatelet treatment were less frequently pre-
scribed in type 2 AMI group (ACEI/ARB 66.6 vs. 71.5%,p=0.015; betablockers
78.1 vs. 83.1%,p=0.003; statins 69.7 vs. 90.6%,p<0.001). The long-term mortal-
ity did not differ significantly between patients without significant stenosis diag-
nosed with type 2 MI as compared to type 1 MI, neither the crude mortality (HR
1.14, 95% Cl 0.84—1.55), nor the mortality adjusted for age, sex, co-morbidities,
treatments, triggering mechanisms, troponins and treating center (HR 0.77, 95%
Cl0.48-1.25).

Conclusions: Among patients without significant coronary artery stenosis, few
differences in background risk factors and no difference in long-term prognosis
between those classified as type 1 or type 2 Ml could be found. Presence of trig-
gering mechanisms seemed to favor type 2 MI diagnosis, although clear trigger-
ing mechanisms were lacking in the majority of cases. The classification seemed
often to be done at random and leading to a probably inadequate difference in
treatment between the two types of MI.
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Type 2 myocardial infarction - does the presence of stenosis matter?
Data from the SWEDEHEART registry

T. Baron', K. Hambraeus?, D. Erlinge®, T. Jernberg*, B. Lindahl' on behalf of
TOTAL-AMI study group. ' Uppsala Clinical Research Center, Uppsala University,
Department of Medical Sciences, Uppsala; ?Falun Hospital, Department of
Cardiology, Falun; 3Lund University, Skane University Hospital, Department

of Cardiology, Lund; “Karolinska Institute, Karolinska University Hospital,
Huddinge, Department of Cardiology, Stockholm, Sweden

Purpose: To compare the background characteristic, triggering mechanisms;

treatment and long-term prognosis in a large cohort of invasively managed pa-
tients with type 2 MI with and without significant coronary artery stenosis.
Methods and results: A total of 59.394 patients with Ml were registered be-
tween 2011-2013 in the Swedish Web-System for Enhancement and Develop-
ment of Evidence-Based Care in Heart Disease Evaluated According to Recom-
mended Therapies registry and followed until 2014 (mean follow-up 1.9y). In ac-
cordance with the universal definition of Ml from 2007 6.9% (n=4.083) of patients
were classified as type 2 MI, out of whom 33% (n=1.357) underwent coronary
angiography. In 52.8% (n=695) at least one significant coronary artery stenosis
was found. Type 2 MI patients with significant stenosis were older (71.8+10.5 vs.
67.9+11.8y), more frequently men (69.2 vs. 34.1%) and smokers (63.4 vs 53.5%,;
p<0.001 for all) than those without significant stenosis. In comparison with type
2 MI patients without obstructive CAD, those with significant stenosis showed
higher proportion of hypertension (78.4 vs. 67.6%), diabetes (31.4 vs. 14.3%),
previous Ml (40.5 vs. 16.0%) and coronary interventions (36.0 vs. 10.5%), his-
tory of cardiac (16.4 vs. 6.1%) and renal failure (32.6 vs. 20.9%; p<0.001 for all).
Type 2 MI patients with significant stenosis developed larger myocardial necro-
sis (max troponin T 972+1860 vs. 400+717ng/L, p<0.001) and more frequently
received cardioprotective and antiplatelet treatment (ACEI/ARB 79.6 vs. 66.6%;
betablockers 85.5 vs. 78.1%,; statins 84.6 vs. 69.7%; aspirin 85.6 vs. 71.8%, other
antiplatelets 70.2 vs. 39.0%; p<0.001 for all) as compared to those without signif-
icant stenosis. The crude long-term mortality risk was significantly higher in type
2 Ml patients with significant coronary stenosis (HR 2.56, 95% CI 1.85-3.53) and
remained highly significant also after adjustment for age, sex, co-morbidities, trig-
gers, treatments, troponin and treating center (HR 2.22, 95% CI 1.23-4.02).
Conclusions: Of the one third of the type 2 Ml patients undergoing invasive coro-
nary angiography in this real life study, almost half had no significant coronary
stenosis. Patients with significant coronary artery disease were older and had
more traditional risk factors. Both crude and adjusted long term mortality was
more than two times higher in type 2 Ml patients with significant stenosis as com-
pared to those without significant stenosis. The results indicate that type 2 Ml
patients with and without significant coronary artery disease should be regarded
as two separate entities.
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The epicardial adipose tissue is related with coronary spasm as well
as coronary aterosclerosis in female patients presented with chest
pain: from the KoRean wOmenS chest pain rEgistry (koROSE)

M.N. Kim', H.L. Kim2, S.M. Park’, M.S. Shin3, M.A. Kim?2, W.J. Shim'. "Korea
University, Anam Hospital, Seoul, Korea, Republic of; ?Boramae Hospital,
Cardiology, Seoul, Korea, Republic of; °Gachon University, Cardiology, Incheon,
Korea, Republic of

Background: Epicardial adipose tissue (EAT) is a cardiometabolic risk factor by
secreting several pro-atherosclerotic and pro-inflammatory adipokines and re-
lated with the coronary atherosclerosis. But the relation of EAT with coronary
vasospasm (CS) has not been evaluated. This study was done to investigate the
relation of EAT and CS from the KoRean wOmen'’S chest pain multicenter rEgistry
(koROSE) data.

Methods: 344 female patients (60.7+10.4 years) who presented with chest pain
in outpatient clinic and who underwent echocardiography (ECHO) and coronary
angiography were included for the study. Significant coronary artery stenosis
(CAS) was detected in 93 patients (27%) by the definition of >50% narrowing
of at least one coronary artery. In remained 251 patients, provocation test was
done in 128 patients (58.8+9.5 years) if they have minimal lesion in coronary
artery (<30% narrowing). CS was defined as >90% narrowing induced by intra-
coronary acetylcholine injection. EAT thickness was measured by ECHO as ASE
guideline.

Results: In whole 344 patients, mean EAT was higher in patients with CAS than
patients without CAS (7.8+2.9 vs 7.0+2.7, P=0.012). Among 128 patients, CS
was detected in 48 patients (14%). EAT thickness of patients with spasm was
higher than that of patients without spasm (7.9+£2.5 vs 6.9+2.6, P=0.04) and was
similar to patients with CAS (7.9+£2.5 vs 7.8+2.9, P=0.98). The incidence of dys-
lipidemia was higher in patients with CS than in patients without CS (29.2% vs
11.3%, P=0.016) but there was no difference in other classical cardiovascular fac-
tors (age, diabetes, hypertension, and body mass index) between two groups. In
multivariate regression analysis corrected with these cardiovascular risk factors,
EAT was independently related with CS (OR: 1.154, 95% CI: 1.02-1.33) as well
as dyslipidemia (OR: 2.797, 95% Cl: 1.06-7.38).

Minimal stenosis
(<30% narrowing)

Moderate stenosis ~ Significant stenosis
(30-50% narrowing) (>50% narrowing)

Provocation test (n=123) (n=93)
Negative (n=80) Positive (n=48)
EAT thickness (mm) 6.9+2.6 7.9+25 6.6+2.3 7.8£2.9

Conclusion: EAT thickness was associated with the presence of coronary va-
sospasm as well as coronary atherosclerosis. From these findings, coronary
spam may have a similar pathophysiology with coronary atherosclerosis and
could be a harbinger of coronary stenosis.
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P5402 | BEDSIDE
Characteristics of coronary artery ectasia in patients with ST-segment
elevated myocardial infarction

A. Kuwayama, K. Kadota, Y. Hyodo, D. Hasegawa, T. Tada, S. Habara, H. Tanaka,
Y. Fuku, T. Goto, K. Mitsudo. Kurashiki Central Hospital, Kurashiki, Japan

Background: The characteristics of patients with coronary artery ectasia (CAE)
who suffered from ST-segment elevated myocardial infarction (STEMI) are little
known. We assessed the differences in the backgrounds and prognoses between
CAE and non-CAE patients with STEMI.

Methods: A total of 2364 patients with STEMI underwent primary percutaneous
coronary intervention in our hospital between January 2004 and September 2014.
We investigated 2305 patients excluding stent thrombosis and Kawasaki disease.
CAE patients were defined as patients whose coronary artery was ectatic and
inappropriate for stent implantation. We compared the differences in the back-
grounds and clinical prognoses between CAE and non-CAE patients with STEMI
by retrospectively assessing the coronary risk factors and angiographies from the
medical records.

Results: CAE was obsereved in 15 (0.65%) of the 2305 patients. The median
diameter of the culprit lesions was 4.3+1.2 mm in CAE patients and 3.0£0.6
mm in non-CAE patients (p<0.0001). Younger age and higher body mass in-
dex (BMI) were more related to CAE patients (55.7+£13.0 years vs. 68.8+12.7
years, p<0.0001; 26.6+3.3 vs. 23.7+3.6, p=0.0022), while diabetes was less re-
lated (6.7% vs. 31.1%, p=0.048). Culprit lesions tended to appear in the right
coronary artery of CAE patients (86.7% vs. 41.3%, p=0.0007), whereas max cre-
atinine kinase and in-hospital mortality did not differ between CAE and non-CAE
patients. One CAE patient had a past history of acute aortic dissection (AAD)
on admission for STEMI and two CAE patients acquired AAD after admission for
STEMI. A significant difference was observed in the incidence of AAD between
CAE and non-CAE patients (20.0% vs. 3.8%, p=0.018).

Conclusion: Younger age, higher BMI, and non-diabetes characterized CAE pa-
tients who acquired STEMI. Culprit lesions tended to appear in the right coronary
artery of CAE patient. CAE patients might be associated with AAD.

P5403 | BEDSIDE
Is chronic obstructive pulmonary disease a predictor of poor one-year
outcome after myocardial infarction?

O. Polikutina, Y. Slepynina, E. Bazdyrev, O. Barbarash. Federal State Budgetary
Institution Research Institute for Complex Issues of Cardiovascular Diseases,
kemerovo, Russian Federation

Rationale: The prognosis of myocardial infarction (MI) outcomes, especially in
patients with comorbidities, is one of the relevant issues of present-day medicine.
Objective: To determine predictors of one-year outcome after ST segment ele-
vation myocardial infarction (STEMI).

Materials and methods: 529 STEMI patients admitted in 2008—2009 including
373 men (64.8%) were enrolled in the study; the mean age was 63 years. The in-
hospital mortality rate was 10.9% (58 deaths). One-year outcome was assessed
at discharge with the following endpoints: death, recurrent MI, stroke, decompen-
sated congestive heart failure, repeat emergency coronary revascularization and
unstable angina. Occurrence of any endpoint within one year was considered as
a poor one-year outcome.

Results: In one year, the outcome was assessed in 384 (81.5%) patients (as con-
tact was lost with 23 patients (4.9%) and information on 64 patients (13.6%) was
insufficient). A poor one-year outcome was registered in 139 patients (36.2%),
with 46 fatal outcomes (12%) within the year. According to the univariate logistic
regression analysis, independent predictors of a poor one-year STEMI outcome
included: age (p<0.001), male gender (p=0.0023), Killip II-1V (p=0.0001), anterior
MI (p=0.0069), increased body mass index (BMI) (p<0.001), ejection fraction (EF)
reduced to less than 40% (p=0.0001), the number of affected coronary arteries
(p<0.001), increase in NT-proBNP levels (p<0.001), no percutaneous coronary
interventions (p<0.001) as well as the history of diabetes mellitus (p=0.0362),
COPD (p=0.0451) and stroke (p=0.0367). Multivariate logistic regression deter-
mined a group of predictors that significantly affected the poor one-year STEMI
outcome: COPD 6.05 (95% CIl 1.91-19.18, p=0.002), number of affected coro-
nary arteries 3.14 (95% CI 1.77-5.57, p<0.001), NT-proBNP 1.03 (95% CI 1.02—
1.04), MIT 0.87 (95% C1 0.79-0.96, p=0.008). ROC analysis confirmed the quality
of the model (AUC=0.89, 95% Cl 0.84-0.94, p<0.001).

Conclusions: Significant predictors of a poor one-year outcome are COPD, num-
ber of affected coronary arteries, NT-proBNP levels and body mass index.

P5404 | BEDSIDE
The cardiovascular disease risk factor profile in a young woman
(under the age of 45) with acute coronary syndrome (ACS)

M. Beckowski', L. Polonski?, M. Gierlotka?, T. Zdrojewski®, W. Drygas*,

J. Karwowski', . Kowalik', H. Szwed'. " Institute of Cardiology, 2nd Department
of Coronary Artery Disease, Warsaw, Poland; ?Silesian Center for Heart
Diseases (SCHD), 3rd Department of Cardiology, Zabrze, Poland; °National
Institute of Public Health - National Institute of Hygiene (NIPH - NIH), Warsaw,
Poland; #Institute of Cardiology, Department of Epidemiology, Cardiovascular
Disease Prevention and Health Promotion, Warsaw, Poland

Background: The coronary arter disease (CAD) mainly affects elderly people,
but also more and more young people get sick. It is estimated that every 20th
person with CAD is under the age of 45, and only 20% of them are women. The
literature concerning this matter is rather limited.

The aim of this study was to determine the profile of risk factors predisposing to
ACS in young women under the age of 45 years.

Methods: The study group includes 1941 women aged <45 years with ACS,
hospitalized in Polish hospitals pursuing register PL — ACS from 2007 to 2014.
The control group are young women, without CAD in history — data collected in
NATPOL and WOBASZ registry (n=1170).

Results: In young women with ACS in comparison to control group significantly
(p<0,0001) more common occurrence of hypertension (48.8% vs. 16.7%); hyper-
cholesterolemia (36.1% vs.12.5%); obesity (22.3% vs. 15.3%); diabetes mellitus
(10.6% vs.1.4%); smoking [currently] (48.7% vs. 40.0%). About 16.5% (n=320)
of the women were not burdened with any of the above factors, while 12% had
a family history of CAD. Woman with ACS had a higher number of risk factors
in comparison to control group (1,7+1,2 vs. 1,1+1,0 p<0,0001). The independent
predictors of risk ACS were: hypertension (OR - 4,22 [3,429-5,387][95% CI]); hy-
percholesterolemia (OR - 3,346 [2,605—4,299] [95% ClI)); diabetes mellitus (OR -
6,657 [3,478-1,274][95% Cl]); smoking (OR - 1,631 [1,340-1,987] [95% CI]) — for
all p<0,001. There was no significance of obesity expressed by BMI (OR - 0,996
[0,975-1,017] [95% CI]).

Conclusions: Diabetes mellitus, hypertension, hypercholesterolemia and smok-
ing increase the risk of ACS in young women, where the strongest factor is di-
abetes mellitus. Obesity and positive family history of CAD did not increase the
risk of heart attack within tested population.

P5405 | BEDSIDE
Breast arterial calcification as an independent predictor of coronary
atherosclerotic disease in a female cohort of African descent

M. Renker', S. Baumann?, U.J. Schoepf®, D. Newallo®, O. Doerr', J. Rixe',

H. Moellmann*, H. Nef!, C. Hamm. "University Hospital Giessen and Marburg,
Department of Medicine I, Giessen, Germany; 2University Medical Centre

of Mannheim, First Department of Medicine, Mannheim, Germany; °Medical
University of South Carolina, Heart and Vascular Center, Charleston, United
States of America; *Kerckhoff Heart and Thorax Center, Bad Nauheim,
Germany

Background: Breast arterial calcification (BAC) is a common incidental find-
ing on screening mammograms. Accumulating data on predominantly Caucasian
women suggest an association between BAC and coronary artery disease (CAD).
However, little is known about this association in other ethnic populations.
Purpose: We sought to comprehensively examine the correlation between BAC
on digital mammography and CAD endpoints detected by cardiac computed to-
mography (CCT) in a female cohort of African descent.

Methods: Women with African ancestry who underwent digital screening mam-
mography and CCT within 24 months were identified. Women with known CAD
were excluded to avoid selection bias. Mammographic and CCT results were re-
viewed in a blinded fashion. Patient-related pertinent covariates were assessed
(age, body mass index, diabetes, hyperlipidaemia, hypertension, smoking, and
renal insufficiency).

Results: Two hundred women of African descent (median age 52.5 years) were
eligible for inclusion. The median inter-procedural time was 8 months. BAC was
present in 41 women (20.5%). Based on univariate analysis, covariates with dis-
criminatory power were identified and adjusted for. Subsequently, multivariate re-
gression analyses determined BAC to be significantly associated with coronary
artery calcium score >100 (odds ratio [OR], 6.8; 95% confidence interval [CI],
2.4-19.5; P<0.001), atherosclerotic luminal narrowing (OR, 11.1; Cl, 3.9-31.6;
P <0.001), and coronary artery stenosis >50% (OR, 5.6; Cl, 2.0-15.5; P<0.001)
by CCT.

Breast arterial calcification and CAD

Conclusion: BAC on mammography is associated with increased probability of
coronary calcification, coronary atherosclerosis, and obstructive CAD on CCT in
women with African ancestry. Our data suggest that BAC is an easily assessable
surrogate marker for CAD risk within this population.
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P5406 | BEDSIDE
Relation between coronary arterial lesion location and major adverse
cardiac events 6- months after an acute coronary syndrome

J.C. Duarte Rodrigues’, A.R. Godinho', P. Dias', R. Almeida', M. Viana?,
O. Laszczynska?, C. Araujo®, |. Moreira®, M.J. Maciel, A. Azevedo?. 'Sao
Joao Hospital, Department of Cardiology, Porto, Portugal; ?University of Porto,
Institute of Public Health, Porto, Portugal; °Hospital Center of Tras-os-Montes
and Alto Douro, Department of Cardiology, Vila Real, Portugal

Background: Anatomic heterogeneity in patients with coronary artery disease
might expectedly lead to differences in short term outcomes. Several small follow-
up studies have documented that lesion complexity is predictive of immediate re-
sults after percutaneous coronary intervention. However, it is unclear whether the
coronary anatomy lesions continue to portend a worse prognosis. We sought to
assess the impact of angiographic lesion location with 6-month clinical outcomes
in patients presenting with acute coronary syndrome.

Methods: The data were obtained in the framework of an ongoing prospec-
tive cohort of ACS survivors consecutively recruited between August 2013 and
April 2014, at the cardiology departments of two tertiary hospitals of different
regions. Coronary arterial lesions location was based on the angiographic im-
ages obtained during catheterization. The extent of coronary artery disease was
expressed as the presence of 1-, 2-, or 3-vessel disease (>70% luminal narrow-
ing). We evaluated the relation between coronary arterial lesions location and
the occurrence of major adverse cardiac events —~MACE (defined by the com-
posite endpoint -death, myocardial infarction or vessel revascularization) within
6-months after the index event (self-reported in a telephone interview).

Results: Among the 399 patients admitted due to ACS in the study period, 387
underwent catheterization, of whom 11.4% had significant disease of the left main
coronary artery, 68.5% of the anterior descending artery, 44.1% of the circumflex
artery and 50.9% of the right coronary artery. Overall, MACE were reported by
30 (7.8%) of patients, with no difference according to disease in the left main,
anterior descending or circumflex artery, and a trend towards higher risk among
patients with disease in the right coronary artery (9.8% vs 5.9%, p=0.156). Re-
garding the number of vessels with significant stenosis, 8.0% had no significant
disease, 40.7% had 1-vessel, 30.8% 2-vessel and 20.5% 3-vessel disease, with
a 6-month risk of MACE of 3.3%, 5.9%, 11.2% and 7.8%, p=0.32, respectively.
After adjustment for differences in age and major cardiovascular risk factors, the
odds ratio for MACE associated with disease of the right coronary artery was 1.82
(95% confidence interval: 0.80-4.14, p=0.15).

Conclusion: In our study, there was a trend for patients with right coronary artery
disease to have a higher risk increase of MACE independently of other high-risk
cardiovascular features after an ACS. The extension of coronary disease also
seems associated with worse 6-month prognosis.

ROLE OF ECHO-IMAGING IN ISCHAEMIC HEART
DISEASE

P5407 | BEDSIDE
Echocardiography, contractile reserve and magnetic resonance to
predict left ventricular remodelling

S. Rodero, M. Mutuberria, J. Rodriguez-Palomares, M. Terricabras, L. Gutierrez,
G. Teixido, L. Galian, T. Gonzalez-Alujas, A. Evangelista, D. Garcia-Dorado.
University Hospital Vall d’Hebron, Barcelona, Spain

Background: The presence of adverse left ventricular remodeling (LVR) in
STEMI patients is related to an increase in morbi-mortality at follow-up. Different
parameters (assessed by magnetic resonance or echocardiography) have been
associated, however, the main predictor of LVR remains still controversial.
Aims: We sought to know the incidence of LVR after an ST-segment elevation
myocardial infarction (STEMI) and to identify a best image method to predict its
occurrence.

Methods: One hundred and forty consecutive patients with an acute STEMI were
studied after a successful primary angioplasty with CMR and low-dose dobu-
tamine stress echo during the first week and at 6 months. Left ventricular vol-
umes and ejection fraction (EF), myocardial area at risk (AAR), infarct size (IS),
microvascular obstruction (MVO) and myocardial salvage index (MSI) were de-
termined by CMR, and the global peak systolic strain (SS) basal and at low-dose
by echocardiography. An increase in LV end-diastolic volume (LVEDV) >20% was
defined as adverse LVR, a decrease <20% as reverse LVR and values in between
as no LVR.

Results: Adverse LVR was observed in 29% and reverse LVR in 9% of patients.
Derived CMR and echocardiographic variables among different groups are shown
in table 1. In the univariate analysis only SS (P=0.023), IS (P=0.05) and the AAR
(P=0.046) were predictors of adverse LVR. In the multivariate analysis, rest SS
was the only predictor of adverse remodeling. A cut-off value of —-15 (AUC: 0.8)
predicted LVR with a Sensitivity of 75% and specificity of 70%.

Basal EF (%) IS (gr) MVO (gr) AAR (gr) MSI (%) Basal SS DBT SS
No LVR (n=87) 517 27+12 22 43+15 18+10 14£32 15+4.2
Adverse LVR (n=41) 45+15 34+18 4%15 52+12 15+12 12432 1437
Reverse LVR (n=12) 47+10 23+13 0.9+1.8 41+18 2548 15#3.2 16+3.9

Conclusions: LVR is a common process after an STEMI. Although CMR and

echocardiographic derived parameters can predict its occurrence, a SS global
strain higher than —15 seems to be the best predictor for LVR.

P5408 | BENCH
Prediction of adverse events after ST segment-elevation myocardial
infarction by imaging techniques

S. Rodero, M. Mutuberria, J. Rodriguez-Palomares, M. Terricabras, L. Gutierrez,
G. Teixido, L. Galian, T. Gonzalez-Alujas, A. Evangelista, D. Garcia-Dorado.
University Hospital Vall d’Hebron, Barcelona, Spain

Background: After an ST-segment elevation myocardial infarction (STEMI), dif-
ferent magnetic resonance (CMR) and echocardiographic (TTE) variables have
been proposed to predict adverse outcomes. However, no studies have been con-
ducted to compare its prognostic value.

Objectives: To determine the value of CMR, rest TTE and at low-dose dobu-
tamine to predict adverse events at long-term follow-up in STEMI patients.
Methods: One hundred and sixty-two consecutive patients with an STEMI were
studied after a successful primary angioplasty with CMR and low-dose dobu-
tamine stress echo during the first week and at 6 months. Left ventricular volumes
and ejection fraction, myocardial area at risk, infarct size, microvascular obstruc-
tion and myocardial salvage index were determined by CMR. Global peak systolic
strain (SS) was measured at rest and at low-dose dobutamine stress echo. Major
adverse cardiac events (MACE) were determined at follow-up.

Results: Patients were followed by a median time of 45 months (11-79 months).
MACE occurred in 43 patients (26%): stroke in 6, angina or re-infarction in 29,
heart failure in 5, ventricular arrhythmia in 2, major bleeding in 2 and cardiovas-
cular death in 5. In the univariate analysis, IS (Odds Ratio (OR): 1.8, P=0.045),
SS at low-dose dobutamine (OR: 1.5, P=0.041) and SS at 6 months (OR: 1.9,
P=0.038) were the strongest predictors for MACE. In the multivariate analysis,
SS at 6 months was the only independent predictor of MACE (cut-off value: -17,
area under the curve: 0.8, Sensitivity: 80% and Specificity: 75%) (Figure 1).

- LA T
——— e
L
.
- L
-
o
3
-
-
-
i (e,
w
o
Lr
- " - - -

pains

Conclusions: CMR and echocardiographic derived variables are excellent pre-
dictors of MACE in STEMI patients. Systolic strain at 6 months constitutes the
strongest predictor of poor outcomes at long-term follow-up.

P5409 | BEDSIDE

Assessment of post-systolic shortening and early systolic lengthening
by 2D speckle-tracking is useful to detect cad in patients with
suspected NSTE-ACS

T. Caspar', H. Samet', L. Jesel', H. Petit-Eisenmann’, A. Trinh', S. Talha',
A. Schultz?, O. Morel?, P. Ohlmann?. " University Hospital of Strasbourg,
Department of Cardiology, Strasbourg, France; 2University Hospital of
Strasbourg, Department of Radiology, Strasbourg, France

Introduction - Post-systolic shortening (PSS) and early-systolic lengthening (ESL)
assessed by speckle-tracking echocardiography (STE) are considered markers of
myocardial ischemia.

Purpose: We aimed to examine the relation between the presence of PSS, ESL
and coronary artery disease (CAD) in patients presenting with suspected non-ST-
elevation acute coronary syndrome (NSTE-ACS) and no wall motion abnormali-
ties in conventionnal echocardiography.

Methods: 58 patients with suspected NSTE-ACS, normal LVEF (i.e. LVEF >55%)
and normal wall motion score index (i.e. WMSI=1) were prospectively enrolled.
Echocardiography was performed on admission. Longitudinal strain was mea-
sured by 2D-STE using a 17 LV segment model. For each segment, peak positive
early strain (representing maximum segmental systolic lengthening) and post-
systolic shortening (defined as peak negative strain during diastole minus peak
negative systolic strain) were recorded. Values for all segments were averaged to
obtain global values, and territorial values (based on theoretical perfusion territo-
ries of the three major coronary arteries). Layer-specific longitudinal strains were
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assessed from endocardium, mid-myocardium, and epicardium. All the patients
underwent angio-coronarography. CAD was defined by the presence of coronary
artery stenosis >50%.

Results: Global PSS and global ESL were able to detect CAD with good di-
agnostic performances (AUC=0.84, p<0.001 and AUC=0.68, p=0.02 respec-
tively). Territorial PSS was able to detect the presence of significant stenosis
in LAD (AUC=0,70, p=0.01), LCX (AUC=0,73, p=0.01) and RCA (AUC=0,86,
p<0.001). Territorial ESL was able to detect presence of significant stenosis in
LAD (AUC=0,69, p=0.02), LCX (AUC=0,71, p=0,02) but not in RCA (AUC=0,65,
p=0.08). Layer-specific analysis did not show any difference in terms of diagnostic
performance between the three layers.

