
hjerteforum   N° 4/ 2017/ vol 3077

NORSKE ABSTRAKTER 
PRESENTERT I BARCELONA

European Heart Journal (2017) 38 (Supplement)

P2638. Plasma trimethylamine-
N-oxide is associated with atrial 
fibrillation
G.F.T. Svingen1, P.M. Ueland2, R. Seifert1, K.H. 
Loland1, R.P. Pedersen1, P.M. Schuster1, T. 
Karlsson2, G.S. Tell3, H. Schartum-Hansen4, 
M.M. Svenningsson1, E. Strand2, D.W. Nilsen2, 
J.E. Nordrehaug2, O.K. Nygaard2, 1Haukeland 
University Hospital, Department of Heart 
Disease - Bergen - Norway, 2University of Ber-
gen, Department of Clinical Science - Bergen 
- Norway, 3University of Bergen, Global Public 
Health and Primary Care - Bergen - Norway, 
4Innlandet Hospital Trust, Hamar-Elverum 
Hospital Division - Hamar - Norway, 
Background/Introduction: Higher plasma trime-
thylamine-N-oxide (TMAO) concentrations are 
associated with cardiovascular disease (CVD). 
Any specific relationships with atrial fibrillation 
(AF) are not known.
Purpose: We evaluated potential associations 
between plasma TMAO with previous and 
incident AF among 4141 Norwegian patients 
undfergoing coronary angiography for suspected 
stable angina pectoris.
Methods: We studied cross-sectional and pro-
spective relationships between plasma TMAO 
and AF by Mann-Whitney U test and Cox regres-
sion, respectively. We explored improvement in 
risk prediction by calculating the continuous net 
reclassification index (NRI>0). Information on 
incident AF was obtained from public Norwegian 
health registries.
Results: Baseline plasma TMAO was associated 
with an adverse CVD risk profile. Median (25–75 
percentile) plasma TMAO was 6.4 (4.4–11.6) 
and 5.6 (3.6–9.5) μmol/L among patients with 
(N=344) and without (N=3797) previous AF, 
respectively; P<0.001
Among patients without previous AF, 412 
patients (10.9%) were diagnosed with incident 
AF during median 7.3 years of follow-up. The 
age-and gender adjusted hazard ratio (95% 
confidence interval (CI)) for incident AF was 
1.16 (1.05–1.28); P=0.003 per 1 SD increase in 
log-transformed plasma TMAO. Similar risk 
estimates were obtained when adjusting for tra-
ditional AF risk factors (hypertension, body mass 
index, smoking and diabetes), and also when 
further controlling for left ventricular ejection 
fraction, estimated glomerular filtration rate, the 

extent of coronary artery disease at angiography, 
heart failure, serum high sensitive cardiac tropo-
nin T, as well as dietary intakes of total choline or 
betaine.
Adding TMAO to traditional AF risk factors 
yielded NRI>0 (95% CI) 0.106 (0.028–0.184); 
P=0.007.
Conclusions: Among patients with suspected 
stable angina pectoris, plasma TMAO was 
associated with previous and incident AF, and 
improved risk prediction of the latter. The pro-
spective association was independent of tradi-
tional AF risk factors and potential confounders, 
as well as of dietary choline and betaine intake. 
Our findings suggest that higher plasma TMAO 
reflects metabolic alterations predisposing for 
AF.

P736. Relative downregulation of 
septal function and metabolism in 
TGA patients with atrial switch
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of Cardiology and Inst. for Surgical Research, 
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Background: In patients with transposition 
of the great arteries (TGA) and atrial switch, 
the right ventricle (RV) becomes the systemic 
ventricle. These patients have increased risk of 
heart failure. We have previously demonstrated 
reduced septal function by regional strain and 
work analyses.
Purpose: To determine whether reduced septal 
function in TGA-patients is reflected in reduced 
metabolism.
Methods: We included 10 TGA patients, age 
(30±5 years mean±SD), operated with atrial 
switch (Senning/Mustard) shortly after birth. 
Myocardial shortening was measured as 
longitudinal strain by speckle tracking echocar-
diography. Myocardial glucose metabolism was 
measured by 18F-fluorodeoxyglucose PET imag-
ing (FDG-PET) by standard protocol, using SUV 
body mass (SUV:Standardized Uptake Value) 
as unit. These SUV were also normalized to the 
highest SUV value. Values presented are average 
SUV from volumes of interest (VOI) from the 
basal and mid segments for septum and RV free 
wall for both absolute and relative SUV.
Results: Septal longitudinal shortening was 
markedly reduced compared to the RV free wall 
(13±2 vs 20±3%, P<0.001) (Figure, panel A). 
Myocardial glucose metabolism, i.e. 18FDG-up-
take, was also reduced in the septal segments 
compared to the RV free wall (SUV 5.1±1.8 vs 
6.3±1.8, P<0.001). When SUV was normalised 
to the VOI with highest SUV, the septum had a 
mean of 0.75±0.09 vs 0.95±0.04 in the lateral 
wall (P<0.001) (Figure, panel B). In each patient, 
with no exception, the absolute value of SUV 
and strain were lower in the septum than in the 
RV free wall. In the typical example in panel C, 
there is normal metabolism in the RV free wall 
(homogenous red) and reduced metabolism is 
seen in the septum (pale red or yellow).
Conclusions: TGA patients demonstrated 
markedly reduced septal function which was 
accompanied by reduction in septal metabolism. 
Global function of the systemic right ventricle 
was maintained due to preserved function of the 
RV free wall. The change in septal function and 

metabolism may be early markers of decompen-
sation of the systemic ventricle.

5924. Lack of the extracellular 
matrix proteoglycan lumican in 
mice exacerbates left ventricular 
dilatation and contractile dysfunc-
tion upon pressure overload
N. Mohammadzadeh1, I.G. Lunde1, K. Ande-
nas1, M.E. Strand1, J.M. Aronsen1, B. Skrbic2, 
H.S. Marstein1, C. Bandlien2, S. Nygard1, I. 
Sjaastad1, S. Chakravarti3, G. Christensen1, 
K.V. Engebretsen2, T. Tonnessen2, 1Institute 
for Experimental Medical Research (IEMR), 
Ulleval University hospital - Oslo - Norway, 
2Ulleval University Hospital, Department 
of Cardiothoracic Surgery - Oslo - Norway, 
3Johns Hopkins University of Baltimore - Bal-
timore - United States of America, 
Heart failure (HF) in response to pressure 
overload is characterized by cardiac remodel-
ing. Lumican (LUM) is an extracellular matrix 
(ECM)-localized small leucine-rich proteoglycan 
(SLRP) with increased expression in hearts of HF 
patients and mice subjected to pressure overload 
by aortic banding (AB). To test the hypothesis 
that lumican is important for cardiac remodel-
ing, lumican knock-out (LUM−/−) mice were 
subjected to AB and neonatal rat heart primary 
cultures exposed to LUM.
LUM exists as a non-glycosylated 38 kDa core 
protein and a 50–75 kDa proteoglycan in the 
mouse left ventricle (LV, n=3). When overex-
pressed in HEK293 cells, WT LUM was secreted 
into the culture medium, while the non-glyco-
sylated N88A/N127A/N160A/N252A mutant 
was retained intracellularly (n=8). LUM+/− 
intercrosses (n=47) showed that out of 236 
pups, 8 were LUM−/− (3% vs. expected 25%, 
p<0.0001), suggesting that LUM−/− predomi-
nantly is embryonic lethal. Echocardiography of 
adult LUM−/− mice showed no cardiac pheno-
type (n=9–26). LUM−/− exhibited exacerbated 
LV dilatation 1–10 weeks post-AB (n=3–14), with 
exacerbated contractile dysfunction 4–10 weeks 
post-AB. LV wall thickness was reduced 2 and 
6–10 weeks post-AB. Importantly, Sirius Red 
staining of mid-ventricular sections (n=3–4) 
showed reduced fibrosis in LUM−/− 12 weeks 
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post-AB, with reduced LV expression of collagen 
(COL1A2) and a marker of myofibroblast differ-
entiation (ACTA2). To identify LUM-dependent 
molecular mechanisms, transcriptional profil-
ing was performed on LUM−/− hearts. RNA 
sequencing (n=3) showed differential expres-
sion (DE) of 714 transcripts 2 weeks post-AB 
(>1.33-fold up/<0.75-fold down, p<0.001). We 
identified 4 KEGG pathways and 69 enriched 
gene ontology categories (FDR<0.05), with 
extracellular space, inflammatory response and 
defense response as top three. Ingenuity Pathway 
Analysis (IPA) suggested miR-21 among top 
inactivated upstream regulators, while p38-
MAPK, IL-1β, NFκB and IL6 were among the top 
activated. Interestingly, SPON2, a molecule with 
pro-fibrotic, pro-hypertrophic and pro-inflamma-
tory effects was among the most downregulated 
genes in LUM−/− post-AB. Cultured cardiac 
fibroblasts (n=3 isolations, n=19–21) responded 
to LUM treatment (24h) with upregulation of 
molecules that are important in ECM remodeling, 
i.e. proliferation (PCNA), myofibroblast differ-
entiation (ACTA2, SM22), fibrosis (COL1A2, 
COL3A1, POSTN, miR-21a-5p, SPON2), colla-
gen cross-linking (LOX) and ECM degradation 
(MMP2).
In conclusion, our results from experiments in 
LUM−/− mice suggest that lumican plays an 
important role during development and cardiac 
remodeling in response to pressure overload, 
with exacerbated dilatation and contractile 
dysfunction as the most important phenotype. 
Our results indicate that lumican is a pro-fibrotic 
mediator, regulating cardiac fibroblast phenotype 
and ECM production, thereby affecting heart 
failure progression.

P3339. Automatic measurements 
of tissue doppler indices to detect 
left ventricular dysfunction
J.F. Grue1, S. Storve1, O.C. Mjolstad2, O. Salve-
sen3, S.O. Samstad2, H. Torp1, H. Dalen1, B.O. 
Haugen1, 1Norwegian University of Science 
and Technology, NTNU, Department of Cir-
culation and Medical Imaging - Trondheim 
- Norway, 2St. Olav’s Hospital, Trondheim 
University Hospital, Clinic of Cardiology - 
Trondheim - Norway, 3Norwegian University 
of Science and Technology, NTNU, Depart-
ment of Public Health and Nursing - Trond-
heim - Norway, 
Introduction: With the 
increasing use of pock-
et-sized ultrasound devices 
by inexperienced users, 
automated measurements 
of left ventricular (LV) 
function will represent an 
advantage. LV longitudi-
nal function is reduced in 

patients with systolic and diastolic dysfunction, 
and can be quantified by measuring the mitral 
annular plane systolic excursion (MAPSE), peak 
systolic (S’) and peak early (e’) and late (a’) 
diastolic mitral annular velocity. We have devel-
oped an algorithm that automatically measures 
these indices with a good precision, intended for 
inexperienced users.
Purpose: To evaluate the ability of the automatic 
algorithm to detect systolic and/or diastolic LV 
dysfunction, using experienced cardiologists’ 
echocardiographic evaluation of LV function as 
the reference.
Methods: 201 patients (126 males, median 
age 67 years) underwent echocardiographic 
examination by experienced cardiologists. LV 
dysfunction was defined as ejection fraction 
<50% or ejection fraction ≥50% and signs of 
elevated filling pressure. From apical four-cham-
ber color tissue Doppler recordings, MAPSE, S’, 
e’ and a’ were measured automatically, from the 
basis of the septal and lateral LV walls. Septal 
and lateral measurements were averaged. The 
ability of the indices to detect LV dysfunction 
was studied in receiver operating characteristics 
(ROC) analyses. The area under the curve (AUC) 
for the different indices were compared. Sensi-
tivity, specificity and positive (PPV) and negative 
predictive value (NPV) and cutoff values, with 
95% confidence intervals (CI), were estimated 
by bootstrapping.
Results: 56 patients had LV dysfunction (47 sys-
tolic, 9 diastolic dysfunction). The best predictors 
of LV dysfunction were MAPSE (AUC=0.856) 
and S’ (AUC=0.838), with no significant differ-
ences between them (p=0.08). There were no 
statistically significant differences between a’ 
and S’ or e’ (p>0.191). The ROC curves are shown 
in Fig. 1. Table 1 shows specificity, PPV, NPV and 
cutoff values corresponding to 90% sensitivity.
Conclusions: Automatic measurements of 
mitral annular motion were helpful in detection 
of LV dysfunction. MAPSE and S’ were the best 
among the indices we assessed, but they should 
be evaluated in the context of other variables 
such as valvular function and be studied in other 
populations.

Table 1. Performance of indices used to detect LV dysfunction in 201 patients

Indices Sensitivity Specificity 
(95% CI) PPV (95% CI) NPV (95% CI) Cutoff (95% CI)

MAPSE 90% 62 (44–79) % 48 (36–63) % 97 (94–100) % ≤11 (10–12) mm

S’ 90% 58 (35–73) % 46 (33–58) % 95 (91–98) % ≤5.7 (5.2–6.3) cm/s

e’ 90% 37 (22–58) % 36 (28–47) % 93 (87–97) % ≤7.5 (6.3–7.9) cm/s

a’ 90% 39 (21–66) % 37 (27–52) % 92 (87–96) % ≤8.0 (6.6–8.9) cm/s
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P4581. Systemic cardiac troponin 
T is associated with incident atrial 
fibrillation among patients with 
suspected stable angina
V. Vavik1, E.K.R. Pedersen2, G.F.T. 
Svingen2, E. Solheim2, K.M. Aakre3, 
O.K. Nygard1, K. Vikenes1, 1Haukeland 
University Hospital, Department of Heart 
Disease - Bergen - Norway, 2University of 
Bergen, Department of Clinical Science - 
Bergen - Norway, 3Haukeland University 
Hospital, Laboratory of Clinical Bioche-
mistry - Bergen - Norway, 
Purpose: Higher systemic cardiac troponin T 
(hs-cTnT) is associated with overall adverse 
prognosis for cardiovascular disease; 
however, the relationship with incident atrial 
fibrillation (AF) is less known. We studied 
this relationship among 3568 patients 
evaluated with coronary angiography for 
stable angina pectoris and without previous 
history of AF.
Methods: The prospective association 
between hs-cTnT categories (≤3 ng/L; 
n=1694, 4–9; n=1085, 10–19; n=614 and 
20–30; n=175) were studied by Kaplan 
Meier plots and by Cox regression.
Results: The population consisted of 2535 
(71.0%) males with a median (interquartile 
range) age of 61 (54 - 69) years. A total of 412 
(11.5%) were diagnosed with AF. Kaplan Meier 
plots revealed a strong, graded association 
between hs-cTnT categories and risk of AF (Fig-
ure 1). In a Cox model adjusted for age, sex, body 
mass index, hypertension, diabetes mellitus, 
smoking, Apo A1, Apo B, estimated glomerular 
filtration rate, and left ventricular ejection frac-
tion (%) (Model 1), hazard ratios (HRs) (95% 
confidence intervals [CIs]) were 1.53 (1.16–2.03), 
2.03 (1.49–2.78) and 2.15 (1.40–3.31) when com-
paring the 2nd, 3rd and 4th to the 1st hs-cTnT 
group, respectively (P for trend <0.000001). The 
association was similar after further adjusting for 
severity of angiographic coronary artery disease 
(0–3) at baseline, medication (acetylsalisylic 
acid, calcium blockers, beta blockers, loop diuret-
ics, ACE-inhibitors and/or angiotensin receptor 
blockers and statins), previous peripheral artery 
disease or previous coronary intervention (Model 
2).

Conclusion: In this large and well-defined 
cohort of patients undergoing elective coronary 
angiography, higher levels of hs-cTnT predicted 
increased risk of incident AF independent of 
traditional risk factors.

Table 1. Hs-cTnT and incident AF

Hs-cTnT 
(ng/L)

Univariate Model 1 Model 2

Hazard Ratio 
(95% CI) P value Hazard Ratio 

(95% CI) P value Hazard Ratio 
(95% CI) P value

<4 Ref Ref Ref

4–9 2.23 (1.71–2.91) <0.000001 1.53 (1.16–2.03) 0.0029 1.52 (1.15–2.02) 0.00036

10–19 3.60 (2.72–4.72) <0.000001 2.03 (1.49–2.78) <0.000001 2.02 (1.47–2.76) <0.000001

20–30 4.27 (3.89–6.29) <0.000001 2.15 (1.40–3.31) 0.00045 2.05 (1.33–3.16) 0.0012

Figure 1. Kaplan-Meier plot of incident AF
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Figure 2. Detection of LV dysfunction.
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1194. 7-year change in physical 
fitness in healthy middle-aged men 
predicts stroke during 28 years 
follow-up
E. Prestgaard1, J. Mariampillai2, K. Enge-
seth1, K. Gjesdal1, K. Liestol3, J. Erikssen1, J. 
Bodegard1, S. Kjeldsen1, E. Berge1, I. Grund-
vold1, 1Oslo University Hospital, Department 
of Cardiology - Oslo - Norway, 2University of 
Oslo, Department of Medicine - Oslo - Norway, 
3University of Oslo, Department of Informatics 
- Oslo - Norway, 
Background: Little is known about temporal 
change in physical fitness and later risk of stroke 
in healthy individuals.
Methods: We performed a prospective cohort 
study of 2014 healthy Norwegian men aged 
40–59 years, recruited during the period 
1972–1975 and followed until 2007. Participants 
underwent a comprehensive assessment at 
baseline and at a 7-year follow-up visit, including 
a bicycle exercise test. Only participants who 
were healthy and able to complete the exercise 
test at both visits were included in the analyses. 
Physical fitness was measured as total work 
(kJ) divided by body weight (kg) and was age-
adjusted. We calculated change in fitness from 
baseline to the 7-year visit, and divided the parti-
cipants into quartiles of the delta value between 
the two visits. Data on stroke were collected from 
all later visits, medical records and the national 
death registry. We used Cox regression for ana-
lysis, adjusting for risk factors registered at the 7 
year follow-up visit: age, systolic blood pressure, 
smoking, body mass index, resting heart rate, PR 
interval and physical fitness (at baseline).
Results: 1403 (70%) participants met the 
inclusion criteria. During 7 years 487 (35%) par-
ticipants increased while 916 (65%) decreased 
their level of age-adjusted physical fitness. Mean 
change in physical fitness was -0.13 kJ/kg. 177 
(13%) of the participants had a stroke during a 
median of 23 years follow-up. Compared to the 
quartile with largest decrease in physical Fitness 
(Q1), the quartile with largest increase (Q4) had 
a hazard ratio of 0.44 for later stroke (95% CI 
0.28–0.67, p<0.001, Figure 1).

Conclusion: Temporal change in physical fitness 
in middle-aged healthy men predicts stroke 
during long-term follow-up and into old ages.

P1441. Left ventricular mechani-
cal dispersion, a novel marker for 
ventricular arrhythmic events, 
is increased in conditions with 
enhanced risk for cardiovascular 
disease. Data from the ACE 1950 
study
E.N. Aagaard1, B. Kvisvik1, M.O. Pervez1, 
M.N. Lyngbakken1, T. Berge2, S. Enger2, 
E.B. Orstad1, A. Tveit2, H. Rosjo1, K. Steine1, 
1Akershus University Hospital, Department of 
Cardiology, Division of Medicine - Lørenskog 
- Norway, 2Bærum Hospital, Vestre Viken Hos-
pital Trust, Department of Medical Research 
- Bærum - Norway, 
Background: Increased mechanical dispersion 
(MD) has proven to predict ventricular arr-
hythmic events in patients with established 
cardiovascular disease (CVD). Little is known 
about MD in the general population.
Purpose: To investigate if increased MD is pre-
sent in individuals with established risk factors 
for CVD in a middle-aged general population.
Methods: The Akershus Cardiac Examination 
(ACE) 1950 cohort included 3706 men and 
women born in 1950 from Akershus County, Nor-
way. Baseline examination included evaluation 
for CV risk factors and two-dimensional speckle 
tracking imaging echocardiography. We measu-
red left ventricular (LV) global longitudinal strain 
(16 segments) and calculated MD from these 
measurements. MD is the standard deviation of 
contraction duration of the 16 segments, and is 
a measure of LV contraction heterogeneity. We 
assessed the association between established 
clinical conditions for CV risk and MD by multi-
variate linear regression analyses.
Results: In total 2525 subjects (68%) had echo-
cardiographic images suitable for strain analyses. 
The median value for MD was 38 ms (IQR 17.25). 
Baseline characteristics according to MD are 
outlined in the table. Subjects with supra-median 
MD had a higher prevalence of CV risk factors. In 
a multivariate model we found a significant asso-
ciation between increased MD and hypertension 
(B=4.11; p<0.001), CAD (B=7.40; p<0.001), 
renal failure (B=6.80; p<0.01), diabetes (B=2.23; 
p<0.05), obesity (B= 1.40; p<0.05) and COPD 
(B=2.50; p<0.05), but not stroke/TIA.
Conclusion: The present study demonstrates 
that increased LV MD is frequently present in 
subjects with clinical conditions at risk of CVD. 
This finding may indicate that individuals who fall 
into these categories are more prone to ventricu-
lar events.
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3865. Patients with left bundle 
branch block are hypersensitive 
to afterload: moderate elevation 
of systolic pressure caused mar-
ked depression of left ventricular 
function
J. Aalen1, P. Storsten1, J. Hisdal2, E.W. Remme1, 
C.K. Larsen1, P.A. Sirnes3, O. Gjesdal4, H. Skul-
stad4, O.A. Smiseth4, 1Institute for Surgical 
Research and Center for Cardiological Inno-
vation, Oslo University Hospital - Oslo 
- Norway, 2Oslo University Hospital, 
Department of Vascular Diseases - Oslo 
- Norway, 3Østlandske Hjertesenter - 
Moss - Norway, 4Dep. of Cardiology and 
Inst. for Surgical Research, Oslo Univer-
sity Hospital - Oslo - Norway, 
Introduction: In epidemiological stud-
ies left bundle branch block (LBBB) in 
otherwise healthy individuals carries a 
good prognosis, whereas LBBB in patients 
with arterial hypertension is associated 
with increased morbidity and mortality. 
We hypothesized that elevated blood 
pressure has a direct depressive effect on 
left ventricular (LV) function in individuals 
with LBBB.
Purpose: To test the hypothesis that sub-
jects with LBBB have reduced tolerance to 
elevation in arterial pressure.
Methods: Eleven otherwise healthy LBBB-pa-
tients were compared to 11 age-matched controls 
with similar LV ejection fraction (EF). Inflatable 
cuffs were placed around both thighs and one 
arm and a handgrip dynamometer was used for 
static exercise. Global longitudinal strain was 
measured by speckle tracking echocardiography 
and LVEF by biplane Simpson’s method. Arterial 
pressure was increased by simultaneous cuff 
inflation and handgrip.

