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14644 Impact of Time to Return 
of Spontaneous Circulation on 
Neuro-protective Effect of Tar-
get Temperature Management 
at 33 and 36 Degrees in Coma-
tose Survivors of Out of Hospi-
tal Cardiac Arrest 
Jesper Kjaergaard, Matilde Winther-Jensen, 
Copenhagen Univ Hosp Rigshospitalet, Copen-
hagen, Denmark; Niklas Nielsen, Helsingborg 
Hosp, Helsingborg, Sweden; Anders Åneman, 
Liverpool Hosp, Sydney, Australia; Wise P 
Matt, Univ Hosp of Wales, Cardiff, United 
Kingdom; Jørn Wetterslev, Michael Wanscher, 
Copenhagen Univ Hosp Rigshospitalet, Copen-
hagen, Denmark; Stammet Pascal, Ctr Hospier 
de Luxembourg, Luxembourg, Luxembourg; 
Thomas Pellis, Santa Maria degli Ángeli, 
Pordenone, Italy; Michael Kuiper, Leeuwarden 
Hosp, Leeuwarden, Netherlands; Jan Hov-
denes, Rikshospitalet, Oslo Univ Hosp, Oslo, 
Norway; Janneke Horn, Academic Medical 
Ctr, Amsterdam, Netherlands; Yvan Gasche, 
Geneva Univ Hosp, Geneva, Switzerland; Hans 
Friberg, David Erlinge, Tobias Cronberg, 
Skåne Univ Hosp, Lund, Sweden; Christian 
Hassager, Copenhagen Univ Hosp Rigshospi-
talet, Copenhagen, Denmark 
Introduction Prolonged time to Return of Sponta-
neous Circulation (ttROSC) after Out of Hospital 
Cardiac Arrest (OHCA) has consistently been 
associated with adverse outcome by a plausi-
ble direct relation to severity of anoxic injury. 
Hypothesis: Target temperature management 
(TTM) is assumed effective against anoxic brain 
injury and we hypothesized that TTM at 33 
degrees would be more beneficial with prolonged 
time to ROSC compared to 36 degrees. 
Methods In a post hoc analysis of the TTM trial, 
which showed no overall benefit of targeting 33 
°C over 36 in 939 patients (NEJM 2013), we 
investigated the relation of time to ROSC and 
mortality and neurological outcome as assessed 
by the Cerebral Performance Category (CPC) and 
Modified Ranking Scale (mRS) after 180 days. 
Results: Prolonged ttROSC was significantly 
and independently associated with increased 
mortality, p<0.001 (figure), with Hazard Ratio 
(HR) of 1.02 (95% CI 1.01-1.02, p<0.001) per 
minute increase and level of TTM did not modify 
this association, pinteraction=0.85. In survivors 
prolonged ttROSC was associated with increased 
odds of surviving with an unfavorable neurologi-
cal outcome for CPC (p=0.008 for CPC 3-4) and 
a similar trend, albeit not statistically significant 

was observed for mRS (p=0.17, mRS 4-5). Odds 
for unfavorable neurological outcome (CPC>2, 
mRS>3) was not modified by levels of TTM 
overall. 

Conclusion Time to ROSC remains a significant 
prognostic factor in comatose patients resuscita-
ted from OHCA with regards to risk of death and 
risk of adverse neurological outcome in survivors. 
TTM at 33 degrees offers no advantage over 
targeting 36 degrees with regards to mortality or 
neurological outcome in patients with prolonged 
time to ROSC

20414 Cardiac Resynchroniza-
tion Therapy Reduces Septal 
Contribution to Right Ventricu-
lar Work 
Petter Storsten, Espen W Remme, Espen Boe, 
Morten Eriksen, Erik Kongsgaard, Otto A 
Smiseth, Helge Skulstad, Oslo Univ Hosp, 
Rikshospitalet, Oslo, Norway 
Introduction: During left bundle branch block 
(LBBB) there is abnormal motion of the interven-
tricular septum (IVS) with early systolic beaking 
into the left ventricle (LV), followed by rebound 
stretch into the right ventricle (RV). 
Hypothesis: We hypothesize that septal rebound 
stretch contributes to RV function, and therefore 
cardiac resynchronization therapy (CRT) which 
removes rebound stretch, may have a negative 
effect on RV systolic performance. 
Methods: In 6 anesthetized dogs, LBBB was 
induced by radio frequency ablation. CRT was 
applied with electrodes on the IVS and the LV 
lateral wall. RV pressure (RVP) was measured 
by a micromanometer, and septum-to-RV free 
wall diameter and RV free wall long axis segment 
length by sonomicrometry. RV short-axis work 
was calculated as the area of RVP-diameter loop 
and long-axis work as area of the RVP-segment 
length loop. Results: Induction of LBBB increa-
sed RV short axis work from 36 ± 20 to 62 ± 
18 mmHg*mm (± SD, p<0.05), but decreased 
RV long-axis work from 40 ± 13 to 30 ± 14 
mmHg*mm (p<0.05). With CRT these changes 
were reversed; RV short-axis work decreased to 
35 ± 21 (p<0.05) and long-axis work increased to 
41 ± 15 mmHg*mm (p<0.05). This was associa-
ted with an increase in RV dP/dt max (p<0.05). 
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Conclusions: Application of CRT during LBBB 
caused a marked reduction in RV short-axis 
work, indicating reduced septal contribution to 
RV work. This was compensated by an increase 
in RV free wall long-axis work, and RV dP/dt max 
increased. Thus, a non-failing RV has the ability 
to compensate and even increase its function 
during CRT, but emphases the importance of RV 
function to achieve response of CRT treatment.

13617 Cardiac Resynchroniza-
tion Therapy Increases Wor-
kload of the Right Ventricular 
Free Wall
Petter Storsten, Espen W Remme, Espen Boe, 
Morten Eriksen, Erik Kongsgaard, Otto A 
Smiseth, Helge Skulstad, Oslo Univ Hosp, 
Rikshospitalet, Oslo, Norway 
Introduction: Right ventricular (RV) dysfunction 
is a predictor of reduced response to cardiac 
resynchronization therapy (CRT) in heart failure 
with left bundle branch block (LBBB). There is, 
however, limited insight into potential direct 
interactions between CRT and RV function. 
Hypothesis: To investigate the effect of CRT on 
RV free wall function. 
Methods: In 7 anesthetized dogs, LBBB was 
induced by radio frequency ablation. CRT was 
applied with septal and left ventricular lateral 
wall electrodes. RV pressure was measured by 
micromanometer and longitudinal strain in the 
RV free wall by sonomicrometry. Regional RV 
free wall work was calculated as the area of the 
RV pressure-strain loop. 
Results: Induction of LBBB reduced RV free wall 
work from 39 ± 13 to 28 ± 14 mmHg*mm (± SD, 
p<0.05) and there was pronounced preejection 
shortening of total shortening (43 ± 11%). CRT 
restored RV free wall work to 39 ± 15 mmHg*mm 
(p<0.05) which was attributed to a reduction 
in preejection shortening to 17 ± 11% of total 
shortening (p<0.05, vs. LBBB). As illustrated in 
the figure, the increase in work was explained 
by an upward shift of the early systolic portion 
(preejection) of the RV pressure-strain loop 
(p<0.05). CRT increased RV dP/dtmax from 395 
± 69 to 467 ± 74 mmHg/s (p<0.05). 

Conclusions: Induction of LBBB reduced RV free 
wall work and there was observed a substan-
tial preejection shortening. CRT restored RV 
contraction pattern and work, consistent with 
a beneficial effect on RV function. However, 
in hearts with reduced RV function the CRT-
induced increase in workload may not be well 
tolerated. Further studies are needed to explore if 
this interaction explains why RV dysfunction is a 
predictor of poor response to CRT.

17131 Diastolic Dysfunction in 
Asymptomatic Patients With 
Moderate to Severe Aortic 
Regurgitation is Strongly Rela-
ted to Increased Longitudinal 
Fiber Stress and Subsequent 
Non-uniform Myocardial 
Relaxation 
Stig Urheim, Oslo Univ Hosp, Rikshospitalet, 
Oslo, Norway; Kaspar Broch, Gabor Kunszt, 
Richard Massey, Svend Aakhus, Lars Gull-
estad, Oslo Univ Hosp, Rikshospitalet, 0327 
Oslo, Norway 
Introduction: Diastolic dysfunction in aortic 
regurgitation (AR) is present at an early stage of 
the disease. Yet, the mechanisms are not clearly 
understood. 
Hypothesis: We hypothesized that diastolic 
dysfunction in AR patients is caused by increased 
longitudinal (meridional) fiber stress and subse-
quent impaired relaxation of the corresponding 
subendocardial (longitudinal) fibers. 
Methods: Thirty asymptomatic patients with 
moderate to severe aortic regurgitation (AR) and 
17 age matched healthy controls (C) where ana-
lyzed (32 ± 7 and 35 ± 4 (SD) years, respectively, 
p=NS) with 3D speckle tracking echocardio-
graphy. We measured early diastolic longitudi-
nal- (LSRe) and circumferential (CSRe) strain 
rate (1/s) as the time derivative of strain (%) and 
the peak difference (LSRe ─ CSRe) during isovo-
lumic relaxation (IVR). Early diastolic flow rate 
(sec-1) was estimated as the time derivative of 
the LV volume curve normalized to end-diastolic 
volume (EDV). Finally, we calculated end-systolic 
meridional fiber stress (mmHg).

20414
13617



hjerteforum   N° 1 / 2015/ vol 28137

Results: LV ejection fraction in C and AR was 61 ± 
2 and 62 ± 3 %, respectively (p=NS). AR patients 
had signs of impaired LV filling with lower early 
diastolic flow rate (Table 1). During IVR, the 
strain rate curves consistently departed (Figure 1, 
arrow), indicating a non-homogenous relaxa-
tion. A negative correlation was shown between 
meridional fiber stress and the IVR strain rate 
gradient (y= -0.0123x + 1.0921, r=0.61, p<0.001). 

Conclusions: We have demonstrated a non-
homogenous relaxation of subendocardial- rela-
tive to circumferential fibers in AR patients that 
strongly correlated with longitudinal fiber stress, 
suggesting a causal relationship. 

19035 Exercise Intolerance in 
Heart Failure Patients With 
Preserved Ejection Fraction 
(HFpEF) - Not Only a Diastolic 
Problem
Gabor Kunszt, Svend Aakhus, Stig Urheim, 
Oslo Univ Hosp, Rikshospitalet, 0327 Oslo, 
Norway 
Introduction: Potential mechanisms of exercise 
intolerance in HFpEF patients were investigated. 
Hypothesis: We hypothesized that HFpEF 
patients have reduced capacity to increase left 
ventricular (LV) cardiac output (CO) during 
exercise due to subendocardial (longitudinal) 
dysfunction. Patients were compared to healthy 
controls (C) by threedimensional speckle track-
ing echocardiography. 
Methods: Thirteen patients and 5 age matched 
controls (age: 74 ± 5 (SD) and 69 ± 6 years, 
respectively, p=NS) were compared. All were 
examined with 2D and 3D echo at baseline 
and immediately after ergometric testing until 
exhaustion. Left ventricular diastolic function was 
assessed by transmitral flow velocities (E and A) 
and average of tissue velocities from basal septal 
and lateral walls by Doppler (e’). LV systolic mea-
sures including EF, cardiac output, peak systolic 
flow rate (time derivative of 3D volume trace 

normalized to end-diastolic volume) and peak 
systolic longitudinal and circumferential global 
strains (LS and CS, respectively) were obtained. 
Results: Table 1 summarizes results at baseline 
and after exercise. As predicted, impaired filling 
was detected in the HFpEF group. There were no 
differences in systolic measures between HFpEF 
and C at baseline (Table 1). During exercise, 
HFpEF patients were unable to increase their 
cardiac output and peak systolic flow rate. A 
concomitant reduction of systolic longitudinal 
strain was observed while circumferential strain 
was unchanged (Figure 1, arrow). 

Conclusion: In conclusion, exercise intolerance 
in HFpEF patients may be explained by suben-
docardial dysfunction that was revealed during 
ergometric testing. 

12760 Left Ventricular (LV) 
Remodeling in Aortic Regurgi-
tation Differs From Athlete's 
Heart With Similar LV Volumes 
and is Closely Related to Diffe-
rent Fiber Stress Distribution 
Kaspar Broch, Oslo Univ Hosp, Rikshospitalet, 
0327 Oslo, Norway; Stefano deMarchi, Bern 
Univ Hosp, 3010 Bern, Switzerland; Richard 
Massey, Svend Aakhus, Lars Gullestad, Oslo 
Univ Hosp, Rikshospitalet, 0327 Oslo, Norway; 
Stig Urheim, Oslo Univ Hosp, Rikshospitalet, 
Oslo, Norway 
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Introduction: Elite endurance athletes often 
develop left ventricular dilatation comparable to 
that observed in aortic regurgitation (AR).
Hypothesis: We hypothesized that the LV remo-
deling observed in athlete’s heart differs from 
that seen in AR, and that the difference may be 
attributed to different fiber stress distribution. 
Methods: Thirty asymptomatic patients with 
moderate to severe AR, 15 age matched elite 
endurance athletes (Athl) and 17 age matched 
healthy controls (C) where analyzed with 3D 
speckle tracking echocardiography. We calcula-
ted the ratio between peak systolic circumferen-
tial (CS) - and peak systolic longitudinal strain 
(LS) and end-systolic (ES) circumferential (ESSc) 
and meridional (ESSm) fiber stress. 
Results: LV ejection fraction in C, Athl and AR 
patients was (61 ± 2, 61 ± 3 and 62 ± 3%, respec-
tively, p=NS). LV enddiastolic volume was 78 ± 
11, 112 ± 13 and 117 ± 20 ml/m2 in C, Athl and AR, 
respectively, (C vs AR and Athl, p<0.01, AR vs 
Athl, p=NS). A non-uniform contraction pattern 
with a rightward shift of the LS strain curve was 
observed in AR (Figure 1). The CS/LS ratio was 
0.91 ± 0.11, 0.91 ± 0.16 and 1.12 ± 0.24 in C, Athl 
and AR, respectively, (AR vs C and Athl, p<0.01, 
C vs Athl, p=NS). Consistently, the ESSc/ESSm 
ratio was similar in C and Athl (1.75 ± 0.08 and 
1.74 ± 0.07, respectively, p=NS) and lower in AR 
patients (1.67 ± 0.07, AR vs C and Athl, p<0.01), 
indicating a relative increase in meridional fiber 
stress in the AR group (Figure 2). 

Conclusions: We have demonstrated that LV 
remodeling in AR patients differs from athlete’s 
heart with similar LV volumes, and may be attri-
buted to a shift in the circumferential-meridional 
fiber stress ratio in AR patients. 

12717 Improvement of Lon-
gitudinal Function is Closely 
Related to Reverse Remodeling 
in Cardiac Resynchronization 
Therapy
Nina E Hasselberg , Kristina H Haugaa, Oslo 
Univ Hosp. Rikshospitalet, Oslo, Norway; 
Anne Bernard-Brunet, Univ Hosp of Rennes, 
Rennes, France; Erik Kongsgård, Oslo Univ 
Hosp. Rikshospitalet, Oslo, Norway; Erwan 
Donal, Univ Hosp of Rennes, Rennes, France; 
Thor Edvardsen, Oslo Univ Hosp. Rikshospita-
let, Oslo, Norway 
Introduction Response to cardiac resynchroni-
zation therapy (CRT) is often defined as reverse 
remodeling as a reduction in left ventricular (LV) 
end systolic volume (ESV). How myocardial 
mechanics are affected by biventricular pacing 
is not fully clarified. We tested the hypothesis 
that longitudinal and circumferential function are 
affected differently by biventricular pacing. 
Methods Echocardiography (two dimensional) 
was performed before and 6 months after CRT 
implantation in heart failure patients with LV 
ejection fraction (EF) ≤ 35% and QRS ≥ 120 ms. 
LV function was assessed by EF and by global 
longitudinal (GLS) and global circumferential 
(GCS) strain from 16 LV segments by speckle 
tracking technique. CRT responders were defined 
as patients with reverse remodeling with a reduc-
tion in ESV ≥ 15% at 6 months. 
Results We included 138 heart failure patients 
(65±10 years, 22% women, NYHA functional 
class 2.8±0.4, 48% ischemic cardiomyopathy). 
In the total population, GLS did not change 
(-8.5±3.9% to -8.9±4.7%, p=0.31) after 6 
months with biventricular pacing, while GCS 
(-11.3±3.3% to -14.2±4.5%, p<0.001) and EF 
(27±9% to 36±12%, p<0.001) improved. Ana-
lyzing CRT responders (62%) and non-respon-
ders separately, GLS improved in responders 
(-8.4±3.8% to -9.5±3.8%, p=0.02) but not 
in non-responders (-8.7±4.1% to -7.9±4.5%, 
p=0.30) (Figure). GCS improved in both groups 
(-11.3±3.0% to -15.0±4.3%, p<0.001 and 
-11.4±3.8% to 13.0±4.7%, p=0.01). ΔGLS was 
a predictor of CRT response (OR 0.84 (0.75-
0.95), p=0.009) and of ΔESV (1.62 (0.45-2.79), 
p=0.007) independently of ΔGCS. 
Conclusions Biventricular pacing by CRT gene-
rally induced less changes in GLS than in GCS 
and EF. Importantly, GLS improved only in CRT 
responders with reverse remodeling. We suggest 
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that reverse remodeling is more dependent on 
improved longitudinal function than circumferen-
tial function. 

