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103 Benefit of Dual versus Triple  
Antithrombotic Therapy in 
Patients  With Atrial Fibrillation 
Undergoing Stenting: Insights 
From a Landmark Analysis of 
RE-DUAL 
Benjamin E Peterson, Brigham and Women’s 
Hosp, Boston, MA; Deepak L Bhatt, Brigham 
and Women’s Hosp, Heart and Vascular Ctr, 
Boston, MA; Philippe Gabriel Steg, Hôpital 
Bichat, Assistance Publique - Hôpitaux de 
Paris, Paris, France; Jonas Oldgren, Uppsala 
Univ, Uppsala, Sweden; Michael Maeng, 
Aarhus Univ Hosp, Aarhus, Denmark; Uwe 
Zeymer, Klinikum der Stadt Ludwigshafen, 
Ludwigshafen, Germany; Sigrun Halvorsen, 
Oslo Univ Hosp, Oslo, Norway; Stefan H 
Hohnloser, Johann Wolfgang Goethe Univ, 
Frankfurt am Main, Germany; Gregory Y.H. 
Lip, Univ of Birmingham, Birmingham, 
United Kingdom; Takeshi Kimura, Kyoto Univ, 
Kyoto, Japan; Matias Nordaby, Boehringer 
Ingelheim Intl GmbH, Ingelheim, Germany; 
Eva Kleine, Boehringer Ingelheim Intl GmbH, 
Ingelheim am Rhein, Germany; Jurriën M ten 
Berg, St. Antonius Ziekenhuis, Nieuwegein, 
Netherlands; Christopher Cannon, Brigham 
and Women’s Hosp Heart and Vascular Ctr 
and Harvard Medical Sch, Boston, MA
Introduction: In RE-DUAL PCI, dabigatran dual 
antithrombotic therapy reduced the risk of 
major or clinically relevant non-major bleeding 
vs warfarin triple therapy in patients with atrial 
fibrillation after coronary stenting, with similar 
efficacy. To explore whether dabigatran, stopping 
aspirin or both contributed to the benefit of this 
strategy, we performed a landmark analysis.
Methods: There were 2725 patients randomized 
to dabigatran 150 mg or 110 mg plus clopidogrel/
ticagrelor, or warfarin, clopidogrel/ticagrelor 
and aspirin (for 30 days post bare metal stents 
[BMS], 90 days for drug eluting stents [DES]). 
Landmark analysis was performed at the time 
those patients randomized to warfarin were 
switched to dual therapy.
Results: There was a consistent reduction in 
bleeding in patients randomized to dual therapy 
during the first 30 days in BMS patients (110 
mg: 6 [4.1%] vs 13 [9.8%] HR 0.40 (95% CI, 
0.15-1.05; p = 0.0626); 150 mg: 5 (4.1%) vs 9 
(8.4%) HR 0.47 (95% CI 0.16-1.40; p=0.1731), 
and in the first 90 days in DES patients (110 mg: 
55 [6.8%] vs 135 [16.3%] HR 0.40 (95% CI 
0.29-0.54; p<0.0001); 150 mg: 56 (9.0%) vs 100  
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(15.7%) HR 0.54 (95% CI 0.39-0.75; p=0.0003). 
Thereafter, similar rates of efficacy, and similar 
or better safety rates with dabigatran vs warfarin 
were observed (table, figure).
Conclusions: A marked reduction in the primary 
bleeding endpoint occurs with dual vs triple the-
rapy during the early phase of treatment when 
there is a differential intensity of therapies. As 
expected, based on the results from RE-LY, once 
patients are all on dual therapy, there is less ble-
eding with the lower dabigatran dose vs warfarin 
and similar bleeding with the 
higher dose vs warfarin.

118 Final Report of 
the OSLER-1 Study: 
Long-Term Evolocu-
mab for the Treat-
ment of Hypercho-
lesterolemia
Michael J Koren, Jack-
sonville Ctr for Clinical 
Res, Jacksonville, FL; 
Marc S. Sabatine, Robert 
P Giugliano, Brigham and 
Women’s Hosp, Boston, 

MA; Gisle Langslet, Oslo Univ Hosp, 
Oslo, Norway; Stephen D Wiviott, 
Brigham and Women’s Hosp, Boston, 
MA; Andrea Ruzza, Amgen Inc., 
Thousand Oaks, CA; Yuhui Ma, On 
Behalf of Amgen Inc., Thousand Oaks, 
CA; Andrew Hamer, Scott M Wasser-
man, Amgen Inc., Thousand Oaks, CA; 
Frederick J Raal, Univ of the Witwa-
tersrand, Johannesburg, South Africa
Introduction: Evolocumab and other 
monoclonal antibodies against PCSK9 
reduced major adverse CV outcomes in 
clinical trials of patients with CV disease 
treated up to a median of 2.8 years. 
OSLER-1 evaluated long-term evolocu-
mab treatment in a diverse population 
of hypercholesterolemic patients now 
exposed for up to 5 years (year 1 stan-
dard of care [SOC] controlled, years 2-5 
open label; Figure).
Methods: OSLER-1 enrolled patients 
who completed 1 of 5 double-blind, 
controlled studies of evolocumab, and 
randomized patients 2:1 to open-label 
evolocumab 420 mg monthly + SOC; 
n=882) versus SOC alone (n=442) for 
1 year followed by extended, monthly 
evolocumab + SOC for all. Here we 
report lipid effects and safety of evolo-
cumab, including anti-drug antibodies 
(ADA), over the 5-year study. Updated 
final efficacy and safety data, including 
neurocognitive and muscle events, and 
new-onset diabetes, await final patient 