Results: The intervention increased systolic 
pressure by 34±13 mmHg in LBBB patients 
and 38±12 mmHg in controls (NS). This 
was associated with a reduction in LVEF 
from 52±4 to 41±6% (p<0.01) in LBBB 
and from 54±4 to 49±5% (p<0.01) in 
controls (p<0.02 LBBB vs controls). Global 
longitudinal strain decreased from 16.9±2.4 
to 12.3±1.9% (p<0.01) in LBBB and from 
20.8±2.5 to 18.4±2.4% (p<0.01) in con-
trols, (p<0.01 LBBB vs controls). The figure 
shows strain traces from a representative 
patient and illustrates that the decrease 
in global LV function with elevated blood 
pressure in LBBB patients was due to a 
marked decrease in septal systolic short-
ening, whereas LV free wall shortening was 
maintained.
Conclusions: Moderate elevation of 

afterload in patients with LBBB caused marked 
depression of LV systolic function. This was 
attributed to aggravation of septal function. 
Future studies should investigate if a similar load 
dependency is present in hypertensive patients 
with LBBB and during right ventricular pacing 
which similar to LBBB, causes abnormal septal 
motion.

Baseline of LV mechanical dispersion
MD below MD above p value*

median value 
(<38 ms)

median value 
(≥38 ms)

n 1254 1271

Male sex 616 (49.1%) 652 (51.3%) 0.274

Obesity (BMI ≥30) 165 (13.2%) 235 (18.5%) <0.001

Hypertension 616 (49.1%) 803 (63.2%) <0.001

Diabetes 77 (6.1%) 126 (9.9%) <0.001

Renal failure 12 (1.0%) 34 (2.7%) <0.01

COPD 71 (5.7%) 106 (8.3%) <0.001

Coronary artery disease (CAD) 43 (3.4%) 105 (8.3%) <0.001

Stroke/TIA 40 (3.2%) 54 (4.2%) 0.160

Values are reported as counts and (%) of n. *Analyses by Chi-
square test.
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P6363. Abnormal left ventricular 
geometry in ankylosing spondylitis
H. Midtboe1, E. Gerdts2, I.J. Berg3, S. Rollef-
stad4, R. Jonsson5, A.G. Semb4, 1Haukeland 
University Hospital, Department of Heart 
Disease - Bergen - Norway, 2University of 
Bergen, Department of Clinical Science - 
Bergen - Norway, 3Diakonhjemmet Hospital, 
Department of Rheumatology - Oslo - Norway, 
4Diakonhjemmet Hospital, Preventive Cardio-
Rheuma Clinic, Department of Rheumatology - 
Oslo - Norway, 5University of Bergen, Broegel-
mann Research Laboratory - Bergen - Norway, 
Background: Abnormal left ventricular (LV) 
geometry is a strong precursor for cardiovascular 
disease. Patients with ankylosing spondylitis 
(ASp) have increased risk for cardiovascular 
disease, but whether they also have increased 
prevalence of subclinical cardiac disease like 
abnormal LV geometry is unknown.
Purpose: To assess the prevalence and covari-
ables of abnormal LV geometry in patients with 
ASp.
Methods: Clinical and echocardiographic data 
from 139 ASp patients, and 126 age- and sex 
matched control subjects were used. LV geome-
try was classified as abnormal if LV hypertrophy 
(LV mass index ≥49.2 g/m2.7 in men and ≥46.7 
g/m2.7 in women) or concentric geometry (LV 
relative wall thickness ≥0.43) was present.
Results: ASp patients were on average 49 years 
old, and 40% were women. The prevalence of 
hypertension (35% versus 41%) and diabe-
tes (5% versus 2%) were similar among ASp 
patients and controls, but ASp patients had 
lower rates of obesity (8% versus 17%, p=0.03). 
Patients with ASp had higher prevalence of LV 
hypertrophy (15% vs 6%, p=0.01) compared 
to controls, in particular of the eccentric type 
(Figure). Control subjects had more concentric 
remodelling than ASp patients (19% versus 
8%, p=0.008) (Figure). In multivariable logistic 
regression analysis, having ASp was associated 
with LV hypertrophy independent of significant 

associations with presence of hypertension and 
obesity (odds ratio 6.4, 95% confidence interval 
2.1–19.4, p=0.001). ASp disease characteristics 
or use of anti-inflammatory medication were not 
associated with abnormal LV geometry.
Conclusion: ASp patients have higher preva-
lence of LV hypertrophy, in particular eccentric 
LV hypertrophy, which may contribute to the 
reported increased risk of cardiovascular events 
in patients with ASp.

P4528. Bystander cardiopulmo-
nary resuscitation after out-of- 
hospital cardiac arrest in children 
with congenital heart defects
J. Jortveit1, J. Klconvasky2, L. Eskedal1, G. 
Dohlen2, S. Birkeland2, H. Holmstrom2, 1Sor-
landet Hospital, Department of Cardiology 
- Arendal - Norway, 2Oslo University Hospital 
- Oslo - Norway, 
Background: Congenital heart defects (CHDs) 
are common birth defects, and children with 
congenital heart defects have increased risk of 
out-of-hospital cardiac arrest (OHCA) compared 
to healthy individuals. The outcome of OHCA in 
children is generally poor. Bystander cardiopul-
monary resuscitation (BCPR) may prevent death, 
but previous studies have reported a low rate of 
BCPR following OHCA in children. In this nation-
wide cohort study, we describe the rate of BCPR 
and the rate of survival after OHCA in children 
2–18 years old with CHDs.
Methods: Data concerning all live births in 
Norway in 1994–2009 were retrieved from the 
Medical Birth Registry of Norway, the patient 
administrative systems at all hospitals in Norway, 
the University Hospital’s Clinical Registry for 
Congenital Heart Defects and the Norwegian 
Cause of Death Registry. Survivors were followed 
through 2012, and supplementary information 
for the deceased children was retrieved from 
medical records at Norwegian hospitals. Cardiac 
arrests within 30 days of a cardiac surgical pro-
cedure were excluded.
Results: Among the 943 871 live births in 
Norway 1994–2009, CHDs were identified in 11 
272 (1.2%) children. We identified eleven (0.1%) 
children 2–18 years old who experienced OHCA. 
The OHCA was witnessed by family members 
in nine cases and by health personal in one case. 
Bystander cardiopulmonary resuscitation was 
initiated in all eleven patients. Return of sponta-
neous circulation occurred in six (55%) children, 
but three of them died of anoxic brain damage 
within a few days. Three (27%) children survived, 
two of them without serious sequelae.
Conclusion: The rate of bystander cardiopulmo-
nary resuscitation after out-of-hospital cardiac 
arrest among children with congenital heart 

 

 

Figur 1. LV geometry in ASp patients and 
controls
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defects was high in Norway 1994–2012. The 
survival was comparable to the reported rate in 
the general child population.

P2528. Exercise and gender 
differences in hypertrophic 
cardiomyopathy
L.A. Dejgaard1, T.F. Haland1, O.H. Lie1, M. 
Ribe2, T. Edvardsen1, K.H. Haugaa1, 1Oslo Uni-
versity Hospital, Rikshospitalet, Department 
of Cardiology and Center for Cardiological 
Innovation and University of Oslo - Oslo - Nor-
way, 2Oslo University Hospital, Rikshospitalet, 
Department of Cardiology and Center for 
Cardiological Innovation - Oslo - Norway, 
Introduction: Hypertrophic cardiomyopathy 
(HCM) is an autosomal dominant disease with 
doubled penetrance in males versus females.
Competitive sports are discouraged in pheno-
type positive, due to possible increased risk of 
arrhythmias and sudden cardiac death. Relation 
between exercise and heart morphology in HCM 
is not known.
Purpose: We aimed to investigate the relation 
between lifetime exercise and phenotype expres-
sion in HCM females and males.

Methods: We included 187 HCM subjects of 
which 121 (65%) had left ventricular hypertrophy, 
hence HCM phenotype positive (HCM+) (47 
Females/ 74 Males) and 66 (35%) were HCM 
genotype positive, phenotype negative (HCM−) 
(40 Females/ 26 Males). We defined physical 
activity ≥6 metabolic equivalents as vigorous 
exercise and recorded lifetime vigorous exercise. 
Subjects with vigorous exercise for ≥4 hours/
week for ≥6 years were defined as athletes. By 
echocardiography we assessed left ventricular 
(LV) maximum wall thickness (MWT), LV end 
diastolic (EDVI) and end systolic (ESVI) volume 
index
Results: Mean age was 49±16 years, with no dif-
ference between females and males (p=0.99).
HCM+ patients were more frequently male 
(Male: 61%, Female: 39%, p=0.001) and HCM− 
subjects were more frequently female (Male: 
36%, Female: 64%, p=0.001).
HCM males had accumulated more lifetime 
vigorous exercise than females (HCM+: 2886 
(0–35776) hours vs. 0 (0–9464) hours, 
p<0.001; HCM−: 2535 (0–10208) hours vs. 1356 
(0–10384) hours, p=0.05).
Lifetime vigorous exercise correlated moderately 
with EDVI (Figure) and ESVI (HCM+: rho 0.33, 
p=0.03; HCM−: rho 0.43, p=0.006) in females. 
In contrast, lifetime vigorous exercise did not 
correlate with EDVI (figure) or ESVI (HCM+: rho 
0.21, p=0.08; HCM−: rho 0.24, p=0.28) in males. 
There was no significant correlation between 
lifetime vigorous exercise and MWT in females 
or in males (Female HCM+: p=0.08, Female 
HCM−: p=0.67, Male HCM+: p=0.79, and Male 
HCM−: p=0.36).
Female HCM athletes had larger EDVI than non-
athletes (HCM+: 46±11ml/m2 vs. 35±9ml/m2, 
p=0.009; HCM−: 56±11ml/m2 vs. 43±11ml/m2, 
p<0.001), while male HCM athletes had similar 
EDVI to non-athletes (HCM−: p=0.30; HCM+: 
p=0.30). Female HCM+ athletes had thinner 
MWT than non-athletes (15±1mm vs. 19±4mm, 
p=0.03), but there was no difference in MWT 
between female HCM− athletes and non-athle-
tes (8±1mm vs. 8±1mm, p=0.81). There was no 
difference in MWT between male HCM athletes 
and non-athletes (HCM−: 9±1mm vs. 9±1mm, 
p=0.47; HCM+: 19±4mm vs. 19±4mm, p=0.81).
Conclusions: Females with HCM+ and HCM− 
had accumulated less lifetime vigorous exercise 
than males, but exercise was associated with 
larger LV volumes only in females. MWT was 
smaller in female HCM+ athletes compared to 
non-athletes, but similar between athletes and 
non-athletes in female HCM−, male HCM+ and 
male HCM−.
These results indicate gender differences in the 
effects of exercise on heart morphology and/or 
gender differences in lifestyle adaption to HCM 
diagnosis.
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4790. Exercise dose and threshold 
for adverse outcome in arrhythmo-
genic cardiomyopathy
O.H. Lie1, J. Saberniak1, L.A. Dejgaard1, M.K. 
Stokke1, T. Edvardsen1, K.H. Haugaa1, 1Oslo 
University Hospital, Department of Cardio-
logy, Rikshospitalet - Oslo - Norway, 
Background: Vigorous exercise is known 
to aggravate arrhythmogenic cardiomyo-
pathy (AC). However, the relationship 
between exercise dose and adverse 
outcome in AC is poorly described.
Purpose: We aimed to explore the 
exercise dose and its threshold related to 
ventricular arrhythmia (VA), right ventri-
cular (RV) dilation, RV dysfunction and 
left ventricular (LV) dysfunction in AC.
Methods: AC patients with history 
of regular exercise were included in a 
cross-sectional study. Exercise dose 
was expressed as metabolic equivalents 
(METs) x minutes/week. VA was defined 
as sustained ventricular tachycardia, 
ventricular fibrillation, or aborted cardiac 
arrest. By echocardiography, RV dilation was 
defined as proximal RV outflow tract (RVOT) 
diameter >35mm or basal RV diameter (RVD) 
>41mm. RV dysfunction was defined as fractional 
area change (FAC) <35% or tricuspid annular 
plane systolic excursion (TAPSE) <17mm. LV 
dysfunction was defined as ejection fraction (EF) 
lower than 54% in females and 52% in males, or 
global longitudinal strain (GLS) worse than -18%.
Results: We included 100 AC patients with 
history of regular exercise (40±16 years old, 
42 female). Median exercise dose was 840 
MET-minutes/week (range 180–5400). Exercise 
doses correlated with RVOT diameter (R=0.30, 
p=0.003), RVD (R=0.34, p=0.001), FAC (R=-
0.32, p=0.002), TAPSE (R=-0.30, p=0.003), EF 
(R=-0.50, p=0.001) and GLS (R=0.35, p=0.001). 
A large proportion of patients had adverse 
outcome (Figure). These patients had higher 
exercise doses than patients without adverse 

outcome (VA: 2325 
vs. 720, p=0.002, 
RV dilation: 1200 
vs. 720, p=0.01, RV 
dysfunction: 2400 vs. 
840, p=0.002 and LV 
dysfunction: 2700 vs. 
840 MET-minutes/
week, p=0.001). Exer-
cise threshold values 
for adverse outcome 
by ROC analysis were 
≥870 MET-minutes/
week (equivalent to 
2.5h moderate intensity 
exercise/week) for 
VA and RV dilation 

(AUC 0.68, 95% CI 0.57–0.79, and 0.66, 95% CI 
0.55–0.77, respectively), and ≥1755 MET-min-
utes/week (4.9h moderate intensity exercise/
week) for RV and LV dysfunction (AUC 0.69, 
95% CI 0.58–0.80, and 0.62, 95% CI 0.51–0.74, 
respectively) (Figure).

Conclusion: Higher exercise doses were asso-
ciated with adverse outcome in AC patients. 
≥2.5h moderate intensity exercise/week was 
the threshold for VA and RV dilation, and double 
the exercise dose (≥4.9h moderate intensity 
exercise/week) was the threshold for RV and 
LV dysfunction. These results confirm the close 
relationship between exercise and outcome in 
AC, and indicate that VA and RV dilation occur at 
lower exercise doses than RV and LV dysfunction.

 

 

Figur 1. Scatterplots exercise for HCM- and HCM+
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P4304. Feasibility, accuracy and 
clinical influence of pocket-sized 
imaging by experts of the carotid 
arteries in patients with stroke and 
transitory ischemic attack
L.M. Saxhaug1, T. Graven2, Ø. Olsen2, J.O. 
Kleinau2, K. Skjetne2, H. Dalen1, 1Norwegian 
University of Science and Technology - Trond-
heim - Norway, 2Levanger Hospital - Levanger 
- Norway, 
On behalf: Centre for Innovative Ultrasound 
Solutions
Background/Introduction: Imaging of the carotid 
arteries is mandatory in stroke and transitory 
ischemic attack (TIA) patients and may have 
therapeutic influence.
Purpose: We aimed to study the feasibility, accu-
racy and clinical influence of the use of a point-
of-care pocket-sized imaging device (PSID) by 
experts for assessment of carotid artery disease 
in patients with suspected stroke and TIA.
Methods: 80 patients admitted to a stroke unit 
with suspected stroke or TIA were examined 
with PSID by cardiologists experienced in carotid 
ultrasound. Utilizing a linear transducer, grey 
scale and colour Doppler images were displayed 
and stored. Reference method was high-end tri-
plex ultrasound by cardiologists, blinded for the 
PSID study, and was performed in all patients. 
Computer tomography (CT) angiography of 
the neck arteries was performed on clinical 
indication.
Results: The final diagnosis was ischemic stroke 
or TIA in 76% of the patients. Median (range) 
age was 72 (23–93) years. Evaluation of all three 
carotid segments were judged feasible in 95% 
of patients. In 76% of the PSID examinations, 
a significant carotid stenosis (≥50% diameter 
reduction) was excluded and no further diagnos-
tic tests were considered necessary. Sensitivity 
and specificity for diagnosing significant stenosis 
was 92% and 93%, respectively. PSID examina-
tions missed 1 of 12 with significant stenosis. In 
this case the operator was not able to assess the 
carotids adequately due to image quality. All 4 
patients in need of surgery had significant steno-
sis revealed by PSID examinations. Compared to 
CT angiography, sensitivity and specificity was 
87% and 83%, respectively.
Conclusions: Point-of-care examinations of 
the carotid arteries by experts using PSID were 
feasible, accurate and could significantly reduce 
the need for high-end ultrasound examination 
in stroke and TIA patients. This may improve 
diagnostic workflow.

P487. Pulmonary vein stenosis 
after ablation treated by stent 
implantation - long term outcome
P. Schuster1, E.J. Packer1, S. Sandberg1, E. 
Iversen1, Ø. Bleie1, P.I. Hoff1, 1Haukeland Uni-
versity Hospital, Department of Heart Disease 
- Bergen - Norway, 
Introduction: A rare but feared complication 
after catheter ablation of atrial fibrillation (AF) 
is symptomatic severe pulmonary vein stenosis 
(PVS). It is not clear which treatment option 
(pulmonary vein (PV) angioplasty (with or with-
out drug eluting balloons) or PV stenting) should 
be preferred.
Purpose: We wanted to investigate the clinical 
outcome of nine patients treated with stent 
implantation which is the first choice in our 
centre.
Methods and results: Nine patients (7 paroxys-
mal, 2 persistent) in appr 3000 ablated patients 
(2001–2015) developed symptomatic PVS (all 
men, mean age 46±10 years). After a mean of 
2,2±0,8 ablations three patients had recurrent 
pneumonia and the remaining patients slightly 
but highly symptomatic reduced functional 
capacity (NYHA 2). Imaging was performed 
before the stenting procedure (CT (n=7), MR 
(n=5), transoesophageal echocardiography 
(n=6) and angiography (n=9)). A total of 10 PV 
were stented 11±4 months after the last ablation 
and 11 stents were implanted (one patient 
received 2 stents in 2 consecutive procedures, 
one patient needed snare removal and later 
new stent implantation). All patients are now in 
NYHA functional class 1 (p<0,05) after a mean 
follow up of 52±32 (6–120) months and no fur-
ther pneumonia was diagnosed. A slight increase 
in working capacity (208 versus 252 Watt, ns) 
could be demonstrated and 2 patients were 
ablated for their AF after stent implantation. Two 
patients still have paroxysmal atrial fibrillation.
Conclusions: Stent implantation in symptomatic 
PVS after ablation demonstrates good clinical 
effect during long term follow up and AF ablation 
can be performed in patients previously stented 
for PVS.
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P1439. Mechanical dispersion 
predicts survival after ST-segment 
elevation myocardial infarction 
in patients treated with throm-
bolysis or percutaneous coronary 
intervention
D. Melichova1, T.M. Nguyen1, B. Sjoli1, S. Karl-
sen1, T. Dahlslett1, O.A. Smiseth2, T. Edvard-
sen2, K.H. Haugaa2, H. Brunvand1, 1Sorlandet 
Hospital - Arendal - Norway, 2Oslo University 
Hospital - Oslo - Norway, 
Background: New echocardiographic techniques 
have demonstrated improved prediction of 
cardiovascular events after revascularization of 
STEMI. The aim of this study was to investigate 
whether addition of strain echocardiography to 
conventional echocardiographic assessment of 
left ventricular function may improve prediction 
of outcome in patients with STEMI treated with 
thrombolysis or PCI
Methods: We included 184 patients with STEMI. 
61 patients treated with thrombolysis in 2004 
and 123 patients treated with primary PCI in 
2014 and followed them for 12 months. Death 
and ventricular arrhythmia were registered as 
clinical events during follow up. Echocardiog-
raphy was performed after STEMI treatment 
and before discharge from the acute event. We 
assessed left ventricular function by left ventric-
ular ejection fraction (LVEF) and global longitu-
dinal strain (GLS). Mechanical dispersion (MD) 
was calculated by standard deviation of time to 
maximum myocardial shortening in a 16-segment 
LV model.
Results: LVEF (45±10% vs 46±7%, p=0.50), GLS 
(-14.9±4.4% vs -14.4±3.1%, p=0.28) and MD 
(55±15ms vs 52±14ms, p=0.18) at 3.1±3 days vs 
2.8±6 days after STEMI did not differ between 
patients treated with thrombolysis and PCI. Ven-
tricular arrhythmia and death within 12 months 
occurred in 7 (12%) patients treated with throm-
bolysis and in 2 (1.6%) patients treated with PCI 
(p<0.01). MD was more pronounced in patients 
with ventricular arrhythmia and death compared 
to patients without events (66±17 ms vs. 52±14 
ms, p<0.01) while LVEF (39±14% vs 46±7%, 
p=0.06) and GLS (-12.6±5.9% vs -14.7±3.4%, 
p=0.09) did not differ significantly.
Kaplan Meier analysis demonstrated improved 
outcome in patients with MD <65 ms (log rank 
p<0.01)
Conclusions: Mechanical dispersion predicts 
adverse clinical events and indicates that 
increased heterogenous myocardial deformation 
after STEMI may affect outcome. This difference, 
however, was not reflected by LVEF and GLS 
which were similar in both revascularization 
groups. STEMI patients treated with thromboly-
sis had increased risk of ventricular arrhythmia 

and death compared to patients treated with 
primary PCI.