Conclusion: Assessment of both PSS and ESL is useful to detect CAD in pa-
tients with NSTE-ACS and normal conventionnal echocardiography.

P5410 | BEDSIDE

How frequent are signs of left ventricular dysfunction in acute
myocardial infarction patients with normal ejection fraction? Impact of
the latest chamber quantification recommendations

T. Baron', C. Christersson?, K. Johansson?, FA. Flachskampf?. "Uppsala
Clinical Research Center, Uppsala University, Department of Medical Sciences,
Uppsala, Sweden; 2Uppsala University, Deptartment of Medical Sciences,
Cardiology, Uppsala, Sweden

Aim: To study the prevalence of abnormal values of routine parameters of global
left ventricular (LV) systolic function when LV ejection fraction (LVEF) remains
normal in a large, unselected cohort of consecutive patients hospitalized for acute
myocardial infarction (MI).

Materials and methods: A total of 421 consecutive patients with Ml (with or
without ST elevation) included in the REBUS (RElevance of Biomarkers for future
risk of thromboembolic events in UnSelected post-myocardial infarction patients)
study, underwent 2D- and Doppler echocardiography in the cardiac intensive care
unit within 72 hours after admission to assess their LV function. Conventional
parameters of LV systolic function were categorized to normal or abnormal due
to the chamber quantification recommendations from 2015.

Results: Of the 356 patients finally enrolled to the study, normal LVEF was recog-
nized in 236 (56.1%) or 262 (62.5%) patients, when using either the conventional
or the new sex-specific LVEF cut-off, respectively. The new reference intervals for
LVEF reclassified 26 (21.8%) patients from having abnormal to normal LVEF. The
patients with abnormal LVEF were characterized by larger extent of myocardial
necrosis (max cTn | 31.2+55.9 vs. 17.1£24.5 pg/L, p=0.001) and higher propor-
tion of STEMI/LBBB (57.0 vs 39.5%, p=0.012), as compared to those with normal
LVEF. No difference in age, sex and history of previous Ml were observed. The
patients with abnormal LVEF had significantly lower mean mitral annular plane
systolic excursion (MAPSE) (0.96+0.20 vs. 1.18+0.21 cm, p<0.001), higher in-
dexed LV end-systolic (LVESVi) (30.6+14.6 vs. 15.3+4.9 mi/m?, p<0.001), end-
diastolic (LVEDVi) (53.3+19.8 vs. 40.8+10.2 ml/m?, p<0.001) and left atrial vol-
ume (LAVi) (37.9+11.9 vs. 31.6+11.0 ml/m?, p<0.001). Using the new cut-off,
among the patients with normal LVEF, an abnormal MAPSE (<1.1cm in women
and <1.3cm in men) was observed in 64.4%. Elevated LVESVi (>24ml/m? in
women and >31ml/m? in men) and LVEDVi (>61ml/m? in women and >74ml/m?
in men) were found only in 0.4% of patients, while an enlarged LAVi (>34ml/m?)
in 33.8% of patients with normal LVEF.

Conclusions: Implementation of the latest recommendations on chamber quan-
tification including sex-specific reference intervals resulted in the reclassification
of ca 20% of patients from having abnormal to normal LVEF. A majority of pa-
tients classified as having normal LVEF on echocardiography within 72 h after Ml
had at least one marker of global systolic function outside the normal range. The
prognostic significance of our observation is being investigated.

P5411
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New 3D echo-derived morphometric criteria for discriminating
between ischemic and non-ischemic cardiomyopathy

S. Schwartzenberg', M.D. Handschumacher?, X. Zeng?, T.C. Tan?, J.W. Hung?.
" Rabin Medical Center, Cardiology, Petah Tikva, Israel; ?Massachusetts General
Hospital, Cardiology, Boston, United States of America

Background: Idiopathic dilated cardiomyopathy (DCM) is characterized by spher-
ical reshaping of the left ventricle (LV). LV remodeling in ischemic heart disease
(IHD) can render a similar appearance. We sought to identify novel morphometric
criteria to discriminate between the two.
Methods: 3D echo was performed in patients with IHD (n=20), DCM (n=19) and
controls (n=16), matching the first two groups for age, gender, LV volumes and
ejection fraction. The LV endocardial surface was traced in 4 orthogonal planes in
end-systole (ES) and end-diastole (ED) utilizing customized software (Omni4D).
A mean radius normalized to body surface area (R/BSA) from edge of recon-
structed LV to a centroid line axis was plotted from base to apex positions (#1—
100 respectively). Point-by-point normalized radii were compared among groups
and optimal cut-off values separating between the patients were validated in a
separate group of DCM (n=5) and IHD (n=6) patients matched for LV volumes
and ejection fraction.
Results: ES R/BSA values were significantly higher in DCM vs IHD patients at
positions #19-77, and ED R/BSA values were higher at positions #36-57. ROC
analysis showed ES R/BSA at positions #31-42 to hold the best discriminative
capacity for DCM (AUC=0.72), with a sensitivity of 73.7%, specificity of 70% and
accuracy of 71.8%. Multivariate analysis-based model including gender, HTN,
and ES R/BSA improved accuracy to 76.9%, with a 68.4% sensitivity and 85%
specificity. The application of the same model in the validation cohort yielded
close discriminative capacity (72.7%, 60%, and 83.3% respective values).
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Conclusions: Applying a model incorporating ES standardized radii over the mid-
dle third region of the LV, hypertension, and gender distinguished successfully
DCM vs IHD patients.
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Excellent discrimination ability of resting multilayer longitudinal strain
using two-dimensional speckle tracking echocardiography for
myocardial infarction and ischemic segments

T. Nishi, N. Funabashi, K. Ozawa, M. Takahara, H. Takaoka, Y. Fujimoto,
Y. Kobayashi. Chiba University Graduate School of Medicine, Department of
Cardiovascular Medicine, Chiba, Japan

Background: Damage to left ventricular (LV) endocardial layers may occur at an
early stage in myocardial infarction (MI) or ischaemia.

Purpose: To evaluate the ability of multi-layer longitudinal strain (LS) with 2D
speckle tracking transthoracic echocardiography (TTE) to distinguish between M,
ischaemic, and non-ischaemic LV segments.
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Methods: Retrospective data from 39 stable patients (32 males; 65.8+11.9
years), comprising 46 coronary arteries with >50% stenosis on invasive coro-
nary angiogram (not related to Ml), were assessed by invasive fractional flow re-
serve (FFR). All patients underwent TTE (Vivid E9) within 36 days of FFR, without
clinical incident. Ischaemic and non-ischaemic segments were defined as those
supplied by the stenotic vessels with FFR<0.80 and FFR>0.80, respectively.
Results: Of the 39 patients, 10 had 11 coronary territories related to previous
MI. FFR<0.80 and FFR>0.80 was identified in 27 and 19 vessels, respectively.
Using whole-layer, endocardial, and epicardial LS, no significant differences were
detected between ischaemic and non-ischaemic segments, but the infarcted seg-
ments were significantly greater. According to receiver operating characteristic
curves, the best cutoff values for whole-layer, endocardial and epicardial LS for
infarcted segments were —10.0% (91% sensitivity, 76% specificity, area under the
curve [AUC] =0.854, P=0.002), —11.0% (91%, 65%, AUC=0.840, P=0.002), and
-8.0% (82%, 85%, AUC=0.853, P=0.002), respectively.

ROC curves for detecting infarcted LV segments
Endocardial LS

L)

Bestcuteff value-11.0% _ ..

Whole-layerLS Epicardial LS

Best cutoff value -10.0% .'

ff value -8.0%
Sensitivity 91% Best cutoff value 5.0

; 9% ¥ e Sensitivity 1% = | Sensitivity 82%

i Specificity 78% ¥ Specificity 85% ! su Specificity 85%
AUCO.254 h AUC0.240 AUCO.852
F=0.002 F=0.002 P=0.002

Conclusion: In stable patients with coronary artery disease, resting multi-layer
LS is useful to detect infarcted LV segments. Furthermore, whole-layer, endocar-
dial and epicardial LS were equally effective. However, it remains a diagnostic
challenge to differentiate between ischaemic and non-ischaemic LV segments.

P5414 | BEDSIDE
Quantification of regional left ventricular function in patients with
coronary artery disease by layer-specific strain

J.-L. Chen, Z.-L. Zhao, Q. Zhou, H.-N. Song, B. Hu, X. Yao, J.-J. Zhu, P. Zhu.
Renmin Hospital of Wuhan University, Wuhan, China, People’s Republic of

Purpose: The study aimed to evaluate whether layer-specific myocardial strain
performed by two-dimensional speckle tracking imaging (2D-STI) allows quantifi-
cation of regional left ventricular function in patients with coronary artery disease
(CAD).

Methods: 44 patients referred to selected coronary angiography (SCA) due to
suspected CAD were prospectively included. All the patients had normal EF
and no abnormal segmental wall motion of left ventricle. According to degree
of coronary artery stenosis by SCA, there were 188 segments with >75% coro-
nary artery stenosis (severe stenosis group), 76 segments with 50—75% coronary
artery stenosis (moderate stenosis group), 132 segments with <50% coronary
artery stenosis (mild stenosis group) and 240 segments without coronary artery
stenosis (control group). Four-chamber, two-chamber and long-axis apical views
were recorded in all the subjects. Layer-specific longitudinal strain indices includ-
ing endocardium (LS-endo), mid-myocardium (LS-mid) and epicardium (LS-epi)
were assessed by 2D-STI.

Results: In segments with or without coronary artery stenosis, the LS-endo, LS-
mid, LS-epi of each segment decreased gradually (P <0.05). Compared with the
control group, LS-endo, LS-mid, LS-epi of moderate stenosis group and severe
stenosis group decreased significantly (P<0.05), however, there was no signifi-
cant difference between moderate and severe group. Moreover, there was no sig-
nificant difference between the control group and mild stenosis group (P>0.05).
(Table 1)

Table 1. Comparison of Layer-specific longitudinal strain indices

Indices Control Mild stenosis Moderate stenosis Severe stenosis F value P value
group group group group

LS-endo 24.92+8.84 22.26+9.11 22.93+10.36 22.76+9.63 4.56 0.004
LS-mid  20.83%6.23 21.60%6.15 18.63+8.23 18.28+6.83 9.02  0.0001
LS-epi 17.7145.17  18.06+4.69 15.57+6.87 15.07+5.35 12.59  0.0001
F value 65.59 46.96 14.05 50.06
P value 0.000 0.000 0.000 0.000

Abbrivations: LS-endo, longitudinal endocardium strain; LS-mid, longitudinal mid-myocardium
strain; LS-epi, longitudinal epicardium strain.

Conclusion: Layer-specific myocardial strain indices can recognize tiny changes
of regional left ventricular systolic function in patients with CHD. In segments with
normal wall motion, the regional systolic function of left ventricle has already been
impaired.
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Routine manual thrombus aspiration has no impact on left ventricular
remodeling: the echocardiographic substudy of the randomized
physiologic assessment of thrombus aspiration in patients with
ST-segment elevation myocardial infarction

D. Orlic', M. Tesic', D. Trifunovic', B. Vuijisic-Tesic', D. Milasinovic', M. Borovic?,
B. Belelsin', D. Sobic-Saranovic', S. Stojkovic', M. Ostojic' on behalf of PATA
STEMI investigators. ? Clinical Center of Serbia, Belgrade, Serbia; ?Institute for
histology, Belgrade, Serbia

Background: It has been reported that index of microcirculatory resistance (IMR)
is lower in STEMI patients who underwent thrombus aspiration before stent im-
plantation compared to those treated with conventional primary PCI. The aim of
this study was to evaluate impact of improved myocardial perfusion by manual
thrombus aspiration assessed by IMR on left ventricular remodeling in STEMI
patients at mid-term follow-up.

Methods: The total of 115 patients entered the echocardiography substudy of
the PATA STEMI (randomized Physiologic Assessment of Thrombus Aspiration in
patients with ST-segment Elevation Myocardial Infarction) trial which evaluated ef-
ficacy of manual thrombus aspiration using Eliminate3 catheter (Terumo Europe,
Leuven, Belgium). Echocardiography was done within the first 24 hours after the
index procedure and after 4 months. End-diastolic and end-systolic left ventricu-
lar (LV) volume indices, ejection fraction (EF), cardiac sphericity index (CSl) and
regional wall motion score index (WMSI) were calculated.

Results: In baseline characteristics, in patients with thrombus aspiration com-
pared to those with conventional primary PCI, total ischemic time tended to be
longer (246,7+181,8 vs. 200,9+110,1 min, P=0,09) and AUC CK was smaller
(40090426158 U/L vs. 52676+32013 U/L, P=0,026, respectively). Also, corrected
IMR was lower in thrombus aspiration group (27,5+16,8 vs. 39,9+32,7 U/L,
p=0,0079), while CFR (1,68+0,81 vs. 1,61+0,67, P=0,6) and mean coronary
wedge pressure in infarct related artery (20,4+6,6 vs. 21,4+7,8 mmHg, P=0,5)
were similar. End-diastolic and end-systolic LV volumes per body surface area,
EF, CSI volume and WMSI were similar between the thrombus aspiration and
no aspiration group at baseline and at follow-up. At follow-up, percent change
in WMSI tended to be greater in thrombus aspiration group (decrease in WMSI
8,2% vs. increase in WMSI 0,8%, P=0,094). The rate of LV remodelling and re-
verse LV remodelling was similar in thrombus aspiration and conventional primary
PCI group (30,3 vs. 28,6%, p=0,84 and 42,4 vs. 28,6%, p=0,12, respectively).
Conclusions: Improved myocardial perfusion achieved by manual thrombus as-
piration and assessed by index of microcirculatory resistance has no impact on
left ventricular remodeling in STEMI patients at mid-term follow-up.
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Left ventricular global longitudinal strain rate is associated with
changes in myocardial redox state in patients with ischaemic heart
disease

G. Sangha', A. Antonopoulos', R. Upton', L. Herdman', M. Margaritis',

A. Tarun’, M. Petrou?, G. Krasopoulos?, K.M. Channon', C. Antoniades.
"University of Oxford, Department of Cardiovascular Medicine, Oxford, United
Kingdom; 2John Radcliffe Hospital, Department of Cardiothoracic Surgery,
Oxford, United Kingdom

Background: Increased myocardial oxidative stress is directly involved in multiple
cardiac abnormalities, but there is no non-invasive test to evaluate this in humans.
Purpose: We explored the ability of left ventricular global longitudinal strain (LS)
and LS rate (LSR) to describe myocardial redox state in patients with coronary
atherosclerosis.

Methods: Echocardiography was performed in 30 male, non-diabetic patients
with no heart failure (good LV ejection fraction (LVEF=54.2+2.0%) and low B-
natriuretic peptide level=75.7+15.5ng/mL) undergoing coronary bypass surgery,
the day before surgery. Speckle-tracking echocardiography was used to calcu-
late LS, LSR, LV end-systolic (ESV) and end-diastolic volumes (EDV) and LVEF.
Myocardial tissue collected at the time of surgery (right atrial appendage) was
used to determine myocardial NADPH oxidase-derived O2- radicals using ex-vivo
bioassays and lucigenin chemiluminescence. Plasma malondialdehyde (MDA)
was measured as an index of systemic oxidative stress.

Results: There was no association between LVEF and either plasma MDA or my-
ocardial NADPH oxidase activity (p=NS for both). Systemic or myocardial oxida-
tive stress were not associated with ESV, EDV or their respective indices adjusted
for body surface area (p=NS for all). LS or LSR were not associated with plasma
MDA (p=NS) but there was a positive association between myocardial NADPH
oxidase activity and LSR (rho=0.380, p<0.05, but not with LS) indicating reduced
LV longitudinal systolic deformation with higher myocardial oxidative stress.
Conclusions: Higher NADPH oxidase activity in human myocardium is linked
with reduced left ventricular global strain rate before the development of systolic
LV dysfunction. LSR appears to be a sensitive imaging biomarker for the char-
acterization of myocardial redox state, and this finding may have major clinical
implications for the prediction of ischaemic cardiomyopathy and the monitoring of
treatments in patients with ischaemic heart disease.
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Prognostic assessment of myocardial viability after acute myocardial
infarction: a clinical follow-up study by speckle tracking

B. Hu, Q. Zhou, J.-L. Chen, H.-N. Song, R.-Q. Guo. Renmin Hospital of Wuhan
University, Wuhan, China, People’s Republic of

Purpose: We sought to use speckle tracking imaging (STI) for the assessment
of myocardial viability and changes of left ventricular segmental function of the
patients with acute myocardial infarction (AMI). Clinical incremental value of STI
to identify viable segments through different time points was focused on in this
study.

Methods: 54 patients with first onset AMI who underwent primary percutaneous
coronary intervention (PCIl) were enrolled in the study. The average age was
62.419.7 years. Dynamic images of left ventricle were acquired before, 3-month
1-year after PCI. Apical long-axis, four-chamber and two-chamber views, cross-
sectional basal, mid and apical views were stored for 3 to 5 cardiac cycles. With
the methods of standard 17 segments, longitudinal peak systolic strain (LPSS),
radial peak systolic strain (RPSS) and circumferential peak systolic strain (CPSS)
were analyzed for each segment in EchoPac workstation. According to the LPSS
cut-off value of 5% as the determination of myocardial viability and recovery of
segmental function, the percentage of infarcted area was calculated for the com-
parisons among infarcted area, infarcted site and segmental recovery.

Results: Before PCI, dysfunctional segments of AMI patients were 341 in to-
tal and it decreased to 207 at 3-month after PCl while 159 at 1-year follow-up.
Between before and 3-month after PCI, the infarcted area percentage of early-
recovery group (n=29) was decreased 18.9%, which was significantly higher
(p<0.05, all) than both the decreases in late-recovery (n=15) (10.6%) and non-
recovery group (n=10) (8.2%). The decreases of early-recovery and late recovery
group had reached at 21.1% and 22.0% at 1-year after PCI, respectively. Both of
them were significant different from non-recovery group (13.5%) (p<0.05, all).
Compared to basal and mid segments, the apical infarcted area had recovered
relatively earlier and more easily according to the statistical analysis of LPSS,
RPSS and CPSS (p<0.05, all). CPSS of both early and late-recovery group were
shown different compared to non-recovery group before PCI and 3-month after
PCI (p<0.05, all), earlier suggesting the recovery of segmental function.
Conclusions: STI assessment was accurate for identifying viable myocardium
and tracking the changes of left ventricular segmental function. After infarction,
the segmental analysis of longitudinal and circumferential movements have sug-
gested early and continuous recovery for patients. LPSS and CPSS from STI
have provided clinical incremental value for the prognosis of AMI patients.

CARDIAC ECHO-IMAGING IN SYSTEMIC DISEASES
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Greater improvement of coronary artery function, left ventricular
deformation and twisting by IL12/23 compared to TNF-a inhibition in
psoriasis

I. Ikonomidis’, G. Makavos', E. Papadavid?, M. Varoudi’, I. Andreadou®,

K. Gravanis®, N. Liarakos', G. Pavlidis, D. Rigopoulos?, J. Lekakis . ' University
of Athens Medical School, Attikon Hospital, 2nd Department of Cardiology,
Athens, Greece; ?University of Athens Medical School, Attikon Hospital, 2nd
Department of Dermatology & Venereology, Athens, Greece; 3 University of
Athens, Department of Pharmaceutical Chemistry, Athens, Greece

The role of treatment with anti-IL12/23 agents on left ventricular (LV) function, ar-
terial stiffness and coronary microcirculation in psoriasis has not been fully clari-
fied.

Methods: 114 psoriasis patients (52+13 yrs, 72men), (PASI disease activity
score:11.8+8), were randomized to receive an anti-IL12/23 regimen (n=32), an
anti-TNF (n=34) or cyclosporine (n=48). At baseline and after 4 months of treat-
ment, we measured a) pulse wave velocity (PWV-m/sec), augmentation index
(Al-%) and central systolic blood pressure (cSBP-mmHg) b) LV longitudinal strain
(GLS-%) and LV torsion-deg using speckle tracking echocardiography c) coro-
nary flow reserve (CFR) d) tumor necrosis factor (TNFa-pg/ml), interleukin-6 (IL-
6-pg/ml), -10 (IL-10-pg/ml), -12 (IL-12-pg/ml), -17 (IL-17-pg/ml) and malondialde-
hyde (MDA-nM/L). Forty normal subjects served as controls.

Results: At baseline, patients had higher PWV, Al, and lower CFR, GLS and LV
torsion than normals (P <0.05). After treatment, all patients had improved GLS
(median values —18.2 [-15.4 to —21] vs. =19.6 [-16.3 to —21.4] P=0.04) and de-
creased IL-6 (2.26 [1,61-5.4] vs 2.01 [1.29-3.66], P=0.04). However, patients on
anti-IL12/23 agents also reduced Al (31 [13—42] vs 27 [7.3-40] P=0.03), cSBP
(131 [116-155] vs 123 [115-135] P=0.04), PWV (9.3 [7.5-13] vs 8.7 [7.4-10.3]
P=0.04), MDA (1.41 [0.75-2,67] vs 1.03 [0.73—1.89] P=0.02), the TNFa/IL-10 ratio
(4.1 [2.9-5.7] vs 3.4 [2.7-4.9] P=0.03) and improved CFR (2.8 [1.8-3.6] vs. 3.2
[2.5—4.3] P=0.03) post-treatment. In the anti-TNF group, CFR, GLS, LV torsion
were improved and TNF/IL-10 was reduced post-treatment (P <0.05), whereas
markers of arterial stiffness remained unchanged. Compared to baseline, patients
on cyclosporine had unchanged CFR, GLS, LV torsion post-treatment (P=NS),
but conversely increased Al (28.2 [13.3—-33.5] vs 33.5[16.9-37.1] P=0.04), cSBP
(119 [110-134] vs 129 [113-139] P=0.04) and PWV (9.4 [7.9-12.7] vs 10.9 [8.7—
13.9] P=0.03). Except IL-6, biomarkers remained unchanged. PASI similarly im-
proved in all treatment arms. Compared to the anti-TNF and cyclosporine, anti-
IL12/23 agents resulted in greater improvement of GLS (24% for IL-12/23 vs 10%

for anti-TNF vs. 7% for cyclosporine), LV torsion (27% vs. 16% vs. 2%), CFR
(14% vs. 11% vs. 5%) as well as in IL6 (12% vs. 5% vs. 11%), MDA (27% vs. 3%
vs 2%) and TNFa/IL-10 (17% vs. 13% vs. 10%) P <0.05.

Conclusion: In psoriasis, IL12/23 inhibition improves vascular function and
causes a greater improvement in coronary function and myocardial deformation
than anti-TNF treatment, because of a greater reduction of the inflammatory and
oxidative stress burden.
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Effect of liver transplant on the progression of cardiomyopathy in
familial amyloid polyneuropathy

T. Guimaraes', N. Cortez-Dias', A.R.G. Francisco', G.L. Silva', R. Placido’,
S. Goncalves', A.G. Aimeida’, I. Conceicao?, F.J. Pinto', C. Azevedo Coutinho'.
Santa Maria University Hospital, Cardiology, Lisbon, Portugal; 2University
Hospital De Santa Maria, Neurology, Lisbon, Portugal

In Transthyretin familial amyloid polyneuropathy (TTR-FAP) V30M, the cardiomy-
opathy is due to deposits of amyloid fibrils in the heart. In these patients (pts), the
progression of cardiomyopathy is associated with increased risk of death. Liver
transplantation suspends the hepatic production of amyloidogenic-mutated TTR
protein. However the impact of this intervention on the progression of this car-
diomyopathy is not completely known.

Purpose: To evaluate the impact of liver transplantation on the progression of
infiltrative cardiomyopathy, by echocardiography.

Methods: Prospective study of consecutive pts with V30M TTR-FAP evaluated
annually and performing an echocardiogram with conventional Doppler. Ecocar-
diographic evaluation of pts undergoing transplant was compared with that of
non-transplanted. For that purpose, we conducted a nested case-control analysis
with patient matching according to neurophysiological score measured prior to
transplantation (<5% difference).

Results: From a total population of 284 TTR-FAP pts, 88 (44 transplanted, 44
non-transplanted), with a mean age of 47+15 years, 52% male, with identical me-
dian neurophysiological and clinical scores, 25 (IQR 8.75-51.25) and 24 (IQR
12-34), respectively, were selected for analysis. During a median follow-up of 96
months following the time of pairing, 233 echocardiograms were perfomed. Of
these, 178 (76.4%) in the first 48 months. At the time of initial evaluation, the non-
transplanted group exhibited greater thickness of the septal wall (12+3 vs. 10£2
mm; p=0.036), larger diameter of the left atrium (LA) (in apical 4-chamber; 49+9
vs. 4526 mm; p=0.014) and lower E/A ratio (1.0+0.4 vs. 1.2+0.4;. p=0.035). In
contrast, transplanted group showed the same ventricular thickness, E wave de-
celeration time (DT), pressure half-time (PHT), E/A ratio and the left atrial dimen-
sions during follow-up. In pts not transplanted, there was an increase in myocar-
dial thickness (102 to 17+3 mm; p=0.023) and progression of diastolic dysfunc-
tion parameters, including significant increase in E wave DT (Pearson R=0.22;
p=0.042), PHT (Pearson R=0.26; p=0.021) and size of LA (Pearson R=0.22;
p=0.032, significant at 48 months).

Conclusion: The FAP is accompanied by cardiac amyloid infiltration resulting in
progressive worsening of ventricular thickening and diastolic dysfunction. Liver
transplantation prevented the progression of cardiac amyloid infiltration, stabiliz-
ing the echocardiographic parameters at long-term.
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Subclinical abnormalities of two-dimensional speckle tracking
echocardiography associate with early peripheral vascular disease in
patients with chronic kidney disease

S. Sulemane’, V. Panoulas?, P. Nihoyannopoulos'. "Hammersmith Hospital,
Imperial College London, NHLI, London, United Kingdom; 2Imperial College
Healthcare NHS Trust, Department of Cardiology, London, United Kingdom

Background: Very few studies have investigated the relationship between arte-
rial stiffness and subclinical left ventricular (LV) dysfunction and none used two
dimensional speckle tracking echocardiography (2DSTE).

Objectives: We sought to investigate the association between subclinical my-
ocardial abnormalities assessed by 2DSTE and arterial stiffness in chronic kidney
disease (CKD) patients with normal LV ejection fraction (LVEF) and no previous
history of cardiovascular disease.