visits (June 2018) and will be available for pre-
sentation at AHA.
Results: Of 1324 patients randomized to enter 
the OSLER-1 SOC-controlled period for 1 year, 
1255 (mean age 57 years; 53% female) conti-
nued into the evolocumab + SOC period starting 
at year 2. Evolocumab reduced median LDL-C 
at years 1, 2, 3, 4, and 5 by 61% (N=818), 59% 
(N=1122), 59% (n=1059), 59% (n=1012), and 
58% (n=870), respectively. Adverse events (AE) 
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were reported in 79%, 74,%, 71%, 67%, and 
65% of patients and serious AEs were reported 
in 7%, 7%, 8%, 7%, and 7% of patients each 
year (years 1 through 5). AEs leading to drug 
discontinuation occurred in 2.8%, 0.8%, 1.3%, 
1.0% and 0.2% of patients each year (years 1-5). 
Two SOC and 2 evolocumab patients transiently 
tested positive for binding ADAs in Year 1, with 
no subsequent or new binding or neutralizing 
ADAs detected to date.
Conclusions: In OSLER-1, the longest duration 
study of a PCSK9 inhibitor to date, evolocumab 
consistently reduced LDL-C with no increase in 
AEs over time and no neutralizing antibodies. 
Full, final data will be ready to present at AHA 
2018.

232 Excess Risk of Aortic Stenosis  
but Not Stroke in Individuals  
With Genotyped Familial 
Hypercholesterolemia
Kjetil Retterstol, Liv Jorun Mundal, Univ of 
Oslo, Oslo, Norway; Jannicke Igland Igland, 
Univ of Bergen, Bergen, Norway; Martin Pro-
ven Bogsrud, Oslo Univ Hosp, Oslo, Norway; 
Kirsten Bjørklund Holven, Univ of Oslo, Oslo, 
Norway; Trond P Leren, Oslo Univ Hosp, Oslo, 
Norway
Introduction: We studied the risk of first time 
hospitalization in subjects with genotyped fami-
lial hypercholesterolemia. 
Hypothesis: What is the excess risk of vascular 
diseases in genotyped FH treated in clinical 
practice?
Methods: Data on all patients with FH mutation 
in Norway at 31 December 2009 (n=4273) were 
linked to data on all hospitalizations for selected 
diagnosis in Norway during 1994-2009. We 
calculated standardized incidence ratios (SIRs) 
with 95% confidence intervals (95% CIs) by 
indirect standardization with incidence rates 
for all individuals with FH mutation in Norway 
stratified by sex, calendar year and one-year 
age groups as reference rates. The observation 
period was from 1994 through 2009. We defined 
incident cases as first time hospitalizations or 
deaths and used a 7 year wash out period for 
each individual to reduce the risk of including 
recurrent events. Expected number of incident 
events was calculated for each combination of 
1 year age group and calendar year as time spent 
in the cohort multiplied by the incidence rate for 
the same combination of birth year and calendar 
year in the total Norwegian population of appro-
ximately 5 million people. Results: In men, SIRs 
(95% CI) increased in the following order; Stroke 
1.1 (0.7-1.8), cerebrovascular disease 1.2 (0.8-1.7), 
atrial fibrillation (AF) 1.9 (1.4-2.5), heart failure 
(HF) 2.3 (1.6-3.2), peripheral arterial disease 
(PAD) 2.7 (1.8-4.1), aortic aneurism (AA) 2.9 

(1.7-5.0), coronary heart disease (CHD) 4.2 (3.6-
5.0), aortic stenosis AS 7.4 (5.0-10.9). In women, 
SIRs (95% CI) increased in the following order; 
Cerebrovascular disease 0.9 (0.6-1.4), stroke 0.9 
(0.5-1.5), AA 1.5 (0.5-4.6), HF 1.6 (1.1-2.5), AF 
2.1 (1.5-2.9), PAD 2.6 (1.7-3.8) CHD 4.7 (3.9-5.7) 
AS 8.3 (5.7-12.0). Conclusions: The excess risk 
observed in subjects with elevated LDL choleste-
rol from birth showed that AS had the highest SIR 
in both men and women with an 8-fold increased 
risk. The absolute risk was highest for coronary 
heart disease. There was no excess risk of cere-
brovascular disease and stroke.