4794. Presentation, detection 
and treatment of Lotus valve 
thrombosis
K.H. Loeland1, O. Bleie1, E.J.S. Packer1, N. 
Tuseth1, E. Eriksen1, A. Oeksnes1, S. Sandberg1, 
T.H. Larsen1, K.K.J. Kuiper1, 1Haukeland Uni-
versity Hospital, Department of Cardiology 
- Bergen - Norway, 
Background: Transcatether aortic valve repla-
cement (TAVR) is an established treatment 
option for symptomatic, severe aortic stenosis 
in intermediate and high surgical risk patients. 
The occurrence of both clinically overt and silent 
valvular thrombosis has been reported.
Purpose: To evaluate the clinical presentation, 
diagnostics, imaging modalities, treatment 
options and prognosis of patients treated at our 
institution using the Lotus, second-generation 
tri-leaflet, bovine tissue valve.
Methods: A total of 98 patients underwent 
TAVR using the Lotus system at our institution 
from September 2014 until September 2016. All 
patients were included in a safety and quality 
control registry from which data was obtainted 
and analyzed. Clinical follow-up including transt-
horacic echocardiography (TTE) was scheduled 
at 1, 6 and 12 months. Multidetector computed 
tomography (MDCT) was obtained when symp-
toms and/or TTE findings suggested valvular 
dysfunction. Continuous variables are presented 
as mean (SD).
Results: Following successful device implan-
tation, n=7 (7%) patients presented after 8.5 
(6.6) months with valve thrombosis either during 
planned follow-up visits or clinically driven 
evaluation (range 1 to 18 months). The presence 
of thrombus was not significantly associated with 
larger bioprosthesis size (one 23 mm, two 25 mm 
and 4 27 mm). All but one had symptoms with 
dyspnoe and/or angina. TTE pre- and immedia-
tely post-TAVR showed a mean pressure gradient 
(MPG) of 51.1 (11.3) mmHg and 12.0 (3.3) mmHg 
respectively. Upon presentation with thrombosis 
MPG was 33.9 (14.9) while subsequent MDCT 
showed reduced leaflet mobility and perileaflet 

Figur 1. Mechanical dispersion <65ms and >65 ms
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hypodense mass(es) consistent with thrombus. 
All patients were treated with vitamin K antago-
nist (VKA) in addition to single platelet inhibition 
with resolution of symptoms, gradients (MPG 
10.9 (2.2) mmHg) and MDCT findings within 2.1 
(1.1) months. There were no recorded cerebro-
vascular or systemic embolic events, nor was 
surgery required.
Conclusion: Thrombosis of the Lotus valve is not 
uncommon and associated with significant val-
vular dysfunction and morbidity. MDCT is crucial 
in both detection and monitoring of therapeutic 
intervention and should be obtained promptly 
when symptoms and/or TTE gradient suggest 
valvular thrombosis. In our experience VKA 
appears to be an efficient treatment option.

P3242. Prolonged release of car-
diac troponin I after endurance 
exercise could indicate silent coro-
nary artery disease in recreational 
athletes: the NEEDED study 2014
O. Kleiven1, M. Bjoerkavoll-Bergseth2, O.E. 
Skadberg3, T. Melberg1, B. Auestad4, O.J. 
Greve5, K.M. Aakre6, T. Omland7, S. Orn1, 
1Stavanger University Hospital, Cardiology 
- Stavanger - Norway, 2Stavanger University 
Hospital - Stavanger - Norway, 3Stavanger 
University Hospital, Dept. of biochemistry - 
Stavanger - Norway, 4University of 
Stavanger - Stavanger - Norway, 
5Stavanger University Hospital, 
Dept of radiology - Stavanger - Nor-
way, 6Haukeland University Hospi-
tal, Dept of biochemistry - Bergen - 
Norway, 7Oslo University Hospital, 
Division of Medicine and Labora-
tory Sciences - Oslo - Norway, 

On behalf: The North Sea 
Race Endurance Exercise study 
- NEEDED
Background: A physiological 
increase in cardiac Troponins (cTn) 
occurs after prolonged endurance 
exercise. We have previously 
linked high post-exercise levels of 
cardiac troponin I (cTnI) >201ng/l 
with the presence of asymptomatic 
coronary artery disease (CAD).
Methods: 1009 healthy subjects 
(46.9 (40.1–52.7) years (median 
(IQR)), 77.4% males) who partici-
pated in a 91-km endurance moun-
tain bike competition (the North 
Sea Race 2014) were included. Cli-
nical status, blood samples, ECGs, 
blood pressure and demographics 
were obtained 24 h prior to the 
race, 3 h after the race, and 24 h 
after the race for all participants. 

All participants with symptoms of CAD or ECG 
changes suggestive of CAD at any time point 
were excluded from the study. CT coronary angi-
ography (CTCA) or conventional angiography 
were performed in the 80 subjects with highest 
cTnI (group 1 (G1)), roughly corresponding with 
the proposed cut-off of 201 ng/l. A control group 
(G2) of 40 subjects with cTnI values <201 ng/l 
matched for age, sex, body mass index and race 
performance also underwent CTCA.
Results: Endurance exercise was associated with 
a marked but transient increase in cTnI (Table). In 
G1, 10 (12.5%) participants had significant CAD 
(including myocardial bridging) whereas in G2, 
only 1 (2.5%) participant had significant CAD 
(p=0.097). At 3 and at 24 h after the race, those 
with CAD had significantly higher cTnI-values 
than the rest of G1 and G2 (p=0.026 at 3 h after 
the race and p=0.001 at 24 h after the race 
(Table)). This association was also significant at 
24 h within the group of subjects (n=80) with 
the highest cTnI (G1); those with CAD had cTnI of 
160 (108.1–214.2) vs 55.6 (31.7–115.4) (p=0.002).
Conclusion: Subjects with CAD had significantly 
higher cTnI values 24 h after endurance exercise. 
This finding suggests that the subjects with 
highly increased cTnI values after prolonged 
exercise should be further investigated even in 
the absence of symptoms or significant ECG 
changes.

Figure 1. Upper left: Diastolic closure of valve leaflets. Upper right: 
Failed systolic opening of one valve leaflet. Lower left: horizontal view 
showing leaflet thrombus. Lower right: transaortic continuous wave 
Doppler showing increased velocity of 3 m/s.

 

 

Table 1. cTnI values according to findings of significant CAD in a 
total of 120 subjects that underwent CT- or conventional coronary 
angiography

Controls (n=109) Significant CAD 
(n=11)

Mann-Whitney 
U test

Baseline cTnI 2.6 (1.6–6.8) 2.8 (1.7–7.2) 0.808

3 h after race cTnI 216.7 (107.2–296.5) 269.2 (206.3–998.5) 0.026

24 h after race cTnI 35.5 (18.8–81.6) 151.3 (101.9–195.9) 0.001
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P1624. Cardiovascular risk profile 
at the age of 40 in women with 
previous hyperemesis gravida-
rum or hypertensive disorders in 
pregnancy
S. Fossum1, S. Halvorsen1, Å.V. Vikanes2, T.J. 
Roseboom3, I. Ariansen4, Ø. Naess5, 1Oslo Uni-
versity Hospital, Department of Cardiology - 
Oslo - Norway, 2Oslo University Hospital, The 
Intervention Center - Oslo - Norway, 3Acade-
mic Medical Center of Amsterdam, Depart-
ment of Obstetrics and Gynaecology - Amster-
dam - Netherlands, 4Norwegian Institute of 
Public Health, Department of Non Communi-
cable Diseases - Oslo - Norway, 5University of 
Oslo, Faculty of Medicine - Oslo - Norway, 
Background: Hyperemesis gravidarum is the 
most common cause of hospitalisation in first 
trimester and has been associated with placental 
dysfunction. Hypertensive disorders in preg-
nancy, which are also associated with placental 
dysfunction, are associated with increased car-
diovascular (CV) risk. CV risk after hyperemesis 
has not yet been systematically explored.
Purpose: To investigate if hyperemesis grav-
idarum or hypertensive disorders in pregnancy 
are associated with increased maternal CV risk 
at the age of 40.
Methods: Population-based study. CV risk 
factors at the age of 40 among women with 
previous births were studied through linkage of 
the Norwegian Health Service screening program 
“Age 40” and the Norwegian Birth Registry. 
Women with a history of hyperemesis or hyper-
tensive disorders in pregnancy were compared to 
women without such history.
Results: Among 178 231 women included in the 
study, 2 140 (1.2%) had experienced hypereme-
sis, 13 348 (7.5%) had experienced hypertensive 
disorders in pregnancy and 189 (0.1%) had 
experienced both. The mean time from first preg-
nancy to attending the “Age 40” Program was 
17.9 years. Women with hyperemesis had lower 
mean systolic blood pressure and were less likely 
to smoke compared to women without any of the 

explored pregnancy complications. Hyperemesis 
was associated with higher BMI and being more 
inactive. Most of the CV risk factors studied were 
increased for women with previous hypertensive 
disorders in pregnancy; except physical activity 
and smoking (Table 1).
Conclusion: Women with previous hypertensive 
disorders in pregnancy had increased levels of 
most CV risk factors at the age of 40, but we 
found no consistent evidence of increased CV 
risk among women who suffered from hyperem-
esis gravidarum.

P5272. Concomitant heart failure 
(HF) and type 2 diabetes (T2D) - a 
deadly duo
A.P. Ofstad1, D. Atar2, L. Gullestad3, G. Lang-
slet4, O.E. Johansen1, 1Bærum Hospital Vestre 
Viken - Bærum - Norway, 2Oslo University 
Hospital, Ullevål - Oslo - Norway, 3Oslo 
University Hospital, Rikshospitalet - Oslo 
- Norway, 4Oslo University Hospital, Lipid 
Clinic - Oslo - Norway, 
Background/Aims: Diabetes and heart failure 
(HF) are both global epidemics with tremen-
dous costs on society with increased rates of HF 
hospitalizations and worsened prognosis when 
co-existing, making it a significant “deadly duo”. 
The evidence for pharmacological treatment 
of HF in patients with type 2 diabetes mellitus 
(T2D) stems typically from either subgroup 
analyses of patients that were recruited to 
randomized controlled trials of HF interventions, 
usually in patients with reduced EF, or from 
subgroup analyses of HF patients recruited to 
cardiovascular (CV) outcome trials (CVOT) of 
glucose lowering agents involving patients with 
T2D. We explored the incremental effect on 
mortality/morbidity of co-existing HF and T2D in 
these trials.
Methods: This work summarizes the literature on 
interventions aiming to reduce the HF burden in 
T2DM and includes 7 HF trials of ACEi, digoxin, 
β blocker, ARB, If-blocker, MRA, and ARNI involv-
ing 38600 patients, with or without prevalent 

Table 1. Cardiovascular risk factors
Pregnancy 
complications Cardiovascular risk factors at the age of 40 [Mean (SD) or n (%)]

Body mass 
index
(kg/m2)

Systolic blood 
pressure
(mmHg)

Diastolic 
blood 
pressure
(mmHg)

Heart 
rate
(bpm)

Total 
cholesterol
(mmol/L)

Anti-hyper-
tensive 
treatment,
n (%)

Daily 
smokers,
n (%)

Physical 
inactivity,
n (%)

No HG or HT (ref) 24.2 (3.7) 123.7 (13.6) 74.9 (9.7) 77 (12) 5.4 (1.0) 2 128 (1.3) 67 022 (41.2) 33 695 (20.7)

HG 24.4 (3.8)* 122.7 (13.3)* 74.9 (9.7) 77 (11) 5.4 (1.0) 32 (1.5) 634 (29.6)* 498 (23.2)*

HT 26.4 (4.9)* 133.4 (16.5)* 80.9 (11.0)* 79 (14)* 5.5 (1.0)* 1 043 (7.8)* 4 177 (31.3)* 2 821 (21.1)

Both HG and HT 26.5 (5.1)* 133.4 (17.6)* 81.3 (12.2)* 78 (14) 5.5 (1.0) 24 (12.7)* 47 (24.9)* 45 (23.8)

Abbreviations: HG, hyperemesis gravidarum; HT, hypertensive disorders in pregnancy; ref, reference group. 
*p-value <0.01, tested with t-test or Chi-squared test.
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diabetes, and 7 CVOTs in T2D involving 64209 
patients, with or without prevalent HF.
Results: In all HF trials, HF outcomes by preva-
lent diabetes were reported with an incremental 
risk of HF and death confessed by prevalent 
diabetes and a treatment effect similar to those 
without diabetes (Figure 1A). All T2D CVOTs 
reported on HF outcomes (Figure 1B) with 
hetero geneity between trials with one report-
ing benefits (empagliflozin) and two reporting 
increased risk (saxagliptin, pioglitazone).
Conclusions: In vulnerable T2D patients with 
concomitant HF, guideline recommended HF 
drugs are effective. When choosing glucose low-
ering therapy, outcomes from available CVOTs 
should be considered.

P3673. Differences in mortality 
between patients referred to 
coronary angiography with stable 
angina or unstable angina
K. Fladseth1, A. Kristensen2, J. Mannsverk2, 
T. Trovik2, H. Schirmer1, 1UiT The Arctic Uni-
versity of Norway, Cardiovascular Research 
Group UNN, Institute of Clinical Medicine, 
Faculty of Health Sciences - Tromso - Norway, 
2University Hospital of North Norway, Divi-
sion of Cardiological and Respiratory Diseases 
- Tromso - Norway, 
Introduction: New, high-sensitivity troponins 
detects very small amounts of myocardial necro-
sis, uncovering myocardial infarctions in patients 
previously diagnosed with unstable angina (UA). 
Consequently, the mortality and morbidity in the 
UA population is falling, leading some to suggest 
that the diagnosis of UA will become redundant 
in the future. The difference in mortality between 
patients presenting with UA and stable angina 
remains unclear.

Purpose: To investigate 
differences in mortality 
between patients presenting 
to coronary angiography 
(CAG) as UA and stable 
angina.
Methods: Study partici-
pants were recruited from 
the clinical registry of all 
CAGs performed at the 
sole providing hospital in 
the region. We included 
all procedures performed 
in patients with UA 
(n=961) and stable angina 
(n=2,400) in the primary 
catchment area from 2005 
to 2010, and followed them 
until April 2013. Unstable 
angina was defined as tro-
ponin T ≤14 ng/L. High-sen-

sitive troponin T was implemented in July 2009; 
standard troponin values measured up to that 
time was multiplied by a factor of three to adjust 
for lower sensitivity. Cox regression models was 
used to calculate the hazards ratios of death 
adjusted for age, sex, known coronary artery 
disease (CAD), kidney function and stratified for 
obstructive CAD, non-obstructive CAD and no 
CAD.
Results: During a median follow-up of 5.3 years, 
death occurred in 256 patients. The crude mor-
tality of patients referred to CAG with presumed 
UA was 2.0%, compared to 1.8% in patients 
referred with presumed stable angina. Patients 
with UA did not have a significantly higher 
mortality, neither in an unadjusted model (hazard 
ratio (HR) 1.09; 95% confidence interval (CI) 
0.83–1.43) or adjusted for age, sex, kidney func-
tion, and known CAD (HR 1.21; 95% 0.87–1.62). 
Obstructive CAD was prevalent in 51% of UA 
patients and 60% of stable angina patients. 
These patients had a higher mortality than 
patients with non-obstructive or no CAD (HR 
1.52; 95% CI 1.08–2.15), but again with no dif-
ference between UA and stable angina (HR 1.21; 
95% CI 0.82–1.79, ref. stable angina). Further, 
there was no significant difference in mortality 
between UA and stable angina in patients with 
obstructive CAD in the main stem, proximal LAD 
or in all three coronary vessels (HR 1.65; 95% CI 
0.88–3.12, ref. stable angina). In subgroup anal-
yses, UA patients with obstructive CAD and no 
prior CAD had non-significantly higher mortality 
than patients with stable angina (HR 1.59; 95% 
CI 0.98–2.60).
Conclusion: In the era of high-sensitive tro-
ponins, we found no difference in mortality 
between patients referred to CAG as UA and 
stable angina. A better identification of acute 
angina patients which safely can be referred to 
elective CAG is warranted.
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P4944. Markers of gut leakage are 
associated with cardiovascular 
events in a high-risk population
A.O. Awoyemi1, M. Troseid2, S. Solheim1, H. 
Arnesen1, I. Seljeflot1, 1Oslo University Hospi-
tal Ulleval, Department of Cardiology - Oslo 
- Norway, 2Oslo University Hospital, Depart-
ment of Infectious diseases and Immunology 
- Oslo - Norway, 
On behalf: Center for Clinical Heart Research
Background: The endotoxin lipopolysaccharide 
(LPS) elicits a strong proinflammatory response 
when it interacts with the innate immune 
system. This interaction is facilitated through 
lipopolysaccharide binding protein (LBP) and the 
co-receptor CD14. LBP-CD14 complex promote 
atherogenic and proinflammatory properties 
through toll-like receptor 4 (TLR4), which is a 
transmembrane receptor mainly on mononuclear 
immune cells.
The source of plasma LPS in healthy is thought 
to derive from the gut. Diseases which chal-
lenge the intestinal walls integrity facilitate 
leakage of LPS into the bloodstream, and studies 
have shown that smoking, high fat meals and 
metabolic disturbances may induce low-grade 
gut-related endotoxemia.
Purpose: We want to investigate whether circu-
lating levels of LBP and CD14 (sCD14) were asso-
ciated with cardiovascular events and all-cause 
mortality in a high risk population.
Methods: We examined 484 elderly men, aged 
between 65–75 years, at high cardiovascular 
risk who were followed for 3 years for clinical 
outcome. At inclusion, 16% were diabetics, 
33% smokers, 18% had a previous myocardial 
infarction and 31% were treated for hypertension. 
Blood samples were collected at inclusion in fast-
ing condition. LPB and sCD14 were analyzed by 
commercial ELISAs. In total 55 patients suffered 
new cardiovascular (CV) events and 30 patients 
died.
Results: The concentration of LBP was signifi-
cantly higher in patients who suffered a new CV 
event compared to individuals without (median 
14.16 vs 12.68 ug/ml, respectively; p=0.006). 
sCD14 levels were significantly higher in patients 
who died compared to survivors (median 1456 
vs 1286 ng/mL, respectively; p=0.009). When 
dichotomizing levels at medians, the group above 
the median of LBP (>12.92 ug/mL) had an unad-
justed odds ratio (OR) of 2.45 (95% CI 1.34–
4.47), p=0.004 for having a CV event and the 
group with the highest CD14 levels (>1297 ng/
mL) had an unadjusted OR of 2.91 (CI 1.27–6.68), 
p=0.012 for death. When adjusting for relevant 
covariates (age, smoking, diabetes, CRP, systolic 
blood pressure, BMI and previous myocardial 
infarction) in multivariable logistic regression 

analyses, LBP remained significantly associated 
with a new CV event (OR 2.33 (CI 1.23–4.40), 
p=0.009), whereas sCD14 did no longer remain 
significantly associated with all-cause mortality 
(OR 2.10 (CI 0.88–5.02), p=0.06).
Conclusion: The significant association between 
markers of gut leakage and clinical outcome in 
individuals at high risk of CV disease, indicate 
gut-related endotoxemia to be of importance.

P5514. Pitfalls in automated QTc 
measurements. Experience from a 
manual review
J. Thalamus1, C.C. Gibbs2, K.H. Haugaa3, J. 
Hysing1, K. Heldal2, 1Telemark Hospital, Car-
diology - Skien - Norway, 2University of Oslo 
- Oslo - Norway, 3Oslo University Hospital - 
Oslo - Norway, 
Background: To accurately determine the cor-
rected QTc interval is an important but difficult 
task for most physicians. Automated ECG inter-
pretation could be a useful tool, but is it reliable 
in everyday practice?
Purpose: We wanted to investigate the accuracy 
of automated measurements of the QTc interval 
compared to manual assessment in ECGs where 
the automated measurement suggests marked 
QTc prolongation.
Methods: Our institution has used an elec-
tronic ECG database since 2004. The database 
contains >250,000 ECGs. We searched the 
database for ECGs with QTc ≥500 ms and HR 
>30 and <100, absence of atrial fibrillation or 
flutter, absence of acute STEMI, QRS ≤120 ms 
and age ≥15 years.
All identified ECGs were manually reviewed and 
we compared the manually recorded QTc to the 
automated value. After review the ECGs were 
classified into the following 8 categories. QTcc 
≥500ms and ΔQTc <10 ms, QTc ≥500 ms and 
ΔQTc ≥10 ms, false QTc value due to electrome-
chanical noise, false QTc value due to inclusion of 
P or U wave in QT interval, false QTc due to PVC 
in bigemini, false QTc due to short SVT, non-iden-
tified atrial fibrillation or flutter or other reasons.
Results: We identified ECGs from 1855 unique 
patients. After review ECGs from 324 patients 
were excluded and the cohort consisted of 1531 
ECGs. In 1493 ECGs manual and automated QTc 
was in agreement while QTc was adjusted to a 
higher value in 15 cases and to lower value in 23 
cases (Table 1).
Conclusion: Agreement between manually and 
automated QTc measurement was 88% in ECGs 
in sinus rhythm and with adequate technical 
quality indicating reliable automated QTc in 
absence of atrial fibrillation and other rhythm 
disturbances.
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P6343. Sex-specific covariates of 
aortic valve calcification by echo-
cardiography: relation to outcome 
in aortic stenosis
D. Cramariuc1, G. Cioffi2, H.K. Thomassen3, 
E. Einarsen3, H.B. Midtbo3, C. Mancusi4, 
E. Gerdts3, 1Department of Heart Disease, 
Haukeland University Hospital - Bergen - 
Norway, 2Villa Bianca Hospital, Department 
of Cardiology - Trento - Italy, 3University of 
Bergen, Department of Clinical Science - Ber-
gen - Norway, 4Federico II University Hospital, 
Department of Translational Medical Sciences 
- Naples - Italy, 
Objective: Sex differences in covariates of aortic 
valve calcification (AVC) by echocardiography 
have not been reported from a large prospective 
study in aortic stenosis (AS).
Methods: AVC was assessed using a prognos-
tically validated visual score and grouped into 
none/mild or moderate/severe AVC in 1725 men 
and women with asymptomatic AS in the Sim-
vastatin Ezetimibe in Aortic Stenosis study. The 
severity of AS was assessed by the energy loss 
index (ELI) taking pressure recovery in the aortic 
root into account.
Results: More men than women had moderate/
severe AVC at baseline despite less severe AS by 
ELI (p<0.01). Moderate/severe AVC at baseline 
was independently associated with lower aortic 

compliance and more severe AS in both 
sexes, and with increased high-sensitive 
C-reactive protein (hs-CRP) only in men (all 
p<0.05). In Cox regression analyses, mod-
erate/severe AVC at baseline was asso-
ciated with a 2.6-fold (95% CI 1.70–3.93) 
higher hazard rate of major cardiovascular 
events in women, and a 2.2-fold higher 
hazard rate in men (95% CI 1.55–3.17) 
(both p<0.001), after adjustment for age, 
hypertension, study treatment, aortic com-
pliance, left ventricular mass and systolic 
function, AS severity and hs-CRP. Moder-
ate/severe AVC at baseline also predicted 
a 1.8-fold higher hazard rate of all-cause 

mortality in men (95% CI 1.04–3.06, p<0.05) 
independent of age, AS severity, LV mass and 
aortic compliance, but not in women.
Conclusions: In conclusion, AVC scored by echo-
cardiography has sex-specific characteristics in 
AS. Moderate/severe AVC is associated with 
higher cardiovascular morbidity in both sexes, 
and with higher all-cause mortality in men.