12891 Mitral Valve Analysis 
Adding a Virtual Semi-Transpa-
rent Annulus Plane for Impro-
ved Visualization of Prolapsing 
Segments
Karl-Andreas Dumont, Oslo Univ Hosp, Riks-
hospitalet, 0327 Oslo, Norway; Jørn Skaarud 
Karlsen, Kalkulo AS, Oslo, Norway; Stig 
Urheim, Oslo Univ Hosp, Rikshospitalet, 0327 
Oslo, Norway 
Introduction: Three-dimensional echocardio-
graphy has improved the preoperative evaluation 
of mitral valve disease. Though, better tools 
to quantify the amount of prolapsing tissue 
is warranted. A novel 3D holographic display 
(Setred AS, Oslo, Norway) offer a 3-dimensional 
echocardiographic presentation without the need 
for stereo glasses. We have developed a semi-
transparent annulus plane presentation that may 
better quantitate the prolapsing tissue. 
Hypothesis: We assessed the hypothesis that it 
is feasible to create a semi-automatic, semi-
transparent annulus plane visualized on the 
holographic display, demonstrating the prolapsed 
segment that crosses the virtual mitral valve 
plane. 
Methods: Eight patients with degenerative mitral 
valve disease were analysed. Three-dimensional 
transthoracic echocardiography was obtained 
from an apical view and data was converted 
to the holographic display for further analysis. 
Findings were compared with visual inspection 
during surgery. A semi-automated tool was used 
to detect the annulus; placement of annulus 
points was done by clicking out points at small 
rotation intervals around a rotation center point 
while rotating around the long axis. After a full 
rotation, the plane was triangulated using a 
delaunay triangulation process and the annulus 
plane was visualized as a semi transparent blue 
surface. The dataset could then be shown from 
surgeons view in order to see where the valve 
crosses the visualized valve plane. 

Results: A total of 48 segments were analysed. 
We were able to obtain an annulus plane in all 
and by adding the annulus mitral valve plane, the 
prolapsing segments could be reproduced in all 
cases. Figure 1 shows representative recordings 
(surgeons view) demonstrating a P2 prolapse in 
the upper panel and a large A2 prolapse in the 
lower panel. 

Conclusion: In conclusion, the presentation of a 
semi-transparent annulus plane was feasible and 
the findings correlated well with that observed 
during surgery. 

18422 NLRP3 Inflammasome 
Promote Myocardial Remo-
deling During Diet-Induced 
Obesity
Trine Ranheim, Marina Sokolova, Oslo Univ 
Hosp Rikshospitalet, Oslo, Norway; Ivar Sjaa-
stad, Oslo Univ Hosp Ullevål, Oslo, Norway; 
Katrine Alfsnes, Mieke Louwe, Oslo Univ Hosp 
Rikshospitalet, Oslo, Norway; Magnus Aron-
sen, Lily Shang, Solveig B Haugstad, Oslo Univ 
Hosp Ullevål, Oslo, Norway; Marte Bliksøen, 
Univ of Oslo, Oslo, Norway; Egil Lien, Univ of 
Massachusetts Medical Sch, Massachusetts, 
MA; Pål Aukrust, Arne Yndestad, Oslo Univ 
Hosp Rikshospitalet, Oslo, Norway 
Introduction: Type 2 diabetes (T2D) is a risk 
factor for heart failure. We have demonstrated 
that NLRP3 inflammasome is functional in the 
heart and may regulate cardiac dysfunction and 
cell death. 
Hypothesis: This led us to hypothesize that 
the NLRP3 inflammasome may play a role in 
development of cardiomyopathy in T2D. The 
present project aims to explore this hypothe-
sis by examining NLRP3 and ASC deficient 
mice in a model of metabolic stress-induced 
cardiomyopathy. 
Methods: Wt (C57Bl/6J), NLRP3-/- and ASC-/- 
male mice were fed a high-fat diet (HFD; 60%cal 
from fat) or control diet for 52 weeks. Echocar-
diography and measurements of fasting plasma 
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glucose were performed during the study period. 
Systolic and diastolic blood pressures were mea-
sured using the tail-cuff method. 
Results: HFD induced increase in body weight 
in all mice, but Wt mice gained significantly 
more. Wt mice on HFD also had significantly 
higher fasting plasma glucose levels. Long-term 
exposure to HFD induced elevation in left ven-
tricle (LV) mass in all mice. Wt-HFD mice had a 
three-fold increase in liver weight indicating liver 
steatosis; this was reduced in NLRP3-/- mice but 
not significant in ASC-/- mice. Cardiac structure 
and function were evaluated using echocardio-
graphy. Wt-HFD mice had significantly increased 
LV wall thickness, diameter and relative wall 
thickness (RWT), indicating concentric hyper-
trophy. These structural changes were much 
less pronounced in NLRP3-/- and ASC-/- mice 
on HFD, with no significant changes in wall 
thicknesses and RWT. Both systolic and diastolic 
blood pressure were increased in mice fed a 
HFD, and Wt-HFD mice showed a significantly 
greater increase in comparison to the NLRP3-/- 
HFD mice, but not significant in ASC-/- mice on 
HFD. This may explain the cardiac hypertrophic 
response in Wt-HFD mice. LV fractional shorte-
ning (FS), was not reduced in Wt-HFD mice, but 
significantly reduced in NLRP3-/- and ASC-/- 
mice. However, FS values were maintained within 
the normal range, indicating preserved myocar-
dial function. 
Conclusions: Long-term HFD induces develop-
ment of LV concentric hypertrophy. We did 
not observe these changes in NLRP3 or ASC 
deficient mice, suggesting that the NLRP3 inflam-
masome plays a role in development of diabetic 
cardiomyopathy. 

18507 Icosabutate, a Novel 
Structurally Enhanced Fatty-
acid Increases Hepatic Uptake 
of Cholesterol and Triglycerides 
in Conjunction With Increased  
Hepatic LDL Receptor  
Expression 
David A Fraser, Tore Skjaeret, Yan Qin, Laila 
N Larsen, Cathrine Husberg, Ragnar Hovland, 
Pronova BioPharma Norge AS - part of BASF, 
Oslo, Norway; Elsbet J Pieterman, Anita M 
van den Hoek, Hans MG Princen, TNO, Leiden, 
Netherlands; Svein Olaf Hustvedt, Pronova 
BioPharma Norge AS - part of BASF, Oslo, 
Norway 
Background: At a tenth of the dose of unmodified 
omega-3 fatty acids, Icosabutate (a structurally 
modified omega-3 fatty acid) achieves potent 
lowering of both plasma triglycerides (TG) and 
non-HDL cholesterol (C) in APOE*3Leiden.CETP 
transgenic mice. The mechanism/s by which 

Icosabutate exerts its hypolipidemic effect was 
investigated. 
Methods: Male APOE*3Leiden.CETP mice were 
fed a semi-synthetic Western-type diet (WTD, 
15% cocoa butter, 40% sucrose and 0.25% 
cholesterol; all w/w) without or with Icosabutate 
(112 mg/kg bw/day). Hepatic production and 
clearance of lipids/lipoproteins, lipolytic activity, 
hepatic lipids and expression of LDL receptor 
protein (LDLr) were assessed. 
Results: After 4 to 6 weeks of treatment Icosa-
butate lowered both plasma TG and C, confined 
to the non-HDL particles, by 68% (p<0.001 
vs. control). No significant effects were seen 
in lipoprotein lipase and hepatic lipase activity. 
However, hepatic uptake of VLDL-like 14C-cho-
lesteryl oleate particles (as marker for VLDL-CE) 
and 3H-triolein (as marker for VLDL-TG) were 
significantly increased vs. control by 72% and 
87%, respectively (both p<0.001). Icosabutate 
tended to decrease hepatic TG (38%, p=0.083) 
and significantly decreased CE (25%, p<0.05). 
Hepatic expression of LDLr was increased 1.9 fold 
(p<0.05). In contrast to fenofibrate, there was no 
increase in hepatic VLDL-TG production rate with 
Icosabutate. 
Conclusion: Icosabutate lowers plasma lipids 
primarily via a markedly increased hepatic uptake 
and is associated with a significant increase in 
hepatic LDLr expression. Despite the increased 
hepatic TG uptake, no compensatory increase in 
hepatic lipid storage or TG production was obser-
ved. Icosabutate thus offers a promising new 
approach to lowering plasma TG and non-HDL 
cholesterol. 

11889 Phase Ib Study 
of Icosabutate , a Novel 
Structurally Enhanced 
Fatty Acid, in Subjects With 
Hypercholesterolemia 
Yan Qin, Jonas Hallén, Tore Skjæret, Erling 
Odden, David Fraser, Hilde Nyheim, Pronova 
BioPharma - part of BASF, Oslo, Norway; 
Karen Cornelissen, Joseph Chiesa, Covance 
CRU, Leeds, United Kingdom; Svein Olaf 
Hustvedt, Pronova BioPharma - part of BASF, 
Oslo, Norway 
Introduction: Icosabutate, an orally active 
structurally enhanced fatty acid (SEFA), has 
demonstrated reductions in triglycerides (TG) 
and cholesterol in several rodent models of 
dyslipidemia and diabetes. In clinical single and 
multiple ascending dose studies, icosabutate was 
well tolerated and significantly lowered LDL-
C, non-HDL-C, and TG in subjects with mixed 
dyslipidemia. This phase 1b study explored the 
lipid-lowering effects of icosabutate in subjects 
with hypercholesterolemia. 
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Methods: This was a randomized, double-
blind, placebo-controlled study. Subjects with 
hypercholesterolemia treated with a statin for 
at least 3 months were screened. Statins were 
temporarily discontinued for at least 28 days 
prior to dosing and for the duration of the study. 
To qualify for the study, subjects were required 
to have an LDL-C ≥ 2.5 mmol/L (97 mg/dL) at 
the secondary screening visit and an increase in 
LDL-C of at least 20 % between the primary and 
secondary screening. Twenty four subjects were 
randomized to icosabutate 600 mg once daily 
or matching placebo in a 3:1 fashion and treated 
for 28 days. Safety and pharmacodynamics were 
evaluated. Results are reported as placebo-adjus-
ted median percentage change from baseline 
(average of visit 2-4) to 24 hours after last dose 
(day 29). 
Results: Six subjects received placebo and 18 
subjects received icosabutate. Median baseline 
lipid values (mg/dL) placebo/ icosabutate: TC: 
270 and 240; LDL-C: 174 and 166; and TG: 204 
and 168. Compared to placebo, icosabutate redu-
ced total cholesterol (17.4 %, p < 0.05), LDL-C 
(29.3 %, p<0.05), non-HDL-C (25.4 %, p<0.05), 
and apo B (22.8 %, p< 0.05). There was a non-
significant increase in HDL-C. TG reductions 
were not statistically significant (12.6 %, ns), but 
both placebo and icosabutate subjects experien-
ced large reductions from baseline (29 % versus 
42 %). 
Conclusions: In this randomized, double-blind, 
placebo-controlled phase Ib study in sub-
jects with hypercholesterolemia, icosabutate 
demonstrated placebo-adjusted reductions in 
total cholesterol, LDL-C, non-HDL-C, and apo B. 
TG levels were also substantially reduced, but 
not statistically significant in placebo-adjusted 
analyses. 

20310 Cardiovascular Risk Mar-
kers in a Large Cohort of Chil-
dren With Genetically Verified 
FH Show No Inheritance-Rela-
ted but LDL Receptor Mutation-
Type and Family History of 
CVD-related Variance 
Ingunn Narverud, Univ of Oslo, Oslo, Nor-
way; Jeaninen Roeters van Lennep, Erasmus 
Medical Ctr,, Rotterdam, Netherlands; Jacob 
J Christensen, Univ of Oslo, Oslo, Norway; 
Jorie Versmissen, Erasmus Medical Ctr, Dep. 
Internal Med, Rotterdam. Holland, Rotter-
dam, Netherlands; Jon M Gran, Per O Iversen, 
Leiv Ose, Pål Aukrust, Bente Halvorsen, Thor 
Ueland, Univ of Oslo, Oslo, Norway; Stine M 
Ulven, Oslo and Akershus Univ Coll of Applied 
science, Oslo, Norway; Marit B Veierød, Univ 
of Oslo, Oslo, Norway; Eric Sijbrands, Eras-
mus Medical Ctr, Dep. Internal Med, Rotter-

dam. Holland, Rotterdam, Netherlands; Kjetil 
Retterstøl, Kirsten B Holven, Univ of Oslo, 
Oslo, Norway 
Introduction: Familial hypercholesterolemia (FH) 
is an autosomal dominant disease caused prima-
rily by mutations in the low density lipoprotein 
(LDL) receptor gene. FH patients have increased 
total- and LDL cholesterol leading to accelerated 
atherosclerosis and premature cardiovascular 
disease (CVD). In an FH pregnancy the absolute 
rise in lipid levels are often much higher than in 
healthy pregnancies, and this maternal hypercho-
lesterolemia may thus contribute to an unfavo-
rable in utero environment potentially increasing 
susceptibility of adult CVD. Few studies have 
investigated whether maternal FH is associated 
with an unfavorable phenotype in offspring com-
pared with paternal FH inheritance. 
Hypothesis: The aim of the present study was to 
investigate the impact of maternal vs. paternal 
FH on pre-treated plasma lipids. In addition, 
the effect of LDL receptor mutation types and 
Family history of early CVD in FH children was 
evaluated Methods: We included 1063 children 
with FH (0-19 years) in the study. Five-hundred 
had inherited FH maternally and 563 paternally. 
Furthermore, 624 children with FH had an LDL 
receptor negative mutation and 332 of the FH 
children had an FH grandparent suffering from 
early CVD whereas the remaining children had 
an FH grandparent with late or no CVD. Diffe-
rences were tested for using a random intercept 
mixed model taking account for between-family 
variation. 
Results: Children with maternal FH did not have 
different levels of total-, LDL- or HDL-cholesterol, 
triglycerides, apoA1, apoB, lipoprotein (a) com-
pared with children With paternal FH. Moreover, 
children with LDL receptor negative mutations 
had higher levels of total- and LDL cholesterol in 
addition to apoB, and concomitantly lower levels 
of HDL-cholesterol and apoA-1 than children with 
other LDL receptor mutations. Finally, children 
with an FH grandparent with early CVD had 
significant higher LDLcholesterol levels than 
children without. 
Conclusions: Maternal FH does not lead to a 
more unfavorable phenotype in untreated FH 
children. However, both FH children with LDL 
receptor negative mutation and FH children with 
early CVD in family had a more unfavorably 
phenotype. Hence statin treatment should poten-
tially be initialized earlier in this group.
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9613 Randomized Evaluation 
of Anacetrapib Lipid-modifying 
Therapy in Patients with Hete-
rozygous Familial Hypercholes-
terolemia (REALIZE Study) 
John J. P. Kastelein, MD1; Joost Besseling, 
MD1; Sukrut Shah, PhD2; Jean Bergeron, MD3; 
Gisle Langslet, MD4; G. Kees Hovingh, MD1; 
Naab Al-Saady, MD5; Michiel Koeijvoets, BSc6; 
John Hunter, MS7; Amy O. Johnson-Levonas 
PhD2; Jennifer Fable, PharmD2; Aditi Sapre, 
PhD2; Yale Mitchel, MD2. 1Department of 
Vascular Medicine, Academic Medical Centre, 
University of Amsterdam, The Netherlands; 
2Merck & Co., Inc., Whitehouse Station, NJ, 
USA; 3Lipid Research Centre, Centre Hospita-
lier Universitaire de Québec Research Centre, 
Quebec City, QC, Canada; 4Lipid Clinic, Medi-
cal Department, Oslo University Hospital, 
Oslo, Norway; 5Covance Inc., Osprey House, 
Maidenhead, UK; 6Covance Inc., Brussels, 
Belgium; 7Covance Inc., Madison, WI, USA
Introduction: Anacetrapib, a cholesteryl ester 
transfer protein inhibitor, has been shown to 
robustly reduce atherogenic lipoproteins, inclu-
ding low-density lipoprotein cholesterol (LDL-C), 
and Apo B, and raise high-density lipoprotein 
cholesterol (HDL-C) as well as Apo A-1. 
Hypothesis: This 1-year, Phase 3, multicenter, 
randomized, double-blind, placebo-controlled 
study assessed the lipid-modifying efficacy and 
safety profile of anacetrapib added to optimized 
LDL-C lowering therapy in patients with hetero-
zygous familial hypercholesterolemia (HeFH). 
Methods: Patients with a genotype-confirmed 
or clinical diagnosis of HeFH, treated with an 
optimal dose of statin ± other lipid-modifying 
medication(s) and having an LDL-C ≥100 mg/
dL without history of cardiovascular disease or 
LDL-C ≥70 mg/dL with a history of CVD, were 
randomized in a ratio of 2:1 to anacetrapib 100 
mg (n=204) or placebo (n=102) for 52 weeks 
followed by a 12-week reversal phase. The 
primary end points were the percent change from 
baseline in LDL-C (beta-quantification method) 
and the safety profile of anacetrapib. This trial is 
registered in ClinicalTrials.gov, NCT01524289. 
Results: A total of 306 patients were enrolled at 
25 sites in 9 countries. At baseline, most patients 
were on high-dose statin therapy and >70% 
also were on ezetimibe. Baseline LDL-C and 
HDL-C were 129.4 and 53.3 mg/dL, respectively. 
At Week 52, anacetrapib vs placebo signifi-
cantly reduced LDL-C by 39.7% and increased 
HDL-C by 102.1% (p<0.001 for both). Significant 
placebo-adjusted reductions in Apo B (24.8%) 
and increases in Apo A-1 (32.9%) also were 
observed. Significantly more patients in the ana-
cetrapib vs placebo group achieved LDL-C <100 

(82% vs 18%; p<0.001) and <70 mg/dL (44% 
vs 5%; p<0.001). Sustained effects on LDL-C 
(21.9%; p<0.001) and HDL-C (53.0%; p<0.001) 
were seen 12 weeks after cessation of anacetra-
pib therapy. No clinically important between-
group differences were seen in the proportions of 
patients with abnormalities in liver enzymes, CK, 
blood pressure, electrolytes, adverse experien-
ces, and adjudicated CV events. 
Conclusion: In patients with HeFH, treatment 
with anacetrapib for 1 year was generally well 
tolerated and resulted in substantial reductions 
in LDL-C and increases in HDL-C. 