Surgery for Type A Aortic 
Dissection  in Patients With 
Cerebral  Malperfusion. Results 
From the International Registry of 
Aortic Dissections
Ibrahim Sultan, Univ of Pittsburgh, Pitts-
burgh, PA; Himanshu Patel, Univ of Michigan, 
Ann Arbor, MI; Marco Di Eusanio, Politec-
nica Univ of Marche, Ancona, Italy; Ed Chen, 
Bradley Leshnower, Emory Univ, Atlanta, GA; 
George Arnaoutakis, Univ of Florida, Gains-
ville, FL; Joseph Bavaria, U of Pennsylvania, 
Philadelphia, PA; Derek Brinster, Northwell, 
New York, NY; Thor Sundt, MGH, Boston, 
MA; Davide Pacini, S. Orsola-Malpighi Hosp, 
Bologna, Italy; Udo Sechtem, Robert Bosch 
Hosp, Stuttgart, Germany; Anil Bhan, Medi-
citi, Mediciti, India; Daniel Montgomery, Univ 
of Michigan, Ann Arbor, MI; Truls Myrmel, U 
of Norway, Norway, Norway; Santi Trimarchi, 
IRCCS Policlinico San Donato, Cardiovascular 
Ctr, Pittsburgh, Italy; Kim Eagle, U of Michi-
gan, Ann Arbor, MI; Thomas Gleason, Univ of 
Pittsburgh, Pittsburgh, PA
Background: The strategy for intervention 
remains controversial for patients presenting 
with type A aortic dissection (TAAD) and cere-
brovascular accident (CVA) or coma.
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Hypothesis: Do patients presenting with TAAD 
and cerebral malperfusion have worse outcomes 
when compared to patients without cerebral 
malperfusion?
Methods: 2402 surgically-managed patients 
with TAAD enrolled in the International Registry 
of Acute Aortic Dissection (IRAD) were evalua-
ted to determine the incidence and prognosis of 
patients with cerebral malperfusion.
Results: 362 patients presented with cerebral 
malperfusion (CM) and 2040 had no neurologic 
deficits (NCM) at presentation. Patients with CM 
were older than patients with NCM (62.1±13.3 vs 
60.2±14.1 years; p=0.014), were less likely to pre-
sent with chest pain (66% vs 86.5%; p<0.001) 
and back pain (35.9% vs 44.4%; p=0.008). 
CM patients were more likely to present with 
syncope (48.4% vs 10.1%; p<0.001), peripheral 
malperfusion (52.7% vs 38.0%; p<0.001) and in 
shock (16.2% vs 4.1%; p<0.001). There was no 
difference in the incidence of Marfan syndrome 
(2.8% vs 3.0%; p=0.870) or history of known 
aortic aneurysm (11.7% vs 13.9%; p=0.296). CM 
patients were more likely to have an arch dissec-
tion (63.8% vs 47.1%; p<0.001) and a pericardial 
effusion (53.8% vs 40.6; p<0.001) on presen-
tation. There was no difference in total arch 
replacement (21.3% for CM vs 19.5% for NCM; 
p0.473). CM patients had an increased incidence 
of postoperative CVA (17.5% vs 7.2%; p<0.001) 
and acute kidney injury requiring dialysis (28.3% 
vs 18.1%; p<0.001). In hospital survival was 
seen in 74.3% of CM patients vs was greater in 
patients with CM undergoing TAAD (25.7% vs 
12.0%; p<0.001).
Conclusions: 15% of patients with TAAD 
presented with cerebral malperfusion. Despite 
the fact that this subset of the population was 
older and more likely to present with peripheral 
malperfusion, cardiac tamponade and in shock, 
in hospital survival was seen in nearly 75% of 
the patients. Aortic centers of excellence should 
continue to offer live saving surgery for TAAD to 
this critically ill cohort of patients with accepta-
ble morbidity and mortality.

419 Patient Selection for Therapies 
to Prevent Major Adverse Limb 
Events
Marc P Bonaca, Robert P Giugliano, Brigham 
Womens Hosp, Boston, MA; Patrice Nault, 
McGill Univ, Montreal, Quebec, Canada, 
Div of Vascular and Endovascular Surgery, 
CISSSO, Gatineau, Quebec, Canada, Quebec, 
QC, Canada; Bejamin M Scirica, Brigham 
Womens Hosp, Boston, MA; Terje R Pedersen, 
Brigham Womens Hosp, Oslo, Norway; Deepak 
L Bhatt, Brigham Womens Hosp, Boston, 
MA; Anthony C Keech, Sydney Medical Sch, 
NHMRC Clinical Trials Ctr, Univ of Sydney, 