P4894. Completeness and cor-
rectness of myocardial infarction 
diagnoses in a medical quality 
register and an administrative 
health register
R.E. Govatsmark1, I. Janszky1, S.A. Slordahl2, 
M. Ebbing3, B. Grenne2, R. Wiseth2, E. Vester-
bekkmo2, K.H. Bonaa1, 1Norwegian University 
of Science and Technology - Trondheim - Nor-
way, 2St Olavs Hospital - Trondheim - Norway, 
3Norwegian Institute of Public Health - Bergen 
- Norway, 
Background: Health registers are used for 
administrative purposes, disease surveillance, 
quality assessment, and research. The value of 
the registers is entirely dependent on the quality 
of their data.
Purpose: The aim of the study was to investigate 
and compare the completeness and correct-

Table 1
Classification after review N %

QTc ≥500 ms and ΔQTc <10 ms 1493 80,5

QTc ≥500 ms and ΔQTc ≥10 ms, adjusted to higher value 15 0,8

QTc ≥500 ms and ΔQTc ≥10 ms, adjusted to lower value 23 1,2

False QTc value due to electromechanical noise 152 8,2

False QTc value due to inclusion of P or U wave in QT interval 47 2,5

False QTc due to PVC in bigemini 46 2,5

False QTc due to short SVT 13 0,7

Other reasons for exclusion 47 2,5

Excluded from study due to atrial fibrillation or atrial flutter 19 1,0
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ness of the acute myocardial infarction (AMI) 
diagnosis in the Norwegian Myocardial Infarction 
Register and in the Norwegian Patient Register.
Methods: All Norwegian patients admitted 
directly at St. Olav Hospital, Trondheim Uni-
versity Hospital during July 1st – December 
31st 2012 and who had plasma levels of cardiac 
troponin T measured during their hospitalization 
(n=5582), were included. The electronic medical 
records were reviewed to define cases of AMI 
in the Norwegian Myocardial Infarction Register 
and the Norwegian Patient Register as true posi-
tive, false positive, false negative, and true nega-
tive. We calculated sensitivity, positive predictive 
value (PPV), specificity, and negative predictive 
value (NPV) with 95% confidence intervals.
Results: Data in the Norwegian Myocardial 
Infarction Register and Norwegian Patient Regis-
ter were both rather complete (sensitivity 86.2% 
vs. 85.6%) and highly correct (PPV 97.9% vs. 
95.1%, and specificity 99.9% vs. 99.7%) regard-
less of patient gender and age.
Conclusion: The Norwegian Myocardial Infarc-
tion Register and the Norwegian Patient Register 
showed high degree of completeness and 
correctness. We conclude that both registries 
may be used for administrative purposes, disease 
surveillance, quality assessment, and research.

P1520. Maternal cardiovascular 
status after pregnancies complica-
ted by preeclampsia or diabetes
K. Angel1, K. Moe2, P. Alnaes-Katjavivi3, G. 
Storvold4, M. Sugulle3, C. 
Redman5, R. Dechend6, D. 
Atar7, A.C. Staff2, T.G. Von 
Lueder1, 1Oslo University 
Hospital, Department of 
Cardiology - Oslo - Norway, 
2Oslo University Hospi-
tal, Faculty of Medicine, 
University of Oslo - Oslo 
- Norway, 3Oslo Univer-
sity Hospital, Division of 
Obstetrics and Gynaecology 
- Oslo - Norway, 4Oslo Uni-
versity Hospital, Institute 
for Experimental Medical 
Research - Oslo - Norway, 
5University of Oxford, 
Nuffield Department of 
Obstetrics and Gynaecology 
- Oxford - United Kingdom, 
6Max Delbruck Center 
for Molecular Medicine, 
Experimental and Clinical 
Research Center - Berlin - 
Germany, 7Oslo University 
Hospital and University of 
Oslo - Oslo - Norway, 

Background: Women with a history of a 
preeclampsia (PrE) or diabetes mellitus (DM) 
pregnancies are at increased risk of cardiovas-
cular (CV) disease although the underlying 
mechanisms and longitudinal changes of CV 
phenotypes in these at-risk cohorts remain to be 
described.
Purpose: We sought to comprehensively 
describe the CV phenotype of women at risk.
Methods: We compared demographics, blood 
pressure, echocardiography and vascular 
function in women 1 year after normal versus 
abnormal pregnancy complicated by PrE or DM 
at a large tertiary university hospital.
Results: See table: In PrE, but not in DM, multiple 
CV abnormalities suggest evolving cardiac 
hypertrophy and vascular stiffening.
Conclusions: Our data show multiple significant 
structural and functional CV abnormalities in 
women at 1 year after pregnancy complicated by 
PrE. These findings suggest increased clinical vig-
ilance for evolving CV disease in these women.

Demographics and CV parameters

Parameter Controls 
(n=38) PrE (n=44) DM (n=8)

Age (y) 35±1 35±1 36±1

MAP, mean arterial blood pressure (mmHg) 78±1 87±1* 82±2

HR, heart rate (beats/min) 67±1 71±2 66±3

Rate-pressure product (mmHg/min) 7159±167 8450±292* 7280±436

Echocardiography

  IVSD, interventricular septum diameter (mm) 6.2±0.1 6.9±0.1** 6.4±0.4

  LVEDD, LV end-diastolic diameter (mm) 48.5±0.6 47.7±0.6 48.8±0.9

  RWT, relative wall thickness 0.26±0.01 0.29±0.01** 0.26±0.02

  LVM, LV mass (g) 98±3 108±3* 97±6

  LVEF, LV ejection fraction (%) 63±0.5 63±0.5 64±1.3

  LVSV, LV stroke volume (mL) 68±2 64±1* 66±3

  E/A ratio 1.83±0.06 1.68±0.06a 1.86±0.15

  LV global myocardial performance (Tei) index 0.38±0.02 0.43±0.02* 0.37±0.03

  LVSW, LV stroke work (mL) 92±2 100±3* 89±5

Vascular function

  PWV, pulse wave velocity (m/s) 6.1±0.1 6.5±0.2* 6.4±0.3

  AIX, augmentation index (%) 10.5±1.9 15.4±1.3* 10.9±3.9

  AoBPsys, systolic aortic blood pressure (mmHg) 94.8±1.3 104.5±1.8*** 98.9±3.4

LV, left ventricle. Values are means ± SEM. *P<0.05, **P<0.01, ***P<0.0001, 
aP <0.1; PrE or DM versus controls (unpaired t-test).
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P3978. Validation of a novel 3D 
holographic display for non-
invasive quantification of mitral 
annular dynamics
K.A. Dumont1, J.P. Kvitting1, E.W. Remme2, J. 
Hausken3, J. Skaarud Karlsen4, R. Lundblad1, 
A.E. Fiane1, S. Urheim5, 1Oslo University Hos-
pital, Department of Cardiothoracic Surgery 
- Oslo - Norway, 2Oslo University Hospital, 
Institute For Surgical Research - Oslo - Nor-
way, 3Oslo University Hospital, Department of 
Emergencies and Critical Care - Oslo - Nor-
way, 4Kalkulo AS - Oslo - Norway, 5Haukeland 
University Hospital, Department of Heart 
Disease - Bergen - Norway, 
Introduction: A novel holographic display (Setred 
AS, Oslo, Norway) offers a 3-dimensional (3D) 
echocardiographic presentation. We have devel-
oped a virtual semi-automatic, semi-transparent 
annulus plane (3D VSAP) for quantification of 
mitral annular dynamics.
Purpose: Validation of the non-invasive 3D 
VSAP method using sonomicrometric crystals as 
reference method.
Methods: In 11 anesthetized open chest pigs 
8 sonomicrometric crystals were sewn to the 
mitral annulus; AL and PM commissures and at 
each corresponding scallop (A1-A3 and P1-P3). 
Left atrial and ventricular pressures were mea-
sured by high-fidelity catheters. Adjustments of 
pre-and afterload were done by constriction of 
the vena cava inferior and the ascending aorta, 
respectively. 3D epicardial echo was obtained 
from an apical view and data were converted 
to the display for further analysis. Area of the 
annulus plane, non-planar angle and the annular 
height (AH)/commissural width (CW) ratio 
(AHCWR) were measured in mid-systole and 
late diastole.
Results: Table 1 summarizes measurements by 
both methods.

Conclusion: The non-invasive 3D VSAP method 
correlates well with sonomicrometry over a wide 
range of loading conditions and may represent a 
new powerful tool for quantifying mitral annular 
dynamics.

P4945. Circulating interleukin-8 
levels are associated with myocar-
dial injury, left ventricular func-
tion and future clinical adverse 
events in patients with ST-eleva-
tion myocardial infarction
C. Shetelig1, S. Limalanathan2, I. Seljeflot1, 
P. Hoffmann1, J.M. Gran3, J. Eritsland1, G.Ø. 
Andersen1, 1Oslo University Hospital, Ullevål, 
Department of Cardiology - Oslo - Norway, 
2Feiring Heart Clinic - Feiring - Norway, 3Uni-
versity of Oslo, Department of Biostatistics - 
Background: High interleukin-8 (IL-8) levels 
have been shown to be associated with adverse 
clinical outcome in heart failure (HF) patients, 
and with attenuated improvement in left ventric-
ular (LV) function in patients with ST-elevation 
myocardial infarction (STEMI), suggesting a role 
in LV remodelling.
Purpose: In order to further elucidate a possible 
role of IL-8 in STEMI patients our aims were to 
evaluate 1) the temporal profile of IL-8 during 
STEMI, 2) possible associations between IL-8 
and infarct size, microvascular obstruction 
(MVO), and LV function and remodelling, mea-
sured by cardiac magnetic resonance imaging 
(CMR), and 3) possible associations with clinical 
adverse events.
Methods: 272 patients with first-time STEMI, 
treated with primary percutaneous coronary 
intervention (PCI) were included. Blood samples 
for measurement of IL-8 were drawn before and 
immediately after the PCI procedure, at Day 1 
(median 18.3 hours after PCI), and at 4-month 
follow-up. CMR was performed in the acute 

Table 1. Measurements by both methods at baseline, caval- and aortic constrictions
Sono-
Syst

Sono-
Diast

3D 
VSAP-Syst

3D VSAP-
Diast

ΔSono 
(%)

Δ3D 
VSAP (%)

r-value p-value

Baseline (n=11)

Annulus plane area (mm2) 57.0 74.5 59.3 74.9 23.5 20.8 0.92 <0.001

Non-planar angle (°) 135.2 148.9 133.0 146.5 9.2 9.2 0.85 <0.001

AHCWR 0.20 0.12 0.19 0.12 NA NA 0.84 0.001

Caval constriction (n=10)

Annulus plane area (mm2) 44.9 57.2 46.2 56.8 21.5 18.7 0.85 0.002

Non-planar angle (°) 134.3 145.6 135.4 146.8 7.8 8.4 0.88 <0.001

AHCWR 0.17 0.14 0.16 0.12 NA NA 0.76 0.01

Aortic constriction (n=9)

Annulus plane area (mm2) 55.1 74.3 58.4 74.0 25.8 21.1 0.93 <0.001

Non-planar angle (°) 134.2 149.0 135.4 147.7 9.9 8.3 0.87 0.002

AHCWR 0.17 0.11 0.17 0.11 NA NA 0.81 0.01
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phase and after 4 months. Large infarct was 
defined as >30% of LV volume, reduced LV 
ejection fraction (LVEF) as <50%, and adverse 
LV remodelling as an increase in end-diastolic 
volume (EDV) of >15%. Clinical events were 
registered at 12-month follow-up and a compos-
ite end point was defined as all-cause mortality, 
MI, stroke, unscheduled revascularisation after 
>3 months, or rehospitalisation for HF. Additional 
long-term data for all-cause mortality were 
collected from clinical records.
Results: There was a significant increase in IL-8 
levels from the PCI procedure to Day 1 with 
a subsequent decline from Day 1 to 4-month 
follow-up. Patients with high IL-8 levels (> 
median) measured both immediately after the 
PCI procedure and at Day 1 had significantly 
larger final infarct size, lower LVEF, larger 
increase in EDV and higher frequency of MVO. 
In multivariate logistic regression models, high 
IL-8 levels at Day 1 were associated with an 
increased risk of developing a large myocardial 
infarct (OR 6.5, 95% CI 1.6–26.3, p=0.008) and 
having reduced LV EF (OR 3.5, 95% CI 1.4–8.4, 
p=0.006) at 4 months, also after adjustment for 
peak troponin value. High levels of IL-8 were not 
associated with adverse LV remodelling. There 
were 19 clinical end points during 12 months of 
follow-up and a total of 27 patients died during a 
median follow-up time of 70 months. There were 
significant differences in overall survival between 
patients with high or low IL-8 (>/< median) at all 
sampling Points (Figure 1). Additionally, patients 
with high IL-8 levels (> median) measured before 
PCI and at Day 1 were more likely to have a clin-
ical event during the first 12 months (before PCI: 
OR 6.0, 95% CI 1.7–21.2, p=0.005; day 1: OR 6.3, 
95% CI 1.8–22.3, p=0.004).

Conclusions: High circulating IL-8 levels in 
STEMI patients were associated with large 
infarct size, impaired recovery of LV function and 
adverse clinical outcome.

P4930. Hypertension is associated 
with subclinical left ventricular 
dysfunction in ischemic stroke 
survivors (the NOR-SYS study)
S. Saeed1, U. Waje-Andreassen2, K. Matre3, 
A. Fromm2, N. Pristaj3, H. Naess2, E. Gerdts3, 
1Haukeland University Hospital, Department 
of Cardiology - Bergen - Norway, 2Haukeland 
University Hospital, Department of Neuro-
logy - Bergen - Norway, 3University of Bergen, 
Department of Clinical Science - Bergen 
- Norway, 
On behalf: Bergen Hypertension and Cardiac 
Dynamics group
Background: Hypertension is highly prevalent in 
stroke patients, but the impact on subclinical left 
ventricular (LV) dysfunction by strain imaging 
has not been reported.
Methods: Conventional and speckle tracking 
echocardiography was performed in 270 isch-
emic stroke patients (aged 15–60 years) included 
in the Norwegian Stroke in the Young Study 
(NOR-SYS). Peak systolic LV global longitudinal 
strain (GLS) was measured by averaging seg-
ments from apical 4 and 3 chamber views. Clinic 
and ambulatory blood pressure were recorded to 
diagnose hypertension.
Results: Hypertension was found in 67% of 
patients. Hypertensive patients were older, 
had higher body mass index, LV mass, carotid 
intima-media thickness and arterial stiffness, 

and included higher proportions of men and 
subjects with diabetes compared to the nor-
motensive group (all p<0.01) (Table). Hyper-
tensive patients also had lower peak systolic 
GLS, while GLS was on average normal in 
normotensive patients (p<0.001) (Table). In 
multivariable linear regression analysis, lower 
peak systolic GLS was associated with the 
presence of hypertension (β=0.38, p<0.001) 
independent of significant association of LV 
hypertrophy (β=0.25, p=0.001), higher age 
(β=0.20, p<0.012) and triglycerides (β=0.16, 
p=0.03) (Multiple R2=31, p<0.001).
Conclusion: Hypertensive stroke survivors 
had greater burden of cardiovascular disease 
risk factors and markedly reduced peak sys-
tolic GLS, reflecting subclinical LV dysfunc-
tion. The prevalent subclinical LV dysfunction 
may contribute to the observed higher 
cardiovascular event rate in stroke survivors.

 

 



hjerteforum   N° 4/ 2017 / vol 30 96

P1095. Modeling of cardiac ischa-
emia and reperfusion injury: a 
human-based in vitro model using 
iPS-derived cardiomyocytes
J. Pinho1, N.R. Scrimgeour1, T. Stolen1, K. 
Solvang-Garten1, A. Sharma2, D. Miranda 
Fonseca2, G. Smith3, M. Hoydal1, 1Norwegian 
University of Science and Technology, Depart-
ment of circulation and medical imaging - 
Trondheim - Norway, 2Norwegian University 
of Science and Technology, Proteomics and 
Metabolomics Core Facility (PROMEC) - 
Trondheim - Norway, 3University of Glasgow, 
Institute of Cardiovascular and Medical Scien-
ces - Glasgow - United Kingdom, 
Background: Ischemia-reperfusion (I/R) injury 
is a major contributor to myocardial damage 
generated during myocardial infarction (MI). 
Establishing an understanding of the pathological 
processes occurring during MI and develop-
ing effective therapeutic approaches requires 
methodologies that consistently recapitulate 
the pathophysiological changes associated with 
MI. The generation of induced pluripotent stem 
derived cardiomyocytes (iPS-CM) has provided 
unprecedented opportunities for studying dis-
ease in human cardiomyocytes.
Aim: We sought to develop and characterize a 
human-based in vitro model of cardiac I/R injury, 
using cardiomyocytes derived from human iPS 
cells (hiPS-CM).
Methods: To simulate I/R in vitro, hiPS-CM were 
subjected to 48h hypoxia (1% O2) followed by 2 
h of reoxygenation (H/R). Cells under normoxic 
culture conditions served as baseline group 
(N). We have fully characterized the hiPS-CM 
in terms of calcium (Ca2+)-handling properties 
using fluorescence microscopy; investigated for 
hypoxia, apoptotic and necrotic markers by qPCR 
and probed their proteome using liquid chroma-
tography-mass spectrometry (LC-MS).
Results: hiPS-CM display spontaneous contrac-
tion, Ca2+ handling and electrophysiological 
properties resembling human adult cardiomy-

ocytes, including a rapid upstroke 
of 5.05±0.95 ms, 90% of action 
potential repolarization of 160.9±12.7 
ms, Ca2+ time to rise of 27.9±4.2 
ms, and spatial dispersion of time to 
90% of Ca2+ decay of 305.3±41.5 
ms, suggesting adequately func-
tional sarcolemmal and sarcoplasmic 
reticulum Ca2+ handling. Transcript 
levels of key Ca2+-handling proteins, 
including SERCA2a, CACNA1C and 
NCX, were not significantly affected by 
H or H/R. Hypoxia increased HIF-1α 
mRNA expression and activated the 
downstream targets proapoptotic 
BNIP3 (6-fold), proangiogenic VEGFA 
(1.5-fold) and antifibrotic MMP2 

(2.5-fold). Reoxygenation partially reversed the 
effect of hypoxia by decreasing the levels of 
VEGFA transcript. Antiapoptotic BCL-2 mRNA 
levels increased 5-fold in hypoxic hiPS-CM and 
were not changed after reoxygenation. From a 
total of 257904 MS/MS spectra collected over 9 
LC-MS/MS runs (3 replicates per sample, 4-hour 
gradient), 3215 unique protein groups were 
confidently identified with a false discovery rate 
of 1%. Of these, 937 proteins were consistently 
up- or down-regulated under hypoxia or hypoxia/
reperfusion. The data cover large numbers of reg-
ulatory proteins, including transcription factors, 
kinases, phosphatases, ubiquitin-associated and 
ribosomal proteins. Analysis of KEGG pathways 
associated with hypoxia and hypoxia/reperfusion 
revealed that these proteins were related with 
mitochondrial proton-transporting ATP synthase 
complex (17), proteins associated with pro-
ton-transporting ATP synthase complex (17) and 
cardiac muscle contraction (28).
Conclusion: Taken together, the data presented in 
this study lend support to the use of hiPS-derived 
cardiomyocytes as a relevant model system to 
investigate I/R injury.

P5346. Worst lead residual ST-
deviation 60 minutes after primary 
PCI for STEMI is associated with 
infarct size and myocardial salvage 
on cardiac magnetic resonance 
imaging
A. Hommerstad1, S. Halvorsen1, H. Arheden2, 
M. Carlsson2, H. Engblom2, S.E. Jensen3, D. 
Erlinge4, A.I. Larsen5, J.E. Nordrehaug6, Y. 
Fakhri7, M. Sejersten8, P. Clemmensen9, J. 
Hallen1, D. Atar1, T.S. Hall1, 1Oslo University 
Hospital Ulleval, Dept. of Cardiology - Oslo 
- Norway, 2Lund University, Dept. of Clinical 
Physiology - Lund - Sweden, 3Aalborg Univer-
sity Hospital, Dept. of Cardiology - Aalborg - 
Denmark, 4Lund University, Dept. of Cardio-
logy - Lund - Sweden, 5Stavanger University 

Table 1. Characteristics of normotensive and hypertensive ischemic 
stroke patients

Normotensives Hypertensives P

Age (y) 45±11 52±8 <0.001

Male (%) 56 73 <0.01

Body mass index (kg/m2) 24.8±3.1 28.4±5.0 <0.001

Triglycerides (mg/dl) 1.3±0.9 1.8±1.1 <0.001

Mean common carotid IMT (mm) 0.75±0.63 0.90±0.29 <0.05

Pulse wave velocity (m/s) 6.8±1.3 8.3±1.9 <0.001

Left ventricular mass index (g/m2.7) 32.9±8.2 42.4±12.2 <0.001

LV ejection fraction (%) 64±7 63±7 NS

Peak systolic GLS (%) -19±2 -16±3 <0.001

GLS, global longitudinal strain; IMT, intima-media thickness.
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Hospital, Dept. of Cardiology - Stavanger 
- Norway, 6University of Bergen, Dept. of Clini-
cal Science - Bergen - Norway, 7Rigshospitalet 
- Copenhagen University Hospital, Dept. of 
Cardiology - Copenhagen - Denmark, 8Herlev 
University Hospital, Dept. of Cardiology - 
Herlev - Denmark, 9University Medical Center 
Hamburg Eppendorf - Hamburg - Germany, 
Introduction: In earlier studies it has been shown 
that various metrics of ST-segment deviation are 
predictive of final infarct size and long term ven-
tricular function after STEMI. Cardiac magnetic 
resonance (CMR) imaging is considered the gold 
standard for determining infarct size, myocardial 
salvage and microvascular obstruction after 
reperfusion therapy. However, CMR is not utilized 
as routine clinical practice in most hospitals 
when treating STEMI-patients. The residual 
ST-deviation in the worst lead on ECGs taken 
post-PCI is easily measured by clinicians.
Objective: To characterize the associations 
between worst lead residual (WLR) ST-segment 
deviation one hour after percutaneous revas-
cularization (without reference to the baseline 
ECG) and CMR measures of myocardial salvage, 
infarct size and microvascular obstruction in 
STEMI patients included in the MITOCARE trial.
Methods: Worst lead residual ST-segment devia-
tion was defined as the absolute magnitude of 
residual ST-deviation increasing for each mm of 
ST-deviation, measured manually at the J-point 
to the nearest 0.5 mm, in the most affected lead 
from ECGs obtained 60 minutes after revascu-
larization. Infarct size, myocardial salvage and 
microvascular obstruction were measured by 
CMR 3–5 days after primary percutaneous coro-
nary intervention. Logistic regression modelling 
was used to explore the associations between 
WLR (expressed for each increasing mm of 
ST-deviation) and CMR measures of myocardial 
damage.
Results: In the MITOCARE trial, 88 patients 
underwent CMR within 3–5 days after STEMI and 
were included in this substudy. The MITOCARE 
trial included patients with a first-time STEMI 
(defined as nitrate resistant chest pain ≥30 min, 
and new ST elevation at J-point in two contigu-
ous leads with cut-off points: ≥0.2 mV in men 
or ≥0.15 mV in women in leads V2–V3 and/or 
≥0.1 mV in other leads). Approximately 60% of 
the patients had posterior infarction and median 
pain-to-balloon time was 180 minutes. Mean age 
was 61.4 years. In univariable analyses (figure), 
there were statistically significant associations 
between WLR and measures of myocardial 
damage (OR for microvascular obstruction 
greater than median 2,2 [1,3–3,8, p=0,003], OR 
for infarct size greater than median 2,3 [1,3–3,9, 
p=0,003], OR for salvage greater than median 
1,6 [1,0–2,5, p=0,048]).