Methods: In this cross-sectional study we have enrolled 106 CKD patients. Pres-
sure waveforms were recorded on radial, carotid and femoral arteries using ap-
planation tonometry to estimate augmentation index (Alx) and aortic pulse wave
velocity (aPWV). Conventional echocardiography and 2DSTE were used to deter-
mine LVEF, LV mass index (LVMI), global longitudinal and circumferential strain
(GLS, GCS), number of segments with diastolic dysfunction (DD) and LV twist.
Results: Aortic PWV correlated crudely with the presence of diabetes (r=0.58,
p<0.001), hypertension (r=0.32, p<0.001), LVMI (r=0.29, p=0.01), GLS (r=0.300,
p<0.003), number of segments with DD (r=0.416, p<0.001), LV twist (r=0.288,
p<0.003) while Alx was only associated with hypertension (r=0.19, p=0.046) and
number of segments with DD (r=0.317, p<0.001). When adjusting for age, gen-
der and cardiovascular risk factors aPWV was independently associated with LV
twist (=0.160, p=0.017) and number of segments with DD (8=0.221, p=0.011).
Stepwise, multiple regression models established that LV twist improved the pre-
diction of arterial stiffness over and above age, gender and cardiovascular risk
factors alone (R2=0.17, p=0.01)
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Conclusions: Subclinical LV dysfunction, identified with 2DSTE is strongly asso-
ciated with aPWV in CKD patients. This is the first study to provide a link between
subclinical LV dysfunction and early peripheral arterial disease in CKD patients.

Acknowledgement/Funding: Fundacao para a Ciencia e Tecnologia - Portugal
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The effect of different treatment strategies on left ventricular
myocardial deformation parameters in patients with chronic renal
failure

U. Yildirim', O. Gulel', A. Eksi', M. Dilek, S. Demircan?, M. Sahin'. "Ondokuz
Mayis University, Faculty of Medicine, Samsun, Turkey; ?Istanbul Bilim University,
Istanbul, Turkey

Background: Renal transplantation has lowered the risk of cardiovascular death
compared with dialysis. However, there exists conflicting data about improvement
in cardiac functions after transplantation.

Purpose: In our study, we aimed to compare the possible effects of different
treatment strategies on left ventricular (LV) functions by speckle tracking echo-
cardiography (STE) in patients with chronic kidney disease (CKD).

Methods: Three groups were formed with patients at predialysis stage (n=50),
with those on three times a week hemodialysis program (n=50), or with those
who underwent successful renal transplantation (n=50).

Results: Among mean LV strain values, circumferential systolic strain was lowest
in the hemodialysis group. Among mean LV longitudinal strain rate (SR) values,
longitudinal systolic SR was lowest in the hemodialysis group. Longitudinal early
diastolic SR was highest in the transplantation group. Among mean LV circumfer-
ential SR values, circumferential systolic SR, early diastolic SR, and late diastolic
SR were lowest in the hemodialysis group (Table 1).

Table 1. Left ventricular myocardial deformation parameters of the study groups

Mean values Transplantation Hemodialysis Predialysis P
patients patients patients
(n=50) (n=50) (n=50)

-19.93+3.50 -17.47+3.28 -18.74+2.52 0.002
-25.87+4.20 -20.97+4.90 -24.74+4.55 <0.001
33.51+13.89  34.01+13.33 31.46+11.46 0.602

Longitudinal systolic strain (%)
Circumferential systolic strain (%)
Radial Systolic Strain (%)

Longitudinal systolic SR (1/sec) -1.31+0.24 -1.05+0.20 -1.19+0.21 <0.001
Longitudinal early diastolic SR (1/sec) 1.70+0.43 1.37£0.32 1.45+0.37 <0.001
Longitudinal late diastolic SR (1/sec) 1.06+0.26 1.04+0.28 1.19+0.25 0.024
Circumferential systolic SR (1/sec) -1.98+0.48 -1.42+0.30 -1.75+0.46 <0.001
Circumferential early diastolic SR (1/sec)  2.41+0.47 1.77+0.48 2.15¢0.51  <0.001
Circumferential late diastolic SR (1/sec) 1.18+0.36 0.92+0.31 1.20£0.40 <0.001
Radial systolic SR (1/sec) 1.84+0.52 1.565+0.52 1.65+£0.58  0.025
Radial early diastolic SR (1/sec) -1.86+0.61 -1.59+0.50 -1.71+x0.46 0.040
Radial late diastolic SR (1/sec) -1.09+0.47 -1.03+0.50 -1.17+0.48 0.415

SR, strain rate.

Conclusion: We have found by STE that LV functions of CKD patients who un-
derwent successful renal transplantation tend to improve. However, CKD patients
on hemodialysis treatment seem to have worse LV functions than CKD patients
at predialysis stage.

Acknowledgement/Funding: This study was funded by the Ondokuz Mayis Uni-
versity, Samsun, Turkey (project number: PYO.TIP.1904.13.030)
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The impact of liver transplantation on myocardial function in patients
with familial amyloid polyneuropathy

R. Placido, N. Cortez-Dias, T. Guimaraes, M. Nobre E Menezes, G. Lima Da
Silva, I. Conceicao, S. Goncalves, A.R. Francisco, F. Pinto, C. Azevedo Coutinho.
Hospital Lisbon North, Hospital Santa Maria, Lisbon, Portugal

Introduction: Familial amyloid polyneuropathy (FAP) is a genetic disorder char-
acterized by amyloid depositon in multiple organs. Myocardial amyloid infiltration
results in progressive diastolic dysfunction and subclinical changes in systolic
function, better assessed by myocardial deformation parameters. Liver transplan-
tation (LT) inhibits liver production of abnormal protein and prevent disease pro-
gression. However, its impact on myocardial deformation has never been investi-
gated.

Objective: To evaluate the impact of LT on global myocardial deformation param-
eters as assessed by speckle-tracking echocardiography in patients with FAP.
Methods: Prospective study of patients with FAP undergoing LT. Global longitudi-
nal strain (GLS) and global longitudinal systolic (GLSR-S), protodiastolic (GLSR-
E) and end-diastolic (GLSR-A) strain rate were evaluated prior to surgery and
repeated at least 1 year thereafter.

Results: Eighteen patients (66.7% female; 39+7 years) with FAP undergoing LT
were included. At baseline neurophysiological median score was 5 [Interquar-
tile range (IQR): 0—14]. All patients had mild neurological symptoms, but none
exhibited cardiovascular symptoms. The severity of neurological involvement cor-
related with GLSR-S impairment (Pearson R: 0.49, P=0.042). Sixty seven per-
cent of patients had significantly improvement of GLS 3.5 years (median) af-
ter LT (post-LT: -18.9+£3.0% vs. pre-LT: —17.4+2.4%; p=0.05). There was con-
sistency between GLS changes and the improvement of other deformation pa-
rameters (GLSR-S variation: Pearson r=0.66, P=0.003; GLSR-E variation: Pear-
son R=-0.55, P=0.019; GLSR-A variation: Pearson R=-0.55, P=0.017). Myocar-

dial deformation indexes were not dependent on age, duration of symptoms and
severity of neurological involvement.

Conclusion: FAP patients had subclinical changes in systolic function as as-
sessed by myocardial deformation analysis, which correlates with the neurological
involvement of the disease. After LT, changes in myocardial deformation tended
to be reversed.
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Causes and consequences of longitudinal left ventricular dysfunction
assessed by 2D strain echocardiography in patients with cardiac
amyloidosis

J. Ternacle’, D. Bodez', A. Guellich', S. Rappeneau’, P. Lim', N. Benhaiem?,
V. Plante-Bordeneuve?, J.-F. Deux*, J.-L. Dubois-Rande’, T. Damy. " University
Hospital Henri Mondor, DHU-ATVB, Cardiology, IMRB, Creteil, France;
2University Hospital Henri Mondor, Pathology, Creteil, France; 3 University
Hospital Henri Mondor, Neurology, Creteil, France; * AP-HP - University Hospital
Henri Mondor, Department of Radiology, Creteil, France

Background: Cardiac amyloidosis (CA) is a condition of poor prognosis due
chiefly to three forms of amyloidosis, light chain (AL), hereditary transthyretin
(M-TTR), and wild-type transthyretin (WT-TTR). Two-dimensional (2D) echocar-
diography measurement of longitudinal strain (LS) has been reported to detect
early left-ventricular systolic dysfunction. The pathophysiological underpinnings,
regional distribution, and prognostic significance of LS in CA are unclear.
Obijectives: To compare left ventricular LS evaluated by 2D echocardiography
with cardiac magnetic resonance imaging (MRI) in CA, establish correlations be-
tween histological and imaging findings, and assess the prognostic usefulness of
LS measurement and MRI.

Methods: All patients underwent echocardiography and 53 had MRI. The native
hearts of the 3 patients who received heart transplants were subjected to histo-
logical examination. For each of the 17 left-ventricular segments in the American
Heart Association model, we evaluated LS, late gadolinium enhancement (LGE)
by MRI, and cardiac amyloid deposition. Univariate at 6 months and multivari-
ate analyses were performed to identify variables associated with major adverse
cardiac events (MACE).

Results: We studied 79 patients with CA; 26 had AL, 36 M-TTR, and 17 WT-TTR.
Mean LS was —-10+4%. Both LS and amyloid deposits showed a basal-to-apical
gradient. Mean LS and number of segments with LGE were similar across the
three CA types. LS correlated with LGE and amyloid burden (r=0.72). LGE was
seen in the six basal segments in all WT-TTR patients.

During the median follow-up of 11 [4; 17] months, 36 (46%) patients experi-
enced MACE. Independent predictors of MACE were apical LS (cutoff, -14.5%),
N-terminal pro-natriuretic peptide (cutoff, 4000 ng/L), and New York Heart Asso-
ciation Class -V heart failure.

Conclusions: Basal-to-apical LS abnormalities are similar across CA types and
reflect the amyloid burden. Apical LS independently predicts MACE.
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Relationship between inflammation and timing markers of LV rotation
and untwist in psoriatic arthritis - a study of the mechanisms of early
myocardial dysfunction in systemic diseases

Q. Shang', L.S. Tam?, J.E. Sanderson', E.K.M. Li?, C.M. Yu3. " The Chinese
University of Hong Kong, Division of Cardiology, Department of Medicine and
Therapeutics, Hong Kong, Hong Kong SAR, People’s Republic of China; 2 Prince
of Wales Hospital, Divsion of Rheumatology, Department of Medicine and
Therapeutics, Hong Kong, Hong Kong SAR, People’s Republic of China; °The
Chinese University of Hong Kong, Institute of Vascular Medicine, Institute of
Innovative Medicine, Div. of Cardiology, Dept. of M&T, Hong Kong, Hong Kong
SAR, People’s Republic of China

Purpose: To to evaluate the relationship between inflammation and left ventricu-
lar (LV) deformation in patients with Psoriatic arthritis (PsA).

Methods: Sixty-Three patients with PsA and 24 healthy control subjects received
conventional echocardiography with speckle tracking imaging. Deformation mea-
surements included global longitudinal (e-long), apical circumferential (e-circum)
and radial strain (e-radial), apical rotation and maximal untwisting rate (URmax).
Timing markers were time to peak apical rotation and time to 25% duration of
apical untwisting (Figure).

Results: All patients had normal LVEF but impaired LV deformation when com-
pared to control subjects (e-long: 19.5£3.0 vs. 21.7+2.5, e-circum: 22.1+5.3 vs.
33.6+4.8, rotation: 10.6+4.3 vs. 19.4+4.9, URmax: 64.8+29.3 vs. 103.7+44.0;
p<0.005). Furthermore, there were a significant correlation between timing mark-
ers, deformation and inflammation after adjusting for age and blood pressure (Ta-
ble 1).

Table 1

hsCRP ESR

r=0.417, p<0.001 r=0.347, p=0.008
r=0.389, p=0.003 r=0.282, p=0.033
r=-—0.253, p=0.058 r=—0.293, p=0.027
r=—0.359, p=0.006 r=—0.305, p=0.021

Time to peak apical rotation

Time to 25% duration of apical untwisting
Global LV apical rotation

Maximal untwisting rate

Conclusions: Patients with PSA have an evidence of subclinical myocardial dys-
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Apical Rotation

function which was correlated with markers of chronic inflammation. Speckle
tracking imaging could be used for detecting and monitoring subtle cardiac dys-
function in PSA.
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Diagnostic accuracy of global longitudinal strain by echocardiography
for detecting cardiac involvement in patients with extra-cardiac
sarcoidosis

P. Patel’, Z. Popovic', D. Culver?, R. Brunken®, B. Tamarappoo. ' Cleveland
Clinic, Department of Cardiovascular Medicine, Cleveland, United States of
America; ? Cleveland Clinic Foundation, Pulmonary and Critical Care, Cleveland,
United States of America; °Cleveland Clinic Foundation, Nuclear Medicine,
Cleveland, United States of America

Background: Global longitudinal strain (GLS) quantified by echocardiography is
a surrogate marker of left ventricular (LV) performance. Changes in GLS may
signal the onset of structural alterations in the myocardium even before the de-
velopment of overt LV dysfunction. Although it is expected that myocardial inflam-
mation and scar associated with sarcoidosis may result in abnormal GLS, it has
not been systematically evaluated. We examined the diagnostic characteristics of
GLS in identifying patients with myocardial scar and/or inflammation in patients
with extra-cardiac sarcoidosis.

Methods: We identified 40 consecutive patients with biopsy-proven extra-cardiac
sarcoidosis who underwent a Rb82 and FDG cardiac PET for detection of inflam-
mation and scar and a transthoracic echocardiogram within 60 days. GLS was
quantified by speckle tracking (EchoPAC, GE Healthcare). Absence of Rb82 up-
take and increased FDG uptake in the same myocardial segment represented
inflammation; whereas, absence of Rb82 and FDG uptake in the same segment
represented scar.

Results: Of 40 patients (47+10 y, 52% men), 25 had abnormal FDG uptake repre-
senting scar, inflammation or a combination of both. LV ejection fraction was lower
(43£16% vs 54+7%, p=0.03) and GLS was increased (-13.6+4.5 vs -18.8+2.8,
p=0.001) among patients with abnormal FDG-PET. The area under the receiver
operating characteristic curve was 0.86, p=0.0001 with a sensitivity of 80% and
specificity of 87% using a GLS cutoff of —16.9 for identifying patients with cardiac
inflammation or scar detectable by FDG-PET.

Conclusion: GLS > -16.9 in patients with extracardiac sarcoidosis may point to
myocardial involvement with scar and (or) inflammation. Validation of these find-
ings in an independent group of patients is necessary in order to use alterations
in GLS as a marker of cardiac sarcoidosis.

Acknowledgement/Funding: NIH-CTSC KL2 Award, American Heart Associa-
tion CRP award
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The usefulness of left atrial volume index and left ventricular mass
index in determining subclinical cardiac involvement in patients with
early-stage sarcoidosis

H. Ayhan', H.A. Kasapkara', E. Bilen?, B. Duran Karaduman?, A. Senturk?,
M.B. Ozen?, T. Durmaz’, T. Keles', E. Bozkurt' on behalf of Yildinm Beyazit
University. ! Yildirim Beyazit University, Cardiology, Ankara, Turkey; °Ataturk
Education and Research Hospital, Cardiology, Ankara, Turkey; 3Ataturk
Education and Research Hospital, Pulmonary Diseases, Ankara, Turkey

Sarcoidosis is a multi-systemic granulomatous disease of unknown etiology. The
present study has been designed to evaluate the importance of diastolic dysfunc-
tion with left atrial volume index (LAVi) and left ventricular mass index (LVMi) in
determining subclinical cardiac involvement in subjects with stage I-1l pulmonary
sarcoidosis.A total of 54 patients under follow-up for sarcoidosis without cardiac
involvement and 56 healthy subjects were included in the study. Among the 110
participants included in the study, 54 had stage I-ll (49 stage |, 5 stage Il) sar-
coidosis and 56 were healthy subjects.There was no statistically significant differ-
ence between the two groups regarding age, gender, systolic and diastolic blood
pressure, heart rate, body mass index and smoking. None of the patients with

sarcoidosis was receiving oral or inhaled steroids. There was no clinical finding
suggestive of cardiac involvement in any of the patients. The echocardiographic
assessment of the patients revealed no significant difference between the two
groups regarding left ventricular end-systolic and end-diastolic diameters, ejec-
tion fraction and annular velocity determined by tissue Doppler evaluation.The
LVEF calculated with the modified Simpson’s method was 61.8+7.8% in the sar-
coidosis group versus 64.1+2.7% in the control group (p: 0.04).Left ventricular
interventricular septum thickness, posterior wall thickness and relative wall thick-
ness were significantly higher in the sarcoidosis group compared to the control
group (p<0.001).The sarcoidosis group had higher LVM and LVMi values com-
pared to the control group (sarcoidosis group 145+18.1 and 79+14 g/m?, control
group 135+27.7 and 74+14.2 g/m?; respectively, p: 0.020 and p: 0.021).Left atrial
end-systolic volume and left atrial volume index were higher in the sarcoidosis
group (28.7+18.5, 15.6+£10.2) compared to the control group (16.6+10.9, 8.9+5.5)
with a statistically significant difference (p<0.001).The present study indicates
diastolic dysfunction and increased LVMi despite normal systolic function in pa-
tients with early-stage sarcoidosis without cardiac involvement.Also, the diastolic
parameters were normal without showing any significant difference compared to
the control group while there was a statistically significant increase in LAVi.This
finding suggests that LAVi may be the earliest marker of diastolic dysfunction in
patients with early-stage sarcoidosis without cardiac involvement.

ASSESSMENT OF LEFT VENTRICULAR FUNCTION BY
SPECKLE TRACKING ECHOCARDIOGRAPHY
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2D speckle tracking-derived left ventricle global longitudinal strain:
is it useful to discriminate left ventricular dysfunction stages?

M. Oliveira-Santos, R. Martins, R. Baptista, R. Ramalho, A. Barbosa, N. Ribeiro,
A. Oliveira, G. Castro, M. Pego. University Hospitals of Coimbra, Cardiology,
Coimbra, Portugal

Background: 2D speckle tracking-derived left ventricle (LV) global longitudinal
strain (GLS) is a validated method for LV systolic function assessment. We aimed
to study LV GLS predictive power for impaired systolic function against 2D LV
ejection fraction (LVEF).

Methods: We prospectively included 68 patients referred for echocardiography
at a tertiary centre. Patients with significant valve disease, resting wall motion ab-
normalities or unsuitable images for GLS analysis were excluded. An independent
operator confirmed the LVEF (biplane Simpson), followed by off-line GLS analy-
sis by investigators blinded to the LVEF. Statistical analysis included LVEF and
GLS correlation - linear regression, ROC curves construction for both GLS and
GLS indexed for LV end-diastolic diameter (LVEDd) according to LVEF standard
cut-offs, and optimal cut-off determination (Youden index).

Results: Mean age was 60+18 years; 62% were male, 22% had arterial hyper-
tension, 38% heart failure and 20% ischemic heart disease. The mean LVEF and
LV GLS were 48+16% and —14+6%, respectively, which were strongly correlated
(r=—0.88, R2=0.78, p<0.01). We divided our sample in four pre-specified sub-
groups: normal LV function (LVEF>55%, 48% of the sample) with mean LVEF
62+3% and GLS -20+3%; mild dysfunction (54>LVEF>45%, 19%) with LVEF
49+4% and GLS -14+5%; moderate dysfunction (44>LVEF>30%, 22%) with
LVEF 37+5% and GLS -10+2%; severe dysfunction (LVEF<30%, 15%) with
LVEF 22+15% and GLS -6+2%. The subgroups were similar in respect to age
and sex (p>0.05). The performance of GLS and indexed GLS cut-offs for the
stages of LV dysfunction are listed in the table. Indexed GLS was more specific in
the discrimination, albeit less sensitive.

LV GLS cut-offs performance

Cut-offs LVEF (%) c-Statistic Sensitivity (%) Specificity (%) PPV (%) NPV (%)
GLS -15.6% <55 0.95 97.0 90.0 87.9 97.0
GLS -12.7% <45 0.96 100 88.4 83.3 100
GLS -8.6% <30 0.99 100 93.1 711 100
GLSindex -0.3%/mm <55 0.97 95.0 93.3 94.7 93.3
GLSindex -0.2%/mm <45 0.98 92.0 95.3 92.0 95.3
GLSindex -0.14%/mm <30 0.98 90.0 91.3 64.3 98.1

PPV, positive predictive value; NPV, negative predictive value; GLSindex, GLS indexed for LVEDd.

Conclusion: LV GLS analysis was accurate in the discrimination of patients with
normal LV function from those with progressive mild, moderate and severe levels
of dysfunction.
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Relationship among left ventricular twist, torsion and contractility in
hypertensive patients: one-beat real-time three-dimensional speckle
tracking echocardiography study

S. Minatoguchi', M. Kawasaki', R. Tanaka?, T. Watanabe?, K. Ono?,

M. Nagaya?, M. Ishiguro?, T. Noda?, H. Houle®, S. Minatoguchi®. *Gifu
University Graduate School of Medicine, Department of Cardiology, Gifu, Japan;
2Gifu Prefectural General Medical Center, Department of Cardiology, Gifu,
Japan; 3 Siemens Medical Solution,LA, Los Angeles, United States of America

Purpose: Left ventricular (LV) twist and torsion caused by contraction of inner
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and outer oblique muscle may reflect contractility and play an important role in
squeezing the blood out of the heart and contribute a part of stroke volume. How-
ever, the difference between LV twist and torsion and the relation between torsion
and LV function have not been fully examined. Recent advances in one-beat 3-
dimensional speckle tracking echocardiography (3D-STE) with high volume rates
enabled us to assess LV torsion and LV phasic strain rate (SR). Thus, we sought
to examine the relation between LV twist and torsion and the relation between LV
torsion and LV function using the 3D-STE.

Methods: A total of 81 subjects were enrolled {23 controls (age 62+12), 37 pa-
tients with hypertension (HTN) (age 69+12) and 21 patients with hypertensive
heart failure (HHF) (age 75+18)}. LV twist and torsion were examined using the
3D-STE with 70-80vps. Twist was defined as the maximum difference in rota-
tion angle between base and apex (unit is ). Torsion was defined as LV twist/LV
long axis length (unit is %cm). Torsion was derived from the time-twist curve and
integrated by LV long axis length for every instance in time (each frame). We ex-
amined LV ejection fraction (EF) and LV strain and SR during systole as an index
of contractility by the 3D-STE.

Results: LV twist, torsion, strain and SR during systole were measured with the
novel 3D-STE within 3 minutes. There was significant correlation between twist
and torsion in a total of 81 subjects (r=0.53). LV twist in HTN increased compared
to control (control: 8.2+1.0, HTN: 9.4+1.4* and HHF: 9.0+1.6°, *p<0.05 vs con-
trol). LV torsion in HTN also increased but that in HHF decreased (1.35+0.18,
1.54*£0.29 and 1.17+0.19%cm*, respectively). LVEF and LV strain and SR were
reduced in HHF (LV radial strain; control: 35+6, HTN: 37+6 and HHF 24+14s-1*).
LV torsion had a significant correlation with LVEF (r=0.43, p<0.01), whereas LV
twist had no correlation with LVEF. LV torsion had a significant correlation with
LV strain (longitudinal: r=-0.37, radial: r=0.43, circumferential: -0.38, p<0.05, re-
spectively) and SR during systole in 2 directions (radial: r=0.50, p<0.01), whereas
there was no correlation between LV twist and LV strain or SR.

Conclusion: This study demonstrated that LV torsion but not twist had a sig-
nificant correlation with not only LVEF but also LV strain and SR during systole
assessed by novel 3D-STE. This suggested that LV torsion may be an index which
reflects LV contractility as well as an index of LV systolic function and more useful
3D-STE parameter than twist.
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Left ventricular mechanics: novel tools to evaluate function and
dyssynchrony in controls and cardiac resynchronization therapy
candidates

E. Galli, M. Fournet, B. Polin, C. Leclercq, E. Samset, P. Mabo, E. Donal.
University Hospital of Rennes - Hospital Pontchaillou, Rennes, France

Backgroud: Left ventricular (LV) pressure—strain loops (PSLs) have been re-
cently validated as a non-invasive index of myocardial performance. Aim of
the present study is to compare average cardiac work (avgCW), positive work
(avgPW), negative work (avgNW) and work efficiency (WE) in normal subjects
(NOR) and in cardiac resynchronization therapy candidates (CRT).

Methods: We included in this study 20 NOR and 61 CRT patients (mean LVEF,
GLS and QRS duration: 64+5 vs 27+5%, —23+2 vs -8+3%, 71+21 vs 170£17
msec; respectively, all p<0.0001). Strain traces and valvular event times were
used for the calculation of LV-PSLs.

Results: With respect to NOR, CRT patients showed an increase in avgNW
(3294139 vs 1744167 mmHg%, p<0.0001), a significant decrease in avgCW

mEAAN

Figure 1. Example

(640371 vs 2130+206 mmHg%, p<0.0001), avgPW (9941378 vs 23381204
mmHg%, p<0.0001), and WE (7410 vs 93+3, p<0.0001). The attached figure
is displaying a typical example of a NOR and of a CRT patient. In CRT, the reduc-
tion in GLS (upper panel) is associated with a lengthening of time-to-peak GLS
(TTP), particularly in the interventricular septum (IVS) (middle panel). The WE is
globally reduced in CRT, but this reduction is greater in the IVS (lower panel).
Conclusions: Regional LV-PSLs allow the assessment of global and regional
myocardial performance. Their relationship with LV dyssynchrony provides a win-
dow for a best understanding of LV mechanics and it will help in defining the most
specific parameter for predicting the non-response to CRT.
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Less is more: three dimensional strain may not add much

K. Negishi, H. Yang, Y. Wang, M. Nolan, M. Saito, T. Negishi, T. Marwick.
University of Tasmania, Menzies Institute for Medical Research, Hobart, Australia

Background: Global longitudinal strain (GLS) is a robust and sensitive marker of
subclinical cardiac dysfunction. Although 2-dimensional (2D) and 3D strains are
different, it is unclear which is better.

Purpose: To compare the association of 2D and 3D GLS with cardiac anatomy,
function, exercise capacity and the number of risk factors.

Methods: Using a commercially-available ultrasound system, both 2D and 3D
echocardiography were performed in 345 (71+5yrs, 174 males) community-based
patients with stage A heart failure. The 3D assessments were performed using a
commercially available software. Exercise capacity was assessed by 6 minutes’
walk distance (6MWD) and DASI score. Spearman’s correlation coefficient was
calculated and they were compared using z-transformation.

Results: Although 2D and 3D GLS were associated (rho=0.34, p<0.0001), there
was a bias of 1.8%, large limits of agreement (7.3%). Both 2D and 3D GLSs
were correlated with either of 2D or 3D ejection fraction (Table). Although 2D
LV mass index was not associated with either GLSs (p=0.78, p=0.40), 3D LVMI
was significantly correlated with 2D GLS only (p=0.03). 2D GLS was associated
with exercise capacity (DASI Mets, p=0.012; 6MWD p=0.039) but 3D GLS did
not (p=0.79; p=0.15, respectively).Similarly, the number of risk factors was only
correlated with 2D GLS (p<0.001).