Sydney, NSW, Australia, Sydney, Australia; 
Robert F Storey, Univ of Sheffield, Sheffield, 
UK, Sheffield, United Kingdom; P. Gabriel 
Steg, FACT, DHU FIRE, Hôpital Bichat, 
Assistance Publique-Hôpitaux de Paris, Paris, 
France; Marc Cohen, Newark Beth Israel Med-
ical Ctr, Rutgers-New Jersey Medical school, 
NJ, Newark, NJ; Erica M Goodrich, Sabina A 
Murphy, Marc S Sabatine, David A Morrow, 
Brigham Womens Hosp, Boston, MA
Introduction: Recently medical therapies have 
shown benefit in reducing major adverse limb 
events (MALE) including acute limb ischemia 
(ALI), urgent revascularization for ischemia, and 
ischemic amputation in patients with atheros-
clerotic vascular disease. Defining predictors of 
MALE may facilitate patient selection for applica-
tion of novel therapies. 
Hypothesis: Clinical characteristics can be used 
to develop a risk score that will predict MALE
Methods: Clinical characteristics independently 
predictive of ALI were identified among 3,985 
patients with PAD randomized to placebo in 
TRA 2°P-TIMI 50 and were used to develop 
a risk score (c-statistic 0.82). This score was 
prospectively validated in 7,053 and 13,723 
placebo patients from the PEGASUS-TIMI 54 and 
FOURIER trials respectively. Risk in each trial was 
evaluated stratified by the investigational treat-
ment (vorapaxar, ticagrelor, or evolocumab).
Results: In the broad PAD placebo population of 
TRA 2°P-TIMI 50, seven independent predictors 
of ALI with relative risks ranging from 1.69 to 
~10 fold were identified including claudication, 
prior peripheral revascularization or amputation, 
ankle brachial index ≤ 0.5, heart failure, low body 
weight, elevated CRP and ASA monotherapy and 
assigned a point score.There was a gradient of 
MALE risk in placebo treated patients from 0.1% 
to 19.7% with increasing score (p<0.0001; Figure, 
Top). When validated in PEGASUS-TIMI 54 and 
FOURIER, discrimination remained high (c-statis-
tic of 0.81 in both datasets). A risk of 4 generally 
correlated to an annualized risk of MALE of ~ 1% 
(1.1% TRA2P-TIMI 50, 0.93% PEGASUS-TIMI 54, 
1.2% FOURIER). A score <4 identified patients at 
low risk of MALE, whereas those with a score ≥ 4 
had greater baseline risk and benefit of rando-
mized therapy (Figure, Bottom). Conclusions: A 
simple risk score can identify patients at greater 
risk of MALE who derive greater absolute reduc-
tions with effective therapies.
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524 CRT in Narrow QRS Patients - 
Evidence From the European CRT 
Survey II
Christoph Stellbrink, Klinikum Bielefeld 
gGmbH, Bielefeld, Germany; Camilla Nor-
mand, Univ of Stavanger, Stavanger, Norway; 
Cecilia Linde, Karoline Univ Hosp, Stockholm, 
Sweden; Kenneth Dickstein, Univ of Stavanger, 
Stavanger, Norway; Marianne Gwechenber-
ger, Medical Univ of Vienna, Vienna, Austria; 
Carina Blomström-Lundqvist, Univ of Upp-
sala, Uppsala, Sweden; Maurizio Gasparini, 
Humanitas Univ, Milan, Italy; Ricky Sheahan, 
Univ Coll Cork, Cork, Ireland; Maciej Sterlin-
ski, Spital Ibis, Warsaw, Poland; Gerasimos 
Filipatos, Univ of Athens, Athens, Greece; 
Christian Sticherling, Univ of Basel, Basel, 
Switzerland
Introduction: The ESC/EHRA CRT Survey II 
collected data on current implantation practice 
of CRT devices in 42 European countries. This 
analysis focuses on CRT implantation 
practice with regard to baseline QRS 
width.
Methods and Results: : Between 
October 2015 and January 2017, 11.088 
patients (pts) with an initial implant or 
upgrade from a previous device were 
included in the Survey. We analyzed 
7481 pts with available data on QRS 
width. Among these, 711 (9.5%) had a 
QRS width of <120 ms, 505 (6.8%) of 
120-129 ms, 1779 (23.7%) of 130-149 
ms and 4486 (60%) of >150 ms. Base-

line demographic data are shown in the table. 
Among the pts with QRS<120 ms, CRT indication 
was mostly HF or LV dysfunction with an ICD 
indication (43.2%) or a pacemaker indication 
with expected ventricular pacing dependency 
(56.7%), but evidence of mechanical dyssyn-
chrony in only 4.7%. There were no differences 
with regard to implant success and perioperative 
complications between groups. At discharge, 
pts were more likely to receive loop diuretics, 
ACE inhibitors and aldosterone antagonists with 
increasing QRS width (p<0.00001 each), but 
less likely to receive digoxin, anticoagulation 
(p<0.0001 each) or amiodarone (p=0.0015).
Conclusion: There is a surprisingly high percen-
tage of pts (>15%) implanted with a CRT system 
in Europe that have a baseline QRS <130 ms 
which is currently not a guideline-recommended 
CRT indication. In the vast majority of these 
pts CRT is implanted because of a primary ICD 
indication or presumed necessity of ventricular 
pacing in pts with reduced LV function either 
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because of AV conduction disturbances or inter-
mittent AF requiring AV node ablation. Future 
studies should address whether this population 
which has not been well represented in previous 
studies has a similar benefit from CRT as more 
conventional indications.

Mo1028 Prognostic Value of 
Elevated  Triglycerides in Atheros-
clerotic Disease
Nicholas A Marston, Robert P Giugliano, 
Brigham and Women’s Hosp, Boston, MA; Erik 
S Stroes, Univ of Amsterdam, Amsterdam, 
Netherlands; Jeong-Gun Park, Brigham and 
Women’s Hosp, Boston, MA; Anthony C. Keech, 
Univ of Sydney, Sydney, Australia; Peter S. 
Sever, Imperial Coll of London, London, United 
Kingdom; J. Antonio G. Lopez, Scott M. Was-
serman, Amgen, Thousand Oaks, CA; Terje 
R. Pederson, Oslo Univ, Oslo, Norway; Marc 
S. Sabatine, Brigham and Women’s Hosp, 
Boston, MA
Background: Elevated triglycerides (TGs) have 
been associated with an increased risk of car-
diovascular (CV) events. Whether TGs remain a 
predictor of CV events in patients with well-
treated LDL-C and after adjusting for traditional 
risk factors and atherogenic lipoprotein particles 
remains debated.
Hypothesis: When adjusted for clinical variables 
and apolipoprotein B (apoB), TGs do not inde-
pendently predict CV events.
Methods: We divided 13,779 pts with stable 
atherosclerosis, LDL-C ≥70 mg/dL (or non-HDL-
C ≥ 100 mg/dl), and TG <400 mg/dL enrolled 
in the placebo arm of the FOURIER trial into 
5 groups by baseline fasting TG level: <100, 
100-149, 150-199, 200-249, ≥250 mg/dL. All 
pts had baseline apoB levels drawn. The primary 
endpoint was a composite of CV death, myocar-
dial infarction, stroke, hospitalization for unstable 