15135 The Cardioprotective 
Effect of the Modern Farmed 
Atlantic Salmon -Dietary Spil-
lover from Fish 
Annette Bernhard, Josef D Rasinger, Lisa K 
Midtbø, Lene S Myrmel, Bente E Torstensen, 
The Natl Inst of Nutrition and Seafood Res, 
Bergen, Norway; Karsten Kristiansen, Univ of 
Copenhagen, Copenhagen, Norway; Lise Mad-
sen, Trond Brattelid, The Natl Inst of Nutri-
tion and Seafood Res, Bergen, Norway 
Introduction: Omega-3 (n-3) long-chain 
polyunsaturated fatty acids (PUFAs) and in parti-
cular DHA and EPA from oily fish have beneficial 
cardiovascular effects. To meet the demands for 
sustainability and reduce production cost parts of 
the marine ingredients in the “modern” Atlantic 
salmon diet have been replaced by vegetable oil 
(VO) increasing the monoene fatty acid levels 
and to some extent the linoleic and linolenic 
fatty acids on the expense of n-3 PUFAS in the 
filet. The nutritional as well as cardio protective 
benefit of the modern farmed Atlantic salmon is 
therefore under discussion. 
Hypothesis: Filets of salmon fed VO with a 
reduced n-3/n-6 ratio has reduced anti atheros-
clerotic properties compared to filets of salmon 
fed FO.
Methods: Fillets of Atlantic salmon fed diets with 
fish oil (FO) or diets where FO was partly repla-
ced (80%) with rapeseed (RO) or soy oil (SO) 
were used to prepare western style diets high in 
fat, sucrose and cholesterol for use in a mouse 
trial. Three groups of male apoE knock out (KO) 
mice were fed either of the three western style 
diets with FO (n=14; alpha-linolenic acid (ALA) 
level: 1.6 mg/g), SO (n=13; ALA: 2.6 mg/g) or RO 
(n=13; ALA: 4.0 mg/g) salmon replacing 50% of 
the dietary protein. 
Results: Replacement of FO with SO and RO in 
the salmon diet led to a significant accumulation 
of fat in mice livers. Higher red blood cell n-6 
levels were detected in SO (1.40 ± 0.18 mg/g) 
and RO (1.16 ± 0.08 mg/g) fed mice when 
compared to the FO (0.68 ± 0.05 mg/g) fed 
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groups. Interestingly the HDL cholesterol was 
higher in RO and SO whereas the LDL cholesterol 
was high in SO when compared to FO. Despite 
these metabolic changes, atherosclerotic lesion 
were reduced in the arch and abdominal region 
in RO (12 ± 1% and 4 ± 1% respectively) fed 
mice compared to the FO (18 ± 2% and 10 ± 2% 
respectively) fed mice. 
Conclusions: The dietary spillover from salmon 
fed VO induced systemic metabolic changes, but 
also cardio protection in apoE KO mice fed a diet 
with filets from RO fed salmon. The level of ALA 
in RO and its potential anti atherosclerotic effect 
warrants further investigation. 

17245 The Effect on Vitamin 
D Levels of Long-term High-
dose Treatment With a Con-
centrated Omega-3 Compound 
(Omacor®/Lovaza®) in Patients 
Hospitalized With a Myocardial 
Infarction 
Patrycja A Naesgaard, Heidi Grundt, Cato 
Brede, Dennis WT Nilsen, Stavanger Univ 
Hosp, Stavanger, Norway 
Background: Several studies have demonstrated 
an inverse relationship between cardiovascular 
risk and levels of vitamin D and omega-3. 
Objectives: To assess the impact of high-dose 
treatment of concentrated omega-3 (ethyles-
ter form) on serum vitamin D measured as 
25-hydroxyvitamin D [25(OH)D] in 288 patients 
hospitalized with a myocardial infarction who 
were randomly assigned into a daily dose of 
either 4 g highly concentrated omega-3 fatty 
acids (114 patients) or corn oil (114 patients), 
administered in a double-blind manner over 12 
months. Four mg of alfa-tocopherol was added 
to each capsule to protect against fatty acid 
oxidation. Supplementation with other fish-
oil products was discontinued. 25(OH)D was 
measured at baseline, at 6 weeks and 12 months 
follow-up. Changes in 25(OH)D were compared 
statistically. 
Results: Median 25(OH)D levels in the two 
groups are shown in Table 1. The increase in 
25(OH)D was statistically significant in both 
treatment groups at 12 months; p < 0.001 for 
n-3 polyunsaturated fatty acids (PUFAs) and p = 
0.011 for corn oil. A statistical significant rise in 
25(OH)D was already apparent in the n-3 PUFA 
patients at 6 weeks follow-up (p < 0.001). There 
was no significant difference between intergroup 
changes after 6 weeks intervention (p = 0.867) 
or after 12 months intervention (p = 0.267) 
(Mann-Whitney Rank Sum Test). 

Conclusion: A statistical significant early rise 
in vitamin D at 6 weeks follow-up was noted in 
the omega-3 group of patients, persisting at 12 
months, but these changes were not reflected 
as compared to corn oil, probably due to the fact 
that both compounds are biologically active. 

18541 Gastric Bypass Surgery 
is Associated with a Marked 
Reduction in Circulating High 
Sensitivity Cardiac Troponin 
I Concentrations: Compari-
son with Intensive Lifestyle 
Intervention 
Magnus N Lyngbakken, Torbjørn Omland, 
Univ of Oslo, Oslo, Norway; Njord Nordstrand, 
Vestfold Hosp Trust, Tønsberg, Norway; Jon 
Norseth, Vestre Viken Hosp Trust, Bærum, 
Norway; Jøran Hjelmesæth, Dag Hofsø, Vest-
fold Hosp Trust, Tønsberg, Norway 
Introduction: Morbid obesity is associated with 
increased cardiac mass and cardiovascular risk. 
Circulating high sensitivity cardiac troponin I 
(hs-TnI) concentrations reflect cardiac mass and 
hemodynamic stress and are strongly predictive 
of subsequent risk of heart failure and prema-
ture death. The impact of weight loss induced 
by gastric bypass surgery (GBS) and intensive 
lifestyle intervention (ILI) on circulating hs-TnI is 
unknown. 
Hypothesis: Weight loss induced by GBS and 
ILI is associated with reduced circulating hs-TnI 
concentrations. 
Methods: The Morbid Obesity treatment, 
Bariatric surgery versus Intensive Lifestyle 
intervention study was a controlled clinical trial 
conducted from December 2005 to June 2009 
at the Morbid Obesity Centre, Vestfold Hospital 
Trust, Tønsberg, Norway. A group of 139 morbidly 
obese subjects were treated either with GBS or 
ILI. Biochemical and clinical indices of cardio-
vascular and metabolic health were assessed at 
baseline and after 12 months of follow-up. Blood 
samples for hs-TnI analyses were available from 
136 participants (94 female), out of whom 74 
received GBS. 
Results: At baseline median hs-TnI levels were 
2.35 (1.38-4.40) ng/L in the ILI group and 2.40 
(1.28-3.95) ng/L in the GBS group (ns). After 
12 months of follow-up, hs-TnI had decreased 
significantly more in the GBS group than in the ILI 
group (1.10 ng/L vs. 0.20 ng/L; p=0.002) (see 
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Figure). Variables associated with the change 
in hs-TnI concentrations by univariate analyses 
included intervention group (p=0.002), changes 
in body mass index (p=0.002), body weight 
(p=0.003), waist circumference (p=0.04), 
serum total cholesterol (p=0.009), serum trigly-
cerides (p=0.002) and HbA1c (p=0.017). 

Conclusions: In patients with morbid obesity, 
GBS was associated with a significantly greater 
reduction in hs-TnI than ILI, suggesting that 
bariatric surgery and/or large weight loss unloads 
the stressed heart and may lead to reduced 
cardiac mass and hemodynamic stress. 

16518 The Sodium Glucose 
Co-Transporter 2 Inhibitor 
(SGLT2i) Empagliflozin Redu-
ces Weight and Markers of 
Visceral Adiposity (VA) in Type 
2 Diabetes (T2D) in Short- and 
Intermediate Term 
Ian Neeland, Darren K McGuire, Univ of 
Texas, Southwestern Medical Ctr, Dallas, TX; 
Robert J Chilton, Univ of Texas Health Science 
Ctr, San Antonio, TX; Susanne Crowe, Sören 
S Lund, Hans-Juergen Woerle, Uli C Broedl, 
Boehringer- Ingelheim, Ingelheim, Germany; 
Odd Erik Johansen, Boehringer-Ingelheim, 
Asker, Norway 
Excess VA is associated with increased risk of 
T2D and cardiovascular (CV) disease. Empag-
liflozin (EMPA), a SGLT-2i, increases urinary 
glucose excretion, and reduces blood pres-
sure (BP) and body weight. We explored the 
impact of EMPA versus placebo on surrogate 
markers of VA in two T2D study cohorts with 
short- and intermediate-term exposure with 
analyses performed on individual patient data 
from the full analysis set (FAS). Cohort 1 had 
823 patients with hypertension participating in 
a 12-week randomized ambulatory BP moni-
toring trial with mean (SD) age 60.2 (9.0) yrs, 
HbA1c 7.9 (0.7)%, office systolic BP (SBP) 142 
(12) mmHg and BMI 32.6 (5.1) kg/m2. Cohort 
2 pooled 2476 patients from four 24-week 
phase III randomized trials with age 55.6 (10.2) 

yrs, HbA1c 8.0 (0.9)%, office SBP 129 (15) 
mmHg and BMI 28.7 (5.5) m/kg2. Changes 
from baseline to study-end for HbA1c, body 
weight and three validated markers of VA (waist 
circumference (WC), index of central obesity 
(ICO; ratio WC/height), visceral adiposity index 
(VAI) (VAImen: (WC/[39.68 + (1.88 x BMI)] 
x (TG/1.03) x (1.31/HDL)); VAIwomen: (WC/
[36.58 + (1.89 x BMI)] x (TG/0.81) x (1.52/
HDL)), and changes in estimated total body fat 
(eTBF) using the YMCA-formula (eTBFmen: 
100*(-98.42 + [4.15*WC] - [0.082*weight])/
weight; eTBFwomen:100*(-76.76 + [4.15*WC] 
- [0.082*weight])/weight), were assessed. In 
both cohorts HbA1c was significantly reduced 
with EMPA (mean [SE]):-0.64% (0.04)/-0.65% 
(0.03); both p < 0.001). There were significantly 
greater reductions in body weight and markers of 
VA in the EMPA groups compared with placebo 
(Table); changes in eTBF did not reach statistical 
significance. These findings suggest that EMPA 
may directly reduce VA and potentially alter 
TBF beyond its effects on glycemia. The ongoing 
EMPA-REG OUTCOME™ trial (NCT01131676) 
will provide further insights into whether changes 
in body composition induced by EMPA are asso-
ciated with CV risk reduction. 

18574 Empagliflozin Reduces  
Systolic Blood Pressure in 
Dipper and Non-Dipper Pati-
ents with Type 2 Diabetes and 
Hypertension
Robert Chilton, Univeristy of Texas Health 
Science Ctr, San Antonio, TX; Ilkka Tikkanen, 
Helsinki Univ Central Hosp and Minerva Inst 
for Medical Res, Helsinki, Finland; Susanne 
Crowe, Boehringer Ingelheim Pharma GmbH 
& Co. KG, Ingelheim, Germany; Odd Erik 
Johansen, Boehringer Ingelheim Norway KS, 
Asker, Norway; Uli C. Broedl, Hans J. Woerle, 
Thomas Hach, Boehringer Ingelheim Pharma 
GmbH & Co. KG, Ingelheim, Germany 
In a Phase III randomized trial (EMPA-REG 
BP™), patients with type 2 diabetes (T2DM) 
and hypertension (defined as mean seated office 
systolic blood pressure [SBP] 130-159 mmHg and 
diastolic BP [DBP] 80-99 mmHg at screening) 
received empagliflozin (EMPA) 10 mg (n=276), 
EMPA 25 mg (n=276) or placebo (PBO; n=271) 
once daily in the morning for 12 weeks (mean 
[SD] age 60.2 [9.0] yrs, HbA1c 7.90 [0.74] 
%, 24-h SBP 131.4 [12.3] mmHg, 24-h DBP 
75.0 [7.8] mmHg). We assessed changes from 
baseline in SBP (mean 24-h, awake-time, sleep-
time) via ambulatory BP monitoring at week 12 
in patients categorized as dippers (sleep-time 
mean SBP ≤90% of awake-time mean; n=417) 
or non-dippers (sleep-time mean SBP >90% of 
awake-time mean; n=350). Baseline mean (SD) 
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24-h SBP (mmHg) was 129.9 (11.6) in dippers 
and 133.1 (12.4) in non-dippers. Adjusted mean 
(SE) changes from baseline in mean 24-h SBP 
(mmHg) in dippers were -0.2 (0.7) with PBO 
vs -3.8 (0.6) and -3.9 (0.7) with EMPA 10 and 
25 mg, respectively (both p<0.001), and in non 
dippers were 1.0 (0.7) with PBO vs -1.6 (0.7) 
with EMPA 10 mg (p=0.013) and -3.8 (0.7) with 
EMPA 25 mg (p<0.001). Hourly mean SBP pat-
terns over 24 h for dippers and non-dippers were 
maintained with EMPA 25 mg (Figure) and 10 
mg. Adjusted mean (SE) changes from baseline 
in awake-time SBP (mmHg) in dippers were -0.5 
(0.7) with PBO vs -4.6 (0.7) with EMPA 10 and 
25 mg (both p<0.001), and in non dippers were 
1.3 (0.8) with PBO vs -2.2 (0.8) with EMPA 10 
mg (p=0.002) and -4.2 (0.7) with EMPA 25 mg 
(p<0.001). Adjusted mean (SE) changes from 
baseline in sleep-time SBP (mmHg) in dippers 
were 0.4 (0.8) with PBO vs -2.6 (0.8) with EMPA 
10 mg (p=0.007) and -2.2 (0.8) with EMPA 
25 mg (p=0.022), and in non-dippers were 0.1 
(0.9) with PBO vs -0.5 (0.9) with EMPA 10 mg 
(p=0.603) and - 3.2 (0.8) with EMPA 25 mg 
(p=0.006). There were no apparent differences 
in heart rate with EMPA vs PBO in dippers or 
nondippers. In patients with T2DM and hyper-
tension, EMPA 10 mg and 25 mg significantly 
reduced SBP vs PBO in dippers and nondippers. 

16474 BP Reduction With the 
Sodium Glucose Co-Transpor-
ter 2 Inhibitor Empagliflozin 
in Type 2 Diabetes is Similar in 
Treatment Naïve as in Those 
on One or ≥ 2 Antihypertensive 
Agents - Further Insights From 
a Dedicated 24h ABPM Study
Guiseppe Mancia, Ctr di Fisiologia Clinica 
e Ipertensione, Milano, Italy; Christopher P 
Cannon, Harvard Clinical Res Inst, Boston, 
MA; Illka Tikkanen, Helsinki Univ Central 
Hosp and Minerva Inst for Med Res, Hel-
sinki, Finland; Cordula Zeller, Boehringer-
Ingelheim, Biberach, Germany; Ludwin Ley, 
Thomas Hach, Hans-Juergen Woerle, Uli C 
Broedl, Boehringer- Ingelheim, Ingelheim, 
Germany; Odd Erik Johansen, Boehringer-
Ingelheim, Asker, Norway 
In patients with type 2 diabetes (T2D) hyper-
tension is accompanied by an increase in CV 
risk which can be substantially attenuated if 
BP is lowered by drug treatment. Empagliflozin 
(EMPA) is a new glucose-lowering agent of 
the sodium glucose co-transporter 2 inhibitor 
(SGLT2i) class, which has been shown to reduce 
body weight and also lower BP. It is not known, 
however, whether the EMPA-related BP lowering 
effect is preserved in patients under background 
antihypertensive treatment. We investigated the 

effect of 12 weeks with EMPA on 24 hour (h) 
mean BP in 823 T2D patients (age 60.2 ± 9.0 
years, HbA1c 7.9 ± 0.7%, office systolic (S)/dias-
tolic (D) BP 142.1 ± 12.3/83.9 ± 7.0 mmHg, mean 
± SD) in a study with a randomized design. EMPA 
was given at 10mg (n=276) or 25mg (n=276) 
daily; 271 patients were randomized to placebo. 
Patients were under no, 1 or ≥ 2 antihypertensive 
drugs (n= 62, 353 and 408, respectively) such as 
an ACE inhibitor (ACEI), an angiotensin receptor 
antagonist (ARB) or a diuretic (D). HbA1c and 
weight were significantly reduced with EMPA 10 
mg (mean [SE] -0.62% [0.05], -1.5 kg [0.2]) and 
EMPA 25 mg (-0.65 [0.05], -2.0 [0.2]) relative 
to placebo (all p < 0.001). As shown in the Table, 
compared to placebo, EMPA at the lower or 
higher dose reduced 24h mean SBP and DBP in 
all groups. With the lower dose the BP reduction 
was somewhat less pronounced in patients with 
≥ 2 antihypertensive drugs whereas with the 
higher dose the BP effect was similar irrespec-
tive of the presence and intensity of background 
antihypertensive treatment. The antihypertensive 
effect of EMPA was preserved also irrespective 
of the type of treatment (D and ACEIs or ARBs), 
especially at the higher dose. Thus, EMPA 
reduces BP in patients with T2D regardless of 
whether they are untreated or more or less inten-
sively treated for hypertension. 