2D GLS 3D GLS P-value
rho P-value rho P-value 2D vs 3D
2D EF -0.29 <0.001 -0.12 0.023 0.022
3D EF -0.50 <0.001 -0.53 <0.001 0.64
2D LVMI 0.07 0.78 0.045 0.40 0.72
3D LVMI 0.12 0.032 0.059 0.27 0.46
LAVI 0.15 0.78 -0.047 0.38 0.01
Ele’ -0.005 0.92 0.003 0.96 0.92
DASI Mets -0.13 0.012 -0.015 0.79 0.12
6MWD -0.11 0.039 -0.078 0.15 0.72
No. of RFs 0.22 <0.001 -0.072 0.18 0.042

Conclusion: 2D and 3D GLSs are discordant. The stronger correlation of 2D
GLS with LV mass index, exercise capacity and risk factors suggests that it may
be a more accurate representation of LV function than 3D GLS.

P5431 | BEDSIDE
Early detection of myocardial injury by layer-specific strain imaging

C. Yu, T.G. Zhu, Q. Ding, W.Y. Jin, P.H. Wu, X. Li, D.Y. Liu. Peking University
Peoples’ Hospital, Beijing, China, People’s Republic of

Background: The left ventricular wall of the heart comprises 3 myocardial layers,
which differ obviously in cell structure, electrophysiological activity, blood perfu-
sion and myocardial mechanics.

Purpose: This study aims to validate transmural strain gradient of myocardium
measured by layer-specific strain imaging in different subjects.

Methods: Totally ninety-eight subjects were enrolled in this study, including 38
healthy people, 33 patients with cardiovascular risk factors but no coronary dis-
ease or heart failure (high-risk group) and 27 patients with heart failure. Using
layer-specific strain imaging, peak longitudinal strain (PLS) and peak circumfer-
ential strain (PCS) of all three layers’ myocardium were measured in the three
groups.

Results: The PLS and PCS of endo-, mid-, and epi-myocardium (PLSendo,
PLSmyo, PLSepi; PCSendo, PCSmyo, PCSepi) decreased gradually in all three
groups (all P<0.001). The PLS and PCS of all the three layers were significantly
lower in group with heart failure than in other two groups (all P<0.001). There
Differences of gradient in layer strain in three groups (healthy subjects > risk group > heart
failure group)

Group N PLS PCS

endo-mid mid-epi endo-epi endo-mid mid-epi endo-epi
Healthy
subjects 38 —-4.66+1.40* —4.57+1.86 -9.22+2.85 —10.12+3.09 -7.24+1.96 —17.37+4.89
High-risk

patients 33 -2.99+0.71 -2.45+0.58 -5.44+1.29 -8.60+2.21 -5.23+3.77 -13.83+5.68
Heart failure 27 -1.5440.79 -1.41+0.65 -2.96+1.36 -2.47+1.37 -1.80+0.86 -4.27+2.20
F 51.68 46.08 58.01 37.57 20.17 31.82
P P <0.001 P <0.001 P <0.001 P <0.001 P <0.001 P <0.001
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were no significantly differences in PLSendo, PLSmid, and PCSendo between
healthy subjects and high-risk group. But the strain gradient among the three
layers (PLSendo-myo, PLSmyo-epi, PLSendo-epi; PCSendo-myo, PCSmyo-epi
PCSendo-epi) had statistically significant differences in three groups (healthy
subjects> risk group> heart failure group) (all p<0.001).

Conclusions: There is a gradient of myocardial strain in PLS and PCS, both of
which decrease gradually in the order of endo-, mid- and epi-myocardial strain in
all groups. Compared with peak myocardial strain, differences of gradient in layer
strain are more sensitive to detect early myocardial injury than peak myocardial
strain.
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The Association between Early Stage Renal Insufficiency, Subclinical
Left Ventricular Systolic Dysfunction and Torsion in Asymptomatic
Subjects

K.T. Sung, W.R. Lan, Y.H. Lai, C.I. Lo, T.C. Hung, J.Y. Kuo, J.Y. Hou, H.I. Yeh,
C.L. Hung. Mackay Memorial Hospital, Cardiovascular, Taipei, Taiwan, ROC

Background: Recent studies have highlighted a strong link between chronic kid-
ney disease and adverse cardiovascular outcomes, including heart failure. How-
ever, left ventricular (LV) structural and mechanical adaptations in relation to ear-
lier stage renal insufficiency remain unclear.

Methods: We consecutively studied an asymptomatic population underwent an-
nual cardiovascular survey. Transthoracic echocardiography with tissue Doppler,
myocardial deformations (longitudinal and circumferential) and torsion were an-
alyzed by 2D speckle-tracking. We categorized subjects into 4 groups based
on estimated Glomerular Filtration Rate (eGFR): >90,75-89, 60-75, and
<60ml/min/1.73 m2.

Results: Of all 3,898 asymptomatic subjects (mean age 49.86+10.83, female
34.6%), we observed a trend toward greater LV mass index, larger left atrial vol-
ume index and lower mitral annular relaxation velocity E’ across 4 groups (Table
1, all trend p<0.001). There were also a trend toward longitudinal and circumfer-
ential functional decline (adjusted estimate: -0.5 & —-0.09 in multivariate models,
both p<0.05) though enhanced torsion (2.17, 2.20, 2.27, 2.45°%cm, respectively)
among 4 eGFR groups (all trend p<0.001), with relatively preserved ejection frac-
tion.

Table 1

Variables Group 1 Group 2 Group 3 Group4  Trend p
(n=1881)  (n=1391) (n=553) (n=73)

eGFR, mli/min /1.73 m? >90 75-89 60-74 <60

47.48+10.51 50.08+10.08 53.88+10.94 59.60+10.94 <0.001
35.71+47.46 37.98+35.10 49.43+44.26 69.07+52.04 <0.001
10.96£2.94 10.21+2.72 9.47+268 8.06+2.26 <0.001
LVEF, % 62.60+5.14 62.31+5.09 62.35%5.16 61.27+6.37 0.081
Global longitudinal strain, % —20.51£1.91 -20.14+1.91 -19.99+1.91 -19.54+1.94 <0.001
Global circumferential strain, % -21.44+3.58 -21.314#3.62 -21.17+3.61 -20.95+3.22 0.320
Twist, © 13.5245.30 13.86+5.35 14.30+5.39 15.53+5.45 0.001
Torsion, %cm 2.17+0.90 2.20+0.89 2.27+0.92  2.45+0.87 0.016

Age, years old
NT-ProBNP, ng/ml
Lateral E’, cm/sec

Conclusion: Both renal and cardiac functions may deteriorate in parallel prior to
clinical symptoms onset with augmented torsion mechanics, which may result in
unchanged global ejection fraction. Our study demonstrated that depressed my-
ocardial deformations in early renal insufficiency may be compensated by aug-
mented torsion to maintain global pump performance.
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Do deformation patterns reveal the underlying pathophysiology in
hearts with thick walls?

E. Pagourelias’, J. Van Cleemput’, J. Bogaert?, G. Vovas?, J. Duchenne’,

L. Van Aelst!, M. Delforge®, J.U. Voigt'. ' Gasthuisberg University Hospital,
Department of Cardiovascular Diseases, Leuven, Belgium; ?Gasthuisberg
University Hospital, Department of Radiology, Leuven, Belgium; °Gasthuisberg
University Hospital, Department of Hematology, Leuven, Belgium

Purpose: To characterize subsets of “hypertrophied” hearts with preserved ejec-
tion fraction (EF) and to link deformation patterns with underlying pathophysiol-
ogy.

Methods: We included 22 patients with biopsy-proven cardiac amyloidosis (AM)
(68+11 years, 70% male, 60% AL type) with EF>50%, 20 hypertrophic cardiomy-
opathy (HCM) patients (5117 years, 70% male) and 20 normal volunteers. All
subjects had cardiac magnetic resonance (cMR) with late gadolinium enhance-
ment (LGE) within 15 days pre/post echo. Regional and global longitudinal (GLS),
circumferential (CGS) and radial (GRS) strain indices along with left ventricular
(LV) twist were calculated based on the two-dimensional (2D) speckle tracking
data.

Results: EF was not significantly different among groups (63.7£8.7% in AM,
vs 66.2£8.8% in HCM vs 65.2+5.2% in controls, p=0.648). AM patients had
significantly lower strain components compared to HCM and controls (GLS:
-12.743.5% vs -18.1£3.1% vs -18+1.7%, GCS: -16.6£4.4% vs -21.5+5.3% vs
-25.3+4.7%, GRS: 8.3+3.3% vs 14.6+4.4% vs 17.9+6.3%, p<0.0005 for all com-
parisons). In contrast, LV twist was preserved (9.8+3.7°vs 10.3+3.9°in HCM vs
9.8+2.4°in controls, p=0.935). After qualitative assessment of MRI LGE patterns

P<0.0005 . p=0.935

LV TWIST

subendocardial "
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we hypothesize that this strain-rotation discordance in AM patients is attributed to
a predominant subendocardial amyloid deposition, sparing the function of subepi-
cardial fibers, which are mainly responsible for systolic twist (Figure).
Conclusions: The strain-rotation discordance observed in amyloidosis can be
explained by the layer-specific deposition of amyloid. Deformation imaging offers
useful insights in the pathophysiology of the disease and may facilitate a better
diagnostic differentiation between various entities of hypertrophic LV pathology
with preserved EF.

Acknowledgement/Funding: 2014 European Association of Cardiovascular
Imaging Research Grant
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Automated quantification of global left ventricular performance in
patients with cardiac contractility modulation by speckle tracking
imaging

X.X. Luo, F. Fang, Q. Zhang, Z. Ma, S.F. Gan, C.M. Yu. IVM, Div of Cardiology,
Dept of M&T, PWH, The Chinese University of Hong Kong, Hong Kong, Hong
Kong SAR, People’s Republic of China

Purpose: Cardiac contractility modulation (CCM) is a potential novel therapy for
advanced systolic heart failure with normal QRS duration. Clinical favorable effect
has been observed including functional status, symptoms and exercise capacity.
However, it remains unknown whether left ventricular (LV) geometry, function, and
reverse remodeling will be improved. Therefore, we aimed to assess the informa-
tion with comprehensive echocardiography with speckle-tracking imaging.
Methods: CCM was implanted in 37 patients (age 62+11 years; 87% male) who
had ejection fraction (EF) <35%, New York Heart Association (NYHA) Class IlI
symptoms and QRS <120ms. Two-dimensional echocardiography was performed
(GE Vingmed Ultrasound AS, Horten, Norway) before and 12 months after CCM
therapy to measure LV volumes and LV mass. LV global longitudinal strain (GLS)
was assessed with automated function imaging (AFI).

Results: At 12-month follow up, the LV end-systolic volume (ESV) (136144 vs
114458 ml, P=0.001) (Fig. 1A) and the LV mass (240£72 vs 221+64 g, P=0.003)
(Fig. 1B) were decreased significantly, and was accompanied by a significant
gain in LVEF (28.1£7.7% vs 36.7+9.7%, P <0.001) (Fig. 1C). Furthermore, GLS
increased significantly at 12 months (7.0£2.4% vs 8.0+3.0%, P=0.042) (Fig. 1D).
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Fig. 1. Bar charts for illustrating the pre- & post CCM therapy change of (A) left ventricular end-
systolic volume (LVESV); (B) LV mass; and (C) ejection fraction (LVEF) and( ) global longitudinal
strain (GLS), respectively.
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Conclusions: Advanced HF patients with normal QRS duration could benefit
from CCM therapy with improvement in LV remodeling as evident by the reduction
in LV mass and LV volume. LV function was significantly improved with increase
of both LV ejection fraction and LV GLS.
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Apical variant Tako-tsubo is associated with persistent myocardial
strain dysfunction

K. Schwarz', J. Srinivasan?, M. Bruce', C.J. Neil', C. Scally?, J.D. Horowitz3,
M.P. Frenneaux', D.K. Dawson'. " University of Aberdeen, Aberdeen, United
Kingdom; 2 Aberdeen Royal Infirmary, Aberdeen, United Kingdom; °Basil Hetzel
Institute, Adelaide, Australia

Purpose: Acute stress-induced Tako-tsubo cardiomyopathy (TTC) presents with
sudden onset of chest pain that mimics a myocardial infarction and is precipitated
by intense emotional/physical trauma. We have previously shown that myocardial
energetics impairment and oedema persist for at least 4 months after presen-
tation. This contrast with previous reports of echocardiographic normalisation of
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944 Assessment of left ventricular function by Speckle tracking echocardiography

LV twists mechanics at one month follow-up. In this work we comprehensively
analysed myocardial deformation by 2D strain analysis at presentation and 4
months follow-up in a subgroup of apical TTC who presented predominantly with
ST-elevation ECG.

Methods: Twenty patients (93% F, 66+12 years) with apical ballooning subtype
of TTC fulfilling the Mayo criteria were studied within 3 days of presentation and
after 4 months. Twenty-five age and gender matched controls (92% F, 65+11
years) underwent single echocardiographic assessment. Two-D strain, strain rate
and twist mechanics were calculated.

Results: As shown in the Table, from acute presentation to follow up LVEF, global
longitudinal peak systolic strain (GLPS), apical radial and apical circumferential
strain improved significantly in TTC patients (p<0.001, p<0.001, p=0.001 and
p=0.012 respectively). At follow up, LVEF normalized and was no longer different
from controls (p=0.658). In contrast, GLPS and early diastolic relaxation (untwist
rate) remained significantly impaired compared to controls at follow-up (p=0.006
and p=0.022, respectively).

TTC acute TTC p paired t-test® Controls P unpaired t-test®
(n=20) follow-up between acute  (n=25) between TTC follow-

and follow-up up and controls
EF, % 4424131 63.5+7.3 <0.001** 64.5+6.5 0.658
GLPS, % -10.6£3.8 -16.03+t2.5  <0.001** -18.3+2.1 0.006*
Rad S - apex, % 15.0 (7.2-19.6) 34.0+19.0 <0.001** 28.4+14.1 0.283
Circ S - apex, %  -11.1£7.3 -18.1%5.6 0.012* —-20.3+4 .1 0.145
Twist, © 10.67.9 13.5+7.1 0.444 15.24¢5.5 0.408
Untwist rate, s -71.3438.9 -74.6+34.1 0.901 —99.7+30.8 0.022*

Mean + SD or median (IQR) as appropriate. *p<0.05, **p<0.005, $or non-parametric equivalent.

Conclusion: In apical variant TTC presenting with predominantly ST-elevation
on ECG global systolic deformation and early diastolic relaxation abnormalities
persist following the acute event despite normalization of LVEF.
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Angiotensinogen gene M235T and T174M polymorphisms in systolic
heart failure: changes of the left ventricular strain during six-month
spironolactone therapy

R. Dankowski, W. Sacharczuk, A. Nowicka, A. Baszko, J. Grabia-Zaprutko,
A. Szyszka. Poznan University of Medical Sciences, 2nd Department of
Cardiology, Poznan, Poland

The aim of our study was to assess whether angiotensinogen (AGT) gene M235T
and T174M polymorphisms affect response to the treatment with spironolac-
tone. For this purpose we evaluated left ventricular longitudinal, circumferential
and radial strain assessed by 2-dimensional speckle-tracking echocardiography
(2DSTE) in patients (pts) with systolic heart failure.

Methods: We enrolled 39 pts (mean age 64 years) in stable state and NYHA
class Il or Ill. Mean left ventricular ejection fraction (LVEF) was 37,4%. All pts
received an optimal HF therapy. Two-dimensional global longitudinal, circumfer-
ential, and radial strain were measured in each patient before starting spironolac-
tone therapy and then after one- and six months. Circumferential and radial strain
was measured at three levels: mitral valve, papillary muscles and apex.

Results: T235T allele of the AGT gene was found in 9 pts (23,1%). No carriers
of the T174T allele of the AGT gene were found in the studied group. Serum
aldosterone levels exceeded upper reference values (26 ng/ml) in 16 pts (41%)
at baseline. LVEF increased insignificantly during the study (baseline — 37%, 1
month — 38,6%, 6 months — 39%; p=0,51). 2DSTE analysis showed significant
improvement of the longitudinal, radial and circumferential strain parameters (av-
erage global longitudinal strain showed in the table). The analysis of a correlation
between the presence of T235T allele and increased aldosterone plasma levels
showed significant relationship for the radial strain in the middle level (papillary
muscles) of the left ventricle only.

Global longitudinal strain

Global longitudinal strain % p value

Baseline -1 p<0,01 for: baseline vs 1 month, 1 month vs 6 months,
1 month -14 baseline vs 6 months

6 months -15

Conclusions: Left ventricular strain parameters are good indicators of improve-
ment in left ventricular function during the treatment with spironolactone. Pres-
ence of T235T polymorphism in AGT gene does not seem to affect the response
to treatment with spironolactone in patients with systolic heart failure.
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Early detection of chemotherapy induced biventricular cardiac
dysfunction after bone marrow transplantation by speckle tracking
echocardiography

G. Makavos', P. Psarogiannakopoulos’, I. Ikonomidis', P. Tsirigotis?,

J. Parissis’, . Paraskevaidis', J. Lekakis'. " University of Athens Medical School,
Attikon Hospital, 2nd Department of Cardiology, Athens, Greece; ?University

of Athens Medical School, Attikon Hospital, 2nd Propedeutic Department of
Internal Medicine, Athens, Greece

Purpose: The aim of this study was to detect chemotherapy induced cardiotoxic-

ity on left ventricular (LV) and right ventricular (RV) performance, in patients early
after bone marrow transplantation for hematologic malignancy, by means of both
conventional and novel echo techniques.

Methods: We studied 28 patients (mean age 46+10 years, 14 men), admitted for
bone marrow transplantation because of non-Hodgkin lymphoma, acute myelo-
cytic or lymphocytic leukemia, multiple myeloma. Patients had preserved LV ejec-
tion fraction (LVEF) of >50%, without evidence of cardiac disease. We measured
a) LV global (LVGLS-%) subendocardial and subepicardial strain and global strain
rate (LVGLSR-I/s), RV longitudinal strain (RVGLS-%), LV circumferential strain-%,
LV torsion-deg by speckle tracking b) three dimensional derived LV and RV ejec-
tion fraction (3DLVEF-%, 3DRVEF-%) c) tricuspid annulus plane systolic excur-
sion (TAPSE-mm), and RV fractional area change (FAC-%) by two dimensional
echocardiography and TDI derived lateral tricuspid annulus systolic velocity (S
RV-cm/s). Studies were performed before (baseline) and 1 and 3 months after a
single chemotherapy session followed by transplantation.

Results: Compared to baseline, LVEF and 3DLVEF did not change at 1 and
3 months post-chemotherapy (LVEF 58.9+6 vs 56.4+6 vs 56.8+5 respectively
P>0.05, 3DLVEF 57.5+5 vs 57.2+5 vs 56.6+6 respectively P>0.05). However
compared to baseline, impaired LVGLS and LVGLSR values were observed at
1 and 3 months (LVGLS 19.6+3 vs 18.2+3 vs 17.4+2.5 respectively, P=0.01
P=0.003 from baseline to 1 and 3 months respectively, LVGLSR 1.14£0.2 vs
1.03+0.15 vs 0.98+0.2 P=0.02 P=0.002 respectively). Myocardial layers defor-
mation analysis, indicated that LVGLS changes were driven mostly by suben-
docardial longitudinal strain changes observed from month 1 post chemother-
apy, whereas subepicardial GLS changes were observed at month 3 post-
chemotherapy (subendocardial LVGLS 22+2.9 vs 20.1+2.8 vs 19.4+3.2 P=0.02
P=0.001 respectively, supepicardial LVGLS 17.5+2.8 vs 16.7+2.3 vs 15+2.3
P=0.07 P=0.02 respectively). No significant changes in LV circumferential strain
and torsion were detected. RV TAPSE, FAC, S RV and 3DRVEF did not
change post-chemotherapy. Compared to baseline, RVGLS was impaired post-
chemotherapy (RVGLS 22.4+2.8 vs 20.1+2.8 vs 20.3+2.5 P=0.02 P=0.03 respec-
tively).

Conclusion: Despite absence of alterations in cardiac performance assessed by
conventional echo parameters and 3D echocardiography, speckle tracking imag-
ing detects early subclinical dysfunction of both ventricles in bone marrow trans-
plantation patients.
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Assessment of left ventricular dyssynchrony and prediction of
response to cardiac resynchronization therapy: a new three-
dimensionnal echocardiography integral-based indicator of
longitudinal strain

M. Fournet, A. Bernard, E. Galli, C. Leclercq, P. Mabo, J.C. Daubert, E. Donal.
University Hospital of Rennes - Hospital Pontchaillou, Rennes, France

Background: So far, all attempts to improve patient selection for cardiac resyn-
chronization therapy (CRT) by echo-derived mechanical dyssynchrony indices
have failed. The aim of this study is to assess the performances of a new soft-
ware for automatic quantification of integrals 3D regional longitudinal strain sig-
nals, combining temporal and functional information to explore left ventricular (LV)
mechanics and to assess its potential value to predict CRT response.

Methods: 48 heart failure patients in sinus rhythm, referred for CRT device im-
plantation (mean age: 65 years; LV ejection fraction: 26%; QRS duration: 160 mil-
liseconds [160—170]) were prospectively assessed. 34,pts had positive response
defined as LV end-systolic volume decrease >15% at 6-month. 3D longitudinal
strain curves were exported for analysis by custom-made algorithms. The inte-
grals of longitudinal strain signals were automatically measured and calculated
for all 17 LV segments from the beginning of the cardiac cycle to the instant of the
corresponding longitudinal strain peak (IL, peak).

Results: The standard deviation of IL, peak (SDIL, peak) for all 17 LV segments
was larger in CRT responders than non-responders (1.18% s™' [0.96; 1.35] ver-
sus 0.83% s~' [0.55; 0.99], p=0.007). SDIL, peak (odds ratio [OR]: 12.1; 95%
Cl: 0.81-180, p=0.078) and septal flash (OR: 14.1; 95% CI: 3.08-64.9, p=0.001)
were the only potential echocardiographic predictors of CRT response. The op-
timal cut-off value of SDIL, peak to predict response was 1.037% s~'. In the 18
patients without septal flash, SDIL, peak was significantly higher in CRT respon-
ders.

Ly aortic valve closure (ave)
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Presentation of the method.

Conclusions: This new automatic analysis software of 3D longitudinal strain
curves might be helpful to improve prediction of CRT response
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Alterations of phasic left atrial strain in patients with pre-clinical
diastolic dysfunction: 2D speckle tracking echocardiography-derived
results from the BEFRI-echo study

A. Brecht', S. Qertelt-Prigione?, V. Regitz-Zagrosek?, G. Baumann', F. Knebel ',
V. Stangl'. " Charite - Campus Mitte (CCM), University Medicine Berlin,
Department of Cardiology and Angiology, Berlin, Germany; 2 Charite - Campus
Mitte (CCM), University Medicine Berlin, Institute of Gender in Medicine (GiM),
Berlin, Germany

Background: Pre-clinical diastolic dysfunction (DD), defined by DD without signs
of heart failure and normal left ventricular (LV) ejection fraction, has been associ-
ated with adverse outcome and identifies patients at high risk to develop heart
failure with preserved ejection fraction (HFpEF). 2D speckle tracking analysis
(STE)-derived data concerning changes of LA function in DD are scarce.
Purpose: We analysed echocardiographic data of a well-phenotyped cohort from
the Berliner Frauen Risikoevaluation (BEFRI) study to assess changes of LA
strain in preclinical DD.

Methods: Transthoracic echocardiography (Vivid E9, GE) was conducted in 449
female subjects of the BEFRI trial. Diastolic function was graded according to
the recommendations of the EAE/ASE (DDO: healthy, DD1:impaired relaxation,
DD2:pseudo-normalisation). Standard apical 4-chamber views were recorded,
and LA strain was analysed using 2D STE (EchoPAC PC, GE Vingmed). Different
phases of LA strain were identified: peak systolic strain (= LA reservoir function,
LAR), strain during conduit phase (LAc), and strain during peak atrial contraction
(LAa). LA conduit function was determined by (LAR - LAc), and LA pump func-
tion by (LAc — LAa). Differences of phasic LA strain were calculated using the
Mann-Whitney-U test. To compare the diagnostic value for DD, linear regression
and ROC analyses were conducted for LA strain and LA volume index (LAVI).
Results: 289 women were classified to DD0, 135 to DD1, and 25 to DD2.
LAR and conduit function were significant predictors of DD (p<0.001), and were
markedly attenuated in the presence of DD (reservoir/conduit function in DDO,
DD1, and DD2, respectively: 43.1/27.2%, 33/16%, and 28.4/14.7%, p<0.01). This
reduction was already significant in women with DD1, a mostly asymptomatic sub-
group without LA enlargement, rises in filling pressures (E/E’) or BNP. LA pump
function was significantly higher in patients with DD1 (19%) compared to DDO
(17.6%); in women with DD2, LA pump function markedly decreased compared
to DDO and DD1 (14.6%, p<0.05). In ROC analysis, LA reservoir and conduit
functions were superior to LAVI in diagnosing DD (sensitivity of LAR and conduit
function: 73.7% and 87.2%, specificity: 80.4% and 75.8%), while the sensitivity of
LAVI was markedly lower (51.5%;p<0.001).

Conclusion: All three LA phases show specific alterations with progressive
stages of DD. Analysis of LA function is more sensitive in diagnosing early stages
of DD compared to established parameters of LA enlargement. LA strain is easy
to measure, and allows early diagnosis of DD, a recognised predisposing factor
of HFpEF.

P5440 | BENCH
Subclinical IV systolic dysfunction in patients with chronic obstructive
pulmonary disease

B. Cengiz', S. Kamat?, S. Yurdakul', S.T. Sahin', A. Sarper?, P. Yildiz?2,

S. Aytekin®. "T.C. Istanbul Bilim University - Florence Nightingale Hospital,
Istanbul, Turkey; ? Yedikule Hospital, Pulmonology, Istanbul, Turkey; °Florence
Nightingale Hospital, Istanbul, Turkey

Background: Patients with chronic obstructive pulmonary disease (COPD) can
have left ventricule (LV) systolic dysfunction due to several reasons. We investi-
gated subclinical LV systolic dysfunction in patients with COPD, and its correlation
with the severity of airway obstruction, identified by GOLD classification
Methods: We studied 52 patients with COPD and 29 age and sex-matched con-
trols, without any cardiac disease and with preserved LV EF. Conventional echo-
cardiography and speckle tracking echocardiography (STE) based strain imaging
were performed to analyze sub-clinical LV systolic function. All patients underwent
spirometry.