Conclusion: Significant associations were detec-
ted between worst lead residual ST-deviation 
measured 60 minutes after revascularisation of 
a first time STEMI and infarct size, myocardial 
salvage and microvascular obstruction.

P651. Cardiac function in new-
borns of obese women and the 
effect of an exercise intervention 
during pregnancy
C. Bjork Ingul1, K. Krohn Garnaes1, T. 
Moholdt1, S.A. Nyrnes1, 1Department of Circu-
lation and Medical Imaging, Medical Faculty, 
NTNU - Trondheim - Norway, 
Background: Almost two thirds of pregnant 
women are obese or overweight. Pre-pregnancy 
obesity is associated with later cardiometabolic 
disease in the child and the underlying patho-
geneses begin in early life. Therefore, preg-
nancy and infancy are key periods for potential 
intervention.
Purpose: To investigate the cardiac function in 
newborns of obese women and the effect of an 
exercise intervention during pregnancy.
Methods: 55 pregnant women with a pre-
pregnancy BMI ≥30 kg/m2 were randomized to 
exercise training (n=29) or control (standard 
maternity care) (n=26). Participants were offe-
red 3 weekly supervised sessions of 35 minutes 
of moderate intensity endurance exercise and 
25 minutes of strength training, from pregnancy 
week 14 until delivery. All newborns had an 
echocardiogram done 1–3 days and 6–8 weeks 
after delivery. The results were compared with 
newborns of normal weight women (n=20).
Results: Newborns of obese women had an 
impaired systolic and diastolic cardiac function 
with reduced global strain, strain rate, tissue 
Doppler velocities as well as a thicker septum 
and a smaller left ventricle (LV) at birth and 
after 6–8 weeks after delivery (except for size of 
LV) (Table). Exercise had no effect; however the 
adherence to exercise was low with 1.3±1.2 ses-
sions per week at the lab.
Conclusions: Newborns of obese women had 
reduced cardiac function compared to normal 
weight women. Exercise during pregnancy had 
no effect, maybe due to low adherence. Future 
studies should focus on pre-pregnancy exercise 
as well.

Figur 1. WLR for prediction of myocardial damage.
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P5389. MicroRNA-451a regulate 
expression and activity of matrix 
metalloproteinases 2 and 9 in 
human cardiomyocytes
N. Scrimgeour1, M. Pinho1, A. Wrobel1, M. 
Hoydal1, 1Norwegian University of Science and 
Technology - Trondheim - Norway, 
Background: Matrix metalloproteinases (MMP) 
has a crucial role in degradation of ECM and 
remodeling of the heart during the process of 
heart failure development. Both MMP-2 and 9 
are important biomarkers of myocardial infarc-
tion. Recently microRNA (miR)-451a has been 
found to inhibit the expression of both MMP2 
and MMP9 in human malignancies, but its role in 
regulating MMP2 and MMP9 in cardiac cells has 
not yet been investigated. We hypothesized that 
miR-451a is an important modulator of MMP2 
and MMP9 levels in human cardiomyocytes.
Method: To verify the regulation of miR-451a in 
human HF we performed qPCR analyses in the 
left ventricle (LV) from post myocardial infarction 
(MI) HF patients. To further determine the role of 
miR-451a on regulation of MMP’ we established 
two models including key components of patho-
logical cardiac remodeling in human inducible 
pluripotent stem cell cardiomyocytes (hIPS-CM): 
1) endothelin-1 (ET-1) stimulation vs. vehicle con-
trol and 2) 48h hypoxia (1% O2) vs. normoxia. 
Both cell models were transfected with synthetic 
miR-451a mimics or mismatch-controls. Regu-
lation of MMP2 and 9 was determined both by 
qPCR and protein MMP2/9 activity assay.
Results: Analyses in LV samples from patients 
with post MI HF displayed significant reduced 
expression levels of miR-451a (73% reduced 
vs. controls, p<0.0001). hIPS-CM stimulated 
by hypoxia caused a two–fold increase in both 
MMP2 and MMP9 expression levels compared 

to normoxia 
(p<0.05), 
whereas ET-1 
stimulation only 
increased the 
MMP9 level 
compared to 
vehicle controls 
(p<0.05), and 
not MMP2. Fol-
lowing transfec-
tion of miR-451a 
mimics, MMP2 
and MMP9 
expression 
levels remained 
not different 
from normoxic 
controls; com-
pared to hypoxic 
hIPS-CM treated 

with mismatch-controls, MMP2 was signifi-
cantly reduced (p<0.05), whereas MMP9 only 
displayed a tendency. Transfection of miR-451a 
mimic in ET-1 stimulated hIPS-CM confirmed, 
however, a significant reduction in MMP9 
levels (p<0.01). MMP2 levels were unafected 
by ET-1 stimulation and did not display any 
further reduction by miR-451a mimic treatment. 
Furthermore, to determine the effect of changes 
observed at the mRNA levels we performed a 
separate experiment on MMP2/9 protein activty. 
We found that protein activity of MMP2/9 was 
significantly lower in ET-1 stimulated hIPS-CM 
treated with miR-451a mimic compared to 
mismatch-controls.
Conclusion: The present data support an impor-
tant role of miR-451a on regulating MMP2 and 
9 in human cardiac cells. In both our experi-
mental models, hIPS-CM stimulated either with 
ET-1 or hypoxia, both MMP2 and 9 remained at 
expression levels not different from miR controls 
following treatment by miR-451a mimics. The 
effect of increasing miR-451a is further veri-
fied by reducing the MMP2/9 protein activity. 
Taken together our data therefore suggest that 
increasing the low expressed miR-451a verified in 
human post MI HF patients may have a potential 
for further verification as targeted treatment of 
HF.

P2532. Value of blood pressure 
measurements in both arms in 
olympic and paralympic athletes
C.B. Isern1, B. Clarsen1, E. Berge2, H. Moseby 
Berge1, 1Oslo Sports Trauma Research Center 
- Oslo - Norway, 2Ulleval University Hospital, 
Department of Cardiology - Oslo - Norway, 
Background: Hypertension is the most prevalent 
risk factor for cardiovascular disease in elite 
athletes. ESC guidelines recommend that BP 

Table 1. Cardiac variables in newborns

Cardiac variables NNW 1–3 
days

NOW 
exercise 1–3 

days

NOW 
control 1–3 

days

NNW 6–8 
weeks

NOW exer-
cise 6–8 
weeks

NOW con-
trol 6–8 
weeks

Global strain LV, % -23.1±2.0* -17.1±4.0 -16.9±3.9 -24.2±1.3* -20.9±3.6 -20.3±3.4

Global strain rate LV, s–1 -2.00±0.33* -1.62±0.29 -1.68±0.30 -2.22±0.20* -1.78±0.27 -1.81±0.36

Global strain RV, % -26.8±2.8* -20.6±4.8 -18.8±5.0 -31.6±5.8* -22.2±6.7 -21.7±5.7

Global strain rate RV, s–1 -2.71±0.71* -1.87±0.44 -1.73±0.40 -3.2±0.70 -2.49±0.88 -2.09±0.61

S’ LV, cm/s 6.4±1.1* 4.4±0.9 4.2±0.9 8.2±1.3* 6.1±1.2 6.2±1.3

e’ LV, cm/s 7.4±2.1** 5.7±1.3 5.5±1.1 12.1±2.7 9.5±2.2 8.9±2.1

TAPSE, mm 10.0±1.5*** 9.2±1.3 9.0±1.5 15.2±1.2*** 13.9±2.2 14.2±2.1

Septum d, mm 3.1±0.8** 3.7±1.0 4.0±1.3 3.4±0.1** 4.1±0.8 4.1±0.1

LVID d, mm 19.2±2.0*** 18.3±1.7 18.1±1.6 22.8±2.6 22.1±1.9 21.8±2.3

Fractional shortening, % 38.2±3.3 37.2±4.3 35.9±7.3 37.8±3.2 35.1±5.4 35.0±5.6

NNW, newborns of normal weight women; NOW, newborns of obese women; LV, left 
ventricle; RV, right ventricle; S’, peak systolic tissue Doppler velocity (TDV), e’, peak early 
diastolic TDV; d, end diastole; LVIDd, LV internal diameter. *p<0.001, **p<0.01, ***p<0.05 
between NNW and NOW.
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measurement during preparticipation screening 
should be performed according to “best clinical 
care”, and the International Olympic Committee 
recommends that BP should be measured in both 
arms. However, no studies have assessed the 
value of routine bilateral measurements.
Purpose: To determine BP in elite athletes using 
standardised methods, and to assess the added 
value of BP measurements in both arms.
Methods: We measured BP in athletes preparing 
for the Olympic and Paralympic Games in Rio 
2016, as part of the preparticipation screening. 
After five minutes’ rest, BP was measured with 
appropriate cuff size in a sitting position in a 
quiet room on a day without prior training. An 
automated BP device (Watch BP office, Micro-
life) measured BP three times simultaneously 
in both arms, with one minute’s intervals. We 
calculated mean values (±SD) of the last two 
measurements, and graded BP according to ESC 
guidelines (see Figure). We used independent 
and paired T-test to compare between groups 
and within individuals, respectively.
Results: 100 Olympic and 20 Paralympic athletes 
participating in 18 different sports disciplines 
were included (49 males (40.8%), mean age 
26.8±6.4 years, BMI 23.2±2.9 kg/m2). Nine 
(7.5%) had high BP, (five of them in one arm 
only), and 22 (18.3%) had high-normal BP. 36 
athletes (30.0%) had a difference of >5 mm Hg 
in systolic BP between arms (mean 8.4±4.3 mm 
Hg), included five (4.2%) with a difference of >10 
mm Hg. There were no significant differences 
between Olympic and Paralympic athletes.
Conclusions: One quarter of Olympic and 
Paralympic athletes had high or high-normal 
BP, and one third had a BP difference of >5 mm 
Hg between arms. BP is an important part of 
preparticipation screening of athletes. Elevated 
BP can easily be missed if BP is measured in one 
arm only, and BP should therefore be measured 
in both arms.

P2534. Cardiovascular incidents, 
including sudden cardiac arrests, 
in professional male football play-
ers with negative preparticipation 
cardiac screening results: 8-year 
follow-up
H.M. Berge1, T.E. Andersen1, R. Bahr1, 1The 
Norwegian School of Sport Sciences - Oslo 
- Norway, 
Background: The aim of pre-participation cardiac 
screening of athletes is to detect cardiovascu-
lar disease at an early stage to prevent sudden 
cardiac arrests and deaths. Few studies have 
focused on the consequences of false negative 
findings.
Purpose: To identify cardiovascular incidents in a 
cohort of male professional football players with 
negative screening results.
Method: Retrospective 8-year follow-up of 604 
players who underwent pre-participation cardiac 
screening by experienced cardiologists, including 
electrocardiography and echocardiography, in 
January-April 2008. We performed a media 
search to identify cardiovascular incidents (sud-
den cardiac arrest or death, angina pectoris or 
myocardial infarction, transient ischemic attack, 
cerebral hemorrhage or infarction, atrial flutter or 
fibrillation, blood clot, myocarditis or pericarditis) 
in Norwegian football between January 1st 2008 
and February 13th 2016. Incidents were cross-
checked with the hospital records of the players 
affected.
Results: Six of the 572 players with negative 
cardiac screening results, had experienced 
serious cardiovascular incidents during follow-up 
(median age 30 yrs, 27–36). Three players had 
suffered sudden cardiac arrest (62 per 100 000 
athlete years), one had myocardial infarction, 
one had transient ischemic attack and one had 
atrial flutter. Four of the incidents occurred 
during or directly after a match, and one during 
football training. Three of the players ignored 
chest pain, paresis, dyspnea and near-syncope, 
two completed the match before seeking medical 
assistance, one was misinterpreted and received 
inappropriate treatment initially, and two 
were discharged from hospital without proper 
follow-up, despite serious symptoms. Prompt 
cardiopulmonary resuscitations saved all three 
lives. None of the 32 players with initially positive 
screening results, who all were subsequently 
cleared to play, experienced any cardiovascular 
incidents.
Conclusions: Based on our findings, we cannot 
recommend routine pre-participation cardiac 
screening of professional male football players 
in Norway. A comprehensive protocol (includ-
ing ECG and echocardiography) performed by 
experienced cardiologists was not sufficient to 

 

 Figur 1. Graded systolic BP in both arms
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detect cardiovascular disease at an early stage. 
Negative screening results may have delayed 
proper medical assistance. However, our study 
emphasizes that symptoms and findings indic-
ative of cardiovascular disease should be eval-
uated carefully also in elite athletes. Immediate 
first-responder treatment with cardiopulmonary 
resuscitation saves lives, and a comprehensive 
medical emergency plan, including automated 
external defibrillators, should be available in all 
football arenas.

P4392. Heart rate prediction of 
outcome in heart failure following 
myocardial infarction depend on 
heart rhythm status
S. Agewall1, L. Tjessum1, P. Rossignol2, F. Zan-
nad2, D. Atar1, T. Von Lueder1, Z. Lamiral2, J.L. 
Machu2, J. Kjekshus1, N. Girerd2, 1University 
of Oslo - Oslo - Norway, 2Clinical Investiga-
tion Centre Pierre Drouin (CIC-P) - Nancy 
- France, 
Background: Heart rate has been reported to 
be associated with adverse outcome in heart 
failure (HF) and myocardial infarction (MI), but 
conflicting evidence exists regarding its impact in 
patients with associated atrial fibrillation (AF).
Objectives: We investigated the differential 
impact of heart rate on clinical outcomes accord-
ing to the presence or absence of AF in patients 
with reduced systolic function and/or HF after 
MI.
Methods: We studied the association of heart 
rate with outcome using Cox-models in a merged 
dataset (n=28,771) of four randomised trials 
(CAPRICORN, EPHESUS, OPTIMAAL, and 
VALIANT).
Results: At baseline, 3736 (13%) patients 
had AF. We identified a significant interaction 
between AF and heart rate, and a decreasing 
effect of heart rate with time (both p for inter-
action <0.001). We report associations with 
outcome separately in patients with and without 
AF. 10-bpm increase in heart rate conferred 
increased risk for all-cause mortality (1.27 [1.21 
to 1.33], p<0.0001), CV-mortality (1.28 [1.22 to 
1.34], p<0.0001), and HF-hospitalisation (1.25 
[1.19 to 1.31], p<0.0001) in patients without AF. 
In contrast, in patients with AF, the incremental 
risk for 10-bpm increase in heart rate was attenu-
ated for all-cause (1.14 [1.06 to 1.23], p=0.0007), 
CV-mortality (1.12 [1.03 to 1.22], p=0.006), 
and HF-hospitalisation (1.16 [1.07 to 1.26], 
p=0.0006, p for interaction with AF <0.001 for 
all outcomes).
Conclusions: In patients with reduced systolic 
function and/or HF post-MI, higher heart rate 
predicts increased major cardiovascular events 
during the first year following MI in patients 

without AF. This association is markedly attenua-
ted in subjects with AF.

2860. The association between 
carotid plaque burden and adipo-
sity: results from a large popula-
tion-based study
Y. Imahori1, E.B. Mathiesen2, K.E. Morgan1, 
L.A. Hopstock2, N. Emaus2, L. Jorgensen2, S.H. 
Johnsen2, A.D. Hughes3, D.A. Leon1, 1London 
School of Hygienve and Tropical Medicine - 
London - United Kingdom, 2UiT The Arctic 
University of Norway - Tromso - Norway, 
3University College London - London - United 
Kingdom, 
Background: Carotid plaque burden is associated 
with increased CVD risk. However, large popu-
lation-based studies investigating the determi-
nants of carotid plaque burden are scarce. In par-
ticular, little has been reported on the association 
between adiposity and carotid plaque burden.
Purpose: To investigate the associations between 
presence of carotid plaque, and total plaque area 
(TPA), with measures of adiposity: body mass 
index (BMI), waist circumference (WC) and 
waist-to-hip ratio (WHR).
Method: We analyzed cross-sectional data from 
4978 subjects aged 50+ years collected in the 
Norwegian population-based Tromsø 5 study. 
The carotid artery ultrasound examinations were 
conducted to determine presence of carotid 
plaque presence and TPA. Measures of adipos-
ity were converted to SD units to allow direct 
comparison of effect sizes. TPA was log trans-
formed as it was left skewed. Logistic and linear 
regressions were used. Model 1 was adjusted for 
age, sex and smoking. Model 2 was additionally 
adjusted for factors that might be on the causal 
pathway between adiposity and plaque (ie SBP, 
HDL and non-HDL cholesterol and glucose).
Results: Mean age of participants was 67 years 
and 44% were male. The means (SD) for BMI, 
WC and WHR were 26.9 kg/m2 (4.2), 90.7 
cm (12.3) and 0.89 (0.09). 63.5% had carotid 
plaque. There was some evidence that the 
presence/absence of plaque was associated with 
WHR. However, among the 3130 with carotid 
plaque, there was strong evidence that burden 
(measured as log TPA) was associated with 
all three measures of adiposity. On additional 
adjustment for factors on the causal pathway 
the association between log TPA and WHR 
remained, while the associations with BMI and 
WC became non-significant. WHR showed the 
strongest association with total plaque area.
Conclusion: The measures of adiposity examined 
do not appear to be strongly predictive of pres-
ence of carotid artery plaque. However, they are 
associated with the extent of plaque burden, with 
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WHR (a measure of abdominal adiposity) being 
particularly strongly related. This underlines the 
importance of fat distribution and not just global 
measures of adiposity such as BMI in CVD risk 
assessment.

P4477. Pi3kgamma inhibition 
rescues mice from acute cardiac 
contractile dysfunction, acquired 
long QT syndrome (acLQTS) and 
sudden death caused by calci-
neurin inhibitors
B. Ndongson Dongmo1, L.R. Moltzau1, K.W. 
Andressen1, M. Baretta2, A. Ghigo3, M. Brod-
hun4, E. Hirsch4, S. Coldewey5, R. Bauer2, F.O. 
Levy1, 1University of Oslo, Pharmacology - 
Oslo - Norway, 2University Hospital of Jena, 
Institute of Molecular Cell Biology - Jena - 
Germany, 3University of Turin, Center of Mole-
cular Biotechnology - Turin - Italy, 4Helios-
Klinikum, Pathology - Erfurt - Germany, 
5University Hospital of Jena, Department of 
Anesthesiology and Intensive Care Medicine - 
Jena - Germany, 
Background: Calcineurin inhibitors (CNI) as 
cyclosporin A and tacrolimus are the most com-
monly used immunosuppressive drugs following 
solid organ transplantation and in various auto-
immune diseases. But, CNI therapies are also 
associated with severe side effects like arterial 
hypertension, atherosclerosis, insulin resis-
tance, brain, liver and renal complications, and 
cardio-toxicity. However, the effects of CNI on 
cardiac contractile function and cardiac rhythm 
are poorly studied.
Purpose: Characterization of the acute effect of 
CNI on cardiac contractile function and arrhyth-
mias, and investigation of a rationale for the 
inhibition of PI3Kg as potential cardio-protective 
medication to abolish/reduce those effects.
Methods: The intact heart left ventricle 
contractility (Pressure-Volume-Conductance) 
was evaluated in mice 5h after intra-peritoneal 
injection of CNI in WT, PI3Kg KD (“kinase dead”; 
lacking PI3Kg kinase function) and in WT treated 
with selective inhibitor of PI3Kg. Thereafter, a 
follow up with histological studies in cardiac 

tissue as well as ECG using 
telemetry and survival analysis 
was performed. Finally, primary 
cardiomyocytes were studied 
using several biochemical 
approaches to investigate those 
effects on beta adrenergic 
signaling and ion channels 
function including Ryr, PLB, 
LTCC and PLM activation, 
cAMP production, phospho-
diesterase (PDE) activity and 
surface expression of hERG.

Results: We intriguingly found 5h after CNI injec-
tion an important reduction (∼50%) of cardiac 
contractility (End-systolic elastance; Ees) that 
was confirmed in vitro with a down-regulation 
of beta-adrenergic signaling upon adult primary 
cardiomyocyte stimulation with CNI (4h). Inter-
estingly, these effects were completely absent 
after the same treatment in transgenic mice 
and cardiomyocytes with inhibited enzymatic 
function of PI3Kg (PIKg KD), and in mice and car-
diomyocytes treated simultaneously with PI3Kg 
selective inhibitor. Following up these findings, 
we have also observed an acLQTS that was also 
significantly reduced in mice treated with PI3Kg 
inhibitor. In addition, whereas the observed side 
effects of CNI were correlated with higher mor-
tality, the group of mice simultaneously treated 
with PI3Kg inhibitor interestingly exhibited a 
better survival rate (p<0.05).
Conclusion: In this study, we observed an acute 
cardio-depressive effect of CNI associated with 
acLQTS, sudden death and established the ratio-
nale for PI3Kg inhibition as a potential therapeu-
tic approach to those effects.