16709 Contrasting Influences of 
Renal Function on Blood Pres-
sure and HbA1c Reductions 
With Empagliflozin in Pati-
ents With Type 2 Diabetes and 
Hypertension
David Cherney, Toronto General Hosp, Univ of 
Toronto, Toronto, ON, Canada; Mark Cooper, 
Baker IDI Heart and Diabetes Inst, Mel-
bourne, Australia; Ilkka Tikkanen, Helsinki 
Univ Central Hosp and Minerva Inst for Medi-
cal Res, Helsinki, Finland; Susanne Crowe, 
Boehringer Ingelheim Pharma GmbH & Co. 
KG, Ingelheim, Germany; Odd Erik Johansen, 
Boehringer Ingelheim Norway KS, Asker, 
Norway; Søren S. Lund, Hans J. Woerle, Uli C. 
Broedl, Thomas Hach, Boehringer Ingelheim 
Pharma GmbH & Co. KG, Ingelheim, Germany 
The sodium glucose cotransporter 2 inhibitor 
empagliflozin (EMPA) reduces HbA1c, weight 
and blood pressure (BP) in patients with type 
2 diabetes (T2D). While glucose lowering with 
EMPA is dependent on renal function, the impact 
of chronic kidney disease (CKD) on BP reduc-
tion with EMPA is less well understood. Our 
aim was to determine if impaired renal function 
attenuates antihypertensive effects of EMPA. A 
Phase III randomized placebo (PBO)-controlled 
trial (EMPA-REG BP™) investigated the efficacy 
and safety of EMPA in patients with T2D and 
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hypertension (defined as mean seated office 
systolic BP [SBP] 130-159 mmHg and diastolic 
BP [DBP] 80-99 mmHg at screening). Patients 
(mean [SD] age 60.2 [9.0] years, HbA1c 7.90 
[0.74] %, 24-hour SBP 131.4 [12.3] and 24- hour 
DBP 75.0 [7.8] mmHg) received EMPA 10 mg 
(n=276), EMPA 25 mg (n=276) or PBO (n=271) 
once daily for 12 weeks. We assessed changes 
from baseline in mean ambulatory 24-hour 
SBP and HbA1c in subgroups by baseline eGFR 
(MDRD equation), adjusting for differences in 
baseline mean 24-hour SBP (for SBP analyses 
only), HbA1c, region, number of antihypertensive 
medications, treatment, eGFR and treatment by 
eGFR interaction between groups. In patients 
with normal renal function, or stage 2 or 3 CKD, 
EMPA significantly reduced HbA1c and mean 
24-hour SBP vs PBO (Table). As expected, 
PBO-corrected HbA1c reductions with EMPA 
appeared to decrease with decreasing eGFR 
(Table). In contrast, PBO-corrected reductions in 
mean 24-hour SBP with EMPA mostly appeared 
to increase with decreasing eGFR (Table). Unlike 
HbA1c, mean 24-hour SBP reductions with EMPA 
in patients with T2D and hypertension appear to 
be greater in patients with lower eGFR, indicating 
that SBP modulation with EMPA may involve 
pathways other than urinary glucose excretion 
such as diuretic effects, weight loss, improved 
glycemic control, reduced arterial stiffness or 
direct vascular effects. 

13659 Development of a Trans-
Atlantic Cardiovascular risk 
Calculator for Rheumatoid 
Arthritis (ATACC-RA) 
Anne Grete Semb, Diakonhjemmet Hosp, Oslo, 
Norway; ATACC-RA consortium.

Introduction: Patients with rheumatoid arthritis 
(RA) have an increased risk of cardiovascular 
disease (CVD), which is not accurately predic-
ted by risk calculators designed for the general 
population. Hypothesis: To develop a RA specific 
CVD risk calculator. 
Methods:The study population included RA 
patient cohorts from 8 centres in 7 countries. In 
all cases, data had been collected prospectively 
on CV outcomes (MI, revascularization, angina, 
stroke, TIA, PAD and CV death). At baseline RA 
characteristics (duration, seropositivity, disease 
activity (DAS28) and CRP/ESR) were collected 
in addition to traditional CV risk factors. Cox 
models stratified by centre were used to develop 
a CVD risk calculator considering traditional 
CV risk factors and RA characteristics. Model 
performance was assessed using measures of 
discrimination and calibration. 
Results: In total 3176 RA patients who did not 
have prior CVD were included (mean age: 55 

[SD: 14] years, 73% female). During a mean 
follow-up of 7.8 years (24733 person years), 314 
had a CVD event. The multivariable risk score 
modelling revealed 2 models including either 
seropositivity or DAS28 along with age, sex, cur-
rent smoking, presence of hypertension, and ratio 
of total cholesterol to high-density lipoprotein 
(table). Both 10-fold cross validation and multiple 
imputation analyses confirmed these findings 
with little change to the estimated coefficients. 
Both models demonstrated good discrimina-
tion (c-statistic: 0.76 and 0.74) and calibration 
(observed/predicted ratio: 1.00; 95% confidence 
interval: 0.89, 1.12). The ATACC-RA (mean: 
11.5%, SD 14.1%) showed significantly improved 
discrimination compared to either Framingham 
(c-statistic: 0.71, p<0.001) or SCORE (cstatistic: 
0.72, p<0.001) risk algorithms. 

Conclusions: Development of an RA-specific 
CVD risk calculator is feasible by pooling resour-
ces from many centres. Further development 
including external validation is underway. 

15603 Does Repeat Measure-
ment of High Sensitivity Tro-
ponin I Improve Prediction of 
Cardiovascular Events in Atrial 
Fibrillation? 
Ziad Hijazi, Uppsala Clinical Res Ctr, Upp-
sala, Sweden; Agneta Siegbahn, Uppsala Clini-
cal Res Ctr and Uppsala Univ Hosp, Uppsala, 
Sweden; Ulrika Andersson, Bertil Lindahl, 
Uppsala Clinical Res Ctr, Uppsala, Sweden; 
Christopher B Granger, John H Alexander, 
Duke Clinical Res Inst, Durham, NC; Dan 
Atar, Oslo Univ Hosp and Faculty of Med, Oslo, 
Norway; Bernard J Gersh, Mayo Clinic Coll of 
Med, Rochester, MN; Michael Hanna, Bristol.
Myers Squibb, Princeton, NJ; Veli-Pekka 
Harjola, Helsinki Univ Central Hosp, Helsinki, 
Sweden; John D Horowitz, Univ of Adelaide, 
Adelaide, Australia; Steen Husted, Medical 
Dept Hosp Unit West, Herning/Holstbro, 
Denmark; Elaine M Hylek, Boston Univ Sch of 
Med, Boston, MA; Renato D Lopes, Duke Clini-
cal Res Inst, Durham, NC; John J. V. McMur-
ray, BHF Cardiovascular Res Ctr, Glasgow, 
Scotland, United Kingdom; Lars Wallentin, 
Uppsala Clinical Res Ctr, Uppsala, Sweden 
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Background: Troponin levels predict stroke and 
other cardiovascular events in patients with atrial 
fibrillation (AF). This study investigates if repeat 
measurement using a high-sensitivity cardiac 
troponin I (cTnI) assay improve the prognostica-
tion of outcomes in patients with AF treated with 
anticoagulation. 
Methods: Levels of cTnI were measured in 
samples obtained at study entry and after 2 
months with the Abbott ARCHITECT high sensi-
tivity assay in 4 648 patients in the ARISTOTLE 
trial. Repeated measures ANOVA were used 
to assess intraclass correlation. Patients were 
grouped according to ±20% change at follow-up 
relative to baseline levels. The associations bet-
ween cTnI levels and outcomes were evaluated 
with Cox and C index adjusted for baseline levels. 
Results: Median cTnI level at entry was 5.1 ng/L. 
Intraclass correlation was 0.87 and within sub-
ject variance 19%. The proportions with decreas-
ing and increasing cTnI levels were 21.6% and 
29.2%, respectively. During follow-up, median 
1.9 years, the group with increasing levels at 2 
months indicated an elevated risk for cardiovas-
cular events with hazard ratio (HR) (95% CI) up 
to 1.93 (1.04-3.59) for stroke/systemic embolism, 
and HR 2.53 (1.49-4.31) for cardiovascular death 
as compared with patients with decreasing cTnI 
levels at follow-up. Based on continuous levels 
repeated measurements significantly improved 
C index for cardiovascular mortality (0.738 to 
0.754, p<0.0005) but not for stroke/systemic 
embolism on top of established risk factors. 

Conclusions: In patients with AF, increasing tro-
ponin levels are associated with a raised risk of 
adverse cardiovascular outcomes. The variability 
of troponin levels during 2 months is limited. 
Thus, repeat measurement may contribute to 
refining cardiovascular risk assessment at an 
individual level. 

16157 Single Measurement of 
GDF-15 Provides Reliable Prog-
nostication of Stroke and Major 
Bleeding in Atrial Fibrillation 
Lars Wallentin, Dept of Medical Sciences, Car-
diology and Uppsala Clinical Res Ctr, Uppsala 
Univ, Uppsala, Sweden; Ziad Hijazi, Uppsala 
Clinical Res Ctr, Uppsala, Sweden; Ulrika 
Andersson, Uppsala Clinical Res Ctr, Uppsala 
Univ, Uppsala, Sweden; Bertil Lindahl, Upp-
sala Clinical Res Ctr, Uppsala, Sweden; Chris-

topher B Granger, John H Alexander, Duke 
Clinical Res Inst, Durham, NC; Dan Atar, Oslo 
Univ Hosp and Faculty of Med, Oslo, Norway; 
Bernard J Gersh, Mayo Clinic Coll of Med, 
Rochester, MN; Michael Hanna, Bristol-Myers 
Sqibb, Princeton, NJ; Veli-Pekka Harjola, 
Helsinki Univ Central Hosp, Helsinki, Finland; 
John D Horowitz, Univ of Adelaide, Adelaide, 
Australia; Steen Husted, Medical Dept, Hosp 
Unit West, Herning/Holstbro, Denmark; 
Elaine M Hylek, Boston Univ Medical Ctr, 
Boston, MA; Renato D Lopes, Duke Clinical 
Res Inst, Durham, NC; John J.V. McMurray, 
BHF Cardiovascular Res Ctr, Univ of Glasgow, 
Glasgow, Scotland, United Kingdom; Agneta 
Siegbahn, Dept of Medical Sciences, Clinical 
Chemistry and Uppsala Clinical Res Ctr, Upp-
sala Univ, Uppsala, Sweden 
Background: GDF-15 level was recently shown 
to predict stroke, mortality and bleeding in anti-
coagulated patients with atrial fibrillation (AF). 
However, the variability in GDF-15 levels over 
time and the robustness of the risk prediction 
in a single individual have not been investigated 
in this population. We investigated the value of 
repeated measurements of GDF-15 concerning 
prognostication of new events in patients with 
AF. 
Methods: GDF-15 levels were determined with 
the Elecsys GDF-15 pre-commercial assay (Roche 
Diagnostics) in plasma samples obtained in 
4,548 pts both at randomization and at 2 months 
follow-up in pts with AF included in the ARIS-
TOTLE trial. The reliability of the two measure-
ments was investigated by intraclass correlation 
obtained from repeated measures ANOVA. The 
associations between GDF-15 levels at baseline, 
at 2 months and the changes between the two 
measurements and the occurrence of cardio-
vascular events after 2 months until the end of 
follow-up were evaluated by Cox models. 
Results: Median level at baseline was 1361 ng/L 
(Q1, Q3: 973, 2015) and increased by 2.8% 
reaching 1410 ng/L (1003, 2069) (p<0.0001) at 
2 months. The median change was 1.4% (Q1, Q3: 
-12.2, 16.6). The intraclass correlation was 0.86 
between the two measurements and the within 
subject coefficient of variance was 3%. GDF-15 
levels at baseline and at 2 months showed similar 
significant (p<0.0001) relations to stroke, total 
mortality and major bleeding occurring during 
the follow-up period after the 2 months visit. The 
c-statistics at baseline and after adding the 2 
months results to the Cox model were for stroke 
0.652 and 0.660 (p=0.2490), death 0.688 and 
0.699 (p<.0001) and major bleeding 0.627 and 
0.633 (p=0.0654). Mortality increased by an 
increasing GDF-15 level at 2 months correspon-
ding to a HR of 1.60 (95% CI 1.40-1.83) per 50% 
increase of GDF-15 (adjusted for the level at 
baseline). 
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Conclusions: A single measurement of the 
level of GDF-15 provides a reliable estimate of 
the risk of stroke, death and major bleeding in 
patients with AF during anticoagulant treatment. 
Repeated measurement after 2 months provides 
no significant incremental information concer-
ning the risk of stroke and major bleeding but a 
somewhat better prognostic information on the 
risk of death. 

18326 Heart Rate-independent 
Qt Variability in Congenital 
Long Qt Syndrome
Srikanth Seethala, Scripps Clinic, La Jolla, 
CA; Prabhpreet Singh, UPMC- Mercy Hosp, 
Pittsburgh, PA; Vladimir Shusterman, Univ of 
Pittsburgh, Pittsburgh, PA; Kristina H Hau-
gaa, Univ of Oslo, Oslo, Norway; Jan Nemec, 
Univ of Pittsburgh, Pittsburgh, PA 
Introduction Heart rate is a major factor affecting 
QT interval duration. In normal ambulatory sub-
jects, modeling QT interval as a linear function 
of preceding RR intervals weighted with an expo-
nential function with 60 s time-constant repro-
duces gradual QT accommodation and provides 
a better fit than any function of instantaneous RR 
interval. QT accommodation in LQTS is not well 
understood. 
Methods Digitized Holter recordings (24 hrs) 
from 63 genotyped LQTS patients (47 LQT1, 
13 LQT2, 2 JLN, 1 unknown) were analyzed. 
LQTS-related symptoms (syncope, ventricular 
tachycardia, cardiac arrest, or appropriate device 
shock) were present in 21 patients. RR and QT 
intervals were automatically determined with 
custom software; all data were manually edited. 
QT was modeled as a linear function of preceding 
RR interval, or of the RR intervals in preceding 
180 s weighted with a 30 s or 60 s time-constant 
exponential function. QTc was determined for 
each patient from the 60 s time-constant model. 
Results The 60 s time-constant model provided 
a better fit of data than preceding RR interval or 
30 s time-constant model (p<0.001 for both; see 
Figure for an example). Residual variability (the 
QT variability not explained by the 60 s time-
constant model) correlated positively with QTc 
(r=0.53; p<0.001) and was higher in LQT2 than 
in LQT1 subjects (p<0.005; Figure). There was a 
trend to higher residual QT variability in symp-
tomatic subjects (p=0.058). QTc did not differ 
between LQT1 and LQT2 or between symptoma-
tic and asymptomatic patients. 
Conclusions In ambulatory LQTS patients, QT 
interval depends on heart rate in the preceding 3 
minutes and is well described by an exponential 
weight function with 60 s time-constant. Resi-
dual QT variability is higher in LQT2 than LQT1 
and may be higher in symptomatic subjects. 
Additional research is required to determine if 

residual QT variability improves risk-stratification 
in LQTS.

18326

Figur 1: QT intervals from a LDT1 patient (top and 
middle panel), are plotted as a function of preceding RR 
interval (top) or as a function of RR intervals in the pre-
ceding 3 minutes weighted with an exponential function 
with 1 min. time-constant. Tighter clustering of data 
points along the regression line in the middle panel 
indicates better fit.  An example of similar plot from a 
LQT2 patient ( bottom) demonstrates high residual QT 
variability, not explained by heart rate.
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15199 Nadolol Decreases Inci-
dence and Severity of Ventri-
cular Arrhythmias at Exercise 
Compared to Metoprolol SR in 
Patients with Catecholaminer-
gic Polymorphic Ventricular 
Tachycardia (CPVT) 
Ida S Leren, Oslo Univ Hosp, Rikshospitalet 
and Ctr for Cardiological Innovation, Oslo, 
Norway; Eman Majid, Univ of Oslo, Oslo, Nor-
way; Trine F Haland, Jørg Saberniak, Thor 
Edvardsen, Kristina H Haugaa, Oslo Univ 
Hosp, Rikshospitalet and Ctr for Cardiological 
Innovation, Oslo, Norway 
Introduction Catecholaminergic polymorphic 
ventricular tachycardia (CPVT) is an inheritable 
cardiac disease predisposing to malignant ventri-
cular arrhythmias at exercise. Beta blockers are 
mainstay of treatment, but not all beta blockers 
are equally effective. We explored the incidence 
and severity of exercise induced arrhythmias 
in CPVT patients on metoprolol SR, on nadolol 
medication and without medication.
Methods In this cross over study, 9 CPVT 
patients were included and completed the study 
(age 30±15, 56% female, 8 RYR2 mutation 
positive). We performed 3 bicycle exercise stress 
tests (50W+25W increase every 2. minute until 
exhaustion) in each patient; 1) before start of 
beta blocker treatment, 2) >6 weeks on maxi-
mum tolerated dose of metoprolol SR and 3) >6 
weeks on maximum tolerated dose of nadolol. 
We recorded resting and maximum heart rate 
(HR) and the most severe arrhythmia occur-
ring. Severity of arrhythmias was scored as: no 
arrhythmias (0), single ventricular extra systoles 
(1), bigemini (2), couplets (3) and non-sustained 
VT (4). 
Results HR was similar on metoprolol SR and 
nadolol at rest (53±13bpm vs. 54±9bpm, 
p=0.72), while maximum HR was lower on nado-
lol (147±23bpm vs. 120±24bpm p=0.004). The 
incidence of arrhythmias was lower on nadolol 
compared to both metoprolol SR (5/9 (56%) vs. 
9/9 (100%)) and no medication (8/9 (89%)). 
There was a shift towards less severe arr-
hythmias during exercise on nadolol compared to 
metoprolol SR (0.9±1.1 vs. 2.6±0.7, p=0.001) and 
compared to no medication (0.9±1.1 vs. 1.9±1.1, 
p=0.04) but not on metoprolol SR compared 
to no medication (2.6±0.7 vs 1.9±1.1, p=0.20)
(Figure). 
Conclusion Incidence and severity of ventricular 
arrhythmias at exercise decreased on nadolol 
compared to metoprolol SR. Metoprolol SR did 
not change occurrence of arrhythmias compared 
to no medication. Our results indicate that nado-
lol is superior to metoprolol SR in arrhythmia 
control in CPVT patients.

18631 Increase in Left Ventri-
cular Mass and Decrease in 
3d Global Strain After Right 
Delayed Recognition of Cardiac 
Arrest in Emergency Medi-
cal Dispatch - Best Source of 
Key Information for System 
Improvement? 
Camilla Hardeland, Univ of Oslo, 0318 Oslo, 
Norway; Linda Soilammi, Andreas E Hansen, 
Oslo Univ Hosp, Dept of Emergency Med, 0424 
Oslo, Norway; Theresa M Olasveengen, Oslo 
Univ Hosp, 0424 Oslo, Norway 
Background: Measuring emergency medical 
dispatch performance is important for both 
quality control and clinical outcome. Recognition 
of cardiac arrest is one of the key metrics when 
evaluating performance as it is essential for ini-
tiation of bystander CPR. It is commonly reported 
as either recognized or not recognized without 
any benchmarked definition or time limit. Little 
is known about the extent of delayed recogni-
tion, and if these initial delays lead to clinically 
relevant delays in CPR. 
Methods: Prospective, observational study of 
cardiac arrest calls during a 1 year period in Oslo 
and Akershus Emergency Services. Dispatch logs, 
ambulance records and audio files were analy-
zed. Recognition of cardiac arrest was reported 
as (1) recognized, (2) not recognized and (3) 
delayed recognition. Delayed recognition was 
defined as failure to initially clarify conscious-
ness or abnormal breathing before moving on to 
further questioning regarding other symptoms or 
patient history. Calls across all three groups were 
purposefully selected, and respective dispatchers 
invited for interviews based on the calls they had 
experienced. 
Results: 500 cardiac arrest calls were proces-
sed of which 289 calls were included for further 
analysis as the dispatcher had the opportunity 
to recognize cardiac arrest and initiate CPR 
instructions. 74% of cases were recognized, 13% 
were not recognized and in 13% recognition was 
delayed. Median time to bystander CPR (first 
compression performed) was 2,6 (range 0.9,12.3) 
minutes when cardiac arrest was recognized 
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and 5,1 (range 2.9,9.7) minutes when recognition 
was delayed. Interviews after calls where cardiac 
arrest was not recognized or delayed in recogni-
tion yielded insight into challenging areas for the 
dispatchers such as agonal breathing, handling 
health care workers as callers and non-compli-
ance with protocol that have impacted future 
training and education. 
Conclusion: Delayed dispatch recognition of 
cardiac arrest is common and leads to significant 
delays in chest compressions. Emergency medi-
cal dispatch systems committed to improving 
cardiac arrest outcomes need to identify and 
explore all calls that challenge the system, not 
only those where cardiac arrest is not recognized. 