Results: Conventional echocardiographic measurements (LV end diastolic di-
ameter, LV end systolic diameter, LV EF) were similar between the groups.
LV longitudinal peak systolic strain (14.76£2.69% to 20.27+1.41%, p=0.0001)
and strain rate (0.75+£0.25 1/s to 1.31£0.41 1/s, p=0.0001) were significantly
impaired in patients, compared to controls, demonstrating sub-clinical ventric-
ular systolic dysfunction. Significant positive correlation was obtained between
LV strain/strain rate and spirometry parameters (FEV 1, FEV%, FEV 1/ FVC,
PEF %) (r=0.78/0,68, p=0.0001; r=0,83/0.70, p=0.0001); r=0.74/0.55, p=0.0001;
r=0.72/0.65, p=0.0001, respectively). Also there was significant negative cor-
relation between LV strain/strain rate and GOLD classification (r=-0.80/-0.69,
p=0.0001, respectively).

Conclusion: COPD can effect systolic functions in patients without known CAD.
STE is a technique which provides additional information for detailed evaluation
of subtle changes in LV myocardial contractility, significantly associated with the
severity of the disease in COPD patients.
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Subclinic left ventricular dysfunction on echocardiography predicts
long-term adverse events

W.Q. Lin", LW. Tan?, T.C. Yeo', K.K. Poh'. " National University Heart Centre,
Cardiac Department, Singapore, Singapore; ?National University Hospital,
Department of Medicine, Singapore, Singapore

Background: Abnormal systolic or diastolic tissue Doppler parameters may oc-
cur despite normal left ventricular ejection fraction (LVEF). We investigate long
term value of tissue Doppler imaging (TDI) in predicting cardiac events in patients
with no history of heart disease and normal LVEF.

Methods: Subjects who underwent echocardiogram in our institution from 2002 to
2003 were included. They were aged 55 to 64 years, with no history of ischaemic
heart disease, heart failure or structural heart disease and LVEF of >50%. TDI
for this age group was divided into normal and abnormal according to published
values. The composite primary endpoint (major adverse cardiovascular events,
MACE) includes occurrence of myocardial infarction, coronary revascularization
or congestive heart failure over a 10-year follow-up period.

Results: Of the 428 patients studied, 398 had normal TDI values while 30 pa-
tients had reduced mitral annular (septal or lateral) E’ or S’. Although there was
no significant difference in age between the 2 groups, patients with abnormal TDI
had significantly lower LVEF and lower early diastolic trans-mitral flow velocities
(Table). E/E’ ratios were also higher in patients with abnormal TDI (Table). MACE
was observed in 49 patients (12.3%) in patients with normal TDI while MACE
occurred in 26.7% of patients with abnormal TDI (p<0.001, table). Reduced TDI
E’ or S’ was associated with significant MACE (Kaplan Meier log rank = 5.77,
P=0.016).

Table 1

Normal TDI (n=398) Abnormal TDI (n=30) P value
Age (years) 59.0+2.9 58.9+2.7 0.92
LVEF (%) 65.2+4.0 63.1+5.4 0.002
Mitral E (cm/s) 71.8+16.1 62.0£16.6 0.002
DT (ms) 191.2438.2 190.9+35.4 0.87
IVRT (ms) 80.6+17.3 85.7415.3 0.13
Septal E’ (m/s) 9.6+2.5 7.4£2.0
Septal S’ (m/s) 8.9+1.9 6.9+1.7 <0.001
Lateral E’ (m/s) 12.1+2.9 9.1+3.0 .
Lateral S’ (m/s) 10.6+2.8 7.6+1.9
Septal E/E’ 7.8¥2.2 8.6+2.2 0.05
Lateral E/E’ 6.1+1.7 7.3¥2.3 0.002
MACE (+) 49 (12.3%) 8 (26.7%) 0,001
MACE (-) 349 (87.7%) 22 (73.3%) :

Conclusion: Subclinical left ventricular dysfunction predicts long term MACE.
Acknowledgement/Funding: No financial disclosures
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Left ventricular flow redirection towards the outflow tract: a marker for
atrio-ventricular delay optimization

D. Rodriguez Munoz, C. Lozano Granero, A. Carbonell San Roman, J.L. Moya
Mur, C. Fernandez-Golfin, E. Casas Rojo, A. Garcia Martin, S. Fernandez
Santos, J. Moreno Planas, J.L. Zamorano Gomez. University Hospital Ramon y
Cajal, Department of Cardiology, Madrid, Spain

Introduction: Different echocardiographic algorithms have been defined to opti-
mize of atrio-ventricular delay (AVD) in cardiac resynchronization therapy (CRT).
Doppler-based techniques are commonly used, but slight changes in the position
of the probe or the patients’ breath can lead to error and inaccuracies.

Vector Flow Mapping (VFM) enables visualization of complex intracardiac flow
patterns, allowing display and measurement of intracardiac vortices. Vortices are
known to play a key role in left ventricular (LV) flow redirection towards the outflow
tract, contributing to early ejection and minimising energy dissipation.

Methods: CRT patients in sinus rhythm underwent echocardiographic AVD op-
timization to compare concordance between trans-mitral flow optimization and
vortex-flow guided optimization. VFM-based optimal AVD was considered the one
in which the flow curve generated by the vortex was continued by the aortic ejec-
tion flow curve (Fig. 1, Panel B). Optimal AVD by trans-mitral flow was consid-
ered the shortest interval in which A-wave truncation was not observed. Results
obtained with the two methods were compared using intraclass correlation coef-
ficient (ICC).

Results: 12 patients (25% male, aged 68.7+10.5, LVEF 40.2+10.3) underwent
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conventional trans-mitral and vortex-flow based optimization. ICC showed excel-
lent concordance between the two techniques (0.94, Cl [0.82-0.98], p<0.0005).
Additionally, VFM-based optimal AVD calculation was faster then Doppler trans-
mitral calculation (3.0+0.6 vs. 4.9+1.4 measurements, p<0.05).

Conclusions: AVD optimization guided by the optimization of the vortex-ejection
flow curve is feasible and accurate. Additionally, it requires less repeated mea-
surements than standard optimization guided by trans-mitral Doppler.
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Disturbed flow transit in heart failure with a history of decompensation

L. Takahashi', T. Uejima?®, M. Goto?, H. Sawada?, T. Yamashita?. ' Toda Chuo
General Hospital, Department of Cardiology, Toda, Japan; ?Cardiovascular
Institute, Tokyo, Japan

Background: The transition from diastole to systole is not a mere shift between
the two distinct phases, but rather a continuous process in which intra-cardiac
flows form vortices which help redirect flows toward the outflow. This smooth flow
transition may contribute to the pump efficiency. We hypothesised that analysing
flow transition can provide a new window for assessing left ventricular (LV) per-
formance.

Methods: The present study examined 35 clinically stable patients with dilated
cardiomyopathy (62+12 years old, LV ejection fraction = 33+12%, ischemic aeti-
ology = 14 patients), including 15 patients with a history of decompensation and
20 patients without it. Blood transport inside the LV was visualised by tracking
virtual ink tracers added over the diastole, using Vector Flow Mapping (Hitachi-
Aloka, Tokyo). The amount of ink ejected in the following systole was quantified as
direct flow ratio (DFR) = the amount of ink ejected in the following systole/the total
amount of ink added over the diastole. LV global longitudinal and circumferential
strains (GLS and GCS) were evaluated with speckle tracking. LV filling pressure
was assessed by E/E’.

Results: DFR was correlated positively with stroke volume (r=0.49, p=0.003),
GLS (r=0.73, p<0.001) and GCS (r=0.63, p<0.001), but not with E’ (p=0.09) and
E/E’ (p=0.20). Patients with a history of decompensation had lower DFR than
those without it (0.24+0.20 vs 0.48+0.18, p=0.001). ROC curve analysis revealed
that DFR had a higher predictive value for the decompensation than GLS, GCS,
stroke volume, E’ and E/E’.
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Conclusion: Flow transit is disturbed, although clinically stable, in heart failure
patients with a history of decompensation.

CELL THERAPY AND BIOENGINEERING
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Post-infarct administration of multilineage-differentiating
stress-enduring (Muse) cells regenerates cardiomyocytes and
microvessels and improves cardiac function and remodeling in rabbits

Y. Yamada', S. Minatoguchi’, K. Higashi', H. Kanamori', M. Kawasaki',

K. Nishigaki', A. Mikami', S. Wakao?, M. Dezawa?, S. Minatoguchi'. ' Gifu
University Graduate School of Medicine, Department of Cardiology, Gifu, Japan;
2Tohoku University, Department of Stem Cell Biology and Histology, Graduate
School of Medicine, Sendai, Japan

Background: It has been reported that the mesenchymal stem cell (MSC) frac-
tion in bone marrow aspirates contains pluripotent stem cells, Muse cells, which
can self-renew and differentiate into cells with the characteristics of all three germ
layers from a single cell. We investigated whether intravenously administered
Muse cells could be mobilized to the ischemic myocardium, decrease the my-

ocardial infarct size, and improve the cardiac function, comparing with the effects
of MSCs.

Methods: Bone marrow (~2 mL) was harvested from the cavity of the femurs
in male Japanese white rabbits. Bone marrow MSCs were cultured and ex-
panded, and then Muse cells were isolated by FACS as SSEA-3(+) cells. In a
30-minute coronary occlusion and reperfusion rabbit model, 3x100000 of autol-
ogous Muse cells labeled with GFP (Muse group, n=10), saline (control group,
n=10), 3x100000 of autologous MSC cells (MSC group, n=10), or 3x100000 of
autologous non-Muse cells (non-Muse group, n=10) were intravenously infused
at 24 hours after MI. The Ml size, cardiac function, and general pathology of the
heart were evaluated at 2 weeks post-MI. Confocal microscopy was performed to
evaluate the regeneration of the myocardium.

Results: The MI size as a percentage of LV by Masson trichrome staining
was significantly smaller in the Muse group (14.1£1.3%) than in the control
group (31.7£1.3%), MSC group (21.7+£1.3%), and non-Muse group (23.0+1.8). A
smaller infarct size, smaller left ventricular (LV) dimensions, increased LV ejection
fraction, and increased +dP/dt were seen in the Muse group as compared with
the other groups at 2 weeks post-MI. The number of CD31-positive microvessels
was significantly greater in the Muse group than in the other groups. Transplanted
Muse cells were preferentially attracted to the infarct border area in the ischemic
area. Integrated GFP (+)-Muse cells were positive for ANP, a specific marker for
neonatal cardiomyocytes, and troponin |, a specific marker for cardiomyocytes,
and positive for CD31, suggesting the spontaneous differentiation of cardiomy-
ocytes and microvessels from Muse cells.

Conclusions: The post-infarct administration of Muse cells reduces the my-
ocardial infarct size and improves cardiac remodeling and functioning through
the regeneration of cardiomyocytes and microvessels to a greater extent than
MSCs. Muse cell transplantation may be a promising strategy for active acute
MI-targeting treatment.
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A novel cardiac bioprosthesis for myocardial repair

|. Perea Gil", C. Prat-Vidal!, C. Galvez-Monton', S. Roura’, A. Llucia-
Valldeperas', C. Soler-Botija', A. Bayes-Genis?. ' Health Research Institute
Germans Trias, Cardiology, Badalona, Spain; ?Germans Trias i Pujol University
Hospital, Cardiology, Badalona, Spain

Purpose: Cardiac tissue engineering, a novel therapeutical approach, combines
the use of natural or synthetic supporting scaffolds with cardiomyogenic cells for
myocardial damage restoration. In this context, we aimed to obtain a myocardial
bioprosthesis based on decellularized myocardium refilled with adipose tissue-
derived progenitor cells (ATDPCs).

Methods: Decellularized myocardial scaffolds were generated from porcine my-
ocardium using two distinct decellularization protocols (DP): one protocol, named
DP1, was detergent-based (SDS and Triton X-100), and the other, termed DP2,
was trypsin based. Decellularization level was evaluated histologically and molec-
ularly, the resulting scaffold structure was examined by scanning electron mi-
croscopy and matrix components were identified by immunohistochemistry.
Obtained decellularized scaffolds were refilled with RAD16-1 peptide hydrogel
and porcine ATDPCs. After one week of recellularization, cellular viability was
assessed using a commercial kit, cell density was determined by nuclei count-
ing and expression of cardiac (GATA4, connexin43 and cardiac troponin T) and
endothelial (Isolectin B4) markers was analyzed through immunohistochemistry.
Results: After both protocols were finished, decellularized scaffolds were free
of cellular debris and nuclear material, with a significant DNA content reduction
of >90% compared to native myocardium (P<0.001). Decellularized myocardial
scaffolds also preserved extracellular matrix main components, and its three-
dimensional architecture and ultrastructure were retained once decellularization
was completed.

One week following recellularization, ATDPCs were detected inside the decel-
lularized scaffold and remained viable. However, in recellularized DP1 scaffolds
the number of retained cells was significantly higher compared with recellularized
DP2 scaffolds (236+106 and 98+56 cells/mm? for recellularized DP1 and DP2
scaffolds, respectively; P=0.04). Remarkably, in both recellularized scaffolds, AT-
DPCs expressed endothelial marker Isolectin B4, although only in recellularized
DP1 scaffolds cells showed expression of cardiac markers GATA4, connexin43
and cardiac troponin T.

Conclusions: Acellular myocardial scaffolds, with preserved structure and ma-
trix composition, were obtained with both decellularization protocols. However,
in our hands, the detergent-based protocol (DP1) produced myocardial scaffolds
with better cell recolonization and promoted ATDPCs expression of endothelial
and cardiomyogenic markers, which suggests ATDPCs differentiation towards
cardiac-like lineage in DP1 scaffolds.
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Survival, migration and benefits of human cardiac progenitor cell
seeded-collagen patches applied on failing right ventricle: preliminary
results in a large animal model

V. Lambert, A. Hodzic?, M. Coblence', M. Ly', E. Le Bret', E. Gouadon?,
M. Humbert?, P. Jourdon?, M. Puceat®, C. Rucker-Martin2. " Centre Chirurgical
Marie-Lannelongue, le Plessis Robinson, France; 2INSERM U-999, le Plessis
Robinson, France; °Hospital La Timone of Marseille, INSERM U910, Marseille,
France

Background: Cell therapy using intramyocardial injections of cardiac progenitors
issued from human embryonic stem cells showed benefits on overloaded right
ventricular (RV) tissue remodelling and arrhythmic susceptibility but this delivery
mode failed to improve RV function.

Purpose: Our aim was to evaluate in a porcine model of overloaded RV dysfunc-
tion a new cell delivery mode for such a therapy.

Methods: A combined overloaded RV dysfunction was obtained in piglets us-
ing a surgical procedure mimicking repaired tetralogy of Fallot. After 4 months,
cell therapy was surgically administrated using 2 types of human NKX2.5+ car-
diac progenitor cell-seeded collagen patches applied on the epicardium: QGel®
and pressured-patches. Myocardial function was measured 1 month after trans-
plantation by conductance catheter technique and echocardiography (standard
and strain). The fate of progenitors was studied using antibodies directed against
Nkx2.5, CD31, actinin and Islet1.

Results: All pigs survived without any complication. Pressured-patches allowed
human progenitors to migrate towards the myocardium while QGel® patches re-
stricted cell migration. In both cases, progenitors differentiated toward the car-
diac lineage assessed by actinin expression and maintained their proliferation
capacity. Concerning RV function, only pressured-patches (N=3) tended to im-
prove the contractility (Emax slope). By contrast, this parameter decreased in
QGel® patches animals (N=2). Moreover, in 2 pressured-patch animals, standard
echocardiographic functional parameters (FAC, TAPSE, s'wave) were maintained
while 2D strain and strain rate values increased.

Conclusion: Cell therapy using seeded-patches was more conservative for en-
grafted cells than intramyocardial injections but only pressured-patches seemed
to give benefits on overloaded RV function and contractility. These promising re-
sults require further improvement in the design of the cell patch and to be con-
firmed on a long-term basis.

Acknowledgement/Funding: Leducq Fondation, Association Francaise contre
les Myopathies,Centre Chirurgical Marie Lannelongue, INSERM, Université Paris
Sud
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Effects of cardiac stem cells in myocardial infarction; meta-analysis of
preclinical studies

PPM. Zwetsloot', A.M.D. Vegh?, S.J. Jansen Of Lorkeers', G.PJ. Van
Hout', G.L. Currie®, E.S. Sena®, M.J. Goumans?, PA. Doevendans',

S.AJ. Chamuleau', J.P.G. Sluijter'. "University Medical Center Utrecht,
Experimental Cardiology, Utrecht, Netherlands; ?Leiden University Medical
Center, Department of Molecular Cell Biology, Leiden, Netherlands; 3 University
of Edinburgh, Center for Clinical Brain Sciences, Edinburgh, United Kingdom

Background: Cardiac stem cell therapy has emerged as a promising approach
for cardiac repair after myocardial infarction (Ml). Different populations of cardiac-
derived stem or progenitor cells (CSCs) have been tested in animal models of
MI; and although CSC clinical trials have already started it is unclear what the
consistent effect is in experimental models.

Aim: Here we used meta-analysis to establish the overall effect size of CSCs in
preclinical studies. We investigated whether small and large animal models have
similar outcomes after CSC-injection. Next, we explored the influence of clinically
relevant parameters to better predict and design future (pre)clinical studies using
CSCs for MI.

Methods: We performed a systematic search of PubMed and Embase on Nov.
5th to identify all publications describing control-group based experiments of CSC
therapy in animal models of MI. We determined the overall effect of CSC therapy
on our primary endpoint; left ventricular ejection fraction (LVEF). We performed
meta-regression analysis to investigate if clinically relevant parameters were of
influence on LVEF; these parameters included animal type (large and small), cell
type (cardiospheres/cardiosphere-derived cells (Cs/CDCs), c-kit+ cells and scal+
cells), immunosuppression, cell structure in culture and administration (2D vs 3D)
and donor specifics (comorbidity and allogeneity). We also assessed the qual-
ity of the included studies. Possible publication bias was assessed using Egger
regression, Funnel plot and Trim and Fill analysis.

Results: We identified 64 relevant studies, reporting 1648 animals (993 treated,
655 controls). The overall effect of CSCs was an 11.1% (95% Cl 9.6-12.6
p<0.001) improvement of LVEF compared to controls. Interestingly, CSC ther-
apy had a greater effect in small animals compared to large animals 11.4% (95%
Cl 10.2-12.6) vs 7.0% (95% CI 3.0-11.0), respectively (p=0.039). Cell type was
a significant predictor for LVEF improvement; Cs/CDCs (12.6%, 95% CI 11.0—
14.2) performed better than c-kit+ cells (10.5%, 95% CI 8.0-12.9) and scal+
cells (8.5%, 95% CI 5.6-11.3) (p=0.035). None of the other parameters were pre-
dictors of primary outcome. No publication bias was observed.

Conclusion: Treatment with CSCs resulted in a significant improvement of LVEF

in all animal models of MI. There was a reduction in the magnitude of effect in
large compared to small animal models, a trend that seems to continue in recent
clinical trials. Although different CSC types have overlapping characteristics, we
observe a significant difference in their effect in animal Ml studies.
Acknowledgement/Funding: Alexandre Suerman program UMC Utrecht; Dutch
Ministry of Economic Affairs, Agriculture and Innovation; Netherlands Cardiovasc
Research Initiative (CVON)
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First-in-man experience with transendocardial injections of bone
marrow-derived mesenchymal stem cells in idiopathic dilated
cardiomyopathy. Results of the pilot phase of the MYOCYTE trial

R. Sanz Ruiz, A. Casado, M.E. Fernandez, J. Anguita Velasco, E. Perez-David,
J.C. Alonso Farto, J. Elizaga Corrales, F. Atienza, F. Fernandez-Aviles. University
General Hospital Gregorio Maranon, Department of Cardiology, Madrid, Spain

Background: In patients (p) with ventricular dysfunction, stem cell therapy has
been studied mainly in the subset of ischemic heart disease.

Purpose: We present the first results of the first-in-man stem cell therapy trial in
idiopathic dilated cardiomyopathy (IDC).

Methods: Randomized, double blind and placebo-controlled trial that will enroll
70 p with LVEF <45%, II-lll NYHA and MVO2 12-21 ml/kg/min. In a first pilot
phase, 10 p were all treated with bone marrow-derived mesenchymal stem cells
(MSC) through 15 transendocardial injections (NOGA XP) in the anterior wall
of the LV. In a second phase, 60 p will be randomized (3:1) to receive MSC or
placebo. MSC are obtained after bone marrow harvesting and 3—4 weeks of cul-
ture in GMP facilities (dose: 30—40x108). Primary endpoints include MACE (all
cause-death, admission due to heart failure, VT/VF, stroke), Holter, labs and inci-
dence of complications with NOGA catheters (arrhythmias, perforation, myocar-
dial ischemia). Secondary endopints include MVO2 and functional capacity, qual-
ity of life questionnaires, perfusion defects by SPECT and functional parameters
by MRI. Follow-up with core-labs is scheduled for 2 years.

Results: Ten p have been included, 60,4+8,1 years and 6 p male (60%). Baseline
LVEF was 32,3+8,4% by echo. Baseline MVO2 was 17,5+3,9 mL/kg/min, and 9
p were in Il NYHA funcional class. One VF during injections was observed so
far, with no more intra-procedural events. In the follow-up, we reported 1 sudden
death (8.5 months after treatment). Echocardiographic follow-up at 3 months is
available for all p, showing a LVEF of 39.0+11.6%.
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Conclusions: To the best of our knowledge this is the first randomized trial with
transendocardial injection of MSC in this scenario. MSC injection seems to be
safe, and could be potentially beneficial.

Acknowledgement/Funding: Funded by the Ministry of Health (General Direc-
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2010

P5449 | BENCH

Endothelial derivatives of human pluripotent stem cells show
antiplatelet effects in 3D culture -steps towards vascular tissue
engineering

E. Gara', B. Merkely', J. Skopal'!, M. Polos', I. Hartyanszky', S.E. Harding?,
G. Foldes?. "Semmelweis University, Heart Center, Budapest, Hungary;
2Imperial College London, National Heart and Lung Institute, London, United
Kingdom

Background and purpose: Endothelial derivatives of human pluripotent stem
cells may offer regenerative treatments in ischemic cardiovascular diseases. Here
we studied differentiation conditions toward mature endothelial population as well
as fate and function of these cells during 3D culturing.

Methods and results: To optimize endothelial development, human embry-
onic stem cells (hESC) were differentiated via embryoid body (EB) or mono-
layer method under normoxic and hypoxic conditions. CD31-positive endothelial
cells (EC) were sorted by FACS and compared with human induced pluripotent
stem cell-derived endothelial cells (hIPSC-EC) and human adult coronary arterial
endothelial cells (HCAEC). Both hESC-EC and hIPSC-EC showed mature en-
dothelial characteristics such as cobblestone pattern, ac-LDL uptake, and tube
formation in vitro. Proteome profiling revealed high abundance of angiogenesis-
related proteins in cell lysates and supernatant. As assessed by qPCR, angiopoi-

20z 1ndy 01 uo 1senb Aq 084¥Et/6¥8/L Iddns/9g/alonle/lieayna/woo dno-ojwepeoe//:sdjy Wwoll pepeojumoq



948  Cell therapy and bioengineering / Cardiovascular pathology and stem cells

etin2 mRNA levels increased in hESC-EC when differentiated via EB method (EB
in normoxia 353.17+86.29; EB in hypoxia 323.89+86.63, monolayer 27.20+9.92
vs. hESC, p<0.001). Expressions of arterial (EphrinB2, Notch1-2) and venous
(EphB4) endothelial markers were increased, suggesting the presence of mixed
endothelial population in culture. However, no significant differences were found
in ratio of arterial and venous subpopulations in the different developmental pro-
tocols. For engineering 3D vascular constructs decellularised human aortic slices
(300pm) were repopulated with hESC-EC and hIPSC-EC and cells remained
viable on engineered matrices in vitro. Engineered bioscaffold were incubated
with platelet rich plasma from healthy adults. 3D culture conditions activated anti-
platelet effects of the cells (as shown by secreted levels of chemokine Rantes
(pg/ml): hESC-EC 229.6+37.9, hESC-EC on bioscaffold 83.6+52.1; hIPSC-EC
234.9+22.8, hIPSC-EC on bioscaffold 127.9+63.6, p<0.01, n=6).

Conclusions: Differentiation conditions modulate endothelial development and
angiogenic gene expression. 3D culturing increased antiplatelet effects. Func-
tionally active endothelial derivatives of human pluripotent stem cells promises
vascular tissue engineering for therapeutic purposes.
Acknowledgement/Funding: Hungarian Scientific Research Fund OTKA 10555
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Erythropoietin promotes cardiac autonomic dysfunction and does not
modify end diastolic pressure in a myocardial infarction model in rats

O. Albuquerque’, L.E. Souza', K.B. Scapini’, C. Mostarda?, F.M. Consolim-
Colombo', M.C. Irigoyen'. School of Medicine of University of Sao Paulo,
Heart Institute (Unit of Hypertension), Sdo Paulo, Brazil; > Federal University of
Maranhao, Sao Luis, Brazil

Background: The administration of erythropoietin (EPO) after myocardial infarc-
tion (MI) has been used to reduce myocardial infarct size and to improve cardiac
function. Most of the evidence was obtained in short term after Ml and the mech-
anisms involved in this improvement are not well known.

Purpose: To evaluate EPO effects on autonomic and hemodynamic parameters
in an experimental model of chronic myocardial infarction.

Methods: Wistar rats were divided in three groups: control (C: n=9), infarcted
(MI: n=9) and infarcted treated (EPO) rats (EMI: n=9). EPO was administered
(1,000UI/kg/3 days on week) for 12 weeks. Ml was induced by coronary occlusion.
The animals were catheterized for direct blood pressure recording. Heart rate
(HR), heart rate (HRV) and systolic blood pressure variability (SBPV) as well as
end-diastolic pressure were evaluated.

Results: There were no differences in the HR values between the groups (C=
336.56+0.82, MI= 345.69+0.78, EMI= 353.30+1.26bmp). Mean Arterial Pressure
was significantly higher in EMI group compared to MI and control groups (C=
104.31+0.69, M= 94.79+0.54, EMI= 126.21+0.55 mmHg). Regarding HRV, pulse
interval variance was lower in infarcted groups (Ml and EMI) in comparison with
control (C= 117.34+1.39, MI= 46.03+1.04, EMI= 61.46+1.15 ms?). Moreover, low
and high frequency components of HRV were lower in EMI group when compared
to Ml and C group (LF%: C= 23.79+0.48, MI= 17.53+0.57, EMI= 6.67+0.36; HF:
C=76.21£0.48, MI= 82.47+0.57, EMI= 48+0.81) suggesting a marked reduction
of HRV in these animals. The SBPV was higher in the EMI group compared to IM
and control groups (VARPAS: C= 24.45+0.54, MI= 25.45+0.65, EMI= 38.44+0.70
mmHg?). In addition, the end-diastolic pressure (EDP) values of the left ventricle
were higher in infarcted groups (Ml and EMI) than in control group (C = 4,23+0,21,
MI= 10,58+0,26, EMI= 9,60+0,20 mmHg).