2220. Sham or no-sham control 
in trials of renal denervation for 
treatment resistant hypertension: 
a systematic meta-analysis
F. Fadl El Mula1, Y. Feng2, L. Jacobs3, A.C. Lar-
storp1, A. Persu4, S.E. Kjeldsen5, J.A. Staessen3, 
1Oslo University Hospital - Oslo - Norway, 
2Capital Medical University - Beijing - China 
People’s Republic of, 3University of Leuven, 
KU Leuven Department of Cardiovascular 
Sciences - Leuven - Belgium, 4Universite Cat-
holique de Louvain - Brussels - Belgium, 5Oslo 
University Hospital, and University of Oslo - 
Oslo - Norway, 
On behalf: European Network COordinating 
research on Renal Denervation (ENCOReD)
Background: Number of patients, study design 
and patients and physician related confounders 
have hampered studies of renal denervation 
(RDN) in patients with treatment resistant 
hypertension (rHT). It remains uncertain 
whether RDN lowers BP. We aimed to investigate 

Table 1

Model 1 p-value Model 2 p-value

Adiposity per 1 SD Odds ratio (95% CI) for presence of plaque

Body mass index 1.02 (0.96, 1.09) 0.45 0.96 (0.89, 1.02) 0.21

Waist circumference 1.03 (0.96, 1.10) 0.44 0.95 (0.88, 1.02) 0.16

Waist/Hip ratio 1.11 (1.03, 1.20) 0.01 1.03 (0.94, 1.12) 0.56

Regression coefficient (95% CI) for log total plaque area

Body mass index 0.033 (0.006, 0.060) 0.02 0.000 (-0.028, 0.029) 0.97

Waist circumference 0.053 (0.024, 0.082) <0.001 0.015 (-0.016, 0.046) 0.34

Waist/Hip ratio 0.079 (0.047, 0.112) <0.001 0.044 (0.010, 0.078) 0.01
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whether the use of sham control is essential 
in RDN studies or whether systematic use of 
24-hour ambulatory BP provides enough infor-
mation thereby making an invasive sham control 
redundant.
Methods: We meta-analyzed summary sta-
tistics of randomized clinical trials on RDN in 
rHT. For continuous outcomes, we assessed 
heterogeneity by Cochran’s Q test and used 
random-effect models weighted for the inverse 
of the variance. On top of the randomized trials 
reviewed earlier, we additionally included two 
new studies reported in 2016, one conducted in 
Spain (24 patients, RDN vs. spironolactone) and 
one conducted in Denmark (69 patients, sham 
controlled). We analyzed office and 24-hour 
ambulatory BP in 3 sham controlled studies vs. 6 
no sham controlled studies.
Results: The meta-analysis of 9 studies at 
6-month follow-up showed 2.85 mmHg 
(p=0.60) and 1.16 mmHg (p=0.52) reductions 
in office and in 24-hour systolic BP, respectively. 
Meta-analysis of 24-hour systolic BP in the 3 
sham-controlled studies showed a reduction 
of 2.24 mmHg (95% confidence intervals 
(CIs) -4.70 to 0.22 mmHg, n=396 vs. 230, 
p=0.07). For the 6 no sham controlled studies 
there was no difference in 24-hour systolic BP 
(+0.42 mmHg; 95% CIs - 6.20 to 7.04 mmHg, 
n=162 vs. 174, p=0.90). The test for sub-group 
heterogeneity showed no significant interaction 
(p=0.46). Removing one trial at a time produced 
confirmatory results.
Conclusion: Pooled effects of 9 randomized and 
controlled studies of RDN showed no significant 
effect on BP. In addition analysis does not sup-
port the use of sham control but rather suggests 
extensive use of 24-hour ambulatory BP in 
studies of RDN in resistant hypertension

5935. Effects of empagliflozin on 
cardiac and vascular hemodynamic 
markers by subgroups of age, sex 
and hypertension in patients with 
T2DM and high CV risk: EMPA-reg 
outcome
R.J. Chilton1, L. Gullestad2, D. Fitchett3, S.E. 
Inzucchi4, M. Mattheus5, H.J. Woerle6, O.E. 
Johansen7, 1University of Texas Health Science 
Center, Dept of Medicine - San Antonio - 
United States of America, 2Oslo University 
Hospital, Rikshospitalet, Dept of Cardiology 
- Oslo - Norway, 3St. Michael’s Hospital, Divi-
sion of Cardiology - Toronto - Canada, 4Yale 
University, Section of Endocrinology - New 
Haven - United States of America, 5Boehringer 
Ingelheim, Biometrics and datamanagement - 
Ingelheim - Germany, 6Boehringer Ingelheim, 
TA Cardiometabolism - Ingelheim - Germany, 
7Boehringer Ingelheim Norway KS, TA Car-
diometabolism - Asker - Norway, 
Background: Empagliflozin (EMPA) significantly 
reduced the risk of CV death in the EMPA-REG 
OUTCOME trial.
Purpose: We explored for differential effects on 
cardiac and vascular hemodynamic markers by 
age, sex, and systolic BP (SBP) subgroups.
Methods: Pts with T2D and high CV risk were 
randomized to receive placebo (PBO) or 2 doses 
of EMPA. Changes in indices of arterial stiffness, 
vascular resistance and cardiac workload (pulse 
pressure (PP), mean arterial pressure (MAP) 
and the double product (DP)), and SBP were 
assessed across subgroups of age, sex, and SBP, 
using a mixed model repeated measures analysis 
in randomized pts who received ≥1 dose of study 
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drug using all measurements obtained until study 
end.
Results: 2333, 2345 and 2342 pts received 
PBO, EMPA 10 mg or 25 mg and mean±SE 
baseline SBP was 135.79±0.36, 134.91±0.35, 
135.65±0.35 mmHg, respectively whereas mean 
(SE) heart rate was 70.74±0.23, 70.96±0.22 and 
70.52±0.22 beats per minute. There were signi-
ficantly greater reductions in markers of arterial 
stiffness, vascular resistance, cardiac workload 
and SBP among pts treated with either EMPA 
dose vs. PBO across age, sex, and SBP groups 
(Table above).
Conclusions: EMPA consistently improved SBP 
and cardiac and vascular hemodynamic markers, 
irrespective of age, sex, or baseline SBP. Further 
analyses will determine the potential contribu-
tion of these changes to the CV mortality benefit 
with EMPA.

P1448. 3D shape assessment from 
2D echocardiography using mac-
hine learning
G. Bernardino1, C. Butakoff1, M. Nunez-
Garcia1, S. Sarvari2, M. Rodriguez-Lopez3, F. 
Crispi2, M.A. Gonzalez-Ballester4, M. De Cra-
ene5, B. Bijnens4, 1University Pompeu Fabra, 
DTIC - Barcelona - Spain, 2Oslo University 
Hospital, Department of Cardiology - Oslo - 
Norway, 3Institute of Biomedical Research 
August Pi Sunyer (IDIBAPS), Fetal i+D Fetal 
Medicine Research Center - Barcelona - Spain, 
4Instituci Catalana de Recerca i Estudis Ava-
nats (ICREA), DTIC, UPF - Barcelona - Spain, 
5Philips Research, Medisys - Paris - France, 
In the context of cardiac remodelling, shape 
assessment of the heart is important for diagno-
sis and follow up. Despite offering a full view of 
the heart, 3D imaging presents some disadvan-
tages, such as the poor acoustic window of 3D 
echography, ionisation in the case of Computed 
Tomography, and the cost in the case of Magne-
tic Resonance. Given that 2D echocardiographic 
data are widely available, we investigated the 
feasibility of machine learning for assessing 
the 3D left ventricular (LV) end-diastolic 
shape from 2D measurements enriched with 
clinical information.
We used a dataset consisting of 116 preado-
lescents, 45 with intrauterine growth restric-
tion (IUGR) and 71 controls. A complete 2D 
echocardiographic study was performed and 
3D LV shape was extracted using 3D echocar-
diography. The measurements related to the 
LV shape were long axis, end-diastolic volume, 
basal diameter and internal dimension. As a 
clinical variable, the fact of having IUGR or not 
during fetal life was used.
A statistical shape model was computed from 
the 3D echocardiography shapes through 

Principal Component Analysis (PCA), leading 
to a template shape and deformations from 
that template. In the IUGR dataset, most of the 
shape variation was explained by (1) overall size 
variability, (2) radial scaling, (3) an inclination of 
the apex with respect to the base. Those shape 
variations can be seen in the Figure.
Linear Regression was performed to predict each 
deformation coefficient from the available 2D 
measurements. We could predict most of the 
overall size (R2 =0.75, p value <1e-5) and some 
of the radial scaling (R2 = 0.3, p value<1e-5) 
while the other deformations could not be 
predicted. Introducing the IUGR label to the 
regression improved the quality of the radial 
scaling prediction to R2=0.4. This confirms that 
IUGR is related to LV sphericity, and that clinical 
and functional data can indirectly assess the 3D 
ventricular shape.
The effect of (Gaussian) noise on the results 
was also investigated using a synthetic dataset, 
which includes non-symmetrical bulging of the 
septal wall. As with the real dataset, we could 
not recover the asymmetrical modes even with 
total absence of noise. Comparing the results 
of the size and radial scaling R2 coefficients, we 
estimated the level of noise in the real dataset to 
be around 10%. The plot in the figure shows the 
effect of noise in the regression quality. Adding 
new 2D measurements that are not in the gui-
delines allowed us to recover the asymmetrical 
shape.
In conclusion, using only the recommended 2D 
measurements limited ventricular shape predic-
tion to the symmetric components. The predic-
tion deteriorated with increased measurement 
noise. However, adding extra measurements, or 
relevant clinical information, some asymmetrical 
components can be regressed. We believe that 
this work is a promising first step towards deri-
ving more complete shape measurements from 
routinely available 2D data.
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P4601. Differences in two-year 
outcomes according to type of 
atrial fibrillation: results from the 
GARFIELD-AF registry
D. Atar1, J.-Y. Le Heuzey2, G. Accetta3, J.-P. 
Bassand4, A.J. Camm5, R. Corbalan6, H. 
Gibbs7, S.Z. Goldhaber8, S. Goto9, P. Jones3, G. 
Kayani3, F. Misselwitz10, J. Stepinska11, A.G.G. 
Turpie12, A.K. Kakkar13, 1Oslo University 
Hospital Ullevål and University of Oslo - Oslo - 
Norway, 2Georges Pompidou Hospital, Rennes; 
Descartes University - Paris - France, 3Throm-
bosis Research Institute - London - United 
Kingdom, 4Thrombosis Research Institute, 
London, UK and University of Besancon - 
Besancon - France, 5St George’s University of 
London - London - United Kingdom, 6Catholic 
University School of Medicine - Santiago 
- Chile, 7The Alfred Hospital - Melbourne - 
Australia, 8Brigham and Women’s Hospital 
and Harvard Medical School - Boston - United 
States of America, 9Tokai University - Kana-
gawa - Japan, 10Bayer AG - Berlin - Germany, 
11Institute of Cardiology - Warsaw - Poland, 
12McMaster University - Hamilton - Canada, 
13Thrombosis Research Institute and Uni-
versity College London - London - United 
Kingdom, 
On behalf: GARFIELD-AF Investigators
Purpose: Atrial fibrillation (AF) burden and type 
of AF have not been established as major diffe-
rential predictors of stroke and death. The aim of 
this work was to analyse outcomes by type of AF 
and by antithrom-
botic therapy.
Methods: 28,628 
adults (≥18 yrs) 
with nonvalvular 
AF and ≥1 inves-
tigator-defined 
stroke risk factor 
were enrolled 
in the ongoing, 
prospective 
GARFIELD-AF 
registry from 32 
countries in Mar 
2010–Oct 2014. 
Patients clas-
sified as having 
paroxysmal 
(n=10,473, 
48.5%), persis-
tent (n=6020, 
27.9%), or perma-
nent AF (n=5117, 
23.7%) by 4 mos 
were included 
in the analy-
sis of baseline 

characteristics, antithrombotic therapy, and 2yr 
incidence of outcomes.
Results: Patients with permanent AF had 
slightly higher CHA2DS2-VASc (3.5 vs both 3.1) 
and HAS-BLED (1.6 vs both 1.4) vs those with 
paroxysmal or persistent AF, and they were 
most likely to be ≥75 yrs (48.3% vs 33.6% vs 
34.3%). Compared to patients with other AF 
types, those with paroxysmal AF were less likely 
to be obese (26.7% vs 30.9% vs 33.2%) or to 
have LVEF<40% (6.0% vs 12.0% vs 14.4%) or 
severe HF (NYHA Class III/IV; 25.3% vs 33.0% 
vs 38.8%), but they were as likely to have history 
of vascular disease: stroke/transient ischaemic 
attack 12.2% vs 10.7% vs 13.5%; carotid occlu-
sive disease 2.9% vs 2.8% vs 4.1%; ACS 9.4% vs 
8.3% vs 9.6%. Patients with paroxysmal AF were 
less likely to receive anticoagulant (AC) therapy 
(±antiplatelets, AP) vs those with persistent or 
permanent AF and more likely to receive AP only 
or no antithrombotics (Tab). Compared to pati-
ents with paroxysmal AF, those with persistent 

Antithrombotic therapy by type of AF

% Paroxysmal AF 
(n=10,473)

Persistent AF 
(n=6,020)

Permanent 
AF (n=5,117)

VKA +/− AP 38.0 53.9 57.1

FXaI +/− AP 13.1 9.8 9.0

DTI +/− AP 7.0 7.7 5.8

AP only 26.8 19.7 19.7

None 15.1 9.0 8.3

AF, atrial fibrillation; AP, antiplatelet; DTI, direct 
thrombin inhibitor; FXaI, factor Xa inhibitor; VKA, 
vitamin K antagonist.

Figur 1. Adjusted HRs for 2yr outcomes by AF type
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or permanent AF had higher risks of all-cause 
mortality, stroke/systemic embolism (SE) and 
major bleeding. However, only the difference in 
mortality persisted after adjustment (Fig). Adjus-
ted HRs also showed higher mortality for non-
paroxysmal vs paroxysmal AF and for permanent 
vs paroxysmal/persistent AF (Fig). We found no 
interaction between type of AF and AC therapy.
Conclusion: Persistent and permanent AF 
were associated with higher mortality risk vs 
paroxysmal AF but had similar adjusted risks 
of stroke/SE and major bleeding in 2 yrs of 
follow-up.

P5464. Mechanical dyssynchrony 
assessment improves the prog-
nostic value of current guidelines 
based patient selection for CRT
A. Abbas1, A. Ciara2, A. Daraban3, M. Kotrc4, 
M. Aarones5, S. Aakhus5, W. Fehske6, S. 
Winter6, M. Penicka7, M. Szulik8, L. Faber9, R. 
Willems2, T. Kukulski8, I. Stankovic10, J. Voigt1, 
1University of Leuven, Department of Cardio-
vascular diseases - Leuven - Belgium, 2Gast-
huisberg University Hospital, Department of 
Cardiovascular Diseases - Leuven - Belgium, 
3’Carol Davila’ Emergency Clinical Military 
Hospital, Department of Internal Medicine 
and Gastroenterology - Bucharest - Roma-
nia, 4Institute for Clinical and Experimental 
Medicine (IKEM), Department of Cardiology 
- Prague - Czech Republic, 5Oslo University 
Hospital, Department of Cardiology - Oslo 
- Norway, 6St. Vinzenz Hospital, Klinik fur 
Innere Medizin und Kardiologie - Cologne - 
Germany, 7Olv Hospital Aalst, Department of 
Cardiology - Aalst - Belgium, 8Silesian Center 
for Heart Diseases, Silesian University of 
Medicine, Department of Cardiology - Silesia 
- Poland, 9Heart and Diabetes Centre of North-
Rhine Westphalia, Ruhr University Bochum, 
Department of Cardiology - Bad Oeynhausen 
- Germany, 10Clinical Hospital Center Zemun, 
Department of Cardiology - Belgrade 
- Serbia, 
Background: Candidate selection for 
cardiac resynchronization therapy (CRT) 
should aim at a high response rate of 
this costly and invasive therapy without 
denying therapy to potential responders. 
Current ESC guidelines rely solely on 
ejection fraction (EF), QRS width and 
morphology as well as NYHA func-
tional class. Echocardiographic signs of 
mechanical dyssynchrony, such as apical 
rocking (ApRock) and Septal Flash (SF) 
are not taken into account, although 
they have shown to be associated with 
CRT response and increased long term 
survival.

Purpose: To determine if incorporation of 
mechanical dyssynchrony assessment could 
improve the prognostic value of current European 
guidelines based patient selection.
Methods: We analyzed data from a multicenter 
registry of 1060 patients who received CRT 
between 1999 and 2012. All patients were 
retrospectively classified according to the 2016 
ESC guidelines for CRT implantation. Patients 
had been examined by echocardiography before 
and 12±6 months after implantation. Mechanical 
dyssynchrony, defined as presence of ApRock or 
SF, as well as presence and extent of myocardial 
scar were visually assessed by three blinded 
readers at the baseline examination. Response 
was defined as ≥15% reduction in left ventricular 
end systolic volume at follow-up. Patients were 
followed for a median of 44 months (Interquar-
tile range: 26–48 months) for the occurrence of 
death of any cause.
Results: Applying current ESC guidelines, 65% 
of the patients had been implanted with a class I 
indication, 18% with class IIa, 9% with class IIb, 
6% with class III while 2% remained unclassifia-
ble. In class I, 64% of patients responded to the-
rapy, 51% in class IIa, 39% in class IIb and 34% 
in class III. Mechanical dyssynchrony predicted 
97% of responders in class I, 96% in class IIa, 
64% in class IIb and 69% in class III. Patients in 
class I had the most favorable survival, followed 
by class IIa, class IIb and then class III respecti-
vely (Log-rank P=0.07). In guideline classes I, IIa 
and IIb, presence of mechanical dyssynchrony 
at baseline predicted long term outcome better 
than the guideline class (Log-rank P<0.0001, 
0.01 and 0.01 respectively; figure).
Conclusion: The current guideline criteria for 
CRT candidate selection can be improved by 
incorporating assessment of mechanical dyssyn-
chrony. ApRock and SF have an added predictive 
value and are associated with better response 
and outcome after CRT.
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99. Predictors of ventricular arr-
hythmias in the Nordic arrhythmo-
genic right ventricular cardiomyo-
pathy registry: first experience 
from the prospective multicenter 
Scandinavian cohort
P.G. Platonov1, K.H. Haugaa2, A. Svensson3, 
H.K. Jensen4, T. Gilljam5, H. Bundgaard6, A.G. 
Holst6, T. Edvardsen2, J.H. Svendsen6, 1Lund 
University, Department of Cardiology, Clinical 
Sciences - Lund - Sweden, 2Oslo University 
Hospital - Oslo - Norway, 3Linkoping Univer-
sity Hospital - Linkoping - Sweden, 4Aarhus 
University Hospital - Aarhus - Denmark, 
5Sahlgrenska Academy - Gothenburg - Swe-
den, 6Rigshospitalet - Copenhagen University 
Hospital - Copenhagen - Denmark, 
Background: Arrhythmogenic right ventricular 
cardiomyopathy (ARVC) is characterised by 
myocardial and genetic heterogeneity and varia-
ble clinical course of the disease, which affects 
development of strategies for risk stratification 
and primary prevention of sudden death. While 
most of data regarding the course of the disease 
comes from retrospective cohort studies, long-
term follow-up studies of prospectively recruited 
cohorts remain limited. We aimed to assess 
predictors of ventricular arrhythmias in patients 
with definite ARVC prospectively enrolled in the 
Nordic ARVC registry.
Methods: Patients recruited in the registry from 
8 sites in Denmark, Norway and Sweden with 
newly diagnosed ARVC fulfilling 2010 Task 
Force Criteria constituted the prospective cohort 
(n=92, 62% male, median age at diagnosis 

45 years [IQR 33–60]). Genetic analysis was 
performed in 86%, of whom 62% appeared to 
be genotype-positive with plakophyllin-2 being 
the most common affected gene (61%) followed 
by desmoglein-2 (23%). Primary endpoint was 
defined as a time to first ventricular tachycardia 
(VT) documented by ECG or appropriate ICD 
therapy and assessed using Kaplan-Meier curve 
analysis and multivariate Cox regression. Median 
follow-up duration was 3.1 [IQR 1.8–3.9] years.
Results: At baseline, 54 patients had ICD 
implanted, 9 of whom received it for secondary 
prevention after aborted cardiac arrest; 40 
patients had no history of arrhythmias, 11 had 
syncope with or without VT and remaining 41 
patients had documented VT. During follow-
up, 23% patients developed VT while the vast 
majority remained asymptomatic. Age <45 years, 
history of syncope or VT with left bundle branch 
QRS morphology (LBBB) and superior axis, and 
T-wave inversion in any of the inferior leads II, III 
or aVF were predictive of the primary endpoint 
during follow-up (Table). However, in the multi-
variable analysis, only VT with LBBB and superior 
axis morphology and inferior T-wave inversion 
remained independent predictors of ventricular 
arrhythmias (Figures).
Conclusion: In a Scandinavian cohort of prospec-
tively enrolled patients with definite ARVC, over 
two thirds of patients remained asymptomatic 
during mid-term follow-up. In agreement with 
observations from other ARVC registries, history 
of VT or syncope and the presence of advanced 
repolarization abnormalities were associated 
with VT during follow-up. Our data further sup-
port repolarization abnormalities in inferior leads 
as an emerging risk indicator that independently 

predicted VT in our 
cohort.
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3877. Primary prevention of sud-
den death with ICD therapy in the 
Nordic arrhythmogenic cardio-
myopathy registry
P.G. Platonov1, K.H. Haugaa2, H.K. Jensen3, 
H.K. Bundgaard4, A. Svensson5, T. Gilljam6, 
J. Hansen7, A.G. Holst4, T. Edvardsen2, J.H. 
Svendsen4, 1Lund University, Department of 
Cardiology, Clinical Sciences - Lund - Swe-
den, 2Oslo University Hospital - Oslo - Nor-
way, 3Aarhus University Hospital - Aarhus 
- Denmark, 4Rigshospitalet - Copenhagen 
University Hospital - Copenhagen - Denmark, 
5Linkoping University Hospital - Linkoping 
- Sweden, 6Sahlgrenska Academy - Gothen-
burg - Sweden, 7Gentofte University Hospital 
- Gentofte - Denmark, 
Background: Implantable cardioverter-defibril-
lator (ICD) therapy remains a corner stone of 
sudden death (SCD) prevention in patients with 
arrhythmogenic right ventricular cardiomyopathy 
(ARVC). However risk stratification and predic-
tors of ICD interventions are not fully clarified. 
We aimed to assess predictors of appropriate 
ICD interventions in AC patients who received 
ICD implants for primary prevention of sudden 
death enrolled in the Nordic ARVC registry.
Methods: Of the 203 ICD-carriers with definite 
ARVC enrolled in Denmark, Norway and Sweden, 
27 received the implant after aborted cardiac 
arrest and were excluded from analysis. The 
remaining 176 patients (70% male, age at first 
implant 42±15 years) from 148 families constitu-
ted the study group. Task Force 2010 diagnostic 
criteria, ECG characteristics at baseline and his-
tory of syncope or documented ventricular tachy-
cardia (VT) prior to ICD implant were assessed 
as predictors of appropriate ICD therapy defined 
as either antitachycardia pacing (ICD-ATP) or 
shock (ICD-Shock) using Kaplan-Meier curve 
analysis and multivariable Cox regression. 
Median follow-up duration was 8.3 years.
Results: Prior to ICD implantation, 94 patients 
(53%) had either sustained or non-sustained VT 
and 43 (24%) had syncope. Appropriate ICD 
therapy was detected in 104 patients (59%). 
While none of either imaging or depolarization 
criteria showed any significant association with 
the outcome, ICD therapy was independently 
predicted by history of syncope (HR 1.64, 95% 
CI 1.07–2.49, p=0.022), documented VT prior 
to implantation (HR 1.62, 95% CI 1.09–2.40, 
p=0.016) and repolarization abnormalities 
fulfilling major criterion by Task Force 2010 (HR 
1.53, 95% CI 1.03–2.26, p=0.036). The presence 
of any of these three risk factors was a strong 
predictor of appropriate ICD therapies (HR=2.89, 
95% CI 1.43–5.57, p=0.003, Figure).
Conclusion: While history of VT and syncope 
are well accepted indications for ICD therapy in 

patients with ARVC, our data further support 
the role of ECG markers of electrical instability of 
ventricular myocardium such as T-wave inversion 
in the precordial leads meeting major repolari-
zation criterion according to the Task Force 2010 
definitions.