18847 Secretoneurin Provides 
Independent Prognostic Infor-
mation in Patients with Heart 
Failure and Cardiac Arrest, and 
has a Direct Inhibitory Effect on 
Diastolic Ca 2+ Leak and Arr-
hythmogenic Ca2+ Waves via 
CaMKIId Inhibition
Anett Hellebø Ottesen, Akershus Univ Hosp, 
Lørenskog, Norway; William Edward Louch, 
Cathrine Rein Carlson, Oslo Univ Hosp, 
Ullevål, Oslo, Norway; Ole Jørgen Bjarnason 
Landsverk, Univ of Oslo, Oslo, Norway; Jouni 
Kurola, Kuopio Univ Hosp, Kuopio, Finland; 
Rune Forstrøm Johansen, Oslo Univ Hosp, 
Rikshospitalet, Oslo, Norway; Morten Kåre 
Moe, Akershus Univ Hosp, Lørenskog, Nor-
way; Jan Magnus Aaronsen, Oslo Univ Hosp, 
Ullevål, Oslo, Norway; Arne Didrik Høiseth, 
Akershus Univ Hosp, Lørenskog, Norway; 
Hilde Jarstadmarken, Ståle Nygård, Oslo Univ 
Hosp, Ullevål, Oslo, Norway; Magnar Bjørås, 
Oslo Univ Hosp, Rikshospitalet, Oslo, Norway; 
Ivar Sjaastad, Oslo Univ Hosp, Ullevål, Oslo, 
Norway; Ville Pettilä, Helsinki Univ Hosp, 
Helsinki, Finland; Mats Stridsberg, Uppsala 
Univ, Uppsala, Sweden; Torbjørn Omland, 
Akershus Univ Hosp, Lørenskog, Norway; Geir 
Christensen, Oslo Univ Hosp, Ullevål, Oslo, 
Norway; Helge Røsjø, Akershus Univ Hosp, 
Lørenskog, Norway 
Background: Secretoneurin (SN) levels are 
increased in patients with heart failure (HF), but 
whether SN provides prognostic information in 
cardiovascular disease (CVD) and influences 
cardiomyocyte function are not known. 
Methods and Results: Circulating SN was mea-
sured <24 h of hospitalization in 134 patients 
with acute HF and <6 h of hospitalization in 
155 patients with ventricular arrhythmias and 
out-of-hospital cardiac arrest (OHCA-VF). SN 
levels were associated with mortality in acute HF 
patients (median follow-up 776 days, 66 deaths) 

after adjusting for established risk factors, inclu-
ding hs-TnT and NT-proBNP levels: HR [logSN] 
4.27 (95% CI 1.83-9.94), p=0.001. SN levels 
were also associated with short-term mortality 
after OHCA-VF (30 days, 51 deaths) after adjus-
ting for established risk factors and biomarkers: 
HR [logSN] 3.33 (1.83-6.05), p<0.001. Perfusing 
hearts with SN increased myocardial SN levels 
and SN was internalized into cardiomyocytes 
via endocytosis. Intracellularly, SN was found to 
directly bind to calmodulin (CaM) and Ca 2+/
calmodulin (CaM)- dependent protein kinase II 
δ (CaMKIIδ). SN attenuated CaMKIIδ activity, 
reduced CaMKIIδ-dependent ryanodine receptor 
(RyR) phosphorylation, lowered diastolic Ca 2+ 
leak at different concentrations, and increased 
sarcoplasmic reticulum Ca 2+ content. These 
results were also consistent with results from 
cardiomyocytes of HF animals, as SN reduced 
RyR leak in HF reflected by less Ca 2+ sparks and 
waves. SN also reduced basal and isoproterenol 
(ISO)-induced frequency and dimensions of 
Ca2+ sparks and the development of arrhythmo-
genic Ca 2+ waves, attenuated ISO-induced 
CaMKIIδ autophosphorylation, and reduced 
CaMKIIδ-induced RyR phosphorylation in the 
presence of ISO. 
Conclusions: SN is a novel CV biomarker that 
provides independent prognostic information 
to established risk indices and reduces diastolic 
Ca2+ leak and arrhythmogenic Ca2+ waves via 
direct CaMKIIδ inhibition, which identifies high 
SN levels as a compensatory mechanism in the 
most severely ill patients. 

17498 Prognostic Importance 
of Novel Cardiac and Renal 
Biomarkers in Patients With 
Heart Failure, Reduced Ejection 
Fraction and Anemia 
Paul Welsh, Univ of Glasgow, Glasgow, United 
Kingdom; Changhong Yu, Cleveland Clinic, 
Cleveland, OH; John McMurray, Univ of 
Glasgow, Glasgow, United Kingdom; Inder S 
Anand, VA Medical Ctr and Univ of Minne-
sota, Minneapolis, MN; Naveed Sattar, Univ 
of Glasgow, Glasgow, United Kingdom; Dirk J 
van Veldhuisen, Univ Medical Ctr, Groningen, 
Netherlands; Lars Gullestad, Univ of Oslo, 
Oslo, Norway; Aldo P Maggioni, ANMCO, 
Firenze, Italy; Akshay S Desai, Scott D Solo-
mon, Brigham and Women's Hosp, Boston, 
MA; Sunfa Cheng, Amgen, Thousand Oaks, 
CA; Marc A Pfeffer, Brigham and Women's 
Hosp, Boston, MA; Lei Kou, Cleveland Clinic, 
Cleveland, OH; Karl Swedberg, Univ of 
Gothenburg, Gothenburg, Sweden; James B 
Young, Cleveland Clinic, Cleveland, OH 
Background: B-type natriuretic peptides add 
further prognostic information to standard risk 



hjerteforum   N° 1 / 2015/ vol 28151

markers in heart failure. Whether other biomar-
kers provide additional predictive information is 
uncertain. We tested the incremental prognostic 
value of novel cardiac and renal biomarkers in the 
Reduction of Events by Darbepoetin Alfa in Heart 
Failure trial (RED-HF). 
Methods: NT-proBNP, copeptin, cystatin-C, 
high-sensitivity CRP, mid-regional pro adreno-
medullin (MR proADM), and troponin T (TnT) 
were measured in 2278 patients in RED-HF. The 
incremental predictive value of each biomarker 
added to standard clinical risk markers (age, sex, 
LVEF, NYHA class, diabetes, systolic BP etc. - 
“basic clinical model”) was calculated using Cox 
multivariable regression and c-statistics for all-
cause mortality (ACM). The value of a multimar-
ker prognostic strategy was also assessed using 
all biomarkers together. 
Results: The hazard ratio (HR) for ACM per log 
standard deviation (SD) difference for each bio-
marker was as follows: NTproBNP 2.31 (95%CI 
2.04, 2.61), copeptin 1.65 (1.43, 1.89), cystatin 
C 1.73 (1.51, 1.98), hs-CRP 1.25 (1.14, 1.38), MR 
proADM 1.87 (1.68, 2.08), and TnT 2.08 (1.86, 
2.31) (all p<0.001). The c-statistic increased 
from 0.652 for the basic clinical model to 0.699, 
0.666, 0.666, 0.657, 0.682 and 0.694, respec-
tively, with each biomarker added individually. 
When all biomarkers were considered together, 
the HRs per log standard deviation (SD) diffe-
rence were: NT-proBNP 1.60 (1.38, 1.86), copep-
tin 1.09 (0.94, 1.27), cystatin C 1.05 (0.90, 1.22), 
hs-CRP 1.04 (0.97, 1.12), MR proADM 1.26 (1.09, 
1.47) and TnT 1.48 (1.29, 1.69); only NT-proBNP 
and TnT (both p<0.001) and MR proADM 
(p=0.003) remained significant. The c-statistic 
for the multimarker model was 0.715 which was 
significantly greater than for the basic clinical 
model plus NT proBNP alone (P=0.002). 
Conclusion: In RED-HF, novel cardiac and renal 
biomarkers individually added prognostic infor-
mation to conventional risk predictors. In a multi-
marker strategy only NT-proBNP troponin T and 
MR proADM provided incremental information. 
The multimarker model was superior to the basic 
clinical model plus best individual biomarker (NT 
proBNP). 

16551 Throttle and Brake - A 
Novel Therapeutic Strategy in 
Post-Ischemic Acute Heart Fai-
lure by Combined Use of Dobu-
tamine and Ivabradine 
Jens Petter Bakkehaug, Univ of Tromsoe, 
Tromsø, Norway; Torvind Næsheim, Eirik 
Engstad, Anders Kildal, Arctic Univ of Nor-
way, Tromsø, Norway; Truls Myrmel, Univ 
Hosp of North Norway, Tromsø, Norway; Ole 
Jakob How, Arctic Univ of Norway, Tromsø, 
Norway 

Introduction: Compensatory tachycardia can 
potentially be deleterious in ischemic and post 
ischemic acute heart failure. We tested a thera-
peutic strategy by combining inotropic support 
and slowing the sinus node using ivabradine. 
Methods: In an open-chest pig model (n=12) 
with left ventricular (LV) ischemic reperfusion 
injury, cardiac performance was assessed by LV 
pressure catheter and sonometric crystals for 
LV volumetry. Coronary flow probes and blood 
samples from the coronary sinus supplied data 
for myocardial oxygen combustion (MVO2). 
Results: Dobutamine (5 ug/kg/min) restored 
cardiac output in the post ischemic heart by 
increasing heart rate from 102 ± 21 to 131±16 
bpm. Adding ivabradine (0.5 mg/kg) to dobu-
tamine-support slowed heart rate back to 100 ± 
9 bpm and increased stroke volume (SV) from 
29 ± 5 to 35 ± 3 ml while maintaining cardiac 
output (CO) and mean arterial pressure (MAP). 
Ivabradine had a neutral effect on post ischemic 
LV energetics compared to dobutamine alone at 
a wide range of workloads. 
Conclusion: There was no surplus oxygen con-
sumption in post-ischemic hearts when combi-
ning ivabradine with dobutamine , Furthermore, 
addition of ivabradine to dobutamine restored 
the hemodynamics to pre-ischemic levels by 
reducing the heart rate and increasing the SV and 
stroke work while maintaining MAP and CO. 

17939 Lack of the Alpha-11 Inte-
grin in the Heart is Associated 
With Progressive Diastolic Dys-
function, Myofibrillar Disarray 
and Impaired Cardiomyocyte 
Growth 
Robert A Civitarese , Keenan Res Ctr for Bio-
medical Science, St. Michael's Hosp, Univ of 
Toronto, Toronto, ON, Canada; Ilana Talior-
Volodarsky, Matrix Dynamics Group, Univ 
of Toronto, Toronto, ON, Canada; Melissa 
Mitchell, Jean- François Desjardins, Golam 
Kabir, Keenan Res Ctr for Biomedical Science, 
St. Michael's Hosp, Univ of Toronto, Toronto, 
ON, Canada; Donald Gullberg, Dept of Bio-
medicine, Univ of Bergen, Bergen, Norway; 
Christopher A. McCulloch, Matrix Dynamics 
Group, Univeristy of Toronto, Toronto, ON, 
Canada; Kim A. Connelly, Keenan Res Ctr for 
Biomedical Science, St. Michael's Hosp, Univ 
of Toronto, Toronto, ON, Canada 
Background: Integrins, transmembrane receptors, 
play crucial roles in diverse cellular and develop-
mental processes due to critical interactions 
with the extracellular matrix (ECM). During 
fetal development and towards adulthood, heart 
growth and function is suggested to depend on 
forming and remodeling the ECM and its con-
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nection to the myocyte. Currently however, the 
role of integrins in cardiovascular development 
(CVD) is poorly defined. Thus, we hypothesized 
that the α11 integrin (α11), which is expressed by 
fibroblasts and binds preferentially to type I col-
lagen fibers, plays a vital role in CVD. 
Methods: α11 KO and wildtype littermate mice 
(both n = 8) were examined at 4 weeks and 
8 weeks of age. Animals underwent function 
assessments, including echocardiography and 
invasive pressure volume (PV) loop analysis, 
and structural examination via histological and 
electron microscopy (EM) analysis. 
Results: At 4 weeks, heart weight (HW) and 
HW indexed to tibial length were decreased in 
α11 KO mice (P < 0.05), which were normalized 
at 8 weeks. Echocardiography revealed reduced 
end-diastolic area (EDA) at 4 weeks (P < 0.05). 
Despite normalization of EDA at 8 weeks, PV 
loop revealed impaired diastolic function as 
evidence by increased EDP, prolonged Tau and 
steeper EDPVR (all P < 0.05). No differences 
in HR or systolic parameters were evident. α11 
KO mice also demonstrated structural changes. 
WGA staining revealed evidence of myofibrillar 
disarray. Connexin 43 and desmin staining sho-
wed increased Z-disk and intermediate filament 
clustering, respectively. LV myocyte size was 
also reduced (P < 0.05). Similarly, EM analysis 
showed reduced cardiomyocyte thickness and 
distance between end plates (both P < 0.05). 

Conclusion: Loss of α11 resulted in progressively 
worsening diastolic function that was associated 
with myofibrillar disarray and impaired cardio-
myocyte growth. These findings suggest that α11 
is required for the development of normal heart 
structure and function. 

18460 Asymmetric Septal 
Hypertrophy as a Prognostic 
Indicator During Progression of 
Aortic Valve Stenosis 
Eigir Einarsen, Univ of Bergen, Bergen, Nor-
way; Dana Cramariuc, Haukeland Univ Hosp, 
Bergen, Norway; Mai Tone Lonnebakken, 
Univ of Bergen, Bergen, Norway; Kurt Boman, 
Umea Univ, Umea, Sweden; Christa Gohlke-
Bärwolf, Herz- Zentrum, Bad Krozingen, 
Germany; John B Chambers, St. Thomas Hosp, 
London, United Kingdom; Eva Gerdts, Univ of 
Bergen, Bergen, Norway 
Objective: Asymmetric septal hypertrophy (ASH) 
in patients with severe aortic stenosis (AS) has 
been associated with increased perioperative 
morbidity and mortality in smaller studies with 
severe aortic stenosis (AS). This association has 
not been tested in a large, longitudinal study. 
Methods: Clinical, echocardiographic and out-
come data from 1730 patients with asymptoma-
tic AS, participated in the Simvastatin Ezetimibe 
in Aortic Stenosis study (SEAS), a randomized 
placebo controlled study evaluating the effect of 
lipid lowering medications on progression of AS, 
were used. ASH was considered present if inter-
ventricular septal/posterior wall thickness ratio 
exceeded 1.5. The association of ASH with rate of 
major cardiovascular (CV) events was tested in 
time-dependent coxregression analysis. 
Results: During a median of 4.3 years follow-up, 
ASH developed in 17.0 % of patients, and was 
associated with higher left ventricular mass 
(LVM) and body mass index (BMI) compared to 
non-ASH patients (all p<0.05). In time-varying 
Cox regression analysis, ASH predicted a 50% 
greater incidence of ischemic CV events (ICE), a 
63% greater incidence in the need for coronary 
artery bypass grafting (CABG) at the time of 
aortic valve replacement, and a 2-fold higher 
incidence of hospitalization for heart failure due 
to progression of AS (CHFAS) independent of 
important confounders (all p<0.05) (Table). 