Conclusions: The EPO administration in Ml rats increased MAP and promoted
autonomic dysfunction evidenced by decreased HRV and increased SBPV. More-
over no improvement was observed in EDP.

Acknowledgement/Funding: Coordenagdo de aperfeicoamento de pessoal de
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Single-centre experience with 3D printing cardiac anatomy: feasibility
and controversies
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Background: Patient-specific models of cardiac anatomy, and congenital heart
disease (CHD) in particular, manufactured by means of rapid prototyping (3D
printing) could facilitate communication between patients (and their families) and
cardiologists, and improve patients’ comprehension of their condition, with favor-
able repercussions on lifestyle adjustments. Albeit anecdotal evidence suggests
that 3D models hold great promise for studying, interpreting and explaining car-
diac anatomy, systematic testing is lacking.

Purpose: To evaluate patients’, parents’ and cardiologists’ perspectives on the
feasibility of using 3D models in clinical practice.

Methods: Questionnaires were administered to 97 parents of children with CHD
and to their cardiologists during follow-up visits. Parents were divided into Group1
(n=52, normal consultations) and Group2 (n=45, with 3D models from mag-
netic resonance imaging printed with rapid prototyping technology additionally

used). Participants and cardiologists completed ratings (0-10) to assess parental
knowledge before and after the consultation. Both users (expert and non-expert)
provided feedback on 3D models as communication tools. Moreover, 2 focus
groups (n=13 teenagers with CHD, n=15 parents) explored features of 3D mod-
els, such as material options (rigid vs. compliant, white vs. colorful, transparent
Vs. opaque).

Results: Cardiologists rated models as “very useful” (8.8+1.1/10), stimulat-
ing parent interaction (9.1+1.4/10) without lengthening consultation time (93%
cases), although consultations with models lasted 5 minutes longer (p=0.02). Par-
ents also rated models as “very useful” (9.5+£0.7/10) and more informative than
medical images or diagrams. Generally parents self-reported improved under-
standing following their visits, however in 40% of cases two blinded cardiologists
who re-analyzed the questionnaires were not able to gather even the primary di-
agnosis based on the information provided by parents, identifying a major knowl-
edge gap. The focus groups highlighted that patients and parents found trans-
parent models helpful in elucidating a specific defect and generally agreed that
red-and-blue models are more familiar and descriptive.

Conclusion: Clinicians found 3D models useful in describing congenital defects.
Models encouraged expert/non-expert users interaction. Employing this modality
may stimulate patients’ and parents’ participation, as they appreciated the tech-
nology. Short-term parental knowledge, however, did not improve, highlighting the
importance of further systematic testing alongside with regulatory work.
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Insights into the anatomical sites of acute left atrial appendage
reconnection after successful electrical isolation

S. Panikker', R. Virmani?, F. Kolodgie?, J. Jarman', L. Mantziari', S.K. Haldar',
J.P. Foran', V. Markides', T. Wong'. ” Royal Brompton Hospital, Heart Rhythm
Centre, NIHR Cardiovascular Research Unit, London, United Kingdom; 2CVPath
Institute, Gaithersburg, United States of America

Introduction: The left atrial appendage (LAA) is reported to be a common trigger
site in atrial fibrillation (AF). Due to the non-uniform ostial anatomy, LAA electrical
isolation is challenging.
Purpose: We sought to evaluate the anatomical sites of acute LAA reconnection
following successful isolation to define areas that may require more consideration
during ablation.
Methods: 22 patients with longstanding persistent AF (mean duration 25+15
months) underwent LAA isolation with irrigated radiofrequency ablation following
a standard AF ablation. LAA entrance and exit block were confirmed with intra-
venous adenosine after 60 min. Where reconnection was identified, ablation was
performed to re-isolate the LAA.
A group of cadaveric human hearts were then examined macroscopically and
histologically to assess regional variations in LAA ostial thickness in order to cor-
relate with the observed sites of acute reconnection.
Results: 20/22 (91%) LAAs were electrically isolated. Acute LAA reconnection
occurred in 17/20 (85%). In these cases, there were a total of 37 episodes of
acute LAA reconnection, mean 2.2+1.2 episodes per case. All were successfully
re-isolated.
We studied the LAAs of 4 human hearts without previous ablation for comparison.
The thickest areas were at the anterior (2.0+0.8mm) and superior (1.8+£0.5mm)
LAA margins. This correlated with the recorded sites of acute reconnection.
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Conclusions: The addition of LAA electrical isolation to a persistent AF ablation
has the potential to improve arrhythmia free survival. However, there is a substan-
tial acute LAA reconnection rate, sites of which correlate with regions of thicker
ostial tissue. This novel finding may improve our ability to deliver effective ablation
to achieve durable LAA isolation.
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Central donepezil infusion prevents progression of cardiac remodeling
and dysfunction in chronic heart failure rats with extensive myocardial
infarction

M. Li, C. Zheng, T. Kawada, M. Inagaki, K. Uemura, T. Shishido, M. Sugimachi.
National Cerebral and Cardiovascular Center Research Institute, Osaka, Japan

Introduction: Previous studies have proved that oral administration of donepezil
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improves prognosis in chronic heart failure (CHF) rats, but its mechanisms remain
unclear. As a centrally acting reversible acetylcholinesterase inhibitor, donepezil
may exert the beneficial effects through a central mechanism. The present study
aimed to test whether central infusion of donepezil would effectively prevent car-
diac remodeling in CHF rats after extensive myocardial infarction (Ml).

Methods: Rats survived for one week after Ml were implanted with a blood pres-
sure transmitter and a micro-infusion pump which connected with a cerebroven-
tricular cannula. Animals were randomly assigned to central saline (CST, n=14)
or central donepezil (CDT, n=13) infusion group. Donepezil was administered at a
dosage of 0.1 mg/kg/day (one fiftieth of an oral dose used in the previous studies)
for 6 weeks.

Results: Although there was no significant difference in the Ml size between
the two groups, CDT significantly decreased the heart rate (300+12 vs. 34110
bpm, P <0.05) and prevented cardiac dysfunction [Left ventricular (LV) dp/dt max,
+16%; Cardiac index, +25%; LV end-diastolic pressure (LVEDP), -5mmHg; Right
atrial pressure (RAP), —-3mmHg] compared with CST group. CDT also decreased
biventricular weight and cardiac fibrosis (2.77+0.07 vs. 2.97+0.05g/kg, P <0.05;
4.9+0.8 vs. 9.0£0.9%, P <0.01). Plasma levels of BNP and norepinephrine were
significantly lower in CDT than CST group (359+8 vs. 429+27pg/ml, P<0.05;
7414215 vs. 1566+217pg/ml, P<0.05).

Conclusion: The central mechanism plays an important role in the donepezil
treatment which prevents the progression of cardiac remodeling and dysfunction
in CHF rats.
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Isolation, characterization and bio-grafting of perivascular progenitor
cells from myocardial specimens of paediatric patients undergoing
palliative surgical repair of congenital heart defects

E. Avolio, |. Rodriguez-Arabaolaza, H.L. Spencer, V.V. Alvino, F. Riu,
G. Mangialardi, S.C. Slater, M. Ghorbel, M. Caputo, P. Madeddu. University of
Bristol, School of Clinical Sciences, Bristol, United Kingdom

Background: Congenital heart disease (CHD) still represents the primary cause
of death among infants in industrialized countries. Prostheses currently used to
reconstruct complex cardiac defects are unable to grow and deteriorate over time.
As a consequence, young patients undergo repeated and risky operations to re-
place failed grafts. Biological scaffolds integrated with progenitor cells able to
grow and renew the prosthetic matrix may provide a definitive correction of CHD.
Purpose: To optimize a protocol for the isolation and expansion of Cardiac Peri-
cytes (CPs) from infants affected by CHD, and to study the feasibility to integrate
CPs within a clinically certified prosthetic graft (CorMatrix).

Methods: CD34+ CD31- CPs were immuno-sorted from small myocardial sam-
ples leftovers (n=10, weight <0.1g), expanded and characterized for surface anti-
gens, secretome, cardiovascular plasticity, clonogenicity, pro-angiogenic potential
and capacity to colonize a CorMatrix patch.

Results: We successfully expanded CPs in vitro for several passages to reach
a high number of cells (>20 million at P5). At flow cytometry/fluorescent mi-
croscopy analysis, CPs at P4-5 express pericyte/mesenchymal antigens (NG2,
PDGFRp, CD105, CD44, Vimentin) but are negative for endothelial markers
(CD31, CD146); they also express stemness markers (OCT-4, SOX-2, NANOG).
Confocal microscopy showed that, in situ, CD34+CD31-NG2+ CPs are localised
around capillaries and the external layer of arterioles. By single-cell sorting, we
demonstrated the clonogenic capacity of CPs. When cultured with differentiation
media, CPs failed to acquire mature endothelial or cardiomyocyte proteins, while
they acquired markers of vascular smooth muscle cells (a-SMA, Calponin, non-
muscle myosin B, RBP1, SM-MHC). When seeded on Matrigel, CPs form net-
works and support the angiogenic capacity of HUVECs. Moreover, they release
pro-collagen type lo, important for ECM remodelling, and chemo-attractant fac-
tors for c-kit+ cardiac stem cells. Finally, we succeed in growing CPs on a Cor-
Matrix graft. After culture for 3 weeks in dynamic conditions in a bioreactor, we
found CPs within the patch, indicating the ability to penetrate, colonize and form
a cellularized scaffold.

Conclusions: We show for the first time that the heart of CHD neonates and
infants harbours a population of pericytes endowed with high proliferative and
reparative potential, and that expanded CPs can be successfully grown within a
decellularized xenograft currently used in cardiac surgery. These data open new
avenues for tissue engineering-based definitive correction of CHD.
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Exosome secreted miR-27a-3p and miR543 are critical modulator of
PDI activity in cardiac stem cells during hypoxia

D. D’Amario, M. Manchi, A. Siracusano, A. Severino, C. Mandolini, F. Cannata,
P.G. Bruno, A.M. Leone, M. Massetti, F. Crea. Catholic University of the Sacred
Heart, Institute of Cardiology, Rome, Italy

Background: The human heart is characterized by the presence of cardiac stem
cell (CSC) stored in niches and widespread in myocardium. Stem cell niches are
exposed to low oxygen tension and this metabolic adaptation offers a selective
advantage to CSC compared to terminally differentiated cells, such as myocytes,
during hypoxia. However, the molecular mechanisms are poorly understood. Pro-
tein disulfide isomerase (PDI), is a member of the unfolded protein response,
which is activated to prevent the protein misfolding during stress, as occurs dur-

ing ischemia. The objective of this work was to determine whether PDI is present
and functional in CSC.

Methods: Specimens were collected from myocardium of 21 patients undergoing
CABG. CSCs were isolated and characterized. The modulation of PDI in CSCs
and its redox state were evaluated during hypoxia (1% O2) and analyzed at 12,
24, 48 and 96 hours. Exosomes from normoxic and hypoxic CSC conditioned
medium were isolated and the RNA was extracted to evaluate the modulation of
a panel of 174 microRNAs.

Results: The PDI was very low expressed in the myocytes. By gRT-PCR, a 2000-
fold difference was found in PDI expression comparing CSCs and myocytes. Sub-
sequently, the effects of hypoxia were studied in hCSCs in vitro and analyzed.
With respect to differentiated cells, CSC showed consistently higher expression
of PDI both at RNA and at protein level. Moreover, hypoxia led to upregulation of
HIF1a transcripts in a time dependent manner both in myocytes and CSC. This
results were coupled with an increase of the transcripts for the stemness associ-
ated genes Oct4, Nanog in CSCs. No differences were found in PDI expression
comparing CSC cultured in normoxia vs hypoxia. However, hypoxia leads to an
increase of the oxidative form (active) of PDI in CSCs, which induces an efficient
folding of the substrate proteins, decreasing cellular apoptosis during hypoxia:
when PDI was silenced with the use of specific siRNA a 4-fold increase in the
rate of apoptosis was observed in CSCs (p<0.005).

We found that this effect is mediated by CSCs exosomal secreted miR-27a-3p
and miR-543: the downregulation of these miRs during hypoxia led to an in-
creased expression of the target protein ERO1L in CSCs that in turns oxidizes
PDI, which directly catalyzes the formation of disulfide bonds, protecting the fold-
ing of proteins involved in CSCs survival such as IGF-1.

Conclusion: Our data indicate that PDI is a key regulator of CSC response to
hypoxia and favours the conservation of their undifferentiated state. Exosomal
secreted miR-27a-3p and miR-543 are critical modulator of PDI activity.
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Creating new trans-species types of myocytes by forced fusion
between cardiomyocytes and fibroblasts to counteract arrhythmias:
breaking boundaries with muscular mixtures

S.F. Askar, E.C.A. Nyns, M.C. Engels, M.J. Schalij, W. Jangsangthong,
Z. Neshati, A.A.F. De Vries, D.A. Pijnappels. Leiden University Medical Center,
Department of Cardiology, Leiden, Netherlands

Purpose: The technology-driven, rapid lifestyle changes over the past century
exceed the evolutionary and biological adaptability of the human heart, which ren-
ders it susceptible to degenerative diseases. Loss of ventricular cardiomyocytes
(CMCs) is inadequately compensated by electromechanically incompetent fibrob-
lasts. This maladaptive and pro-arrhythmic cellular response raised our interest in
creating a new, cardiomyocyte-like cell type by forced fusion between fibroblasts
and surrounding fibroblasts. We hypothesized such forced heterocellular fusion
(FHF) transfers desirable electromechanical properties to fibroblasts and thereby
ameliorates fibrosis-associated pro-arrhythmic effects on cardiac tissue.
Methods: Human ventricular scar cells (hVSCs) were isolated from myocardial
scars of heart failure patients and co-cultured (1:4) with neonatal rat CMCs (nr-
CMCs) into confluent monolayers. Prior to co-culture, hVSCs were transduced
with lentiviral vectors encoding the enhanced green fluorescent protein (eGFP,
control cultures) or eGFP and the fusogenic vesicular stomatitis virus G protein
(fused cultures). The structural and functional effects of FHF were investigated by
(human-specific) immunocytological staining, patch-clamp and optical mapping.
Results: hVSC-nrCMC heterokaryons were only observed in fused (VSV-G ex-
pressing) cultures. Such heterokaryons contained 6+3 nuclei (46+18% of human
origin). These new, excitable and contractile cells expressed a-actinin and Cx43.
Nuclear expression of NKX2.5 was absent in control hVSCs, while hVSC nu-
clei in heterokaryons stained positive. Expression levels of Cav1.2 and Cx43 did
not relate to the percentage of human nuclei (R2=0.05), suggesting phenotypical
dominance of CMCs. Additionally, FHF strongly reduced action potential duration
(APD80, 313.1+6.3ms vs. 510.7+11.8ms, p<0.05 and dispersion of repolariza-
tion (75.1£4.3ms vs. 125.9+9.4ms, p<0.05). Importantly, early afterdepolariza-
tions (EADs) rarely occurred in fused cultures (4.6% [n=65] vs. 43.4% [n=60],
p<0.0001). Mechanistically, this enhanced repolarization force was due to an in-
creased outward Kv current, as partial inhibition by tetraethylammonium chloride
(TEA) reverted the anti-arrhythmic effects of fusion towards control values (7.9%
to 34.2% EADs (p<0.001).

Conclusions: FHF between nrCMCs and hVSCs represents a novel approach
to counteract pro-arrhythmogeneity of hVSCs by forcing a CMC-like phenotype
that increases repolarization reserve. These results provide proof-of-concept for
a previously unexplored therapeutic potential of heterocellular fusion.
Acknowledgement/Funding: Dutch Heart Foundation, grant number 20147110
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c-kit+ CSC-derived cardiomyocytes exhibit the typical transcriptional
gene blueprint of adult cardiomyocytes

M. Scalise', I. Aquila’, C. Vicinanza', F. Marino', F. Cristiano’, E. Cianflone?,
P. Veltri', B. Nadal-Ginard?, G.M. Ellison?, D. Torella'. "Magna Graecia
University of Catanzaro, Catanzaro, ltaly; 2King’s College London, London,
United Kingdom

Introduction: From embryonic to adult life, mammalian cardiomyocytes (CMs)
generated from cardiac progenitors from mesodermal layers undergo a matura-
tion process that is characterized by development of sarcomeric structure, bin-
ucleation, increased metabolic demand, and permanent exit from the cell cycle.
This process is transcriptionally regulated by specific myogenic microRNAs (Myo-
miRs). Adult cardiac stem/progenitor cells (CSCs) identified by the expression of
c-kit are able to undergo cardiomyocyte commitment in vitro and in vivo. However,
it is still unknown if adult CSC-cardiomyogenic specification recapitulates cardiac
development and if CSC-derived cardiomyocytes closely overlap adult cardiomy-
ocyte whole gene profile.

Purpose: To elucidate whether CMs generated from c-kit+CSC differentiation in
vitro (c-kit-iCM) have a similar pattern of gene expression of adult CMs with a
similar cell cycle exit through the activity of known Myo-miRs.

Methods: c-kit+ CSCs were clonally expanded from single cell deposition. Clonal-
derived CSCs were primed in a stage-specific cardiopoietic growth factor cocktail
to obtain spontaneously contracting cells in vitro. Freshly isolated CMs from adult
mouse hearts were used as controls. RNA-Seq was employed to analyse and
compare whole mRNA and microRNA profiles of cells collected at CSC, c-kit-iCM
and adult cardiacmyocyte (aCM) stages.

Results: In the comparison of c-kitposCSCs vs. c-kit-iCMs, more than 4000
genes were up-regulated which mainly function in mitochondrial, sarcoplasm,
sarcomere- specific and calcium regulating processes, among others. Several
sarcomere-related genes highly expressed in adult CMs (i.e. Tnnt2, Tcap, MyI3,
Tnni3, Tpm1, Myh7, Myh6) were indeed significantly up-regulated in c-kit-iCMs
vs. CSCs in vitro. On the other hand, we found that most of cell cycle regu-
lators/genes and a number of RNA processing genes were consistently down-
regulated during differentiation from c-kitposCSCs to c-kit-iCMs in vitro. Interest-
ingly, during differentiation from c-kitposCSCs to iCMs, known myo-miRs were
upregulated while microRNAs positively regulating stem cell expansion and self-
renewal were downregulated. Bioinformatics analysis built specific networks of
miRNA-mRNAs that are precisely regulated during iCM generation from CSCs
and that closely resemble miRNA-mRNA networks of adult CMs.

Conclusions: c-kitposCSCs robustly differentiate into functional beating car-
diomyocytes in vitro. c-kitposCSC myogenic specification follow known develop-
mental cardiomyocyte differentiation pathways and c-kit-iCMs transcriptome pro-
file closely resemble adult CMs.
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Circulating monocytes control myocardial regeneration in neonatal
heart

T. Konfino, N. Landa, T. Ben-Mordechai, J. Leor. Cardiovascular Research
Institute, Tel Aviv university, Sheba medical center, Tel hashomer, Israel

Purpose: Macrophages have been linked to myocardial regeneration in the
neonatal heart. However, the relative contribution of circulating monocytes vs.
resident embryonic-derived macrophages to myocardial regeneration remains un-
clear. We aimed to determine the relative role of circulating monocytes in myocar-
dial regeneration.

Methods and results: We subjected 1-day-old newborn ICR mice to either apical
resection, myocardial infarction (MI), or sham operation. Flow cytometry at 1, 3, 5
and 7 days post procedure revealed significant variability in the mode of regenera-
tion and percent of cardiac macrophage subpopulations. Myocardial regeneration
after apical resection was characterized by a sharp decrease in the proportion of
M1 (CD86) to M2 (CD206), and increased cardiomyocyte proliferation on day 5
after surgery (Fig.). On the other hand, Ml was associated with incomplete my-
ocardial regeneration and a gradual decrease in the rate of M1/M2 macrophages,
without an increase in cardiomyocyte proliferation (Fig). To determine the role of
circulating monocytes in myocardial regeneration, we induced apical resection in
1-day-old ICR mice. To inhibit the recruitment of circulating monocytes to the re-
section site, we injected CCR2 abs IP at the time of resection, and again 3 and
5 days later. Notably, CCR2 treatment attenuated myocardial regeneration and
produced a scar 21 days after apical resection.
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Conclusions: The mode of cardiac injury affects the response of mono-
cyte/macrophage subsets, and subsequent myocardial regeneration vs. repair.

Our findings suggest that circulating monocytes, rather than resident embryonic
macrophages, play an essential role in myocardial regeneration in the neonatal
heart.
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The Cre / Lox P fate mapping study on cardiac progenitor cells
revealed its embryonic origin with its intrinsic methodological
limitation validated by single cell qRT-PCR

M. Harada, M. Noseda, M. Schneider. Imperial College London, London, United
Kingdom

Background: Resident cardiac progenitor/stem cells in adult heart is a promising
cell population that may contribute to tissue repair in a damaged heart such as
myocardial infarction. Its embryonic origin, however, remains unclear.

Purpose: The aim of this study was to elucidate its embryonic origin by fate
mapping study using embryonic stage-specific Cre-deleter lines.

Methods: Rosa26 reporter-tdTomato strains were crossed with Mesp1-Cre,
Nkx2.5-Cre, aMHC-Cre, Wnt1-Cre, Islet1-Cre, Vav-Cre, Mef2c-AHF-Cre, Flk1-
Cre, Tie2-Cre, cGata5-Cre and Wt1-CreERT2 strains. At 8 to 12 weeks old, hearts
were excited, enzymatically digested and lineage MACS-depleted, followed by
staining with Hoechst 33342 dye and antibodies for stem cell marker, Scat, as
well as the markers for its subpopulations, PDGFRa+ and CD31+. The fated cells
driven by each Cre were determined as tdTomato positive whilst non-fated as td-
Tomato negative cells by flow cytometry. A part of sorted cells were seeded into
a 96-well plate for a subsequent single cell gRT-PCR analysis to examine the
difference in gene expression between subpopulations.

Results: Virtually all cardiac Scal+ cells, whether SP or non-SP, PDGFRa+
or CD31+, were derived from Mesp1+ mesoderm. In contrast, neither SP nor
Non-SP cells were derived from neural crest, hematopoietic cells, or pre-existing
cardiomyocytes, defined using Wnt1-Cre, Vav-Cre, and aMHC-Cre, respectively.
More than half the Lin-/Scal+ cells were Nkx2.5-derived with an equal contri-
bution from Isl1-fated cells. Less than 20% of SP and Non-SP cells were fated
by second heart field Mef2c-AHF-Cre. A proepicardial origin was confirmed by
cGata5-Cre and Wt1-CreERT2 in 50% and 35% of cardiac SP cells, respectively.
By contrast to the proepicardial Cre line, Non-SP cells showed a greater contribu-
tion from Flk1- and Tie2-Cre. Finally, gene expression profiles were compared be-
tween SP and Non-SP cells from Nkx2.5-Cre strain in combination with PDGFRa-
and CD31-expressing cells. Although there was a clear difference in gene expres-
sion profile between PDGFRa- and CD31- expressing SP cells, showing mes-
enchymal and endothelial property, respectively, no such clear difference was
confirmed between Nkx2.5-fated and non-fated SP cells, suggesting identical
population split into tdTomato positive or negative cells possibly due to incom-
plete Cre recombination.

Conclusion: We identified embryologic origin of PDGFRa+SP cells in mes-
enchyme of Nkx,-, Isl1-, cGata5- and Wt1- fated population. There was, however,
a limitation of the interpretation of the results.

Acknowledgement/Funding: British Heart Foundation
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Proteomic analysis of canine failing hearts induced by rapid pacing:
evidence for the elevation of the protein levels related to either
mitochondrial dysfunction or acute phase response signaling

H. Fukuda', K.D. Min', H. Asanuma?, S. lto', K. Shindo', M. Imazu’,

T. Tomonaga®, N. Minamino*, M. Asakura', M. Kitakaze'. "National Cerebral
and Cardiovascular Center, department of clinical research and development,
Osaka, Japan; ?Kyoto Prefectural University of Medicine, Kyoto, Japan; ®National
Institute of Biomedical Innovation, Laboratory of Proteome Research, Ibaraki,
Japan; #National Cerebral and Cardiovascular Center, Department of Molecular
Pharmacology, Osaka, Japan

Background: The isobaric tags for relative and absolute quantification (iTRAQ)
system, a newly developed proteomic analysis method, has enabled us to com-
prehensively compare the absolute protein levels among multiple samples. Al-
though proteomic profiles of humans and dogs are highly conserved because of
their physiological and anatomical similarities, proteomic analysis of canine heart
failure model using iTRAQ has not been reported.

Purpose: We aimed to reveal the proteomic profile of canine failing myocardium
using iTRAQ.

Methods: Dogs were subjected to sham (Sham, n=2) or right ventricular rapid
pacing (220 beats/min) for 4 (4W, n=2) and 6 weeks (6W, n=4) to create the
heart failure model. After echocardiographic examinations, dogs were sacrificed
and isolated hearts were thoroughly perfused with phosphate buffered saline.
Myocardial tissues from left ventricular (LV) free wall were subjected to iTRAQ
system. The data were analyzed by Ingenuity Pathway Analysis (IPA).

Results: In echocardiogram, the larger LV diastolic diameter (LVDd) and the
lower ejection fraction (EF) were observed in 4W and 6W compared with Sham
(LVDd; 45.4 and 39.11 vs. 30.3mm, EF; 36.0 and 25.0 vs. 81.3%, 4W and 6W vs.
Sham, respectively). First of all, of initially identified 2615 proteins, we excluded
1810 proteins which lacked expression in any of the samples. Among further an-
alyzed 805 proteins, we focused on proteins with >1.2 folds expression levels
compared with Sham in 4W (163 proteins) and 6W (174 proteins). Secondarily,
using IPA, we searched the most possible canonical pathways that involve these
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proteins. Among the indicated canonical pathways, mitochondrial dysfunction and
acute phase response signaling pathway were commonly identified in both 4W
and 6W. Interestingly, while the proteins of acute phase response signaling path-
way were comparable between 4W and 6W (11 and 12 proteins, respectively),
the number of proteins included in mitochondrial dysfunction was larger in 6W
(27 proteins) than 4W (11 proteins), that is mainly caused by increase in subunits
of complex |, which may contribute to generate proton motive force and to create
reactive oxygen species in mitochondria.