2897. Sex difference in cardiovas-
cular risk is offset by presence of 
left ventricular hypertrophy
E. Gerdts1, R. Izzo2, C. Mancusi3, M.A. Losi3, 
M. Manzi2, G. Canciello2, N. De Luca2, B. 
Trimarco3, G. De Simone2, 1University of Ber-
gen, Department of Clinical Science - Bergen 
- Norway, 2Federico II University Hospital, 
Department of Translational Medical Scien-
ces - Naples - Italy, 3Federico II University 
Hospital, Department of Advanced Biomedical 
Sciences - Naples - Italy, 
Background: The notion that women have better 
cardiovascular (CV) outcome than men is con-
solidated by strong evidence. However whether 
or not this sex-specific protection persists also 
in the presence of hypertensive target organ 
damage such as left ventricular (LV) hypertrophy 
(LVH) is unclear.
Purpose: Our objective was to assess whether 
the presence of LVH alters the outcome dif-
ference between men and women with treated 
arterial hypertension.
Methods: Clinical, echocardiographic and 
outcome data from 5,395 women and 6,937 
men free from prevalent CV disease from the 
prospective Campania Salute Network registry 
were used. Median follow-up was 49 months. 
LVH was identified from prognostically validated 
sex-specific cut-off values of LV mass index (47 
g/m2.7 for women and 50 g/m2.7 for men). The 
impact of sex on incident major cardiovascular 
events (MACE; combined acute coronary syndro-
mes, stroke, hospitalization for heart failure and 
incident atrial fibrillation) was assessed in the 
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presence or absence of LVH, using Cox regres-
sion analysis and reported as hazard rates (HR) 
and 95% confidence intervals (CI).
Results: Women were older, more obese, had 
higher systolic blood pressure (BP), total and 
high density lipoprotein cholesterol, and lower 
diastolic BP, serum triglycerides and glomerular 
filtration rate compared to men (all p<0.01), 
while the prevalence of smoking did not differ. 
LVH was more prevalent in women than men 
(43.2 vs. 32.4%, p<0.001). Incident MACE 
occurred in 3.5% of men and 2.8% of women 
during follow-up (p=0.040). In Cox regression 
analysis among subjects without LVH, adjus-
ting for baseline differences in CV risk factors, 
women without LVH had a 32% lower HR for 
MACE (95% CI 0.49–0.95), p=0.025) than men 
without LVH (Figure, Panel A). Running the same 
model in subjects with LVH, women with LVH did 
not have a significantly lower HR for MACE (HR 
0.79 [0.59–1.06], p=0.110) than men with LVH 
(Figure Panel B).
Conclusions: In hypertension, presence of LVH 
attenuates the sex difference in CV risk.

P2620. Sudden death in primarily 
asymptomatic patients with aortic 
valve stenosis
J. Minners1, A. Rossebo2, A. Greve3, S. Ray4, 
K. Boman5, C. Gohlke-Baerwolf1, F.J. Neu-
mann1, K. Wachtell2, N. Jander1, 1University 
Heart Center Freiburg-Bad Krozingen - Bad 
Krozingen - Germany, 2University of Oslo - 
Oslo - Norway, 3Rigshospitalet - Copenhagen 
University Hospital - Copenhagen - Denmark, 
4University Hospital of South Manchester 
NHS Foundation Trust - Manchester - United 
Kingdom, 5Umea University Hospital - Umea 
- Sweden, 
Background: The risk of sudden cardiac death 
(SCD) in patients with asymptomatic aortic 
stenosis (AS) is thought to be approximately 
1%/year and may be dependent on AS sever-
ity. We retrospectively analyzed outcome data 
from the Simvastatin and Ezetimibe in Aortic 
Stenosis (SEAS) study with the aim to assess 
the incidence and potential risk factors of SCD in 

this prospectively followed cohort of 
asymptomatic patients.
Methods: Of the 1873 patients 
included in the trial, 1204 (64%) with 
mild to moderate aortic stenosis (jet 
velocity 2.5–4.0m/s), complete clini-
cal, echocardiographic, and follow up 
data remained event-free (except for 
sudden death) throughout the study 
period.
Results: SCD occurred in 19 patients 
during a mean follow-up of 26.6±13.2 
months (0.7%/year). Patients with 

SCD were older (p=0.01), had a higher left 
ventricular (LV) mass (p<0.001), tended to 
be female (p=0.11) and leaner (p=0.06) than 
surviving asymptomatic patients. None of the 
echocardiographic parameters of stenosis 
severity (or their development over time) were 
associated with SCD (e.g. jet velocity 3.1±0.4 vs. 
2.9±0.5m/s, p=0.33). Cox regression analysis 
identified age (HR 1.077, 95% CI 1.012–1.145 per 
year), LV mass (HR 1.013, CI 1.007–1.019 per 
gram), and BMI (HR 0.836, CI 0.721–0.968 per 
kg/m2) as independent risk factors of SCD (all 
p<0.02).
Conclusion: Sudden cardiac death in asymp-
tomatic patients with aortic stenosis is rare and 
strongly related to left ventricular mass but not 
stenosis severity.

P6200. Getting a grip on heart 
failure: the nexus between multi-
morbidity, physical frailty and 
12-month mortality in 765 patients 
hospitalised with heart failure
J. Harris1, L. Chen1, T.M. Norekval2, S. Ste-
wart1, 1Australian Catholic University, Mary 
MacKillop Institute for Health Research - 
Victoria - Australia, 2University of Bergen, 
Department of Clinical Science, Faculty of 
Medicine and Dentistry - Bergen - Norway, 
Background: In an increasingly ageing patient 
population, multimorbidity and physical frailty 
in those hospitalised with chronic heart failure 
(CHF) represent potentially important contribu-
tors to all-cause 12 month mortality.
Purpose: To characterise the pattern of the ten 
most common forms of multimorbidity and 
physical frailty in relation to 12-month mortality 
in a high-risk cohort of patients hospitalized with 
CHF.
Methods: A prospective analysis was conducted 
on data collected on 765 CHF participants at 
baseline in a large CHF management multicentre 
randomised control trial. Participants received a 
minimum of 12 months follow up to determine 
all-cause mortality. The analysis was conducted 
using handgrip strength and multimorbidity 
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being the 10 most common concurrent condi-
tions in CHF. We identified frailty according to 
the lowest quintile of handgrip strength with the 
highest quintile of handgrip strength.
Results: The mean age was 74±12 years (42% 
female), with left ventricular systolic dysfunction 
(65%), and NYHA Class III/IV (28%). Overall, 
there is a linear trend for the majority of the 
10 comorbidities across the quintile handgrip 
strength. Patients with the lowest handgrip 
strength had the highest prevalence of anaemia 
(81% in the lowest handgrip strength quintile vs 
23% in the highest grip strength quintile), cogni-
tive impairment (63% vs 51%) and depression/
anxiety (78% vs 69%). The 12-month mortality 
was 22% in males and 17% in females. There 
was a downward trend in handgrip strength 
and 12-month mortality in males, at 33%, 23%, 
24%, 18% and 14% for quintile groups 1, 2, 3, 
4 and 5 respectively (P=0.007). There was no 
trend in females (P=0.749). After adjustment 
for age and the 10 CHF comorbidities, multi-
variate logistic regression analysis showed that 
handgrip strength had a significant impact on 
12-month mortality in males independent of age 
(P=0.020), but not in females (P=0.114).
Conclusion: Physical frailty measured by 
handgrip strength is a promising predictor of 
12-month mortality in men with CHF, indepen-
dent of age and the common comorbidities 
associated with CHF. Further research is needed 
to identify determinants of muscular strength in 
CHF patients, and to test whether improvement 
in strength reduces mortality.

P2408. Impact of mitral regur-
gitation correction (mitraclip vs 
surgical repair) on left ventricular 
myocardial performance according 
to baseline left ventricular ejection 
fraction

A. Hubert1, E. Galli1, E. Samset2, C. Leclercq1, 
E. Donal1, 1University Hospital of Rennes - 
Rennes - France, 2Center for Cardiological 
Innovation - Oslo - Norway, 
Background: Left ventricular (LV) pressure-strain 
loops (PSLs) have been recently validated as a 
non-invasive index of myocardial performance. 
The present study sought to analyze variation in 
LV function, myocardial work, and energy disper-
sion in patients with severe mitral regurgitation 
undergoing percutaneous mitral valve repair 
(MitraClip system) or mitral valve surgery (MVS)
Methods: 32 patients (mean age: 71±10 years) 
with severe MR (18 with ischemic cardiomy-
opathy, 14 with dilated cardiomyopathy) and a 
LVEF<50% undergoing MitraClip implantation 
and 15 patients (mean age: 64±13 years) with 
primary MR and LVEF>50% undergoing MVS 
according to ESC guidelines were included in 
the study. All patients underwent standard and 
speckle tracking echocardiography (STE) before 
MitraClip/MVS and at 6-month follow-up. Strain 
traces and valvular event times were used to cal-
culate LV-PSLs and Global cardiac Work (GW), 
Positive Work (PW), and Negative work (NW) 
were therefore obtained.
Results: As showed in table 1, patients under-
going MVS experienced a decrease in LVEF, 
mechanical dispersion and an increase in cardiac 
NW after surgery. In patients undergoing Mitra-
Clip, a similar result was obtained when baseline 
LVEF was>40%, whereas patients having a 
baseline LVEF <40% did not experience signifi-
cant changes in LV performance and mechanical 
dispersion.
Conclusions: In patients with severe MR and a 
LVEF >40%, either MitraClip or MVS have a neg-
ative impact on LV performance. The significant 
increase in mechanical dispersion and negative 
work, detected by new STE-derived analysis, pro-
vides an interesting explanation of these findings.

Table 1
MitraClip® MitraClip® MVS

EF at baseline <40% (n=24) EF at baseline ≥40% (n=8) EF at baseline >50% (n=15)

Baseline 6-month 
follow-up P Baseline 6-month 

follow-up P Baseline 6-month 
follow-up P

LVEF (%) 35±15 33±14 0.26 56±11 45±14 0.009 66±5 58±8 0.01

GLS (%) -10.2±4.6 -10.0±4.2 0.80 -16.3±4.0 -14.5±4.3 0.24 -19.3±12.8 -17.2±2.0 0.57

Mechanical Dis-
persion (ms) 95±50 89±36 0.57 50±26 78±39 0.010 38±15 51±21 0.03

GW (mmHg %) 844±405 937±435 0.11 1400±266 1373±336 0.80 2027±435 1446±267 <0.0001

PW (mmHg %) 999±399 1112±444 0.054 1537±304 1594±344 0.58 2257±415 1814±251 0.002

NW (mmHg %) -116±124 -52±112 0.20 -98±65 -155±87 0.043 -95±51 -157±69 0.004

p values assessed by Student’s paired t-test. All values expressed as mean ± standard deviation. LVEF: 
left ventricular ejection fraction; GLS: global longitudinal strain; GW: global work; PW: positive 
work; NW: negative work.
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5742. Increased bleeding events in 
patients co-administered rivaro-
xaban and either cyp3A4 or p-gp 
inhibitors
W. Momin1, J. Goble1, S. Thotakura1, J.B.M. 
Michel2, 1Baylor University Medical Center - 
Dallas - United States of America, 2Texas A M 
University Health Science Center College of 
Medicine - Temple - United States of America, 
Background: The ROCKET AF trial established 
the non-inferiority of rivaroxaban compared 
to warfarin for prevention of thromboembolic 
events in patients with non-valvular atrial 
fibrillation. Reduced dosing is recommended for 
patients with renal insufficiency. However little is 
known about clinical outcomes when rivaroxaban 
is used with cytochrome P450 CYP3A4 or P-gly-
coprotein (P-gp) inhibitors. Hepatic CYP3A4 and 
renal P-gp are thought to play important roles 
in rivaroxaban degradation and renal excretion 
respectively. Both are subject to competitive 
inhibition by a number of commonly prescribed 
cardiac medications. We hypothesized that 
bleeding rates might increase when patients take 
rivaroxaban in combination with either CYP3A4 
or P-gp inhibitors.
Methods: We reviewed the records of patients 
prescribed rivaroxaban over a 5-year period 
between January 1st, 2011 and December 31st, 
2015. Patients were included in the study if they 
(1) had a prescription for rivaroxaban for at least 
90 consecutive days, (2) were prescribed at least 
one concomitant medication of interest, and (3) 
had a medical bleeding event occurring at least 7 
days after the prescription date of the interacting 
medication. In addition to CYP3A4 and P-gp 
inhibitors, the impact of platelet aggregation 
inhibitors (PAIs) and non-steroidal anti-in-
flammatory drugs (NSAIDs) on bleeding was 
evaluated. Bleeding-related diagnoses, classified 
by individual ICD codes, were used to tabulate 
the number of bleeding events. Chi-square tests 
were used to compare the proportion of patients 
with bleeding events in the group that had 
concomitant interacting medications versus the 
group that did not.
Results: 1674 patients were identified who were 
prescribed rivaroxaban and either a CYP3A4 
inhibitor, P-gp inhibitor, PAI, or NSAID. The most 
commonly co-prescribed class of drugs was 
P-gp inhibitors (49.8% of patients). 10.1% of 
patients on rivaroxaban were co-prescribed PAIs, 
13.6% CYP3A4 inhibitors and 26.6% NSAIDs. 
The greatest bleeding risk was observed with 
CYP3A4 inhibitors (40.0% vs. 17.1% on rivarox-
aban alone; p<0.01). Increased bleeding rates 
were also seen with co-administration of PAIs 
(28.4%, p<0.1), P-gp inhibitors (24.1%, p<0.01) 
and NSAIDs (21.1%, p=0.01).

Discussion: Concomitant use of either CYP3A4 
or P-gp inhibitors with rivaroxaban was associ-
ated with increased bleeding risk. CYP3A4 inhib-
itors were associated with the greatest risk, while 
P-gp inhibitors were associated with an increased 
risk similar to that seen for patients prescribed 
NSAIDs or PAIs. Our data is limited by the 
number of patients available for analysis and use 
of ICD codes to determine bleeding. However, 
our study provides evidence that co-administra-
tion of rivaroxaban with either CYP3A4 or P-gp 
inhibitors may be associated with an increased 
risk of bleeding.

P2404. Percutaneous mitral valve 
repair in secondary mitral regurgi-
tation improves cardiac work
A. Hubert1, E. Galli1, E. Samset2, C. Leclercq1, 
E. Donal1, 1University Hospital of Rennes - 
Rennes - France, 2Center for Cardiological 
Innovation - Oslo - Norway, 
Background: Left ventricular (LV) pressure-strain 
loops (PSLs) have been recently validated as a 
non-invasive index of myocardial performance. 
Aim is to compare LV function, myocardial work, 
and energy dispersion in patients with severe 
mitral regurgitation (MR) and decreased left 
ventricular ejection fraction (LVEF) before percu-
taneous mitral valve repair (PMVR, by Mitraclip® 
system) and at 6-month follow-up (FU).
Methods: We included 32 patients (mean 
age: 71±10 years) with secondary MR (18 with 
ischemic cardiomyopathy, 14 with dilated 
cardiomyopathy) undergoing PMVR. All patients 
underwent echocardiography before PMVR and 
at FU. Strain traces and valvular event times were 
used to calculate LV-PSLs and Global cardiac 
Work (GW), Positive Work (PW), and Negative 
work (NW) were therefore obtained.
Results: The main results are shown in table 1. 
Despite a strong decrease of NYHA class (2.6 
vs 1.8; p<0.001), no significant difference in 
LV function and remodeling parameters was 
observed at FU. Interestingly, while GW and NW 
remained unchanged, PW significantly improved 
at FU (999 vs 1112 mmHg.%; p=0.05).
Conclusion: Patients with severe MR and high 
surgical risk undergoing PMVR experienced a 
significant improvement in symptoms which was 
associated to an increase in PW. No classical 
parameters of LV function/remodeling were 
ameliorated at FU. It support the hypothesis that 
the estimation of PW by LV- PSLs might be more 
sensible that commonly used index of myocardial 
performance to detect early improvement in 
myocardial function.
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P3613. Clinical outcomes in pati-
ents with atrial fibrillation and 
echocardiographic risk factors for 
stroke anticoagulated with apixa-
ban or warfarin
D. Vinereanu1, R.D. Lopes2, H. Mulder2, B.J. 
Gersh3, M. Hanna4, P.G.M. De Barros E Silva5, 
D. Atar6, L. Wallentin7, C.B. Granger2, J.H. 
Alexander2, 1University Emergency Hospital - 
Bucharest - Romania, 2Duke Clinical Research 
Institute - Durham - United States of America, 
3Mayo Clinic - Rochester - United States of 
America, 4Bristol-Myers Squibb - Princeton 
- United States of America, 5Hospital do Cora-

cao (HCOR) - Sao Paulo - Brazil, 6University 
of Oslo - Oslo - Norway, 7Uppsala Clinical 
Research Center - Uppsala - Sweden, 
Background/Purpose: There are very few data 
published on long-term outcomes of patients 
with spontaneous echo contrast, left atrial/
left atrial appendage (LA/LAA) thrombus, and 
complex aortic plaque in those with atrial fibrilla-
tion (AF) receiving chronic oral anticoagulation. 
Therefore, we explored the relationship between 
these 3 specific echocardiographic findings and 
clinical outcomes, as well as the comparative 
efficacy and safety of apixaban and warfarin for 
each of them.
Methods: Patients from the ARISTOTLE trial with 
spontaneous echo contrast, LA/LAA thrombus, 
or complex aortic plaque, diagnosed by either 
transthoracic or transesophageal echocardiog-
raphy (TEE), were compared with patients with 
none of these findings by TEE.
Results: A total of 1251 patients were included: 
217 had spontaneous echo contrast, 127 had LA/
LAA thrombus, 241 had complex aortic plaque, 
and 746 had none of these findings on TEE. The 
rates of stroke or systemic embolism were not 
significantly different among patients with and 
without these echocardiographic findings (HR 
0.96, 95% CI 0.25–3.60 for spontaneous echo 
contrast; HR 1.27, 95% CI 0.23–6.86 for LA/
LAA thrombus; HR 2.21, 95% CI 0.71–6.85 for 
complex aortic plaque). Rates of ischemic stroke, 
myocardial infarction, cardiovascular death, and 
all-cause death were also not different between 
patients with and without these echocardio-
graphic findings (Figure). There was no evidence 
of a differential effect of apixaban compared 
with warfarin on the majority of outcomes, in 

patients with any 
of the specific 
echocardiographic 
findings.
Conclusions: In 
anticoagulated 
patients with AF 
and at least 1 risk 
factor for stroke 
the presence of 
spontaneous 
echo contrast, 
LA/LAA throm-
bus, and aortic 
plaque do not 
add to the risk of 
thromboembolim.