angina, or coronary revascularization. Pts were 
followed for a median of 2.2 years. Models 
adjusted for traditional clinical risk factors (age, 
sex, race, region, prior MI, stroke, PAD, HTN, 
DM, smoking, eGFR, HDL-C, hs-CRP, waist size, 
fasting glucose) and then for apoB.
Results: The unadjusted risk of CV events 
significantly increased with higher baseline TGs 
(Table; HR 1.16 for TG ≥250 vs. <100; P-trend 
0.033). When adjusted for clinical variables, the 
trend was no longer present (P=0.21). When 
baseline apoB was added to the model, the 
pattern reversed, with significantly lower CV risk 
with higher TGs (HR 0.75 for TG ≥250 vs. <100; 
P-trend 0.021).
Conclusion: Although higher TGs were associa-
ted with CV events in the unadjusted analysis, 
no such trend was present when adjusting for 
clinical risk factors, and a reverse association was 
found when adding apoB. Thus: (1) the concen-
tration of apoB-containing particles appears to 
determine CV risk rather than cholesterol or 
triglyceride content carried by the particles, and 
(2) for a given apoB concentration, risk may be 
higher with relatively more LDL than VLDL.
Tabell

Mo1266 The Abundance of Auto-
phagosomes is Increased in Ische-
mic Pig Myocardium After Reper-
fusion, Visualization by Advanced 
Imaging
Asa B Birgisdottir, Trine B Kalstad, Univ Hosp 
of North Norway, Tromsø, Norway; Luis E 
Villegas Hernandez, Kenneth B Larsen, Randi 
Olsen, Univ of Tromsø- The Arctic Univ of 
Norway, Tromsø, Norway; Anders B Kildal, 
Univ Hosp of North Norway, Tromsø, Norway; 
Cristina I Øie, Deanna L Wolfson, Balpreet S 
Ahluwalia, Terje Johansen, Univ of Tromsø- 
The Arctic Univ of Norway, Tromsø, Norway; 

Truls Myrmel, Univ 
Hosp of North Norway, 
Tromsø, Norway
Background: All forms 
of heart disease display 
changes in the level of 
autophagic flux, rendering 
autophagy a target for 
therapeutic gain. Imaging 
autophagy in the intact 
heart during stress 
conditions will contribute 
to identify the optimal 
window of autophagy 
manipulation.
Objective: To assess 
autophagic activity in a 
pig model of myocardial 

 



hjerteforum   N° 1/ 2019/ vol 32137

ischemia-reperfusion using advanced micro- and 
nanoscopy techniques.
Methods and results: Anesthetized pigs under-
went transient occlusion of the left anterior 
descending (LAD) coronary artery to induce 
ischemia for 60 min followed by reperfusion for 
120 min. To assess autophagic flux, the autop-
hagy inhibitor chloroquine was administrated 
intravenously at the start of reperfusion in one 
group of animals. Biopsies from the ischemic and 
remote myocardium were collected in vivo from 
each animal before LAD occlusion (baseline), 
after 60 min of ischemia, and subsequently at 
20-, 60- and 120 min of reperfusion. Time-mat-
ched biopsies were collected from control pigs 
subjected to a sham procedure (n=3 per group). 
Immunoblotting of tissue lysates and immunoflu-
orescent staining of tissue cryosections with the 
autophagy markers LC3 and p62/SQSTM1, sho-
wed an elevated level of LC3-II (3.1±0.53 fold vs. 
sham, p<0.05), no detectable degradation of p62 
and increased number of p62 puncta co-localized 
with LC3 (39±5% vs. 26±2.8% at baseline, 
p<0.05) in ischemic myocardium after 120 min 
of reperfusion. This indicates increased amount 
of autophagosomes. Chloroquine administration 
did not further elevate LC3-II or the number 
of co-localized p62 and LC3 puncta, indicative 
of impaired flux in reperfused myocardium. 
Multicolor structured illumination microscopy 
(SIM) of stained tissue sections on a waveguide 
chip displayed LC3 together with p62 in nano-
proximity of membrane structures. Furthermore, 
correlative light and electron microscopy (CLEM) 
of stained tissue sections revealed the ultras-
tructure of co-localized p62 and LC3 puncta as 
autophagic vesicles.
Conclusion: Our results show an increase of 
autophagosomes in ischemic pig myocardium 
after 120 min of reperfusion, possibly due to 
impaired autophagic flux. Our imaging data 
demonstrate the feasibility of SIM and CLEM for 
visualization of autophagy in heart tissue.