Conclusion: In canine failing heart induced by rapid pacing, proteins regarding
either mitochondrial dysfunction or acute phase response signaling pathway were
up-regulated; the proteins involved in mitochondrial dysfunction seemed to be
more important for the progression of heart failure. These pathological pathway
may play an important role by quantitative up-regulation of involving proteins.

CARDIOVASCULAR PATHOLOGY AND EMBRYOLOGY
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Wilms tumor-1 expression in cardiac endothelial cells

S.N. Duim, K. Kurakula, M.J. Goumans, B.P.T. Kruithof. Leiden University
Medical Center, Molecular Cell Biology, Leiden, Netherlands

Background: Restoring the myocardial wall by cardiac progenitor cells is a
promising therapy after myocardial infarction. Wilms’ tumor-1 (Wt1) is expressed
in the embryonic and reactivated adult epicardium and is therefore used as a
marker for epicardial progenitor cells. Recently, it is suggested that also other
cells within the heart express Wt1. Our goal is to determine the Wt1-expressing
cell types during development and after cardiac injury in the murine and human
heart, and to study the role of Wt1 in these cells.

Results: Immunohistochemical analysis revealed that Wt1 is expressed by car-
diac endothelial cells (ECs) of the mouse heart from E12.5 onwards. In the adult
heart, the expression of Wt1 is reduced, although a subset of coronary ECs re-
mains positive for Wt1. Interestingly, after myocardial infarction a temporal upreg-
ulation of Wt1 in ECs is observed in the infarcted area and the border zone of the
heart. In the human foetal heart, Wt1 expression is similar though broader then
observed in the embryonic mouse heart. In addition to the ECs, Wt1 expression is
also observed in the endocardial cells of the ventricles. The expression of Wt1 in
the ECs suggests a role in angiogenesis. To test this hypothesis, we performed in
vitro experiments and show that Wt1 can be induced in ECs by hypoxia, an angio-
genic inducer, and that Wt1 enhances cell proliferation of ECs through increased
mRNA expression of CyclinD1. In addition, ECs lacking Wt1 were not capable to
establish a proper vascular network.

Conclusion: Together, these results suggest a role for Wt1 in cardiac vessel
formation during development which is reactivated after cardiac injury.
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Physiopathology of the ubiquitin ligase E3, PDZRNS3, in the
development of dilated cardiomyopathies

M. Pernot’, L. Cetran?, M. Han Yee Yu?, B. Jaspard-Vinassa', T. Couffinhal®,
C. Duplaa'. " Cardio-Thoracic Research Centre of Bordeaux, Inserm Unit 1034,
Bordeaux, France; ?University Hospital of Bordeaux, Bordeaux, France

Dilated cardiomyopathy (DCM) is a leading cause of sudden cardiac arrest. 20—
48% of all cases are familial types, mainly due to mutations in cytoskeletal or
sarcomeric proteins. But an important part of the DCM has still not known mecha-
nism. During heart maturation, individual cardiomyocytes stretch out and connect
some with the others via their extremities by junctional complexes. This planar
and directional organization of the myocytes may allow a mechanical coupling and
the distribution of the electric signal in the heart. Importantly, one of the hallmarks
of DCM concerns alterations in the contact sites between cardiomyocytes. We
propose here to analyze a novel role of the Wnt Planar Cell Polarity (PCP) signal-
ing in the coordination and the polar organization of intercardiomocyte junctions,
whereby it insures a correct cell alignment. Alteration of this polarization process
could cause a default of growth and of functional organization of cardiomyocytes.
We have previously identified a novel Wnt/PCP trigger, an Ubiquitine ligase E3,
PDZRNS3, which is expressed in cardiomyocytes. We have developed a trans-
genic model to overexpress PDZRNS3 in cardiomyocyte around birth by crossing
a pTRE-Pdzrn3-V5 mice with alphaMHC-tTA mice. Analyses by echocardiogra-
phy and histology showed that mutant mice developed a dilated cardiomyopathy
between 2—-4 weeks of life, with an ejection fraction around 40% and a poor sur-
vival after 2 months. Western blot and immunohistochemistry analyses revealed
a dramatic relocalization of zonula-occludens-1 (ZO-1) (nuclear when we over-
express PDZRN3) and a loss of Cx43 at the junctions as soon as 15 days after
birth. This was associated with an alteration of myocyte survival, impairment in
myocyte architecture and a progressive ventricle fibrosis starting after 3 weeks.
We then deleted Pdzrn3 specifically in cardiomyocytes by crossing Pdzrn3f/f mice
with aMHC-mer-Cre-mer mice after tamoxifen injection and reported an impair-
ment of heart morphogenesis during embryonic development.

This study described a very important model to analyze mechanisms of cardiomy-
opathy. It reveals a novel role of the Wnt/PCP/PDZRNS signaling in the coordina-
tion and the polarized organization of inter cardiomyocyte junctions.
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Reduced number of active cardiac mitochondria in a rat model for
long-term kidney disease

E. Hertzberg-Bigelman', M. Entin-Meer', G. Aharon-Hananel?, A. Saada®,

R. Levy', L. Cohen', Z. Rozenbaum*, G. Keren' on behalf of Prof. Gad Keren’s
Laboratory. ’ Tel Aviv Sourasky Medical Center, The Laboratory of Cardiovascular
Research, Department of Cardiology, Tel Aviv, Israel; 2 Tel Aviv Sourasky Medical
Center, Internal Medicine Unit T, Tel Aviv, Israel; Hadassah University Medical
Center, Department of Genetic and Metabolic Diseases, Jerusalem, Israel;  Tel
Aviv Sourasky Medical Center, Internal Medicine Unit D, Tel Aviv, Israel

Introduction - Cardiorenal syndrome (CRS) type 4 is characterized by primary
chronic kidney disease (CKD) leading to an impairment of cardiac function. Two
main known pathways may connect organs’ dysfunctions: pro-inflammatory re-
sponse and inappropriate upregulation of the Renin Angiotensin Aldosterone
System (RAAS). We recently showed a reduced expression of several cardiac
mitochondrial genes in short-term CKD rat model. We, thus, hypothesized that
chronic inflammation and activation of RAAS in CKD may contribute to mitochon-
drial damage in the heart. We aimed to evaluate whether cardiac mitochondrial
structure and function is modified in the setting of long-term CKD and if so, to
characterize the potential associated mechanisms.

Methods: Lewis rats underwent 5/6 nephrectomy for induction of CKD. Renal and
cardiac functions were confirmed by creatinine clearance, echocardiography and
blood pressure. Upon necroscopy, eight months later, cardiac sections were fixed
for histological and electron microscopy (EM) analyses. Total mitochondrial DNA
content was determined by the mitochondrial gene, cytochrome B. Mitochondrial
content was assessed by citrate synthase (CS) activity in tissue homogenate and
respiratory chain function was determined by the activity of complexes I-1V in iso-
lated mitochondria. The levels of PGC1a, a transcription factor for mitochondrial
biogenesis, and cytosolic cytochrome C (CytC) were determined by western blot.
Serum Angiotensin Il (Angll) was measured by ELISA and cytokine serum profile
was determined by microarray analysis.

Results: Long-term CKD model leads to significant cardiac hypertrophy and in-
creased interstitial fibrosis. EM analysis revealed a massive spatial disarrange-
ment accompanied by a considerably increased volume of swollen-damaged mi-
tochondria in CKD hearts. A significant accumulation of cytosolic CytC confirmed
the mitochondrial damage. While total mitochondrial function was extensively re-
duced in CKD hearts, the remaining mitochondria retained intact activity. Despite
the marked decrease in cardiac mitochondrial content, no differences were ob-
served in PGC1a expression. Interestingly, we documented negative correlation
between increased levels of IL1a, INFg, IL2 and CS activity in CKD. Likewise,
Angll plasma levels were slightly increased and negatively correlated to CS ac-
tivity.

Conclusion: Altogether, the data suggest that CKD setting results in a marked
reduction of active mitochondria in the heart. Pro-inflammatory cytokines and
RAAS, which are induced in CKD, may set a deleterious environment to the car-
diac mitochondria.
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Inhibition of aortic valve calcification by local delivery of zoledronic
acid. An experimental study

A. Synetos’, K. Toutouzas', M. Drakopoulou', K. Stathogiannis', G. Latsios’,
C. Agrogiannis?, C. Anagnostopoulos®, E. Patsouris?, D. Cokkinos*,

D. Tousoulis'. "University of Athens Medical School, 1st Department of
Cardiology, Athens, Greece; ?University of Athens Medical School, 1st
Department of Pathology, Athens, Greece; °Academy of Athens Biomedical
Research Foundation, Athens, Greece; *Cardiovascular Research Foundation,
New York, United States of America

Background: Aortic valve (AV) calcification is a common clinical problem with in-
creased morbidity and mortality, that shares common molecular mechanisms with
bone formation. Currently, treatment strategies for symptomatic AV calcification
include careful monitoring and judicious timing of AV replacement. Bisphospho-
nates are components, which inhibit calcification.

Purpose: The aim of the present study was to evaluate the safety and effective-
ness of local delivery of the bisphosphonate zoledronate on inhibition of calcium
formation in an experimental animal model of aortic stenosis.

Methods: Sixteen New Zealand rabbits were placed on vitamin D enriched
atherogenic diet for 3 weeks. At that time a cardiac ultrasound was performed to
assess the aortic stenosis and aortic calcification of the aortic valve by measuring
aortic valve area (AVA). Subsequently half of them were treated with local deliv-
ery of a mixture containing 500 g/l zoledronate that was delivered on the cusps
of the aortic valve, by a dedicated balloon catheter. A placebo mixture was ad-
ministered on the rest eight animals, which were used as controls. At 28 days all
animals were sacrificed. All aortic valves were fixed in 10% neutralized buffered
formalin solution for 24 hours. The cusps (left, posterior and right) were sepa-
rated in a radial direction and then embedded in paraffin waxes. Serial sections
4 um thick were obtained and routinely stained with eosin —hematoxylin and von
Kossa stain for calcium deposits. The stained slides were processed in a com-
puter with the appropriate software (Image Pro Plus, version 5.1, MD, USA), and
the calcified areas were expressed as the percentage to the total area. Statistical
analyses were carried out with the Statistical Package for the Social Sciences
(SPSS, Chicago, IL) release 13.0
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Results: At baseline, all animals developed aortic valve stenosis with severe cal-
cification. No differences regarding AVA were recorded between both groups.
(21.37+1.76 vs 21.98+3.12, p=0.53). In all animals the local delivery of zole-
dronate and placebo mixtures was successful and uncomplicated. A total of 24
cusps were histologically examined from each treated group. The cusps treated
with zoledronate had significantly lower expression of calcium content compared
to the controls (16.40+0.90 vs 26.92+1.60% of the area, p<0.0001)

Conclusion: Inhibition of aortic valve calcification by local catheter-based de-
livery of zolendronate is effective without evident short-term complications. The
potential clinical implications should be confirmed in human studies.

P5465 | BENCH

Intraleaflet haemorrhages induce anti-inflammatory and osteoclastic
cell phenotypes and are associated with osteogenic metaplasia in
stenotic aortic valves

G.J. Lis', U. Czubek?, E. Jasek', J. Nessler3, J. Sadowski?, J.A. Litwin'.
"Jagiellonian University Medical College, Department of Histology, Krakow,
Poland; 2John Paul Il Hospital, Department of Coronary Disease, Krakow,
Poland; 3Jagiellonian University Medical College, Department of Coronary
Disease, John Paul Il Hospital, Krakow, Poland; *Jagiellonian University Medical
College, Department of Cardiovascular Surgery and Transplantology, John Paul
Il Hospital, Krakow, Poland

Background: Calcific aortic valve degeneration is an active process similar to
atherosclerosis. Involvement of intraleaflet (intraplaque) haemorrhages in pro-
gression of both pathologies has been recently postulated. Intraplaque haemor-
rhages induce expression of anti-inflammatory factors such as heme oxygenase-
1 (HO-1) and IL-10. It is hypothesized that similar mechanisms are involved in
aortic valve degeneration (AVD) but little is known about the impact of intraleaflet
haemorrhages on the mode of calcific valve remodelling which is a hallmark of
AVD.

Purpose: The aim of this study was to check whether the occurrence of in-
travalvular haemorrhages is associated with phenotypic modifications of mono-
cyte derived cells and modification of calcific remodelling profile in human stenotic
aortic valves.

Methods: Aortic valve specimens were obtained from 63 patients undergoing
routine valve replacement surgery due to severe stenosis. Areas of intraleaflet
haemorrhages were detected by immunohistochemical and histochemical meth-
ods (glycophorin C/fibrin/iron) and all cases have been divided into haemorrhagic
group (HG, n=28) showing substantial, continuous intraleaflet haemorrhages and
nonhaemorrhagic group (NHG, n=35) without or with very limited signs of previ-
ous haemorrhages. In the valves of both groups, the following parameters were
assessed: overall macrophage infiltration, density of CD163+ macrophages and
tartrate resistant acid phosphatase positive (TRAP+) cells, neovessel formation,
heme oxygenase-1 (HO-1) protein expression and occurrence of chondro- and
osteogenesis.

Results: Areas of haemorrhages were mostly located in the vicinity of focal calci-
fications. The HG group revealed more intense neovascularization (p<0.0001),
higher density of CD68+ (all) macrophages (p=0.0001) and of CD163+ (M2,
anti-inflammatory phenotype) macrophages (p=0.001), higher proportion of M2
macrophages to all macrophages (p=0.008) and higher density of HO-1 im-
munopositive cells (p<0.0001). Haemorrhages seemed to alter the mode of cal-
cific remodelling, since more frequent cases with chondrogenic metaplasia and/or
bone formation were found in HG group (p=0.004 and p<0.0001 for cartilage and
bone respectively). Both, multinuclear osteoclasts and monouclear TRAP+ cells
were more frequent in HG group (p=0.001).

Conclusion: The occurrence of intraleaflet haemorrhages seems to induce
chondrogenic metaplasia, bone formation and osteoclastogenesis, expression
of protective, antioxidative HO-1 as well as recruitment of anti-inflammatory
macrophages in stenotic aortic valves.
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Imaging mass spectrometry with focus microwave treatment reveals
heterogeneity in directional glucose fluxes in and around ischemic
myocardium

Y. Katsumata, Y. Sugiura, M. Sano, M. Kajimura, K. Fukuda, M. Suematsu. Keio
University School of Medicine, Tokyo, Japan

Introduction: Matrix-assisted laser desorption/ionization (MALDI)-imaging-mass
spectrometry (IMS) combined with a focused microwave irradiation (FMW) for
rapidly fixing tissue metabolism allowed us to quantify and visualize many
metabolites within heart tissues in a region-specific manner.

Purpose: We demonstrated whether these techniques are applicable to visual-
ization of regional changes in glucose metabolism of murine heart exposed to
coronary ischemia.

Methods and results: FMW was found to be an optimal method to minimize
postmortem changes in metabolites as compared with traditional ways of sacri-
fice. After 10 min of myocardial ischemia by LAD ligation, quantitative imaging of
various metabolites showed the highest levels of lactate, succinate, NADH in the
ischemic core. Distribution of these metabolites was demarcated to that of ATP.
Imaging of distinct metabolic fluxes from 13C6-glucose revealed that the anaer-
obic glycolytic pathway defined as production of 13C3-lactate is predominant in

ischemic regions (white head arrows), while the concomitant conversion of 13C2-
glutamate resulting from incorporation through Krebs cycle was predominant in
non-ischemic regions (white arrows). Notably, non-ischemic regions adjacent to
the ischemic core (white arrows) exhibited greater TCA cycling than those distal
from the ischemic core (red arrows). In good agreement with these results, non-
ischemic regions adjacent to the ischemic core displayed greater energy charges
than those distal from the core (white arrows).

13C,-glutamate

Optical image

Energy char

Imaging-MS combined with a FMW

Conclusions: In conclusion, this study is the first to demonstrate usefulness of
IMS combined with FMW to visualize regional metabolic flux of glucose oxida-
tion, revealing compensatory responses of energy management in the marginal
regions between the ischemic core and intact regions.
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Heterogeneity of patterns and distribution of myocardial fibrosis in
end-stage hypertrophic cardiomyopathy (ES-HCM) undergoing heart
transplant: a morphometric analysis of 24 explanted hearts

G. Galati', O. Leone?, E. Biagini', F. Pasquale', F. Mingardi', F. Grigioni',
C. Rapezzi'. ' Institute of Cardiovascular Diseases of Bologna, Bologna, ltaly;
2University Hospital Policlinic S. Orsola-Malpighi, Bologna, Italy

Background: Myocardial fibrosis is frequently found by cardiac MRl in HCM, par-
ticularly in cases with left ventricular (LV) dysfunction, and has been shown to
carry an ominous prognosis. Nonetheless, extension and distribution of fibrosis
have never been extensively pathologically characterized.

Purpose: To assess overall extension, apex-to-base, radial and epicar-
dial/endocardial distribution (histomorphometric analysis), and type of myocardial
fibrosis in a group of transplanted ES-HCM.

Methods: For each heart the following sections have been considered: midven-
tricular short axis ventricular section with analysis of radial and transmural distri-
bution, as well as 3 samples from basal and 3 from apical level. Histomorphome-
tric analysis was carried out with a dedicated software and graphics workstation.
Results: Twenty-four hearts were examined between 2005 and 2014. One patient
with previous alcohol ablation was excluded.

LV base-to-apex distribution (% of assessed myocardium; mean values). Basal
level: 33; medium level: 41; apical level: 43.

Midventricular short axis section: radial distribution (% of the overall fibrosis within
the section, mean values): anterior LV:11.6; anterolateral LV:16.1; inferolateral
LV:6.3; inferior LV:24.4; anterior septum:11.5; medium septum:10.0, posterior
septum:11.6; anterior RV:3.6; inferior RV:4.9.

Midventricular short axis section: epicardial-endocardial distribution (% of the
overall fibrosis within the section, mean values): trabecular 24.3; subendocardial
21.3; midwall 33.1; subepicardial 21.3. Four main patterns were identified: mid-
wall and subendocardial 21.7% (5/23), midwall and subepicardial 17.4% (4/23),
transmural 43.5% (10/23), midwall 17.4% (4/23).

Type of fibrosis: In all patients both types of fibrosis were detectable, whereas
fibrosis was mainly of replacement type in 17 patients, and mainly perimyocytic
type in 7 patients.

Conclusions: In hearts of ES-HCM undergoing heart transplantation the amount
of myocardial fibrosis is very marked. Moreover both replacement and perimy-
ocytic fibrosis extensively affects the LV myocardium with some differences be-
tween base, mid and apex. Fibrosis involves more frequently midventricular and
subepicardial layers with a relative sparing of subendocardium (never exclusively
involved). While the entire septum and the inferior and anterior portions of LV are
maximally involved, the inferolateral wall tends to be spared. These observations
have potential implications on the comprehension of the pathophysiology of HCM
and on interpretation of imaging techniques
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Proliferating myofibroblasts contribute to extracellular matrix
remodeling in a porcine model of ischemic cardiomyopathy

C.K. Nagaraju’, P. Claus?, E. Dries’, K. Vermeulen', K.R. Sipido’,

R.B. Driesen'. " Catholic University of Leuven, Department of Cardiovascular
Diseases, Leuven, Belgium; ?Catholic University of Leuven, Dept Cardiovascular
Dis., Division Imaging & Cardiovascular Dynamics, Leuven, Belgium

Background: Fibroblast (Fb) differentiation is involved in the development of fi-
brosis and contributes to collagen maturation and cross-linking. This leads to stiff-
ening of myocardial tissue and ultimately deterioration of heart function.
Purpose: In this study we sought to determine the Fb phenotypes responsible for
extracellular matrix remodeling in ischemic cardiomyopathy.

Methods: A copper-coated stent was implanted in the left anterior descending
coronary artery (LAD) of porcine hearts leading to a reduction in perfusion and
development of a myocardial infarction (MI, 10% of left ventricular mass). Biopsies
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were collected from the myocardium adjacent to the MI (not from scar tissue) and
remote to the Ml and from corresponding regions in SHAM operated animals (N=6
SHAM, N=6 MI). Sirius red staining was used to assess fibrosis and polarization
microscopy to quantify collagen subtypes in the interstitial and perivascular area.
Fb were isolated via enzymatic digestion and cultured in DMEM culture medium
with 10% fetal bovine serum for 4 days to determine Fb phenotypes and for 8 days
to evaluate proliferation capacity. F-actin was assessed using immuno-fluorescent
staining. Immunostaining and Western blotting were used to assess lysyl oxidase
(LOX) as marker for collagen cross-linking activity.

Results: Overall interstitial fibrosis was not increased in the adjacent or remote
myocardium. However, there was a 3 fold increase of cross-linked collagen type
| within the interstitial area of the adjacent myocardium; presence of cross-linked
collagen bundles was confirmed by electron microscopy. Concomitantly, arteriole
perivascular fibrosis was increased (2-fold increase of perivascular collagen type
I and Ill). Fb from MI hearts from both regions compared to SHAM were larger
(27% increase in the adjacent and 20% in the remote myocardium) and the num-
ber of Fb with f-actin stress fibers was increased 2-fold. Immunostaining showed
nuclear LOX accumulation. These myofibroblasts maintained proliferation capac-
ity after 8 days in culture.

Conclusion: Proliferating myofibroblasts underlie increased collagen cross-
linking in the MI-adjacent myocardium and may contribute to myocardial stiffening.
Fb differentiation in the remote myocardium could be triggered through increased
hemodynamic load.

Acknowledgement/Funding: The Research Foundation Flanders - FWO
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Toll-like receptor 7 is involved in adverse ventricle remodeling after
myocardial infarction

J.W. Wang', X. Wang', C.S. Lam?, F. Vernooij', L. Timmers?, D.P. De Kleijn'.
National University of Singapore, Department of Surgery, Cardiovascular
Research Institute, National University Heart Centre Singapore, Singapore,
Singapore; ?National University Health System, Singapore, Singapore;
3University Medical Center Utrecht, Experimental Cardiology, Utrecht,
Netherlands

Introduction: Toll-like receptor 7 (TLR7) detects viral nucleic acids to fight against
viral infection. TLR7 also recognizes endogenous single-strand RNA (ssRNA)
shed from dying cells that induces an inflammatory response in autoimmune dis-
eases. A role for TLR7 in Myocardial Infarction (MI) is unknown. We showed that
Toll-like receptor 4 activation deficiency results in a decreased inflammatory re-
sponse and improved heart function after Ml. We hypothesize that TLR7 detects
ssRNA released from the dying heart cells, increasing the inflammatory response
and deterioration of left ventricle function after MI.

Methods: C57BL/6J wild type (WT) and TLR7 null mice, 10—12 weeks old, were
subjected to myocardial infarction via permanent ligation of the left anterior de-
scending artery (LAD). Cardiac function was assessed by Vevo2100 echocardio-
graphy at baseline, 7 and 28 days after M. Mixed ANOVA for repeated measures
was used to compare Ejection Fraction (EF) between WT (N=15) and TLR7 null
mice (N=26) that had echocardiography at all 3 timepoints. Log rank test was
used to assess differences in survival between WT and TLR7 null mice.
Results: Despite similar infarct size, survival of TLR7 null mice after Ml was better
than WT (p=0.010). After MI, 3 out of 31 TLR7 null mice (10%) died while 12
out of 34 WT mice (35%) died of cardiac rupture. TLR7 deficiency reduced left
ventricular remodeling and preserved cardiac function (EFXSEM: 32.5+1.8 for
TLR7 KO and 21.4+3.2 for WT mice, p=0.002).

Conclusion: TLR7 is involved in cardiac remodeling after MI, independent from
infarct size. Lack of TLR7 preserves cardiac function and survival after Ml and
identifies TLR7 as a potential therapeutic target for adverse ventricle remodeling.
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PEAR1: a novel link between IgE-mediated allergy and cardiovascular
disease

C. Vandenbriele, Y. Sun?, A. Kauskot', P. Verhamme', M. Hoylaerts',

G. Wright?. "KU Leuven, Center for Molecular and Vascular Biology, Department
of Cardiovascular Sciences, Leuven, Belgium; 2 Wellcome Trust Sanger Institute,
Cell Surface Signalling Laboratory, Cambridge, United Kingdom

GWAS for platelet function and cardiovascular disease repeatedly identified poly-
morphisms linked to Platelet endothelium aggregation receptor 1 (PEAR1), a cell
surface receptor involved in stabilizing platelet aggregates. We sought to identify
the extracellular ligand(s) of PEART.

We created a protein microarray representing the secretome and receptor reper-
toire of the human platelet. 173 Recombinant proteins were expressed. Using
an avid soluble recombinant PEAR1 protein and a systematic screening assay
designed to detect extracellular interactions, we identified the high-affinity IgE-
binding subunit FceR1a, as a PEAR1 ligand. FceR1a and PEAR1 interacted with
a strong affinity (KD ~30nM). Pre-complexing FceR1a with IgE potently inhibited
the FceR1a-PEART interaction. Oligomerised FceR1a potentiated platelet aggre-
gation and led to PEAR1-phosphorylation, an effect that was inhibited by IgE
(Figure 1). This provides a mechanistic basis for the initiation of PEAR1 signaling
in aggregation. The identification of FceR1a as an activating ligand for PEAR1
and the finding that IgE can inhibit this interaction suggests a link between IgE

and platelet function. The in vivo prevention of IgE binding to FceR1a by a clini-
cal anti-IgE monoclonal antibody omalizumab, showed that omalizumab can re-
lieve IgE-mediated inhibition of the FceR1a-PEAR1 interaction and may provide
an explanation for the increased risk of cardiovascular disease associated with
omalizumab use.
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Conclusion: We developed a platelet protein microarray resource to gain new
insights into the function of platelet receptors. We identified, the FceR1a-PEAR1
interaction and its regulation by endogenous IgE, which provides a mechanism to
explain previously under-appreciated interactions between allergy and cardiovas-
cular disease.
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Aging impairs cardiac Akt activity leading to myocardial sarcopenia

H.K. Kawase', Y. Kureishi Bando', M.A. Aoyama', X.C. Cheng?,

K.N. Nishimura', T.M. Mitsui®, T.M. Murohara'. " Nagoya University Graduate
School of Medicine, Department of Cardiology, Nagoya, Japan; ?Nagoya
University Graduate School of Medicine, Department of Geriatrics, Nagoya,
Japan; °National Center for Geriatrics and Gerontology, Cardiology, Obu, Japan

Background: Aging causes skeletal muscle atrophy (i.e. sarcopenia). In heart,
aging is also known to cause cardiac dysfunction such as diastolic dysfunction;
however, the impact of aging on myocardial cell growth remains uncertain.
Purpose: Because of the pivotal role of protein kinase Akt in cellular aging and
growth of cardiomyocytes, the purpose of this study was to elucudate whether
#1 aging may impairs cardiac Akt activation leading to myocardial remodeling
(including atrophy) in aged heart and #2 regular exercise may restore the aging-
induced cardiac remodeling via activation of Akt signaling.