Conclusions: Development of ASH during pro-
gression of AS was a strong predictor of major 
CV events in patients participating in the SEAS-
study. Table. Results are presented as Hazard 
ratio (95% Confidence Interval).
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Figure 1. WGA staining showing evidence of myofibril-
lar disarray in the hearts of the a11 integrin KO (-/-) 
mice at 8 weeks.
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19120 Preoperative Symp-
toms Predict Improvement in 
Health-related Quality of Life 
After Surgery for Severe Aortic 
Stenosis, While Preoperative 
Echocardiographic Parameters 
Do Not 
Andreas Auensen, Amjad Hussain, Maja 
Rognstad, Maja Rognstad, Svend Aak-
hus, Svend Aakhus, Jan Otto Beitnes, Lars 
Gullestad, Kjell Pettersen, Oslo Univ Hosp, 
Rikshospitalet, Oslo, Norway 
Introduction Symptoms and echocardiographic 
assessment of the heart and the aortic valve are 
key factors in the pre-operative decisionmaking 
process in patients with severe aortic stenosis 
(AS). Improved survival and HRQoL are primary 
goals after surgical aortic valve replacement 
(SAVR). In this study, we report changes in 
HRQoL one year after SAVR and study the asso-
ciation between symptoms, echocardiographic 
measures, and change in HRQoL. 
Methods In a prospective cohort study of 480 
patients with severe AS, 327 patients have been 
to follow-up at one year, and of these 276 pati-
ents have had SAVR. Mean age was 74 years, and 
40 % (111) were female. HRQoL was measured 
using Short-Form 36 (SF-36). Response rate 
was > 90%. Patients` answers on type (fatigue, 
dyspnea, chest pain or dizziness) - and frequency 
(last week) of cardinal AS-symptoms were used 
to create three patient groups based on esti-
mated total symptom load. We used valve area, 
mean pressure gradient, cardiac output, ejection 
fraction, and estimated systolic pulmonary artery 
pressure as echocardiographic measures of heart 
function and AS characteristics. 
Results Mean valve area was 0.7 cm2, mean 
pressure gradient was 53 mmHg, mean maxi-
mum valve velocity 4.5 m/s, mean estimated 
systolic pulmonary artery pressure 36 mmHg, 
cardiac output 5,2 m/s, and 89 % had normal 
ejection fraction. There was a statistically signifi-
cant improvement in HRQoL one year after SAVR 
in six of the eight SF-36 scales. Physical Functio-
ning: (mean pre-operative - mean post-operative 
score) 61 - 72 p < 0.001, Role-physical Functio-
ning: 52 - 62 p < 0.001, Bodily Pain: 65 - 74 p < 
0.001, General Health: 58 - 71 p < 0.001, Vitality: 
48 - 56 p < 0.001, Social Functioning: 78 - 81 p 
= 0.2, Role-emotional Functioning: 77 - 80 p = 
0.2, Mental Health: 77 - 80 p = 0.02. There was 
no association between the echocardiographic 
parameters and change in HRQoL. 
Conclusions There was a substantial gain in 
HRQoL after SAVR. Despite their importance in 
the pre-operative assessment, echocardiographic 
measures did not predict change in HRQoL. After 
SAVR, patients with more symptoms experience 

the greatest yield in HRQoL, and amount of AS-
symptoms is a strong predictor of intermediate 
HRQoL

9397 Prognostic implications of 
small aortic root in aortic valve 
stenosis
Edda Bahlmann MD1; Dana Cramariuc MD, 
PhD2; Jan Minners MD, PhD3; Mai Tone Løn-
nebakken MD, PhD4; Simon Ray MD5; Christa 
Gohlke-Baerwolf MD6; Christoph A. Nienaber 
MD7; Nikolaus Jander MD6; John B. Chambers 
MD8; Karl Heinz Kuck MD1; Eva Gerdts MD, 
PhD4. 1Asklepios Clinic St. Georg, Department 
of Cardiology, Hamburg, Germany, 2Hauke-
land University Hospital, Bergen, Norway, 
3Universitaetsspital Basel, Department 
of Internal Medicine, Basel, Switzerland, 
4Department of Clinical Science, University of 
Bergen, Bergen, Norway; 5Manchester Acade-
mic Health Sciences Centre, Manchester, UK; 
6Herz-Zentrum Bad Krozingen, Department 
of Cardiology, Bad Krozingen, Germany, 
7Universitätsklinikum Rostock, Department 
of Cardiology, Rostock, Germany, 8Cardiotho-
racic Centre, Guys and St. Thomas Hospitals, 
London, UK, 
Background: In aortic stenosis (AS), having a 
small aortic root influences assessment of AS 
severity as well as treatment strategy. The aim 
was to test the prognostic implications of having 
a small aortic root in patients with AS
Methods:  Data from 1563 patients with initially 
asymptomatic mild-moderate AS enrolled in the 
Simvastatin and Ezetimibe in Aortic Stenosis 
study was used. Small aortic root was defined as 
an aortic diameter <2.60 cm at the sinotubular 
junction.
Results: A small aortic root was found in 32.6% 
of patients and twice as frequent among women. 
In multivariate logistic regression, having small 
aortic root was associated with lower body 
height, smaller left ventricular dimensions and 
wall thickness, higher arterial stiffness and 
female sex (all p<0.05). In multivariate Cox 

Table 1. Small aortic root as predictor of different 
cardiovascular events in multivariate analyses. 
Variables OR 95% CI p-value
Aortic valve event 1.29 1.05-1.58 0.014
Cardiovascular death 2.17 1.35-3.51 0.001
Hospitalization for HF due 
to AS progression

2.08 0.96-4.54 0.064

Ischemic cardiovascular 
events

1.66 1.27-2.18 <0.001

Non-haemorrhagic stroke 2.21 1.27-3.83 0.005
Total mortality 1.45 1.02-2.06 0.037
Combined total mortality 
and hospitalization for HF 
due to AS progression 

1.46 1.05-2.02 0.025

AS= aortic stenosis, HF= heart failure
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regression analyses, having a small aortic root 
at baseline predicted increased cardiovascular 
morbidity and mortality independent of age, sex, 
AS severity by energy loss index, hypertension 
and study treatment (all p<0.05, Table 1). 
Conclusion: In AS patients without known cardio-
vascular disease, having a small aortic root is an 
independent predictor of higher cardiovascular 
morbidity and mortality. 

19354 Management and Outco-
mes of Acute Type B Dissection 
in IRAD Treated with Open 
Surgery, Endovascular Flap 
Fenestration or TEVAR 
Nathaniel I Costin, Peter Levanovich, The 
Univ of Michigan, Ann Arbor, MI; Eduardo 
Bossone, Univ of Salerno, Salerno, Italy; Mark 
D Peterson, St. Michael's Hosp, Toronto, ON, 
Canada; Truls Myrmel, Tromso Univ Hosp, 
Tromso, Norway; Patrick O'Gara, Brigham 
& Women's Hosp, Boston, MA; Toru Suzuki, 
Univ of Tokyo, Tokyo, Japan; Stuart Hutchi-
son, Univ of Calgary Medical Ctr, Calgary, 
AB, Canada; Kevin Greason, Mayo Clinic, 
Rochester, MN; Khaled Abdul-Nour, Henry 
Ford Health System, Detroit, MI; Santi Tri-
marchi, IRCCS Policlinico San Donato, San 
Donato, Italy; Daniel G Montgomery, The Univ 
of Michigan, Ann Arbor, MI; Eric M Issel-
bacher, Massachusetts General Hosp, Boston, 
MA; Christoph A Nienaber, Univ of Rostock, 
Rostock, Germany; Kim A Eagle, Himanshu J 
Patel, The Univ of Michigan, Ann Arbor, MI 
Background: The debate for the optimal 
treatment of complicated Type B Acute Aortic 
Dissection (TBAAD) is primarily focused upon 
open surgical intervention versus thoracic endo-
vascular aortic repair (TEVAR). The technique of 
fenestration with stenting has been proposed to 
resolve malperfusion. This study evaluated post-
procedural outcomes of all three approaches for 
TBAAD. 
Methods: TBAAD patients enrolled in the 
International Registry of Acute Aortic Dissection 
were stratified by management type: TEVAR, 
fenestration and stenting, and surgery. 
Results: Of the 552 patients with TBAAD, 231 
(41.8%) underwent TEVAR, 214 (38.8%) stan-
dard open surgery, and 107 (19.4%) fenestration 
and stenting. TEVAR or fenestration and stenting 
were more likely to be performed in classic 
double barrel aortic dissection when compared 
to open surgery (73.2%, 76.6%, 52.8% respecti-
vely; p<0.001). Patients treated with open repair 
were less likely to have distal extension into 
the abdominal aorta than those with TEVAR or 
fenestration and stenting (47.7%, 62.7%, 86.4%, 
respectively; p<0.001). In-hospital mortality was 

similar between groups (11.7% TEVAR, 14.0% 
fenestration and stenting, 15.9% surgery). At five 
years, Kaplan-Meier post-discharge all-cause 
survival estimates were highest for TEVAR, fol-
lowed by endovascular fenestration and finally 
open surgical intervention (85.2%, 78.3%, 
67.2%, respectively; p=0.039). 
Conclusion: Patients treated by endovascular 
approaches, whether with flap fenestration or 
thoracic endovascular aortic repair, had lower 
five year mortality when compared to pati-
ents who required open repair in the setting of 
TBAAD. Either endovascular approach may be 
helpful in the treatment of TBAAD. Further rese-
arch is needed to determine how much of the 
observed difference represents patient selection 
versus differential effects of treatment. 

20255 Risk Factors of Mortality 
in Patients Undergoing Surgi-
cal Management of Acute Type 
a Dissection: A Multivariate 
Analysis From the International 
Registry of Acute Aortic Dissec-
tion (IRAD)
Stephen D Waterford, Cedars-Sinai Medical 
Ctr, Los Angeles, CA; Venu Gourineni, Rush 
Univ Medical Ctr, Chicago, IL; Truls Myrmel, 
Tromso Univ Hosp, Tromso, Norway; Kevin M 
Harris, Minneapolis Heart Inst, Minneapolis, 
MN; Marek P Ehrlich, Univ of Vienna, Vienna, 
Austria; Mark D Peterson, St. Michael's Hosp, 
Toronto, ON, Canada; Amit Korach, Dan 
Gilon, Hadassah Hebrew Univ Medical Ctr, 
Jerusalem, Israel; Anil Bhan, Medanta the 
Medicity, Gurgaon, India; Brett Reece, Univ of 
Colorado Hosp, Aurora, CO; Joshua H Dean, 
Daniel G Montgomery, Univ of Michigan, 
Ann Arbor, MI; Christoph A Nienaber, Univ of 
Rostock, Rostock, Germany; Eric M Issel-
bacher, Massachusetts General Hosp, Boston, 
MA; Kim A Eagle, Univ of Michigan Health 
System, Ann Arbor, MI; Ali Khoynezhad, 
Cedars-Sinai Medical Ctr, Los Angeles, CA 
Background: Acute type A dissection remains a 
challenging clinical problem. Contemporary sur-
gical outcomes of acute type A aortic dissection 
along with independent risk factors for mortality 
are evolving. This study investigates the rela-
tionship between postoperative complications 
and mortality in a large multi-national cohort. 
Methods: Of 2741 Type A patients enrolled in 
IRAD from January 1996-February 2013, 1207 
were surgically managed and included in the 
final model. Univariate correlation between in-
hospital mortality and clinical variables used the 
Chi-squared test or two-sided Fisher test when 
applicable. Multivariate analysis was performed 
using iterative binary logistic regression. 



hjerteforum   N° 1 / 2015/ vol 28155

Results: 1207 patients with acute type A aortic 
dissection underwent surgical intervention 
with an overall in-hospital mortality of 18.1%. 
Average age was 60.6±13.8, and the cohort 
was 69.8% male. Independent predictors of 
operative mortality were age greater than 70 
years (OR 1.94), prior cardiac surgery (OR 2.39), 
presentation with coma/altered consciousness 
(OR 2.61) and coronary artery compromise (OR 
2.06). Post-operative complications associated 
with hospital death were post-operative coma 
(OR 11.71), mesenteric ischemia or infarction (OR 
9.46), hypotension (OR 8.05), and limb ischemia 
(OR 4.86). 

Conclusions: There are 8 independent predic-
tors of mortality: 4 pre-operative factors and 
4 complications. The overall mortality model 
predicts 84.7% of the outcome. These data may 
guide decisions about planning treatment and or 
evaluating outcomes. 

20187 Type a Aortic Dissection 
in Bicuspid Aortic Valve and 
Marfan Syndrome Patients: Dif-
ferences and Similarities
Marco Di Eusanio, Univ Hosp S. Orsola, 
Bologna, Italy; Hasan Siddiqi, Univ of Penns-
ylvania Sch of Med, Philadelphia, PA; Eduardo 
Bossone, Univ of Salerno, Salerno, Italy; 
Linda Pape, Univ of Massachusetts Hosp, 
Worcester, MA; Thomas G. Gleason, Univ of 
Pittsburgh, Pittsburgh, PA; Kevin M Harris, 
Minneapolis Heart Inst, Minneapolis, MN; 
Truls Myrmel, Tromso Univ Hosp, Tromso, 
Norway; Alan C Braverman, Washington Univ 
Sch of Med, St. Louis, MO; Thoralf M Sundt 
III, Massachusetts General Hosp, Boston, MA; 
Daniel G Montgomery, Univ of Michigan, Ann 
Arbor, MI; Eric M Isselbacher, Massachusetts 
General Hosp, Boston, MA; Kim A Eagle, Univ 
of Michigan, Ann Arbor, MI; Christoph A 
Nienaber, Univ of Rostock, Rostock, Germany; 
Arturo Evangelista, Hosp General Univri Vall 
d'Hebron, Barcelona, Spain; Rossella Fattori, 
San Salvatore Hosp, Pesaro, Italy 
Background: Bicuspid aortic valve (BAV) and 
Marfan Syndrome (MFS) are associated with 
deleterious changes in the aortic media that 
predispose patients to Type A acute aortic dis-
section (TAAAD). Little comparison has been 
done regarding how TAAAD manifests itself in 
these different diseases. 

Methods: Type A patients enrolled in the Inter-
national Registry of Acute Aortic Dissection with 
recorded history of either condition were com-
pared (N=2320). BAV was noted in 93 patients 
(4.0%) and MFS in 84 (3.6%). 
Results: MFS patients presented younger 
(36.7±11.7 v 52.7±16.1, p<0.001). BAV patients 
were more commonly of white race (95.6% v 
85.4%, p=0.033). Regarding patient history, 
BAV was more often associated with hyper-
tension (60.4% v 28.9%, p<0.001), atheros-
clerosis (24.7% v 2.4%, p<0.001), and aortic 
valve stenosis or insufficiency (41.6% v 19.3%, 
p=0.002). Conversely, patients with MFS more 
frequently demonstrated prior aortic dissection 
(15.9% v 4.3%, p=0.019), prior aneurysm or 
dissection surgery (19.0% v 5.5%, p=0.006), and 
family history of aortic disease (44.1% v 3.2%, 
p<0.001). Patients with MFS were more likely to 
present with pain (96.4% v 86.8%, p=0.030); no 
other differences in presenting symptoms were 
noted. Annulus, root, sinotubular junction, arch, 
and descending aortic diameters were similar 
between groups. The ascending aorta was larger 
in BAV patients (median diameter 5.5 cm (4.8-
6.4) v 4.8 (4.0-6.0), p=0.008). BAV patients 
were more likely to have periaortic hematoma at 
presentation (23.3% v 9.1%, p=0.024). Surgery 
was performed frequently in both groups (91.4% 
BAV v 90.5% MFS, p=NS) with BAV patients 
undergoing more aortic valve replacement 
(59.7% v 37.7%, p=0.008). In-hospital mortality 
was similar (16.1% BAV v 13.1% MFS, p=NS), 
and no other differences were seen in in-hospital 
complications or 5-year survival estimates. 
MFS patients were much more likely to require 
a subsequent aortic intervention on 5-year 
Kaplan-Meier analysis (0% in BAV v 51.4% MFS; 
p=0.003). 
Conclusions: Differences in patient history 
and ascending aortic size were noted between 
groups, while presentation, management and 
outcomes were similar. Notably, patients with 
MFS were much more likely to require an aortic 
operation 5 years post-discharge. 

20107 The Matricellular Pro-
tein CCN2/CTGF Attenuates 
Ventricular Remodeling by 
Enhancing Scar Healing after 
Myocardial Infarction
Ole J Kaasboell, Geir Florholmen, Magnus 
Aronsen, Oslo Univ Hosp, Oslo, Norway; Erhe 
Gao, Temple Univ, Philadelphia, PA; Ingvild 
T Moe, Oslo Univ Hosp, Oslo, Norway; Walter 
J. Koch, Temple Univ, Philadelphia, PA; Ivar 
Sjaastad, Shakil M Ahmed, Håvard Attrama-
dal, Oslo Univ Hosp, Oslo, Norway 
We have previously shown that left ventricular 
(LV) remodeling after myocardial infarction (MI) 
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is attenuated in transgenic mice with cardiac-
restricted overexpression of CCN2 (Tg-CCN2) 
regardless of reperfusion of the ischemic area or 
not. Thus, the aim of this study was to resolve 
to what extent the role of CCN2 in scar healing 
may mechanistically contribute to attenuation 
of LV dilatation after MI. MI was induced by 
ligation of the left coronary artery in Tg-CCN2 
and in non-transgenic control (NTC) mice. Area 
of necrosis and LV dimensions were determi-
ned by cardiac MRI. Primary cultures of cardiac 
fibroblasts (cFBs) were prepared from NTC mice 
and stimulated with or without recombinant 
CCN2 (rCCN2; 200 nmol/L). Area of necrosis 
24 hours after induction of MI was similar in 
Tg-CCN2 and NTC mice. Serial cardiac MRI exa-
minations at day 1, 7, 14, and 42 after induction 
of MI revealed that CCN2 engendered robust 
inhibition of LV dilatation during the first week 
after MI, i.e. the period of infarct dilatation (LV 
end-diastolic volume at day 7: 97±9 vs. 136±7 
μL in Tg-CCN2 vs. NTC mice; p<0.01). Concur-
rently, we found enhanced deposition of collagen 
in the developing scar tissue of Tg-CCN2 mice 
from day 5 after MI (21.3±0.4 vs. 16.6±0.8 μg/
mg dry weight in Tg-CCN2 vs. NTC; p<0.01). This 
decreased LV dilatation and accelerated collagen 
deposition also reflected in reduced incidence of 
infarct rupture in Tg-CCN2 vs. NTC mice (2/41 
vs. 10/39, p<0.05) during the first week after MI. 
Stimulation of cFBs with rCCN2 in vitro evoked 
robust increase of collagen synthesis (+66±3%, 
p<0.05, n=6) corroborating the in vivo finding of 
Tg-CCN2 mice. Gene set enrichment analysis of 
rCCN2-stimulated cFBs also revealed increased 
expression of NFkB target genes and induction of 
an inflammatory phenotype (false discovery rate 
<0.05) that was capable of mediating caspase-
1-dependent, paracrine senescence of cFBs. 
In conclusion, this study demonstrates that 
CCN2 enhances healing of MI and that the 
accelerated scar tissue formation during the first 
week after MI contributes to reduced LV dila-
tation and reduced incidence of infarct rupture. 
CCN2 stimulates an inflammatory cFB phenotype 
that promotes senescence of cFBs, providing 
a plausible mechanism for the enhanced, yet 
limited scar formation. 