Mo4157 Exercise Training of 
Different  Intensities in Heart 
Failure with Ischemic and Non-
Ischemic Etiology - Results From 
the SMARTEX  Trial
Martin Halle, Technical Univ Munich, 
Munich, Germany; Eva Prescott, Bispebjerg 
Hosp, Copenhagen, Denmark; Axel Linke, Univ 
Hosp Dresden, Dresden, Germany; Oyvind 
Ellingsen, Norwegian Univ of Science and 
Technolog, Trondheim, Norway; SMARTEX 
Study Group
Introduction: Exercise training of moderate 
intensity is recommended for patients with Heart 
Failure with reduced Ejection Fraction (HFrEF).

Hypothesis: It is unknown, whether the etiology 
of HFrEF, ischemic (ICM) versus non-ischemic 
cardiomyopathy (NICM), is important for 
exercise prescription, particularly when including 
higher exercise intensities such as high intensity 
interval training.
Methods: The SMARTEX Heart Failure Study 
(Study of MyocArdial Recovery afTer EXercise 
training in Heart Failure) assessed 261 patients 
with HFrEF (EF<35%, NYHA II-III; 59 % with ICM 
and 41% with NICM) regarding left ventricular 
end-diastolic diameter (LVEDD) and ejection 
fraction (LVEF), maximal oxygen consumption 
(VO2peak) and clinical adverse events during an 
exercise intervention program (12 weeks supervi-
sed and 52 weeks non-supervised). Patients were 
randomly (1:1:1) assigned to: 1.) moderate conti-
nuous training (MCT) at 60-70% of peak heart 
rate during ergometry (HRpeak), 2.) High intensity 
interval training (HIIT) at 90-95% HRpeak, or 3.) 
a recommendation of regular exercise (RRE). At 
randomization patients were stratified for HFrEF 
etiology (ICM versus NICM).
Results: Prevalence of ICM was 59% (41% 
NICM) and both groups were equally treated 
according to HFrEF guidelines. NICM pati-
ents had higher VO2peak values than ICM at 
baseline (p<0.0005), which maintained during 
exercise intervention (p=0.11 for etiology*time 
interaction). Etiology did not influence the trai-
ning effects on LVEDD or LVEF after 12 weeks 
(p=0.30; p=0.12), even when adjusting for 
sex, age and smoking status (p=0.54; p=0.12). 
Serious adverse event rate were not different 
between ICM and NICM during intervention.
Conclusions: Exercise training has similar effects 
on myocardial structure and function, exercise 
capacity and clinical event rate in ICM and NICM, 
even when applying different exercise intensities 
including high intensity interval training.

Mo4172 The Interaction Between 
Mitochondrial Stress and the 
Innate Immune System Receptor 
NLRP3
Trine Ranheim, Oslo Univ Hosp, Oslo, Norway; 
May-Kristin Torp, Univ of Oslo, Oslo, Norway; 
Pål Aukrust, Arne Yndestad, Oslo Univ Hosp, 
Oslo, Norway; Kåre-Olav Stensløkken, Univ of 
Oslo, Oslo, Norway
Introduction: The heart is a «mitochondri-
on-dense” organ, and as much as 30% of the 
volume of the cardiomyocyte is occupied by 
mitochondria. Mitochondria are both the target 
and origin of many of the pathogenic pathways in 
the development of heart failure, including meta-
bolic remodeling and increased oxidative stress. 
Recent evidence suggests that mitochondria are 
the main source of inflammasome-activating 
short-lived reactive oxygen species (ROS), and as 
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such may constitute the signal-integrating organ-
elle for NLRP3 inflammasome activation.
Methods: Adult mouse cardiomyocytes were iso-
lated from normal C57Bl6 (WT) or mice deficient 
in NLRP3. Cardiomyocytes were incubated with 
the mitochondrial uncoupler (carbonyl cyanide 
m-chlorophenylhydrazone; CCCP) for 24 h. Cell 
viability was visualized by Annexin V (apopto-
sis) and propidium iodide (necrosis) staining. 
The number of positive cells was calculated. 
Cardiomyocytes were also loaded with the dye 
tetramethylrhodamine methyl ester (TMRM) 
and 20 min later subjected to ROS injury evoked 
by laser confocal microscopy. The time to 
membrane depolarization was measured and 
compared with control cells. Mitochondria were 
isolated from heart tissue after ex vivo ischemia 
reperfusion (Langendorff technique) and oxygen 
consumption by high-resolution respirometry 
was measured. NLRP3 protein was visualized 
using antibody staining and confocal microscopy.
Results: Adult NLRP3−/− cardiomyocytes had 
reduced CCCP-induced cell death as compared 
to WT cardiomyocytes, as evident by decreased 
number of Annexin V and propidium iodide 
positive cells, Moreover, NLRP3-/- cells had 
slower mitochondrial membrane depolarization 
evaluated in TMRM loaded cardiomyocytes 
during exposure to reactive ROS induced by laser 
confocal microscopy, indicating protection of 
mitochondrial function. WT mitochondria from 
heart had reduced oxygen consumption after 
ischemia reperfusion compared to NLRP3−/− 
mitochondria demonstrating mitochondrial res-
piration impairment. Perinuclear NLRP3 protein 
was detected by laser confocal microscopy in the 
cardiomyocytes.
Conclusions: NLRP3 in adult cardiac myocytes 
may play a role in regulating mitochondrial and 
cellular viability. If this is an effect dependent on 
inflammasome activity remains to be deter-
mined, but our results are compatible with the 
notion that ROS generated by mitochondria 
having reduced membrane potential can lead to 
NLRP3 inflammasome activation in cardiomyo-
cytes and further to cardiac dysfunction.