Methods: Cohort-1: Male aged (40 week-old) C57BL6 mice, age-matched Akt
knockout mice (C57BL6-background, heterozygotes; AktKO), and young coun-
terparts (14 w/o) were evaluated changes in each cardiac function by echocar-
diography, remodeling by pathology, and molecular signaling by biochemical pro-
cedure. Mice were randomly allocated to the regular exercise (EX, 60-min running
by treadmill/day for 6 months).

Cohort-2: Male genetically senescence-accelerated [(SAM; senescence-
accelerated prone (P10)) and senescence-resistant counterpart (R1) were allo-
cated to EX [45-min running by treadmill/every 2 day for 6 months and EX-free
control.

Results: We first observed the impact of aging on cardiac Akt. In naturally aging
mice, the cardiac Akt activity was reduced compared to those young counterpart,
which was restored by EX. Aged C57BL6 exhibited systolic and diastolic dys-
function and reduced heart weight, all which were restored by EX. Independently
of EX, the aged AktKO exhibited reduced HW snd systolic dysfunction. Interest-
ingly, ERK activity was modestly increased by aging, however, it was unaffected
by EX. In R1, EX promoted LV hypertrophy and enhanced cardiac Akt-mTOR-
S6K activity. Of note, the baseline Akt activity was elevated in P10 heart, which
was unaffected by EX. Because insulin-mediated autophagic regulation plays a
pivotal role in skeletal muscle hypertrophy, we hypothesized the EX-induced in-
crease in cardiac Akt/mTOR axis may modulate cardiac autophagy that restores
aging-induced cardiac remodeling. Circulating insulin level remained unchanged
by EX, however, the EX ameliorated cardiac insulin resistance (assessed by
Ser307 phosphorylation of IRS-1) and subsequent autophagy (LC3 turnover and
p62 level) observed in the aged mice.

Conclusion(s): Aging causes cardiac sarcopenia and systolic dysfunction via
affecting cardiac Akt activity and subsequent insulin resistance. Exercise restored
the cardiac insulin resistance induced by aging through the Akt/mTOR-dependent
autophagy.
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Genetic cardiomyopathy overlaps can modify phenotypic features in
dilated cardiomyopathy patients - a comprehensive next-generation
sequencing (NGS) study

E. Kayvanpour', J. Haas', F. Sedaghat-Hamedani', A. Waldenstrom?,
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Introduction: Patients with dilated cardiomyopathy (DCM) show heterogeneous
phenotypic features and outcomes, some of which are typical for other major CM
types. We hypothesize that this may be a result of overlapping mutations.
Purpose: In this study we aimed to investigate CM types on a genomic level and
to evaluate if phenotypic features of DCM patients are associated with mutations
known to cause CMs other than DCM.

Methods: We performed a meta-analysis of the INHERITANCE sequencing
project of a cohort of 639 patients with DCM. Individuals were classified accord-
ing to their known and annotated disease mutations from Human Gene Mutation
Database (HGMD). As a control cohort we used a number of 448 individuals from
the 1000 genomes project. Benign variants, those reported in Exome Sequenc-
ing Project (ESP) database and those with a frequency of >1% in the control
cohort, were removed. Patients were categorized into subgroups with variants
associated with CM types other than DCM and their phenotypic variables were
compared with each other.

Results: After applying our filtering protocol, 139 unique variants were found in
the DCM cohort that matched one of the HGMD CM entity mutations. Eighty-three
(13%) DCM patients of the cohort presented variants which are already reported
to cause DCM. Variants annotated to Brugada syndrome (BrS), hypertrophic car-
diomyopathy (HCM) or long QT syndrome (LQTS) were present in 2.3-10% of
DCM patients of the cohort, whereas 68 (10.6%) DCM patients of the cohort
presented variants annotated to ARVC. Comparing the phenotypes in these sub-
groups showed noticeable findings: DCM patients with BrS-associated variants
showed a significantly higher rate of heart transplantation. DCM patients who car-
ried HCM-associated variants showed milder clinical manifestations and disease
progression (lower NYHA functional class, higher left ventricular ejection frac-
tion and lower cardiac transplantation rate). DCM patients with LQTS-associated
variants presented more often with advanced NYHA functional classes, whereas
patients with ARVC-associated variants did not show any significant phenotypic
deviations in comparison to patients without these variants.

Conclusions: We showed in this large-scale genotype-phenotype association
study that coexistence of variants which are normally known to cause CMs other
than DCM could influence phenotypic features and the clinical course of DCM
patients. Performing NGS in these patients helps to identify all relevant variants
and enables physicians to better risk stratify DCM patients.

AORTIC VALVE DISEASE
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Valvular heart disease and pulmonary hypertension in fawn-hooded
rats: the role of 5HT2B receptors

S. Abid', C.M. Tissot!, F. Wan', A. Houssaini', G. Czibik!, D. Sawaki’,
E. Marcos', M. Hamon?, G. Derumeaux', S. Adnot'. "Mondor Biomedical
Research Institute, Département de Physiologie, Creteil, France; °Hospital
Pitie-Salpetriere, U894 INSERM-CPN/UPMC, Paris, France

Background: Patients with elevated serotonin levels are prone to develop valvu-
lar heart disease and also pulmonary hypertension (PH) via induction of pul-
monary vasoconstriction and proliferation of pulmonary artery smooth muscle
cells. In order to explore the role of 5HT2B receptors, we treated Fawn Hooded
rats by terguride, a 5-HT2B inhibitor.

Methods: Fawn Hooded rats (FH of age 1, 3, 6 and 9 months, n=6 rats/group)
which genetically exhibit a platelet storage pool disease, hence are unable to
store serotonin in platelets were compared with Brown Norway rats (BN of age
1, 3, 6 and 9 months, n=6 rats/group). Pulmonary artery systolic pressure (PAPs)
was assessed by in vivo hemodynamic measurements (Millar catheter) and echo-
cardiography. Cardiac fibrosis was evaluated by Masson’s trichrome staining and
aortic valve calcification by Von Kossa staining. Serotonin receptor expression
was measured by gRT-PCR. Proliferation and serotonin receptor expression in
response to various stimulations were evaluated in cultured cardiac fibroblasts.
Results: FH rats presented with elevated PAPs starting at 3 months of age com-
pared to age-matched BN rats (level of PAPs in 2 groups, p<0.05). Once de-
veloped, PAPs remain elevated. PAPs was reduced by treatment with the 5-HT2B
inhibitor terguride (values), as evidenced by decreased right ventricle-body weight
ratio (@ marker of right ventricular hypertrophy), and increased pulmonary accel-
eration time.

Aortic and mitral valvular abnormalities progressively developed in FH but not BN
rats as demonstrated by increased transaortic gradient (values) and inappropri-
ate presence of chondrocytes and fibrosis in the valves. Von Kossa staining also
revealed calcification in aortic valves of Fawn Hooded rats, which was completely
rescued by terguride treatment.

Progressive fibrosis did not limit to the valves, but pervaded left ventricular (LV)
myocardial interstitium. These findings were associated with a progressive LV
remodeling, at echocardiography.

In response to serotonin and fetal calf serum Brown Norway-derived cardiac fi-
broblasts showed increased proliferation and upregulation of 5-HT2B receptor
(RT-PCR), which was reversible with terguride.

Conclusions: Fawn Hooded rats developed both PH and valvular heart disease.

Both PH and cardiac valvulopathy were attenuated by treatment with the 5-HT2B
antagonist terguride.

P5474 | BEDSIDE
Scaling systolic volume to body surface area and its influence in the
diagnosis of low-flow/low-gradient aortic stenosis

I Iglesias Garriz, J. Vara Manso, C. Garrote Coloma, J. Lastra Galan, F. Corral
Fernandez, M. Pinedo Gago, M.A. Rodriguez Garcia, F. Fernandez Vazquez.
Hospital de Leon, Leon, Spain

The definition of low-flow/low-gradient aortic stenosis (LFLGAS) is based on the
scaling of systolic volume (SV) to body surface area (BSA). Assuming an iso-
metric relationship, the allometric coefficient (AC) should be 3/2 instead of 1 as
generally applied. The aim of this study was to evaluate the correlations between
measurements of body size and SV in order to calculate the precise AC (b) for a
correct scaling.
Methods: Sixty-four individuals without evidence of heart disease were included.
Mean age was 45+13 years, 35.9% males. The ranges of weight and height were
48-124 kg and 147-190 cm. SV was measured as the difference between end-
diastolic and end-systolic left ventricular volumes. The b-value was calculated
after a logarithmic transformation of the formula used to scale biological variables:
Y=X/Z°, where X is the variable to be scaled, Z is the body size and b the AC.
Results: SV was linearly correlated with all the variables that measure body size
except body mass index: height r=0.63; p<0.0001, weight r=0,52; p<0.0001, BSA
r=0.60; p<0.0001 and body mass index r=0.19; p=0.161. After the logarithmic
transformation we found an allometric coefficient b=1.3 for appropriate scaling to
BSA (r=0.59; p<0.0001). The normal values obtained after scaling SV to BSA
were 16.7 to 40.7 mL/m?. However, scaling to the 1.3 exponent provided values
ranging from 14.0 to 34.0 mL/(m?)'3. When the difference between scaled SV
were plotted against different values of BSA (Figure 1), we noted that an AC of 1
overestimates SV at low BSA and underestimates SV at high BSA values.
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Figure 1

Conclusions: Scaling SV to BSA with an allometric coefficient of 1 incorrectly
classifies patients low SV when BSA is either low or high. This finding has impor-
tant clinical implications when the diagnosis of LFLGAS is considered.
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Transcatheter aortic valve implant vs surgical aortic valve replacement
in low- to intermediate risk patients: a Meta-analysis

K.Y.-K. Wong', T. Malik', V. Allgar2. " University of Hull, Hull York Medical
School, Hull, United Kingdom; ?University of York, Hull York Medical School,
York, United Kingdom

Objectives: To test the hypothesis that Transcatheter aortic valve implant (TAVI),
when compared with surgical aortic valve replacement (SAVR), have favourable
clinical outcomes in patients with low or intermediate risk.

Methods and results: A PubMed, EMBASE and Medline search yielded 6 stud-
ies, of which 2 were abstracts. Over 2100 patients were randomised to TAVI vs
SAVR. 30-day mortality was not different (Risk ratio was 1.4 (95% CI 0.88, 2.3).
There was also no statistically significant difference in 1-year mortality, stroke,
life-threatening bleeds, and major vascular complications. However, TAV| was as-
sociated with significantly shorter hospital stay.

Table 1. A summary of the clinical outcomes in low to intermediate risk patients — TAVI vs. SAVR

Outcomes Risk ratio 95% Cl

30-day mortality (primary outcome) 1.4 0.88,2.28
1-year mortality 1.0 0.79,1.27
Major stroke 2.0 0.56, 7.42
Life-threatening bleeds 1.8 1.00, 3.09
Major vascular complications 8.6 0.57, 130

Conclusion: In low to intermediate risk patients, 30-day or 1-year mortality, risk
of stroke, major vascular complications and life-threatening bleeds were not sig-
nificantly different between patients treated by TAVI when compared with SAVR.
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However, TAVI was associated with significantly shorter hospital stay which may
be an important consideration in patient-centred decision making.
Acknowledgement/Funding: None
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High implantation is a new parameter that affects the outcome of
patients that undergo transcatheter aortic valve implantation with
self-expandable bioprosthesis
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Background: Transcatheter aortic valve implantation (TAVI) is an emerging treat-
ment option for inoperable or high risk patients. Very low as well as supra annulus
valve implantation is associated with poor valve performance. Currently an im-
plantation depth around 4 mm is recommended for the self-expandable Medtronic
Core Valve. However despite satisfactory valve functions, the final valve depth
may be significantly different from the goal of 4 mm. Whether a higher implanta-
tion versus a lower implantation has any impact on outcome of the procedure, has
not been evaluated. The purpose of this study is to assess whether in a satisfac-
tory positioned valve the final position affects the short- and long-term outcome
of the procedure.

Methods: Consecutive patients (815 years, 91 males) who underwent TAVI
were evaluated. Echocardiographic parameters were recorded before the proce-
dure, at discharge of the patient and during one month- and one year- follow-up.
One month- as well as one year- mortality was recorded according to VARC crite-
ria. ID was defined as the distance both from the native non coronary cusp (NCC)
and the left coronary cusp (LCC) to the deepest edge of the deployed biopros-
thesis in the left ventricle, using an offline program. The patients were separated
into two groups according to the ID. Group | included all patients with implanta-
tion depth from 4 to 12 mm and Group Il included those with implantation depth
under 4mm (distance from either LCC or NCC <0 mm) but without significant
regurgitation requiring repositioning techniques.

Results: One hundred sixty four patients were evaluated. When Group | (81+4.5
years, 75 males (56%)) was compared with Group Il (81+6.5 years,16 males
(53%)), peak gradient at discharge (17+7.5 vs. 14+7 mmHg, p=0.01) proved to be
significantly higher in Group I. This remained significant after adjusting for the AR
index, the post procedural systolic blood pressure and LVEFat discharge using
the linear regression model (p=0.03, B=—0.18). Mean gradient at discharge (9+4
vs. 8+4, p=0.04) also differed significantly among two groups. In-hospital and one
month mortality did not differ among two groups. However, one year, all-cause
mortality was significantly different among two groups (13.4% vs. 0%, p=0.04).
Conclusions: In conclusion, implantation depth under 4mm seems to have a pos-
itive effect on both short- and long-term outcome of the procedure. Furthermore,
it proved to be an independent predictor of peak gradient.
Acknowledgement/Funding: State Scholarships Foundation
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External validation and decision curve analysis of EuroSCORE 2, STS
and German AV score in the selection of high-risk patients with aortic
stenosis to TAVI

M.R.N. Pontes’, A. Rosler’, J. Fraportti', G. Constantin', P. Nectoux,

E.A. Lucio?, V. Lima®, M.C. Sales*, J.D. Frota Filho*, FA. Lucchese*. ' Hospital
S&o Francisco, Research Center of Cardiovascular Surgery, Porto Alegre, Brazil;
2Hospital Sdo Francisco, Clinical Cardiology, Porto Alegre, Brazil; °Hospital
Sao Francisco, Interventional Cardiology, Porto Alegre, Brazil; *Hospital Sdo
Francisco, Cardiovascular Surgery, Porto Alegre, Brazil

Introduction: Risk prediction in aortic stenosis (AS) interventions is increasingly
important, potentially improving selection of pts for aortic replacement (AVR) or
TAVI.

Purpose: To evaluate the predictive value of EuroSCORE 2 (ES2), STS, and
German AV (GAV) scores in hospital mortality for patients with AS undergoing
AVR and define which score has the greatest accuracy to predict death in high-
risk pts.

Methods: Prospective cohort, all patients with severe AS consecutively operated
on Jan2010-Dec2014. Predictive ability of scores was evaluated for O/E mortality
ratio, calibration (calibration plot, Hosmer-Lemeshow - HL), discrimination (ROC
Curve) and NRI. Decision curve analysis evaluated clinical impact (Net Benefit)
of the scores.

Results: 403 pts, 66+13 years, 62.5% male. Procedures: AVR 61%, AVR+CABG

39%; ES2 2.55+2.46, STS 2.75+2.27, GAV 2.39+1.51. In hospital mortality was
5.2%. All scores were independent predictors of death and MACCE and are highly
correlated with each other (r>0.8), but they have a trend to underestimation (O/E
>1.5 for all). ES 2 and STS were well calibrated (HL: p=0,71/p=0,32), and GAV
were miscalibrated (p=0,03). Discrimination was better for ES2 (AUC ROC 0.77)
and STS (AUC ROC 0.75) than GAV (AUC ROC 0.73). Comparing the 3 scores,
NRI of ES2 was better than STS and GAV (ES2 x STS, NRI=+4,8%; ES2 x GAV,
NRI=+4,8%, p<0,05 for both). Decision curve analysis (Fig) showed that ES2
correctly predicted 1 extra death in 163 pts (10% threshold), without missing any
death. It does that better than STS and GAV (1 extra death in 278 pts - 10%
threshold).

Decision curve an

Conclusion: ES2 and STS are accurate and well calibrated. ES2 showed the
largest NRI and Net Benefit. ES2 should be the risk model of choice for selection
of AS pts for TAVI.
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Aortic prosthesis-patient mismatch halters regression of secondary
mitral regurgitation after isolated aortic valve replacement: 6-year
follow-up analysis

E. Angeloni, G. Melina, P. Pibarot, S. Refice, F. Capuano, A. Roscitano,
C. Comito, R. Sinatra. Sapienza University of Rome, Sant’Andrea Hospital,
Rome, ltaly

Background: Secondary mitral regurgitation (SMR) is generally reduced after
isolated aortic valve replacement (AVR). Prosthesis-patient mismatch (PPM) may
hinder normalization of left ventricular geometry and pressure overload following
AVR.

Purpose: We aimed to investigate the relationship between PPM and regression
of SMR following AVR for aortic valve stenosis (AS).

Methods: A total of 578 patients with AS who underwent isolated AVR at two
institutions and presenting moderate SMR (mitral regurgitant volume (MRV) 30—
45ml/beat) not considered for surgical correction were included in this study.
Clinical and echocardiographic follow-up were completed at a median follow-
up time of 72 months. PPM was defined as an indexed effective orifice area
(EOAI)<0.85cm?/m?.

Results: Aortic PPM and was found in 219/578 patients (37.9%). There were no
significant differences in baseline and operative characteristics between patients
with or without PPM. Patients with PPM had less regression of SMR following AVR
compared to those with no PPM (change in MRV: =125 vs. -19+4 mL, respec-
tively; p<0.0001). Variables significantly associated with postoperative change
in MRV on univariable analysis were entered in a multivariable linear regression
model which showed EOAI (p<0.0001) and LA diameter (p=0.006) to be inde-
pendently associated with MRV improvement. Patients with PPM also had less
postoperative improvement in 6-minute walking test distance (8274 vs. 43+39m,
p<0.0001).

Conclusions: PPM is associated with lesser regression of SMR following AVR.
This unfavourable effect was associated with worse functional capacity. These
findings emphasize the importance of operative strategies aiming to prevent PPM
in patients with AS and concomitant SMR.
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Study of mitral valve prolapse and chronic anxiety in patients with
breast cancer

A.S. Ammar, |.A. Elsherbiny, T.A. Nagib, A.G. Eraky, A.S. Gamal, M.A.S. Ammar.
Zagazig University, Cardiology, Zagazig, Egypt

Background: Mitral valve prolapse (MVP)is more prevalent in females and is
associated with chronic anxiety.We aimed to assess its prevalence in females
with breast cancer before initiation of cancer specific therapy and to examine if
anxiety as a part of MVP syndrome is a link between both conditions.

Methods: We included 110 females (GpA) with recently diagnosed breast cancer,
and 70 healthy females as control (GpB). Group A was subdivided into sub A1
which included 25 patients with both breast cancer and MVP and subA2 which
included 85 patients with breast cancer but no MVPMVP was considered non
classic if there is only leaflet sagging >2mm & classic if there is also an increase
in leaflet thickness >5mm. All patients underwent echocardiography & Hamilton
anxiety scale (HAS) interrogation to detect anxiety and its degree.

Results: The prevalence of non classic & classic MVP in GpA & GpB was 27.7%,
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11.4%, 9.1 & 4.3% respectively. The means of HAS, thickness and sagging of
mitral valve (MV) leaflets were significantly (p-value <0.05), higher in GpA than
GpB and in subgroup A1 than A2 (Fig. 1). There was a statistically highly sig-
nificant (p<0.000) correlation between mean HAS and both MV leaflet thickness
(r=0.60) and sagging, as recorded in the parasternal (r=0.384) and apical long
axis (r=0.387) views. Using ROC curve analysis (Fig. 2), the cutoff value of MV
leaflet thickness in to predict severe anxiety in GpA is 3.9350 mm.

[ Group A Group B .';nb.mnp a1 .cuhgfanp A2
n™

oy D T T T
| l.--—-ln { F i
wl

| e
M i L
a1 i [ Arcaunder the
I n oW o II S -

MEIN MAS MVFS MV ThICKness MV LAEEINE SAgRIng N Llassis MV oommand
(rig-1) (] At e PLAX view Figure (2)ROC curve for mird valve
HASTHamilten snaiaty sesbe, NVPTmitrsl valve prolspes, S-CEPLAXES. RIS 1) powdhid srvers arminty.
ehanber anc parasternal long axis views

Conclusion: MVP, especially when mitral leaflet thickness >3.9 mm, correlates
significantly with severe anxiety. The prevalence of both conditions is significantly
increased in patients with breast cancer. Larger studies are recommended to
further elucidate this relationship.
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Prediciton of systemic vascular resistance non-invasively in patients
with moderate-severe mitral regurgitation with a formula taking
inspiration from pulmonary hypertension guideline

C.E. Caglayan, M. Gok, A.l. Celik, A. Cureoglu, O.S. Deveci, A. Deniz,
M. Tangalay, R.E. Akilli, M. Kanadasi, A. Usal. Cukurova University, School of
Medicine, Adana, Turkey

Purpose: Mitral regurgitation (MR) is a frequent valvular disorder primarily and
secondarily accompanying various heart diseases. Significant MR initially de-
creases afterload. Increase in systemic vascular resistance (SVR) accelerates
progression of MR severity and myocardial dysfunction. Determining SVR is help-
ful in management of significant MR, as well as various cardiac disorders.
Pulmonary vascular resistance can be predicted non-invasively via a formula
based on ratio of tricuspid valvular regurgitant flow maximal velocity (Vmax) to
velocity time integral (VTI) obtained at right ventricular outflow tract. In this study,
we aim to investigate whether this rationale would fit to the left side of the heart
for determining SVR.

Methods: Patients undergoing cardiac catheterization for various reasons except
for congenital heart diseases, who had moderate-severe MR were included in our
study. Fick’s method was used for SVR calculation. Echocardiography was per-
formed to patients just after cardiac catheterization. Mitral regurgitation Vmax and
left ventricular outflow tract (LVOT) VTl were measured. Pearson correlation test
was performed to determine the relationship between SVR and MR Vmax/LVOT
VTl ratio.

Results: A total of 21 patients (12 female; 56.7+14.3 years) were included in
our study. There was a very strong correlation between SVR values and MR
Vmax/LVOT VTI ratios (r=0.833; p<0.001) (Figure 1). We generated a regres-
sion equation to predict SVR non-invasively as follows: SVR = 0.625 * [MR Vmax
(cm/sec)/LVOT VTI] + 1.252. Our model calculated SVR values with a mean vari-
ability of 9%.
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Conclusion: Systemic vascular resistance may be predicted via a formula based
on MR Vmax/LVOT VTI ratio, in an easy and reliable way. However, our sample
size is limited to make definite concerns.
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Papillary muscle free strain in patients with degenerative and
functional mitral regurgitation

A. Kilicgedik', G. Kahveci', C.Y. Karabay?, S. Demir', S.C. Efe', A.S. Gurbuz",
E. Acar’, M.E. Durakoglugil', M.F. Yilmaz', C. Kirma'. 'Kartal Kosuyolu Heart
and Research Hospital, cardiology, Istanbul, Turkey; ?Sureyyapasa Chest &
Chest Surgery Hospital, CARDIOLOGY, Istanbul, Turkey

Obijective: Papillary muscle dyssynchrony is an important mechanism leading
to mitral regurgitation (MR) in patients with ischemic and nonischemic cardiomy-
opathies. There is not much knowledge about papillary muscle function in patients
with degenerative and functional severe mitral regurgitation. The aim of this study
is to find a potential relationship between the papillary muscle strain and severe
mitral regurgitation in patients with degenerative and functional severe mitral re-
gurgitation.

Design: 38 degenerative severe mitral regurgitation patients with normal left ven-
tricular ejection fraction (group I) and 23 functional severe mitral regurgitation
patients (group Il) and 12 control patients with normal mitral and left ventricu-
lar function (group Ill) were studied. The clinical and echocardiographic findings
were recorded. Papillary muscle function was evaluated by free strain in dias-
tole for anterolateral papillary muscle on apical four chamber images (PAFSTR4)
and for posterolateral papillary muscle on apical three chamber images (PAF-
STR3)and left ventricular global strain (GLSTR) were evaluated by applying 2D
speckle-tracking imaging.

Results: There is no significant differences among three groups in terms of basic
characteristics (age, sex p>0,05). Among groups; PAFSTR4 (group I: -32+16.5,
group Il: —18,9+7,8, group Ill: -32.0£19; p: 0.001, in post hoc analysis group
I vs Il p: 0.01, group | vs Ill p: 0.99, group Il vs Il p: 0,02); PAFSTR3 (group
|: —33.4+13.4, group II: -21.0£10.6, group Ill: —=34.0+9.9; p<0.001, in post hoc
analysis group | vs Il p<0,001, group | vs Ill p: 0.95, group Il vs Il p: 0.005),
GLSTR (group I: -16,8+5.4, group II: —9.5+3.7, group Ill: =19.9+1.9; p<0.001,
in post hoc analysis group | vs Il p<0.001, group | vs lll p: 0.10, group Il vs
Il p<0.001). In addition a modarate negative correlation was detected between
PAFSTR3 and mitral regurgitation PISA r:- 0.37 and MY EROA r: —0.40.
Conclusion: In functional severe mitral regurgitation papillary muscle strain is
decreased and this decrease is modarately correlated with the degree of mitral
regurgitation.
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The impact of arterial load on left ventricular performance in severe
mitral stenosis

A.l. Nagy', A.l. Venkateshvaran?, S. Sola?, S.C. Govind?, L. Lund®, R. Winter*,
B. Merkely®, A.l. Manouras*. ' Semmelweis University Heart Center, Cardiology,
Budapest, Hungary; 2Sri Sathya Sai Institute of Higher Medical Sciences,
Bangalore, India; Karolinska Institute, Department of Medicine, Solna,
Stockholm, Sweden; #Karolinska Institute, Huddinge University Hospital,
Department of Cardiology, Stockholm, Sweden; °Semmelweis University, Heart
Center, Budapest, Hungary

Background: Left ventricular (LV) function in rheumatic mitral stenosis (MS) re-
mains an issue of controversy, due to load-dependency of previously employed
assessment methods.

Purpose: The aim of this prospective study was to investigate LV performance
in MS employing relatively load-independent indices robust to the altered loading
state.

Methods: We studied 106 subjects (3218 years, 72% female) with severe MS
(0.8+0.2 cm?) and 40 age-matched controls. MS subjects underwent simulta-
neous bi-ventricular catheterization and transthor