11223 Hydrochlorothiazide Use 
is Independently Associated 
With a Decreased Risk of New 
Atrial Fibrillation in Hyper-
tensive Patients With Electro-
cardiographic Left Ventricular 
Hypertrophy 
Peter M Okin, Weill Cornell Medical Coll, New 
York, NY; Kristian Wachtell, Glostrup Univ 
Hosp, Copenhagen, Denmark; Sverre E Kjeld-
sen, Univ of Oslo, Ullevål Hosp, Oslo, Norway; 
Richard B Devereux, Weill Cornell Medical 
Coll, New York, NY 
Background: High and even upper-normal blood 
pressure (BP) are predictors of incident atrial 
fibrillation (AF) and we have recently demonstra-
ted that more aggressive BP control is associated 
with a lower risk of new AF. Previous study has 
demonstrated that hydrochlorothiazide (HCTZ) 
use is independently associated with greater left 
atrial size reduction in hypertensive patients. 
However, whether HCTZ use is associated with a 
lower incidence of AF independent of BP effects 
is unclear. 
Methods: Risk of new-onset AF was exami-
ned in relation to in-study HCTZ use in 8704 
hypertensive patients with ECG LVH with no 
history of AF, in sinus rhythm on their baseline 
ECG, with baseline data on HCTZ use, who were 
randomly assigned to losartan- or atenolol-based 
treatment with additional protocol-based use of 
HCTZ as needed to lower BP. 
Results: During 4.7±1.1 years follow-up, new-
onset AF was diagnosed in 691 patients (7.9%) 
and 6,932 (79.6%) were treated with HCTZ at 
some time. In univariate Cox analysis, in-study 
HCTZ use, entered as a time-varying covariate, 
was associated with a 19% lower risk (95% CI 
5-32%) of developing AF. After adjusting for 
other univariate predictors of new AF, including 
randomized treatment, age, sex, race, diabetes, 
history of ischemic heart disease, MI or heart 
failure, prior antihypertensive therapy, baseline 
serum creatinine, urine albumin/creatinine ratio 
and a logistic propensity score for HCTZ use 
entered as standard covariates, and for incident 
heart failure and in-treatment systolic and dias-
tolic BP, Cornell product left ventricular hypert-
rophy, heart rate, QRS duration, HDL cholesterol, 
statin and calcium channel blocker use treated 
as time-varying covariates, in-study HCTZ use 
remained associated with a 21% lower risk (95% 
CI 7-34%) of new AF. Use of HCTZ at any time 
during the study, entered as a standard covariate, 
predicted a significantly lower 5-year incidence 
of AF in Kaplan-Meier analysis (7.5 vs 10.3%, 
p<0.001) and an identical 21% lower risk of new 
AF (95% CI 4-35%) in a parallel multivariate Cox 
analysis. 
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Conclusions: HCTZ use is associated with a 
lower risk of developing new-onset AF in hyper-
tensive patients, independent of in-treatment BP, 
other possible AF risk factors and of the propen-
sity to use HCTZ in this population. 

11259 Lower Achieved Systolic 
Pressure is Associated With 
Increased Short-Term Mortality 
After Stroke in Hypertensive 
Patients With Electrocar-
diographic Left Ventricular 
Hypertrophy 
Peter M Okin, Weill Cornell Medical Coll, New 
York, NY; Sverre E Kjeldsen, Univ of Oslo, Ulle-
vål Hosp, Oslo, Norway; Richard B Devereux, 
Weill Cornell Medical Coll, New York, NY 
Background: Hypertensive patients with ECG left 
ventricular hypertrophy (LVH) are at increa-
sed risk of all-cause and cardiovascular (CV) 
mortality. Lowering blood pressure (BP) after 
stroke reduces the risk of recurrent stroke, but 
recent data suggest that lower systolic BP (SBP) 
measured 5 years after stroke is associated with 
worse long-term outcomes. Whether lower SBP 
is associated with increased short-term mortality 
after stroke in hypertensive patients is unclear. 
Methods: All-cause and CV mortality were 
examined in relation to average in-treatment 
SBP in 541 hypertensive patients with ECG LVH 
randomly assigned to losartan- or atenolol-based 
treatment who had new strokes during follow-up. 
Patients with average SBP <144 mm Hg (lowest 
tertile) and SBP>157 (highest tertile) were com-
pared with patients with average SBP between 
144 and 157. 
Results: During 2.02±1.65 years mean follow-up 
after first stroke, 170 patients (31.4%) died, 135 
(25.0%) from CV causes. SBP <144 was associa-
ted with significantly higher all-cause mortality 
and SBP>157 with significantly higher all-cause 
and CV mortality rates than SBP between 144 
and 157 (table), with the highest unadjusted 
mortality rates in patients with SBP >157. In 
univariate Cox analyses, compared with average 
SBP between 144 and 157, patients with SBP 
<144 had an increased risk of all-cause mortality 
and patients with average SBP >157 an increased 

risk of all-cause and CV mortality. In multivariate 
Cox analyses adjusting for significant univariate 
predictors of mortality (see table), an average 
SBP <144 was a significant predictor of all-cause 
and CV death, whereas patients who had an 
average SBP >157 had no significant increased 
risk of death. 
Conclusions: Lower achieved SBP (<144) is 
associated with a significantly increased risk of 
CV and all-cause mortality after initial stroke in 
hypertensive patients during short-term follow-
up. Further study is required to determine ideal 
SBP goals after stroke. 

19356 Sex-differences in Left 
Ventricular Mass Changes in 
Treated Hypertensive Outpa-
tients: The Campania Salute 
Network 
Costantino Mancusi, Eva Gerdts, Univ of Ber-
gen, Bergen, Norway; Raffaele Izzo, Valentina 
Trimarco, Marina De Marco, Alfonso Sforza, 
Univ of Naples, Naples, Italy; Mai Tone Løn-
nebakken, Univ of Bergen, Bergen, Norway; 
Nicola De Luca, Bruno Trimarco, Giovanni de 
Simone, Univ of Naples, Naples, Italy 
Introduction: In clinical trials, women achieve 
less regression of hypertensive LV hypertrophy 
(LVH) than men. Whether this is evident also in 
less selective hypertensive patients is uncertain. 
Hypothesis: Find sex-differences in LV mass 
changes during hypertensive treatment. 
Methods: We evaluated 6969 hypertensive pati-
ents with follow-up>12 months (43% women, 
53±11 years) from the Campania Salute Network 
Registry, during a 4-year median follow up. Cli-
nical and echocardiographic data from baseline 
and last visit during follow-up were used. 
Results: At baseline, women were older, had 
higher systolic blood pressure (BP) and heart 
rate, lower diastolic BP, Framingham Risk Score 
and renal function, and included more patients 
with obesity and LVH (all p<0.001 vs. men). 
Despite optimal BP control in 62% of pati-
ents, LV mass increased over time in the total 
population, similarly in males and females, 
whereas relative wall thickness increased only 
in females (all p<0.0001). Percent change in 
LVM was positively related to follow-up duration 
and change in systolic BP, diastolic BP and body 
mass index (BMI) in both sexes (all p<0.0001). 
During follow-up, women, but not men, exhibited 
significant increase in BMI (both p<0.0001). 
After adjusting for age, follow-up duration, 
changes in BP and BMI, LV mass increased in the 
presence of both controlled and uncontrolled BP, 
but in men the change was less evident when BP 
was controlled (all p<0.001). In subgroups with 
baseline LVH (by sex-specific LVM normalized by 
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height2.7), LV mass decreased over time in men, 
but increased in women (p<0.001). 
Conclusions: In hypertensive, Caucasian out-
patients participating in the Campania Salute 
Network registry, lack of reduction in LV mass 
was particularly evident in women, indepen-
dently of confounders including age, duration of 
follow-up, changes in BP and BMI, with negligible 
benefit of BP control on LVH. 

16329 Small Aortic Root Dimen-
sion: A Contributor to Increa-
sed Arterial Stiffness in Hyper-
tension (The Campania Salute 
Network Registry) 
Mai Tone Lønnebakken, Univ of Bergen, Ber-
gen, Norway; Raffaele Izzo, Marina De Marco, 
Giovanni Esposito, Eugenio Stabile, Nicola 
De Luca, Federico II Univ Hosp, Naples, Italy; 
Eva Gerdts, Univ of Bergen, Bergen, Norway; 
Bruno Trimarco, Giovanni de Simone, Fede-
rico II Univ Hosp, Naples, Italy 
Background: In preliminary analysis in a 
population-based study larger aortic root dimen-
sion (ARD) was associated with higher stroke 
volume, diastolic blood pressure (BP) and heart 
rate, but lower systolic BP. Thus we assessed 
whether ARD influences a 2-element windkessel 
model of arterial stiffness in the setting of arterial 
hypertension. 
Methods: Ultrasound carotid intima-media 
thickness (IMT), echocardiographic ARD and 
pulse pressure (brachial) / stroke index ratio 
(PP/SVi) were measured in 12392 hypertensive 
patients (age 53±12 years, 43% women) free 
of prevalent cardiovascular (CV) disease and 
with ejection fraction ≥ 50% from the Campania 
Salute Network Registry. ARD was compared 
with the value predicted by age, sex and height, 
using an equation previously generated in 1207 
normal subjects, to predict ideal sex-specific 
ARD. A sex-specific Z-score was thereafter 
calculated (ARD-z). PP/SVi was categorized in 
normal (lowest and middle tertiles) and high 
(highest tertile). 
Results: High PP/SVi was slightly more common 
in women than in men (37% vs. 30%, p<0.01). 
Patients with high PP/SVi were older (55±13 vs. 
52±12 years), more likely to be diabetic (12% vs. 
7%) and less likely to be smokers (16% vs. 20%, 
all p<0.01). They had higher IMT and choleste-
rol level and lower BMI and GFR (all p < 0.01). 
ARD-z was significantly lower in the high than in 
the normal PP/SVi group (p<0.01). In multiva-
riable logistic regression analysis, increased PP/
SVi was associated with lower ARD-z and higher 
IMT (both p<0.0001), independent of significant 
associations with older age, female gender, low 
BMI, diabetes and smoking habit (Table). GFR 

and cholesterol levels were not independent 
covariates of PP/SVi. 

Conclusion: Small ARD together with atheros-
clerotic modifications of conduit arteries are 
associated with increased 2- element windkessel 
model of arterial stiffness in hypertension, inde-
pendently of significant effect of female gender 
and arteriosclerosis. 

13994 Masked Hypertension in 
Ischemic Stroke Patients 
Sahrai Saeed, Ulrike Waje-Andreassen, Hau-
keland Univ Hosp, Bergen, Norway; Annette 
Fromm, Halvor Øygarden, Eva Gerdts, Univ of 
Bergen, Bergen, Norway 
Background: Masked hypertension (MHT) is 
characterized by normal clinic blood pressure 
(BP), but elevated ambulatory BP (ABP) and 
associated with increased risk for target organ 
damage. We assessed clinical and metabo-
lic characteristics of MHT in ischemic stroke 
patients. 
Methods: Clinic and ABP was recorded in 219 
patients (aged 15-60 years) included in the 
prospective Norwegian Stroke in the Young Study 
(NORSYS) 3 ± 1 month after the acute stroke to 
identify normotension (NT), white-coat hyper-
tension (WCHT), MHT and sustained hyperten-
sion (HT). 
Results: MHT was found in 10% of patients. 
In univariate analyses, patients with MHT had 
higher systolic ABP and serum triglycerides than 
those with HT, higher body mass index and waist 
circumference than those with NT and WTCH 
and lower serum HDL cholesterol than all other 
BP categories (all p<0.01) (Table). In multivariate 
logistic regression analysis, lower HDL cho-
lesterol (OR 7.14[95% CI 1.61-33.33], p<0.01), 
lower fasting blood glucose (OR 2.44[95% CI 
1.15-5.26], p<0.05) and higher systolic ABP (OR 
1.07[95% CI 1.03-1.11], p<0.01), were indepen-
dently associated with MHT. Adding obesity, 
waist circumference, alcohol consumption or 
fasting serum triglycerides to the model did not 
change the results. 
Conclusion In young and middle-aged ischemic 
stroke patients in the NORSYS registry, combined 
lower HDL-cholesterol and absence of diabetes 
were particularly associated with presence of 
masked HT. 
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85 Defibrillation During Mecha-
nical Chest Compressions 
Should Be Avoided During the 
Downstroke Phase of the Chest 
Compression Cycle 
Mikkel T Steinberg, Jan-Aage Olsen, Natl 
Advisory Unit on Prehospital Emergency Med, 
Oslo Univ Hosp, Oslo, Norway; Cathrine Brun-
borg, Oslo Univ Hosp, Oslo, Norway; David 
Persse, Chris M Souders, Houston Fire Dept 
and the Baylor Coll of Med, Houston, TX; Mic-
hael Lozano Jr, Lake Erie Coll, Bradenton, FL; 
Fritz Sterz, Medical Univ of Vienna, Vienna, 
Austria; Mark A Brouwer, Heart Lung Ctr, 
Radboud Univ Nijmegen Medical Ctr, Nijme-
gen, Netherlands; Mark Westfall, Theda Clark 
Regional Medical Ctr, Neenah, WI; Pierre M 
van Grunsven, Regional Ambulance Service 
Gelderland-Zuid, Nijmegen, Netherlands; 
David T Travis, Hillsborough County Fire 
Rescue, Tampa, FL; E Brooke Lerner, Medical 
Coll of Wisconsin, Milwaukee, WI; Lars Wik, 
Natl Advisory Unit on Prehospital Emergency 
Med, Oslo Univ Hosp, Oslo, Norway 
Introduction: CPR guidelines emphasize minimi-
zing pre-shock chest compression (cc) pauses. 
Animal studies indicate higher shock success 
rates for shocks delivered during the upstroke 
phase of the cc cycle. In the Circulation Impro-
ving Resuscitation Care (CIRC) trial, providers 
delivered shocks during mechanical cc with Load 
Distributing Band (LDB). This is the first clinical 
study investigating shock success related to dif-
ferent cc cycle phases. 
Methods: Patients who received LDB cc were 
included. The first and up to three shocks were 
studied separately for initial shockable rhythms. 
Electronic defibrillator data with transthoracic 
impedance were used to determine when in the 
cc cycle (downstroke, upstroke, decompressed) 
a shock was delivered, and to identify control 
group cases with a pre-shock cc pause. Shock 
success was defined as termination of fibrilla-
tion/pulseless VT five seconds post-shock (TOF) 
and return of organized rhythm 60 seconds post-
shock (ROOR). TOF and ROOR were compared 
between the different LDB cc cycle phases and 
the control group using Chi-Square tests. P<0.05 
was considered statistically significant. Results: 
Of 1130 shocks during LDB cc, 164 could not be 
categorized to the different cc phases and were 
excluded. TOF was lower in the downstroke 
phase for all shocks and initial rhythms, and for 
shockable initial rhythms first up to three shocks, 
compared with the control group. There were no 
significant TOF differences for other cc phases. 
ROOR was independent of where in the LDB cc 
cycle the shock hit, irrespective of initial rhythm. 
Conclusion: Defibrillation attempts should be 
avoided during the downstroke phase of the con-

tinuous LDB cc cycle. Shocks during continuous 
LDB cc do not increase shock success compared 
to pre-shock LDB cc pause prior to shock. 

119 Bystanders Need Follow-up 
After Performing Cardiopulmo-
nary Resuscitation 
Wenche Torunn Mathiesen, Conrad Arnfinn 
Bjørshol, Eldar Søreide, Stavanger Univ Hosp, 
Stavanger, Norway 
Introduction: Bystanders’ intervention causes a 
2-3 times increased chance of survival to out-of-
hospital cardiac arrest (OHCA) victims by aler-
ting the Emergency Medical Services (EMS) and 
performing cardiopulmonary resuscitation (CPR). 
To improve community based survival in OHCA 
victims, health care systems are dependent on 
the appropriate actions of citizens. Performing 
CPR is, however, shown to be emotionally chal-
lenging for bystanders. We know very little about 
their need for formal follow-up. Aim: To clarify 
bystanders’ need for follow-up after performing 
CPR. 
Methods: Fifteen bystanders, who performed 
CPR to OHCA victims, took part in a qualitative 
interview study. We used in-depth interviews 
with open-ended and continuous questions, 
focusing on emotions, coping strategies and need 
for follow-up after performing CPR. 
Results: All CPR bystanders reported that expe-
riencing OHCA was an emotionally challenging 
experience. Most bystanders contacted health 
care professionals among family members and 
friends to receive recognition and acceptance 
of their CPR performance. A significant desire 
was to receive information on the cardiac arrest 
victim’s outcome, and the bystanders used great 
efforts to obtain this information. All bystanders 
described a strong need to talk to health care 
professionals shortly after performing CPR, 
preferably EMS staff. It was important for them 
to understand the most frequently experienced 
emotions after performing CPR. Bystanders, who 
experience life threatening situations in their 
daily work, described less emotional stress than 
the others. 
Conclusions: Bystanders need follow-up from 
health care professionals to learn about frequent 
emotions after CPR and to receive feed-back 
on patient outcome. We believe that organizing 
professional follow-up after CPR attempts may 
mitigate emotional stress among OHCA bystan-
ders. We believe that an organized follow-up 
of CPR bystanders might improve the general 
public’s future willingness to initiate CPR. 
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176 Assessment of Sublingual 
Microcirculation by Sidestream 
Darkfield Imaging: A Word of 
Caution
Anders B Kildal , Thor A Stenberg, Espen 
Sanden, Truls Myrmel, Ole-Jakob How, Univ 
of Tromsø, Tromsø, Norway 
Introduction: Intravital videomicroscopy of the 
sublingual microcirculation is used to monitor 
critically ill patients. Existing guidelines sug-
gest handheld video recordings of ≥ 20 seconds 
from 5 areas. We tested if a fixated camera 
that allowed extension of the observation time 
could improve sensitivity in microcirculatory 
assessment. 
Methods: Anesthetized pigs (n=8), which were 
equally divided to a handheld group where 
microcirculation was assessed continuously in 1 
min in 5 areas, and a group with a fixated camera 
where observation time was extended to 10 min 
in one area. The microcirculation was challenged 
by infusion of arginine vasopressin (AVP). Post 
ischemic acute heart failure (AHF) was induced 
by left coronary microembolization and the AVP 
infusion was repeated. Recordings were divided 
in 20 seconds sequences and Mean Flow Index 
(MFI) of small vessels were then scored and 
averaged for each measurement point. Results: 
When giving 0.003, 0,006 and 0,012 IU/kg/min 
of AVP, MFI in the fixated 10 min group was sig-
nificantly more reduced (2,03±0,38, 0,98±0,18, 
0,48±0,11) compared to both the first 20 seconds 
(2,77±0,04, 2,06±0,04, 1,74±0,06) and the total 
1 min (2,63±0,09, 1,70±0,07, 1,33±0,16) in the 
handheld group. Following induction of acute 
heart failure, cardiac output dropped to half 
of the pre ischemic values. Interestingly, MFI 
was further decreased when giving 0,001 and 
0,003 IU/kg/min of AVP in AHF (1,62±0,60 and 
1,16±0,38) compared to pre-ischemia (2,86±0,09 
and 2,03±0,38). 
Conclusion: A fixated camera with extended 
recording times reveals important microcircula-
tory changes in shock-states not detected by the 
guideline approach. 