Sa1286 Cardiac Troponin I 
Measured  by a Novel Ultra-Sensi-
tivity Assay Provides Incremental 
Diagnostic Information to Cardiac 
Exercise Stress Testing
Sjur Hansen H Tveit, Akershus Univ Hosp, 
CRG, Lørenskog, Norway; Joanna Cwikiel, 
Oslo Univ Hosp, CCHR, Oslo, Norway; Tor-
bjørn Omland, Akershus Univ Hosp, CRG, 
Lørenskog, Norway; Eivind Berge, Oslo Univ 
Hosp, Oslo, Norway; Ingebjørg Seljeflot, Oslo 
Univ Hosp, CCHR, Oslo, Norway; Arnljot Flaa, 
Oslo Univ Hosp, Oslo, Norway
Introduction: This study tested the hypothe-
sis that cardiac troponin I, measured with the 
novel Singulex Clarity® ultra-sensitivity Single 
Molecule Counting (SMC™) assay (us-cTnI), 
would provide diagnostic information incremen-
tal to cardiac exercise testing (EST) in ruling 
out angiographically significant coronary artery 
disease (CAD).
Material and methods Patients with suspected 
stable CAD and a Morise score ≥ 9 performed 
symptom limited EST on an upright bicycle 
ergometer. Venous blood samples were collected 
prior to testing and analyzed with the us-cTnI 
assay (level of detection: 0.08 pg/mL, 99th 
percentile upper reference limit (URL): 8.67 pg/
mL). All patients underwent invasive coronary 
angiography. Significant CAD was defined as 
≥75% reduction of lumen diameter.
Results Of 297 patients (105 (35%) female, 
median age 62 (40-87) years) a negative EST 
was observed in 190 (64%) patients out of 
whom 52 (27%) had significant CAD. In patients 
with a positive EST, 59 (55%) had significant 
CAD. In adjusted logistic regression analyses of 
the total population, log us-cTnI was associated 
with significant CAD with odds ratio 1.45 (95% 
confidence interval [1.03-2.05], p=0.04). The 
negative predictive value (NPV) of EST in pre-
dicting CAD was 73% and the positive predictive 
value (PPV) 55%. us-cTnI alone, using a cut-off 
of 1.0 pg/mL yielded a NPV 78% and PPV 44%, 
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while EST and us-cTnI combined resulted in a 
NPV 81% and PPV 43%. The receiver operating 
characteristics area under the curve (ROC-AUC) 
for EST to detect angiographically significant 
CAD was 0.64 (95% CI [0.58-0.69]), for resting 
us-cTnI: 0.67 (95% CI [0.61-0.74], and for EST 
and resting us-cTnI combined: 0.71 (95% CI 
[0.65-0.78]).
Conclusion A single baseline cardiac tropo-
nin I measured with an ultra-sensitivity Single 
Molecule Counting assay provides superior and 
incremental diagnostic information to EST in 
patients with suspected CAD.

Sa2031 Relative Prognostic Merit 
of High-Sensitivity Cardiac 
Troponin  T and Ultra-Sensitivity 
Cardiac Troponin I in Patients 
With Suspected Acute Coronary 
Syndrome
Sjur H Tveit, Akershus Univ Hosp, CRG, 
Lørenskog, Norway; Peder L Myhre, Akershus 
Univ Hosp, CRG, Lorenskog, Norway; Helge 
Røsjø, Torbjørn Omland, Akershus Univ Hosp, 
CRG, Lørenskog, Norway
Introduction: The aim of this study was to 
compare the prognostic value of cardiac troponin 
(cTn) I measured by an ultra-sensitive Single 
Molecule Counting assay (us-cTnI, Singulex 
Clarity®)) with cTnT measured with a high-sen-
sitivity assay (hs-cTnT) in patients hospitalized 
with non-ST-elevation myocardial infarction 
(NSTEMI), unstable angina (UAP) and non-acute 
coronary syndrome (non-ACS).
Materials and methods: Patients with chest pain 
admitted to hospital were included in the study 

and followed for median 6.6 years. All-cause 
mortality was recorded. Blood samples were col-
lected within the first 24 hours of admission and 
analyzed with hs-cTnT and us-cTnI assays with 
levels of detection (LoD) of 3 and 0.08 ng/L, and 
99th percentile upper reference limits of 14 and 
6.74 ng/L, respectively.
Results: Of 402 patients, 18% had NSTEMI, 
22% UAP and 60% non-ACS. All had detectable 
us-cTnI, while hs-cTnT concentrations were 
below LoD in 49% of patients. During follow up 
37% of patients with NSTEMI, 25% with UAP 
and 7% with non-ACS died. hs-cTnT (hazard 
ratio 3.54 [95% Confidence Interval 2.24-5.59] 
p<0.001) and us-cTnI (HR 1.69 [95% CI 1.21-
2.35] p=0.002) were significantly associated 
with time to all-cause mortality in patients with 
UAP. The areas under the receiver operating 
characteristics curves (ROC-AUC) for hs-cTnT 
and us-cTnI to predict mortality in the total 
population were 0.83 (95% CI [0.78-0.87]) and 
0.77 (95% CI [0.71-0.82]) (p<0.001). In patients 
with UAP, the AUC was higher for hs-cTnT than 
for us-cTnI (p=0.01). The prognostic value of 
hs-cTnT and us-cTnI did not differ in the non-
ACS (p=0.1) and NSTEMI groups (p=0.06).
Conclusion: cTnT provides superior, prognostic 
information to cTnI in patients with UAP, but not 
patients with NSTEMI or a non-ACS diagnosis.