Table 1
Baseline Follow-up P

NYHA 2.6±0.6 1.8±0.7 <0.0001

LVEDD (mm) 63±9 61±10 0.18

LVEDVi (ml/m2) 114±4 110±38 0.39

LVESVi (ml/m2) 76±37 77±36 0.75

LVEF (%) 35±15 33±14 0.26

GLS (%) -10.2±4.6 -10.0±4.2 0.80

PASP (mmHg) 50±14 43±17 0.07

Mechanical Dispersion (ms) 95±50 89±36 0.57

GW (mmHg %) 844±405 937±435 0.11

PW (mmHg %) 999±399 1112±444 0.05

NW (mmHg %) -116±124 -52±112 0.20

LVEDD: left ventricular end-diastolic diameter; 
LVEDVi: left ventricular end-diastolic volume index; 
LVESVi: left ventricular end-systolic volume index; 
GLS: global longitudinal strain; PASP: pulmonary 
arterial systolic pressure.
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P1077. High-risk cluster of multi-
morbidity in elderly patients hos-
pitalised with chronic heart failure
L. Chen1, L. Busija2, J. Harris1, A. David1, 
S. Booley1, Y. Chan1, T. Norekval3, S. Ste-
wart1, 1Australian Catholic University, Mary 
MacKillop Institute for Health Research 
- Victoria - Australia, 2Australian Catholic 
University, Institute for Health and Ageing - 
Melbourne - Australia, 3University of Bergen, 
Department of Clinical Science, Faculty of 
Medicine and Dentistry - Bergen - Norway, 
Background: Multimorbidity is not only common 
in elderly patients with heart failure (HF), but 
also adversely affect health outcomes. Delinea-
ting risk of poor health outcomes within this 
complex population represents a major clinical 
issue.
Purpose: To test the hypothesis that independent 
of extent of multimorbidity, there are distinctive 
clusters of coexisting conditions that convey 
increased risk for 30-day all-cause readmission 
or death in hospitalised HF patients.
Methods: Study data were derived from a mul-
ticentre trial of HF management program com-
prising 787 hospitalised patients. Classification 
and regression tree (CART) analysis was used to 
identify distinctive combinations of comorbidities 
associated with 30-day all-cause readmission 
or death. Ten HF comorbidities as outlined in 
the expert-derived ARISE-HF (Acknowledge, 
Routinely profile, Identify, Support, and Evaluate 
Heart Failure) framework, were tested in the 
CART model; comprising anaemia, arrhythmias, 
cognitive dysfunction, depression or anxiety, dia-
betes or obesity, musculoskeletal disorders, renal 
impairment, respiratory disease, sleep disorders 
and thyroid disease.
Results: Mean age was 74±12 years and 41% 
were female, 65% had HFrEF (LVEF 31.4±8.9%) 
and 28% were NYHA Class III/IV at hospi-
tal discharge). Multimorbidity was common 
comprising - with depression or anxiety (70%), 
arrhythmias (64%), diabetes or obesity (63%), 
renal impairment (60%), cognitive impairment 
(58%) and anaemia (55%) the six most com-
mon comorbidities. Most patients (87% in men, 
91% in women) had ≥3 concurrent conditions. 
All-cause readmission or death within 30 days 
of index hospital discharge occurred in 219 
patients (28%), including 8 deaths. Patients with 
arrhythmias, depression or anxiety, and renal 
impairment had higher 30-day readmission/
death rates (30% to 31%) than those without 
these three conditions (23% to 24%, P<0.05). 
There was an upward trend in 30-day read-
mission/death rates as the number of chronic 
conditions increased - 11%, 22%, 29% and 47% 
for those with 0–1, 2–4, 5–7 and 8–9 comorbi-
dities (P=0.006), respectively. The presence of 

arrhythmias was the most important predictor 
for 30-day readmission or death, and the risk of 
30-day readmission or death was varied across 
7 distinctive clusters of comorbidities detected 
from CART model (Figure 1). Compared to those 
with diabetes or obesity, but without arrhythmias 
or cognitive impairment who had the lowest 
readmission/death rate (16%), patients with 
arrhythmias, renal impairment and respiratory 
disease simultaneously had significantly higher 
readmission/death rate (42%, RR=3.4).
Conclusion: We have identified a “malignant” 
cluster of comorbidities (arrhythmias, renal 
impairment and respiratory disease) associated 
with significantly increased risk of immediate 
rehospitalisation or death in HF patients. These 
data may be critical in the delivery of HF mana-
gement programs to improve health outcomes in 
particularly high risk patients.

P5233. Is a simpler approach to the 
diagnosis of cardiotoxicity accu-
rate? Comparison of single-view 
and standard assessment of global 
longitudinal strain
T. Negishi1, P. Thavendiranathan2, S. Aak-
hus3, J. Lemieux4, M. Penicka5, G.Y. Cho6, 
K. Hristova7, D. Vinereanu8, B.A. Popescu8, 
K. Kurosawa9, K. Negishi1, T.H. Marwick10, 
1University of Tasmania, Menzies Institute 
for Medical Research - Hobart - Australia, 
2Toronto General Hospital - Toronto - Canada, 
3Oslo University Hospital - Oslo - Norway, 
4Centre de recherche du CHU de Quebec - 
Quebec - Canada, 5Cardiovascular Center 
Aalst - Aalst - Belgium, 6Seoul National Uni-
versity Bundang Hospital - Seongnam - Korea 
Republic of, 7National Heart Hospital - Sofia 
- Bulgaria, 8University of Medicine and Phar-
macy Carol Davila - Bucharest - Romania, 
9Gunma University - Gunma - Japan, 10Baker 
IDI Heart and Diabetes Institute - Melbourne 
- Australia, 

Figure 1. Multimorbid clusters and outcomes
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Background: Global longitudinal strain (GLS) 
is a sensitive marker of LV dysfunction that 
facilitates early detection of cancer therapeutics 
related cardiac dysfunction (CTRCD). Standard 
GLS is derived from 3 apical views. However, as 
patients require repeated testing and CTRCD is 
a diffuse process, single view GLS could improve 
efficiency.
Purpose: We sought whether 4 chamber view 
GLS (4CV_LS) could substitute GLS for the 
detection of CTRCD in an international multicen-
ter study.
Methods: In patients receiving Anthracycline-
based chemotherapy, enrolled from 17 interna-
tional institutions (7 Europe, 2 North America, 
5 Asia and 3 Australia), ejection fraction (EF), 
GLS and 4CV_LS were measured at baseline and 
follow-up, and the differences between them 
were calculated. Asymptomatic CTRCD was 
defined as EF>0.10 decrease with to <0.55, or 
GLS>12% decrease. A Bland-Altman plot (BA 
plot) was used for evaluation of concordance.
Results: Of 108 patients (54±13 years, 101 
women), 95 had breast cancer, 13 had hemato-
logic malignancy. There were good correlations 
between GLS and 4CV_LS at baseline and 
follow-up (r=0.86 and 0.89, both p<0.0001). 
BA plots demonstrated minimal bias (0.21 at 
baseline; 0.03 at follow-up) but modest limits of 
agreement (2.54% and 2.19%). Of 47 patients 
developing CTRCD, 4CV_LS yielded 15 (14%) 
false negatives and 9 (8%) false positives, 
resulting in a discordance rate of 22% to detect 
CTRCD (Figure).
Conclusions: 4CV_LS has good correlation with 
GLS, but our study indicates that it could lead to 
significant misdiagnoses. We recommend stan-
dard GLS from multiple apical views for patients 
with risk for CTRCD.

P3568. Low apolipoprotein a1 is 
significantly associated with decre-
ased risk of cardiovascular events 
in anticoagulated patients with 
atrial fibrillation: insights from the 
ARISTOTLE trial
T. Pol1, Z. Hijazi1, J.H. Alexander2, M. Alings3, 
C. Erol4, C.B. Granger2, S. Goto5, S. Halvorsen6, 
C. Held1, K. Huber7, M. Hanna8, R.D. Lopes2, 
W. Ruzyllo9, A. Siegbahn1, L. Wallentin1, 
1Uppsala Clinical Research Center - Uppsala 
- Sweden, 2Duke Clinical Research Institute - 
Durham - United States of America, 3Working 
Group on Cardiovascular Research - Utrecht 
- Netherlands, 4Ankara University, Faculty of 
Medicine - Ankara - Turkey, 5Tokai Univer-
sity (Tokyo) - Isehara - Japan, 6Oslo Univer-
sity Hospital - Oslo - Norway, 7Wilhelminen 
Hospital - Vienna - Austria, 8Bristol-Myers 
Squibb, Princeton - New Jersey - United States 
of America, 9Institute of Cardiology - Warsaw 
- Poland, 
Background: Dyslipidemia is a major contribu-
tor to cardiovascular disease. The prognostic 
importance of lipoproteins in patients with atrial 
fibrillation (AF) is not well understood.
Purpose: Our aim was to explore the prognostic 
value of the levels of apolipoprotein A1 (ApoA1) 
and B (ApoB) in relation to ischemic cardiovascu-
lar events in patients with AF.
Methods: ApoA1 (a main component of HDL) 
and ApoB plasma levels were measured at 
baseline in 14,884 patients with AF from the 
ARISTOTLE (Apixaban for the Prevention of 
Stroke in Subjects with Atrial Fibrillation) trial 
which compared apixaban with warfarin. The 
median length of follow-up was 1.9 years. The 
association of ApoA1 and ApoB concentrations 
with cardiovascular events was evaluated using 
Cox analyses adjusted for established cardio-
vascular risk factors, randomized treatment, 
concomitant medication (statins, aspirin and 
ACE-inhibitors/ARB), and other prognostic 
cardiovascular biomarkers (troponin, NT-proBNP, 
cystatin C, CRP, and IL-6) in AF. A composite 
ischemic outcome consisting of ischemic stroke, 
systemic embolism, myocardial infarction, and 
cardiovascular death (excluding bleeding) was 
used as the primary endpoint.
Results: The median ApoA1 level was 1.10 g/L 
(interquartile range 0.93–1.30), and 0.70 g/L 
(0.55–0.85) for ApoB. In the fully adjusted 
analyses, ApoA1 was independently associated 
with a reduction in the composite ischemic 
outcome with a HR of 0.66 (95% CI, 0.52–0.82, 
p=0.0004) comparing the highest with the 
lowest quartile group (Table). Similar results 
were seen for the individual components of the 
composite ischemic outcome. ApoB was not 
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significantly associated with the composite 
ischemic outcome, HR 0.95 (0.77–1.16, p=0.6132) 
comparing the same quartile groups. Neither 
ApoA1 nor ApoB were associated with major 
bleeding. There was no significant interaction 
with randomized treatment.
Conclusion: In patients with AF on oral anti-
coagulation, the level of ApoA1 is independently 
associated with decreased risk of ischemic 
cardiovascular outcomes. Investigating thera-
pies targeting dyslipidemia may thus be useful 
to improve cardiovascular outcomes in patients 
with AF.

1255. Matching delivery of heart 
failure management to overcome 
individual barriers to optimal 
health care: A case of so CLOSE 
and yet so far
A.K. Keates1, T.M. Norekval2, S. Booley1, A. 
David1, C. Mainland1, L. Chen1, J. Harris1, S. 
Stewart1, 1Australian Catholic University, 
Mary MacKillop Institute for Health Research 
- Victoria - Australia, 2University of Bergen, 
Department of Clinical Science, Faculty of 
Medicine and Dentistry - Bergen - Norway, 
Background: Despite a tendency to apply dif-
ferent models of heart failure (HF) management 
according to a patient’s proximity to health 
services, a number of other factors (beyond 
geography) influence a patient’s ability to access 
care.
Purpose: To characterize the barriers to care 
among rural and metropolitan-dwelling pati-
ents requiring post-discharge, HF manage-
ment and their ideal model of care according 
to the novel CLOSE framework.
Methods: We applied Clinical, LOcation and 
Socio-Economic status (CLOSE) profiling to 
a typical cohort of patients requiring post-
discharge HF management following an acute 
admission to 4 geographically dispersed hos-
pitals. They were then designated as proximal 
(<25km) or remote (≥25km) to specialist 
care. Patients were also designated as either 
independently able to access health care 
or facing significant barriers according the 

presence of 3 or more of the following factors - 1) 
aged >75 years, 2) living alone, 3) Non-English 
speaking, 4) Age adjusted Charlson Index Score 
of ≥5, 5) Cognitive Impairment (Montreal Cog-
nitive Score <26) and 6) NYHA Class III/IV at 
discharge. These two main categories were then 
combined to produce 4 CLOSE groups: GROUP 1: 
Independent and proximal to healthcare services; 
GROUP 2: Independent but living remotely; 
GROUP 3: Barrier to health care despite living 
proximal to healthcare services; and GROUP 4: 
Barriers to healthcare and living remotely.
Results: In total, 809 patients (59% male aged, 
74±12 years and 65% HFrEF) of whom 19% were 
living remote from specialist care, were profiled 
and categorised into the 4 CLOSE groups; with 
68% of patients having ≥3 barriers to health care 
(the majority having 2–4 barriers) overall. On an 
individual basis, these barriers typically affected 
29% (NYHA III/IV) to 84% (high multimor-
bidity) of patients with only 6% completely 
independent (no barriers) according to CLOSE 
criteria. Figure 1 shows these four CLOSE groups 
and the ideal model of HF management based 
on their combination of geographic, clinical and 
socio-economic barriers. Overall, 59% of those 
living proximal or remote to services (this being 
the worse combination for accessing health care) 
had significant barriers to care that prompted our 
recommendations for additional management 
better suited to their needs.
Conclusions: A majority of health care services 
primarily focus on providing care to those who 
are independently mobile and who are proximal 
to services. However, many high risk HF patients 

Table 1. The association of Apolipoprotein A1 at baseline with the ischemic composite outcome

Biomarker Biomarker 
level n Events Unadjusted p-value Adj risk 

factors p-value Adj risk factors 
and biomarkers p-value

(%/year) HR (95% CI) HR (95% CI) HR (95% CI)

Apo A1 ≤0.94 3823 299 (4.28) Reference <0.0001 Reference <0.0001 Reference 0.0004

>0.94–1.1 4521 258 (3.02) 0.71 (0.60–0.84) 0.75 
(0.63–0.88) 0.76 (0.64–0.91)

>1.1–1.3 3728 198 (2.74) 0.64 (0.54–0.77) 0.69 
(0.58–0.83) 0.72 (0.60–0.88)

>1.3 2812 128 (2.36) 0.55 (0.45–0.68) 0.62 
(0.50–0.77) 0.66 (0.52–0.82)

Figure 1. CLOSE Groups Recommendations
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are still vulnerable to poor health outcomes. In 
the case of remote dwelling patients with signi-
ficant barriers to care, for example, face-to-face 
contact supplemented by remote management 
techniques would be preferable to remote mana-
gement alone.

288. Prognostic impact of increase 
arterial stiffness in hypertensive 
patients: the Campania Salute 
Network
C. Mancusi1, M.A. Losi1, R. Izzo1, E. Gerdts2, G. 
Canciello1, G. De Stefano1, N. De Luca1, B. Tri-
marco1, G. De Simone1, 1Federico II University 
of Naples, Hypertension Research Center - 
Naples - Italy, 2Department of Clinical Science, 
University of Bergen - Bergen - Norway, 
Background: Increased arterial stiffness has been 
associated with advanced atherosclerosis, abnor-
mal left ventricular (LV) geometry and diastolic 
dysfunction. Recently, increased arterial stiffness 
has been also related to subclinical systolic 
dysfunction probably due to abnormal vascular-
ventricular coupling. While increased arterial 
stiffness is associated with incident adverse 
cardiovascular (CV) event, independent of major 
confounders and CV risk factors, whether this 
prognostic effect is also independent of LV geo-
metry still needs to be clarified.
Purpose: We evaluated whether a measure of 
arterial stiffness, the pulse pressure (PP)/stroke 
index ratio (SVi) predicts incident CV event 
independently of LV geometry, in patients with 
treated arterial hypertension, from a large obser-
vational registry in southern Italy.
Methods: Hypertensive participants from the 
Campania Salute Network (n=9692) without 
prevalent coronary or cerebrovascular disease, 
with ejection fraction >50% and no more than 
stage III CKD were followed for a median of 49 
months for the occurrence of cardiovascular 
events (fatal and non-fatal stroke and myocar-
dial infarction, and atrial fibrillation). PP/SVi 
was computed from arm PP recorded at the end 
of echocardiogram and SVi generated using 
the z-method from linear measurements and 
normalized by allometric signal of height (2.04). 
PP/SVi was dived into sex specific quartiles. 
The highest sex specific quartile was considered 
high PP/SVi (n=2414) (>2.48 mmHg/ml m2.04 
in men and >2.58 mmHg/ml m2.04 in women). 
LV hypertrophy (LVH) was defined as LV mass 
index ≥47 g/m2.7 in women or ≥50 g/m2.7 in men. 
Concentric geometry was defined as relative wall 
thickness≥0.43. The association of high PP/SVi 
with outcome was tested in multivariable Cox 
regression and reported as hazard ratio (HR) and 
95% confidence intervals (CI).
Results: Patients with high PP/SVi were older, 
had higher systolic blood pressure (BP) and heart 

rate, higher prevalence of diabetes, LV concentric 
geometry, but lower prevalence of LV hypert-
rophy (all p<0.05). In Cox regression analysis 
adjusting for older age, male sex, higher heart 
rate, LV hypertrophy and concentric geometry, 
high PP/SVi predicted 35% increased hazard 
ratio of (Figure 1). Linear variance inflation was 
<2 for all variables used in Cox modeling.
Conclusions: In hypertensive patients, higher 
PP/SVi is associated with increased CV risk, 
independently of demographics, presence of LV 
hypertrophy and concentric geometry.

P5443. The lack of clinical aware-
ness towards the diagnosis of 
mitral regurgitation. Insights from 
a European survey
R. Rosenhek1, V. Delgado2, P. Lazure3, S. 
Hayes3, P.A. Sirnes4, S. Price5, M. Metra6, S. 
Peloquin3, C. Carrera7, J. Bax2, A. Vahanian8, 
B. Iung8, 1Medical University of Vienna, Car-
diology - Vienna - Austria, 2Leiden University 
Medical Center, Cardiology - Leiden - Neth-
erlands, 3AXDEV Group - Brossard - Canada, 
4Østlandske Hjertesenter - Moss - Norway, 
5Royal Brompton Hospital, Adult Intensive 
Care Unit - London - United Kingdom, 6Univer-
sity of Brescia - Brescia - Italy, 7ESC, Educa-
tion Committee - Sophia Antipolis - France, 
8AP-HP - Hospital Bichat-Claude Bernard 
- Paris - France, 
Background: Mitral regurgitation (MR) is the 
most frequent valvular disease in the community. 
However, the current knowledge and application 
of Guidelines on diagnosis and evaluation of MR 
are not well known.
Purpose: The Education Committee of the ESC 
and AXDEV Group performed a mixed-methods 
educational needs assessment, which included a 
case-based evaluation, in a wide panel of practi-
tioners in Europe.
Methods: The quantitative portion of the needs 
assessment included 3 case scenarios (asymp-
tomatic severe primary MR, symptomatic severe 
primary MR in the elderly and symptomatic 
severe secondary MR) and was conducted online 
from March to May 2016 in 7 countries: France, 
Germany, Italy, Poland, Spain, Sweden and the 
United Kingdom. 554 practitioners participated 
in the study, 51 in the exploratory qualitative 
phase, and 503 in the quantitative phase. The 
quantitative phase case scenarios were answered 
by 108 primary care physicians (PCP), 203 gen-
eral and 192 sub-specialized cardiologists.
Results: Cardiac auscultation was performed 
systematically by 54% of PCPs and only in the 
presence of cardiac symptoms by 31%. In addi-
tion, 40% of PCPs did not perform systematic 
auscultation after mitral valve repair. 20% of 
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PCPs considered that the lack of symptoms was 
discordant with severe MR. In an elderly patient 
with severe MR and comorbidities, dyspnoea 
was more frequently considered as severe by 
PCPs (69% of participants) than by cardiologists 
(29% of participants). Cardiologists appropri-
ately interpreted echocardiographic findings 
with regards to mechanism and quantitation 
of symptomatic primary MR (75% and 75%, 
respectively) and of asymptomatic primary MR 
(87% and 86%, respectively). The diagnosis 
of secondary MR was correct in 93% of cases, 
although it was based on left ventricular dysfunc-
tion in 79% of cases and on analysis of leaflet 
structure and movement in only 14%. In contrast, 
secondary MR was quantitated as severe by only 
44% of cardiologists. Only 44% of cardiologists 
requested the measurement of tricuspid annulus 
diameter before surgery for asymptomatic severe 
primary MR.
Conclusions: The early detection of primary 
MR in asymptomatic patients suffers from the 
underuse of systematic auscultation by PCPs. 
Systematic auscultation is also insufficiently 
performed during follow-up after mitral valve 
repair. Symptom perception differs between PCPs 
and cardiologists. Interpretation of echocardi-
ography by cardiologists is good for primary MR 
but less satisfying for secondary MR, in particular 
concerning quantitation. Increased awareness 
is needed on the tricuspid valve. These findings 
identify important targets for future educational 
programmes.

2035. Mid- and long-term outcome 
of the EXPLORE trial: investiga-
ting the impact of CTO PCI versus 
no-CTO PCI in STEMI patients 
with a concurrent CTO
J. Elias1, I.M. Van Dongen1, L.P.C. Hoebers1, 
T. Ramunddal2, P. Laanmets3, E. Eriksen4, 
B.E.P.M. Claessen1, A. Hirsch1, J.G. Tijssen1, 
R.J. Van Der Schaaf5, J.P.S. Henriques1, 1Aca-
demic Medical Center of Amsterdam - Amster-
dam - Netherlands, 2Sahlgrenska, Cardiology 
- Göteborg - Sweden, 3North Estonia Medical 
Centre, Cardiology - Tallinn - Estonia, 4Hauke-
land University Hospital - Bergen - Norway, 
5Hospital Onze Lieve Vrouwe Gasthuis - 
Amsterdam - Netherlands, 
On behalf: EXPLORE Trial
Background: At 4 month follow-up (FU) the 
EXPLORE trial showed no difference on the 
primary endpoint left ventricular (LV) function 
comparing early percutaneous coronary interven-
tion of the chronic total occlusion (CTO PCI) 
to standard medical treatment (no-CTO PCI) 
in ST-elevation myocardial infarction (STEMI) 
patients. However, the long-term effects of CTO 
PCI versus no-CTO PCI are currently unknown.

Purpose: To investigate the effect of CTO PCI 
versus no-CTO PCI in STEMI patients on mid- 
and long-term LV function and clinical outcome.
Methods: At 1, 2, 3, 4, and 5 years, clinical follow 
up was obtained on: angina status, dyspnoea sta-
tus, all events and major adverse cardiac events 
(MACE); composite of cardiac death, myocar-
dial infarction and coronary artery bypass graft 
surgery. Moreover, patients underwent cardiac 
magnetic resonance imaging (CMR) at 1 year. 
An independent corelab analysed all CMR data. 
All events underwent independent monitoring 
and were adjudicated by an independent critical 
events committee. For the incidence of MACE, 
Kaplan-Meier curves were constructed and com-
pared using the log-rank test.
Results: In the EXPLORE Trial there were 148 
patients randomized to CTO PCI within 7 days 
and 154 patients to no-CTO PCI. There were no 
differences in baseline characteristics between 
both arms. One year LV function was comparable 
between CTO PCI patients (n=45) and no-CTO 
PCI patients (n=49) (LVEF 45.5±9.1% versus 
44.6±10.7%, p=0.66, LVEDV 198.0±44.8ml 
versus 208.1±50.9ml, p=0.31). One year clinical 
follow-up was complete for all patients. MACE 
rates were comparable between CTO PCI and 
no-CTO PCI (6.8% versus 5.3%, p=0.56). In 
the no-CTO PCI group 27 patients (17.6%) 
underwent an additional CTO PCI after obtaining 
the primary endpoints. The median long-term 
follow-up of all patients is 3.9 (IQR 2.9) years.
Conclusion: The EXPLORE trial is the first ran-
domized clinical trial investigating the impact of 
revascularization of a CTO. The primary outcome 
(LVEF and LVEDV) of the EXPLORE Trial was not 
met at four months. Furthermore no benefit of 
CTO PCI on 1 year LV function was seen. There 
was no significant difference in MACE between 
the 2 treatment groups. Long-term follow-up is 
currently being analyzed and we will be able to 
present the long-term clinical outcome at ESC 
2017.

Figure 1. MACE at 1 year follow-up
 

 