187 Incidence, Timing and 
Duration of Newborn Resusci-
tations: Challenges for Imple-
mentation of International 
Treatment Recommendations 
Dana E Niles , Elizabeth Foglia, Diana Kim, 
Children's Hosp of Philadelphia, Philadelphia, 
PA; Ashley Murray, Ryan Olivere, Hosp of the 
Univ of Pennsylvania, Philadelphia, PA; Skare 
Christiane, Oslo Univ Hosp and Univ of Oslo, 
Oslo, Norway; Theresa Olasveengen, Oslo 
Univ Hosp, Oslo, Norway; Anne Ades, Michael 
Posencheg, Vinay Nadkarni, Children's Hosp 
of Philadelphia, Philadelphia, PA; Jo Kramer-
Johansen, Oslo Univ Hosp, Oslo, Norway 
Introduction: International consensus recom-
mendations for newborn resuscitation allocate 
<60 seconds following birth to dry, stimulate, 
and assess heart rate and respirations before 
initiating time critical interventions such as 
positive-pressure ventilation (PPV). However, 
there is scarce data on the incidence, actual 
timing and duration of interventions for newborn 
resuscitations in a normal-risk delivery room. 
Methods: Prospective, observational study 
conducted in the delivery unit at an academic 
training hospital. All deliveries during selected 
random weekday/evening 8-hours shifts were 
attended by a highly trained observer. Real-time 
data was collected on all newborns ≥32 weeks 
gestational age who received PPV immediately 
after birth. Time was recorded as from time of 
birth. Descriptive summaries were compared to 
international recommendations for time critical 
assessments and interventions. 
Results: Between Jan-June 2014, 295 (22%) 
of 1372 live deliveries were observed. PPV was 
required in 22/295 (7%) of those deliveries. 
Mean gestational age was 38 ±2.6 weeks. At 
60s, heart rate was <60/m in 3 (14%), 60-100/m 
in 12 (55%) and >100/m in 6 (27%). Within the 
first 60s, 100% received suction. Pulse oximetry 
was eventually placed on 21 (95%), but only 2 
(17%) within time critical recommended target 
of 60s: mean time to placement 138 ± 96s. PPV 
was started within 60s in 10 (45%), between 
60-<120s in 7 (32%), and >120s in 5 (23%). PPV 
duration was <60s in 3 (14%), 60-<120s in 7 
(32%), and ≥120s in 12 (54%). Time to sponta-
neous respirations (PPV stopped) was <120s in 6 
(27%) and >5m in 7 (32%). Tracheal intubation 
was required in 3 (14%); mean time to intubation 
5:42m ± 35s. 
Conclusion: Most (93%) newborns ≥32 weeks 
GA spontaneously initiate respirations. Providers 
applied international resuscitation recommenda-
tions for assessment and treatment (e.g. suction, 
pulse oximetry, initiation of PPV for HR <100), 
but were challenged to meet time-critical targets 
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for assessments and interventions for newborns 
requiring assisted ventilation. Incidence, actual 
timing and duration of interventions for newborn 
resuscitations in normal-risk delivery rooms 
should inform future guidelines for simple and 
pragmatic resuscitation guidelines.

270 Targeted Temperature 
Management at 33 or 36 
Degrees in Patients Resuscita-
ted from Out-of-Hospital Car-
diac Arrest with Initial Nons-
hockable Rhythms: Impact on 
Early Risk Factors 
Martin Frydland, Christian Hassager, The 
Heart Ctr, Copenhagen Univ Hosp, Rigshospi-
talet, Copenhagen, Denmark; Niklas Nielsen, 
Helsingborg Hosp, Helsingborg, Sweden; 
Michael Wanscher, The Heart Ctr, Copenha-
gen Univ Hosp, Rigshospitalet, Copenhagen, 
Denmark; Tobias Cronberg, David Erlinge, 
Hans Friberg, Skåne Univ Hosp, Lund, 
Sweden; Janneke Horn, Academic Medical 
Ctr, Amsterdam, Netherlands; Jan Hovdenes, 
Rikshospitalet, Oslo Univ Hosp, Oslo, Norway; 
Michael Kuiper, Leeuwarden Hosp, Leeuwar-
den, Netherlands; Yvan Gasche, Geneva Univ 
Hosp, Geneva, Switzerland; Thomas Pellis, 
Santa Maria degli Ángeli, Pordenone, Italy; 
Pascal Stammet, Ctr Hospier de Luxembourg, 
Luxembourg, Luxembourg; Jørn Wetterslev, 
Copenhagen Trial Unit, Rigshospitalet, Copen-
hagen, Denmark; Matt P Wise, Univ Hosp 
of Wales, Cardiff, United Kingdom; Anders 
Åneman, Liverpool Hosp, Sydney, Australia; 
Jesper Kjaergaard, The Heart Ctr, Copenha-
gen Univ Hosp, Rigshospitalet, Copenhagen, 
Denmark 
Targeted temperature management at 33°C 
or 36°C in patients resuscitated from out-of-
hospital cardiac arrest with initial nonshockable 
rhythms: impact on early risk factors OBJECTIVE 
Out-of-hospital cardiac arrest (OHCA) is asso-
ciated with high mortality - especially with an 
initial non-shockable rhythm (NSR). A number of 
risk factors are traditionally associated with poor 
outcome in patients with return of spontaneous 
circulation (ROSC) after OHCA. 
Hypothesis Prognostic information of traditional 
risk factors remains unaltered in relation to target 
temperature management of 33°C or 36°C in 
patients resuscitated from NSR. 
Methods The Targeted Temperature Manage-
ment at 33°C versus 36°C after Cardiac Arrest 
(TTM) trial reported similar mortality when 
targeting 33°C (TTM33) and 36°C (TTM36) in 
patients with ROSC after OHCA (NEJM 2013). 
We assessed the interaction of the two levels 
of TTM and age, time to ROSC, bystander CPR, 

lactate at admission and sex on mortality in 
the subgroup of 178 patients resuscitated from 
OHCA with NSR. 
Results Compared to patients presenting with 
shockable rhythm, patients with an initial NSR 
had longer time to ROSC, less frequently had 
bystander CPR, had higher lactate levels on 
admission,and a higher overall mortality rate 
(p<0.001 for all 4 factors). No differential effect 
of TTM at the two levels was found on mortality 
or on the following pre-specified early risk factors 
of OHCA with NSR: age (risk ratio for TTM36 
(RR) 1.01; confidence interval (CI) 0.98-1.05), 
time to ROSC (RR 0.99; CI 0.98-1.00), bystander 
CPR (RR 0.85; CI 0.43-1.67), lactate (RR 0.98; CI 
0.91-1.04) and sex (RR 1.45; CI 0.66-3.20). 
Conclusion Overall mortality rate and the prog-
nostic information of early risk factors of morta-
lity in patients resuscitated from NSR appear to 
be unaltered by level of TTM. The risk associated 
with these factors seems to have less importance 
than in shockable primary rhythm in NSR. 

274 EuReCa ONE-25 Nations, 
ONE Europe, ONE Registry: A 
Prospective Data Analysis Over 
1 Month in 25 Resuscitation 
Registries in Europe 
Jan-Thorsten Gräsner, Univ Hosp Schleswig-
Holstein, Campus Kiel, Kiel, Germany; Bernd 
W Böttiger, Univ Hosp Cologne, Cologne, 
Germany; Johann Herlitz, The Ctr of Prehos-
pital Res in Western Sweden, Stahlgrenska 
Univ Hosp, Göteborg, Sweden; Rudolph W 
Koster, Academic Medical Ctr, Amsterdam, 
Netherlands; Fernando Rossel Ortiz, Empresa 
Pública de Emergencias Sanitarias, Ctr 
de Salud Virgen del Mar (Bola Azul) Ctra, 
Almeria, Spain; Ingvild Tjelmeland, Norwe-
gian Ctr for Prehospital Emergency Care, 
Oslo Univ Hosp--Ullevaal, Oslo, Norway; Jan 
Wnent, Holger Maurer, Univ Hosp Schleswig-
Holstein, Campus Lübeck, Lübeck, Germany; 
Siobhan Masterson, St Conal's Hosp, Let-
terkenny Co Donegal, Ireland; Leo Bossaert, 
Univ of Antwerp and European Resuscitation 
Council, Antwerp, Belgium 
Background and Objectives: Cardiovascular 
disease is the leading cause of death throug-
hout Europe. There is considerable variation in 
the incidence of out-of-hospital cardiac arrest 
(OHCA) between European countries and 
communities and the incidence of resuscitation 
attempts also varies widely (38-86/100,000 
inhabitants /year). Reasons for variation in 
incidence may include differences in cardiovas-
cular disease prevalence, lifestyle and nutritio-
nal behaviour, differences in the structure and 
deployment of emergency medical services 
and variation in treatment options in receiving 
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hospitals. The aim of EuReCa ONE (European 
Registry of Cardiac arrest Trial One) is to aid 
understanding of the differences in incidence and 
outcomes from OHCA in Europe by comparing 
the epidemiology, treatment and survival from 
OHCA across 25 European countries. Prede-
fined research questions will focus on e. g.the 
incidence of OHCA throughout Europe, the 
initial presenting rhythm, the rate of return of 
spontaneous circulation (ROSC rate) and 30-day 
survival. The study is governed by a Steering 
Group from the European Resuscitation Council 
and is administered and conducted by a Euro-
pean study management team. Methods: From 
1st-31st October 2014, every patient who suffers 
an OHCA, and is attended and/or treated by an 
emergency medical service and documented in 
one of the participating registries will be included 
in the study. Patients will be included regardless 
of arrest aetiology, first rhythm, age or gender. 
The study dataset was developed in accordance 
with Utstein criteria and was ‘future-proofed’ to 
ensure data collected will be compatible with the 
2014 Utstein dataset. All data will be submitted 
by National Coordinators in each participating 
country to the EuReCa One database in anonymi-
sed format. 
Conclusion: The incidence and survival rates 
after OHCA are heterogeneous throughout 
Europe. This study is the starting point for a pan-
European registry of OHCA that can highlight 
the differences in OHCA treatment and survival 
throughout Europe and potentially serve as a 
support to quality benchmarking across the 
continent. 

289 Effect of Elevated Legs on 
Hemodynamic Performance 
During Cardiopulmonary 
Resuscitation in a Porcine 
Model of Cardiac Arrest 
Eric Qvigstad, Inst for Experimental Medical 
Res, Oslo Univ Hosp and Univ of Oslo, Oslo, 
Norway; Andres Neset, Stavanger Univ Hosp, 
Stavanger, Norway; Theresa M Olasveengen, 
Oslo Univ Hosp and Univ of Oslo, Oslo, Nor-
way; Øystein Tømte, Drammen Hosp, Dram-
men, Norway; Morten Eriksen, Per Andreas 
Norseng, Inst for Experimental Medical Res, 
Oslo Univ Hosp and Univ of Oslo, Oslo, Nor-
way; Kjetil Sunde, Jo Kramer-Johansen, Oslo 
Univ Hosp and Univ of Oslo, Oslo, Norway 
Purpose of the study: During advanced life sup-
port (ALS) end-tidal carbon dioxide (EtCO2) 
reflects cardiac output (CO). A recent clinical 
study found an association between passive 
leg raising (PLR) and increased EtCO2 during 
ALS. This may reflect a transient increase in 
pulmonary blood flow and CO, but might cause 
a detrimental decrease in coronary perfusion 

pressure (CPP). We evaluated the effect of PLR 
during experimental ALS in a randomized, facto-
rial design. 
Materials and methods: In nine anesthetized 
domestic pigs (30±1.8 kg) ventricular fibrillation 
was induced electrically. After 3 minutes of no-
flow, mechanical chest compressions (5cm @ 
100 min-1) were started. During four 5-minute 
segments of CPR we measured CO, EtCO2, 
perfusion pressures, carotid and cerebral cortical 
microcirculatory blood flow (MBF) and CPP 
(the average of the positive pressure difference 
between decompression aortic pressure (AP) 
and right atrial pressure (RAP)) at minute 2 and 
4. Interventions were provided in a randomized 
sequence with PLR vs supine position, with or 
without epinephrine (0.5mg iv). Values are given 
as mean±standard deviation. 
Results: PLR did not increase EtCO2 compared to 
supine position (3.1±0.7 vs 3.0±0.8 kPa), but CO 
was minimally increased from 1.1±0.3 to 1.2±0.3 
Lmin-1,(p=0.003). PLR did not significantly 
increase AP (57±15 vs. 48±18 mmHg, p=0.3), 
but RAP was higher (43±10 vs. 31±7, p=0.003). 
However, no difference was found in CPP due to 
marked variation in both groups (median(range): 
PLR 20 (9,43) and supine 17(9,58)). The effect of 
epinephrine during this experimental setup was 
minimal. 
Conclusion: We did not find a positive effect of 
PLR during experimental ALS, but there were no 
obviously detrimental effects either. 

316 A Novel Video-Based Mot-
ion Analysis System to Evaluate 
Performance of Cardiopulmo-
nary Resuscitation in Ambu-
lance Transport 
Patrick Chow-In Ko, Cedric Guan-Cheng Jin, 
Natl Taiwan Univ Hosp, Taipei, Taiwan; Jhe-
Wei Li, Jing-Fu Juang, Natl Cheng Kung Univ, 
Tainan, Taiwan; Joar Eilevstjønn, Laerdal 
Medical AS, Stavanger, Norway; Chih-Wei 
Yang, Matthew Huei-Ming Ma, Natl Taiwan 
Univ Hosp, Taipei, Taiwan; Ja-Ling Wu, Natl 
Taiwan Univ, Taipei, Taiwan; Min-Chun Hu, 
Natl Cheng Kung Univ, Tainan, Taiwan 
Objectives: Various devices, either expensive 
or inconvenient, were developed to monitor the 
quality of CPR, which is crucial to survival for 
cardiac arrest. CPR performance en route of 
ambulance transport was hard to be measured 
and rarely reported. A novel videobased CPR 
analysis system, called “See-CPR”, showing 
reliable CPR performance evaluation in previous 
manikin study, was designed to automatically 
analyze CPR performance in ambulance of 
OHCA transport. 
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Methods: To automatically detect chest com-
pression (CC) movements in video documenting 
CPR, we first estimated the motion of objects 
using the motion vectors of MPEG videos. We 
extracted representative features and used a 
hierarchical detecting scheme, including frame-
level detection and group-level classification, to 
determine the location of CC occurrence in both 
time and spatial domains. CC rate, CC duration, 
and hands-off no flow time (NFT) can be shown 
on video simultaneously. (Figure 1) To determine 
the performance of computerized video motion 
detection analysis, the total NFT (in seconds), 
the fraction of NFT (by percentage), and the CC 
rate (number per minute) were evaluated and 
compared with manual analysis of video in slow 
motion style. All the human faces in videos were 
in mosaic before analysis. 
Results: Twenty video sequences of CPR in ambu-
lance for 20 cardiac arrest patient transports 
by different paramedic teams were analyzed. 
The computerized video motion analysis versus 
manual analysis showed no significant difference 
among the total NFT (71.7±33.0 vs 61.2±37.9, p= 
0.22), the fraction of NFT (33.3±5.6 vs 27.4±11.7, 
p= 0.13), and the chest compression rate 
(84.7±11.7 vs 84.9±11.8, p= 0.65). 
Conclusions: A reliable video-based CPR motion 
detection and analysis system for automatically 
reporting real-time CPR performance in ambu-
lance transport was proposed. It can be used for 
monitoring and real-time feedback of resuscita-
tion en route of ambulance transport.

347 «No-Blow Time» During the 
First Minute of Neonatal 
Christiane Skåre, Oslo Univ Hosp, Ullevaal, 
and Univ of Oslo, Oslo, Norway; Jo Kramer-
Johansen, Norwegian Ctr for Prehospital 
Emergency Care and Oslo Univ Hosp, Ulle-
vaal, Oslo, Norway; Dana E Niles, Vinay M 
Nadkarni, Children`s Hosp of Philadelphia, 
Philadelphia, PA; Theresa M Olasveengen, 
Oslo Univ Hosp, Oslo, Norway 
Background: Most newborns manage the 
transition from intra- to extrauterine life without 
interventions. Still, approximately 5 % need 
positive pressure ventilation (PPV) for successful 
transition. Guidelines urge providers to ensure 
good quality PPV for at least 30 seconds before 
considering chest compressions and intravenous 
therapy. Pauses in PPV during this first minute 
may delay recovery of spontaneous respiration 
and heart rate. Objective: To find the proportion 
of no-blow time during the first minute of PPV in 
non-breathing babies. 
Methods: Prospective observational study at 
Oslo University Hospital, Norway. All newborns 
(gestational age > 32 weeks) receiving PPV 
immediately after delivery were included. Six 

cameras with motion detectors were installed at 
every resuscitation bay capturing both expected 
and unexpected compromised newborns. We 
determined no-blow time as the cumulative 
number of seconds without PPV efforts and wit-
hout spontaneous breathing and report fraction 
of no-blow time during the first minute. Data 
are presented as median (range). Approval was 
obtained from our institutional review board. All 
providers and parents were informed in writing 
about the project and could opt-out at any time. 
Results: 277 of 1276 (22 %) newborns were 
filmed in the resuscitation bays and 49 (4 
%) received PPV, weight 3.2 (1.4-4.2) kg and 
gestational age 40 (32-43) weeks. PPV started 
44 (3-244) s after arrival at the resuscitation bay 
and lasted for more than one minute in 40 cases. 
Median duration was 128 (25-2052) s. One new-
born was admitted to NICU with ongoing PPV. 
Nineteen infants (40 %) were ventilated continu-
ously, or with minimal pause (< 6 seconds/10 %) 
during the first minute of PPV. For the remaining 
30 infants no-blow fraction was 54 (13-90) %. 
PPV was halted due to distractions, reposition 
of mask or change of equipment between 1 and 
5 times. 
Conclusion: In 60 % of the neonatal resuscita-
tions interruptions in ventilation are frequent 
with 50 % no-blow fraction during the first 
minute of PPV. Eliminating disruption for impro-
ved quality of PPV delivery should be emphasized 
when training newborn resuscitation providers. 