Sa2040 Application of the 
IABP-Shock II Risk Score in 
Patients Screened in the Danish 
Cardiogenic  Shock Trial
Nanna Louise Junker Udesen, Jacob Eifer 
Møller, Odense Univ Hosp, Odense, Denmark; 
Matias Greve Lindholm, Rigshospitalet, 

Copenhagen, Den-
mark; Hans Eiskjær, 
Aarhus Univ Hosp, 
Skejby, Aarhus, 
Denmark; Thomas 
Engstrøm, Rigshos-
pitalet, Copenhagen, 
Denmark; Christian 
Juhl Terkelsen, 
Aarhus Univ Hosp, 
Skejby, Aarhus, Den-
mark; Lisette Okkels 
Jensen, Odense 
Univ Hosp, Odense, 
Denmark; Lene 
Holmvang, Rigshos-
pitalet, Copenhagen, 
Denmark; Anders 
Bo Junker, Henrik 
Schmith, Odense 
Univ Hosp, Odense, 
Denmark; Kristian 
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Wachtell, Oslo Univ Hosp, Oslo, Norway; 
Christian Hassager, Rigshospitalet, Copenha-
gen, Denmark
Background: The IABP-Shock II risk score has 
been demonstrated to predict 30-day mortality 
in acute myocardial infarct related cardiogenic 
shock (AmiCs), which could be a useful tool 
to make appropriate treatment decisions. The 
objective of this study was to validate the IABP-
Shock II risk score in contemporary patients 
recorded in the DanShock Registry from the 
ongoing Danish Cardiogenic Shock trial where 
an LVEF<45% and arterial blood lactate >2,5 
mmol/L are mandatory for the diagnosis of 
AmiCS.
Methods and results: The IABP-Shock II risk 
score was applied to 302 prospectively scree-
ned ST-elevation AMI patients, with mean age 
66±12 years, mean arterial blood pressure 62±11 
mmHg, mean lactate 7.4±4.4 mmol/l, and LVEF 
23±11%. Patients were stratified into low (score 
0-2) intermediate (3-4) or high (5-9) risk based 
on age, admission arterial blood lactate, glucose, 
and creatinine as well as prior stroke and TIMI 
Grade Flow <3 after PCI. 30-day mortality rates 
were assessed by Kaplan-Meier analysis with 
log-rank testing. ROC analysis was performed 
to determine discriminative power expressed as 
AUC. In the DanShock population 98 patients 
(32.5%) were low, 140 (46.4%) intermediate, 
and 64 patients (21.2%) high risk according to 
IABP-SHOCK II risk score, which was overall 
higher than the predicted from the IABP-Shock 

II study (Figure A). The overall 30-day mortality 
was 56.2% in the DanShock population compa-
red with 40.6% in IABP-Shock II population. The 
risk score effectively divided the patients into risk 
groups (Figure B), but with a moderate AUC in 
ROC analysis of 0.67 (95%CI 0.60-0.72). 
Conclusion: The IABP-Shock II risk score using 
easily accessible criteria to predict mortality in 
AmiCs also identified distinct risk groups in a 
population where an increase in arterial lactate 
and reduced LVEF was mandatory for the defi-
nition of shock. Overall discriminative power of 
the risk score was, however, less potent in this 
population than initially reported.

Sa2057 Use of a Novel Single Mole-
cule Ultra Sensitive cTnI Assay 
as an Early Rule Out Marker for 
NSTEMI: The WESTCOR Study
Hilde L Tjora, Ole-Thomas Steiro, Jørund 
Langørgen, Ottar K Nygård, Rune O Bjørne-
klett, Renate Renstrøm, Haukeland Univ Hosp, 
Bergen, Norway; Øyvind Skadberg, Vernon 
V.S Bonarjee, Stavanger Univ Hosp, Stavan-
ger, Norway; Clare Hunt, Paul Collinson, St 
George’s Univ Hosp, London, United Kingdom; 
Torbjørn Omland, Univ of Oslo, Oslo, Norway; 
Kjell Vikenes, Kristin M Aakre, Haukeland 
Univ Hosp, Bergen, Norway
Introduction: Early rule out of NSTEMI is essen-
tial in patients presenting with chest pain.
Hypothesis: A novel ultra-sensitive (us) troponin 
(cTn) assay might have higher diagnostic accu-
racy compared to high sensitive (hs) cTnT and 
cTnI assays for early identification of NSTEMI in 
unselected patients presenting with acute chest 
pain.
Methods: 979 patients admitted to Haukeland 
University Hospital (Norway) with suspected 
NSTE-ACS were consecutively included from 
September 2015 to February 2017. The final 
diagnosis was adjudicated by two independent 
cardiologists based on all available clinical, labo-
ratory (i.e. hs-cTnT (Roche Diagnostics)) and 
imaging data. The samples taken at admission 
were biobanked and later on also measured for 
hs-cTnI (Abbott Diagnostics) and a novel ultra 
sensitive cTnI assay (Singulex Inc. (Sgx)). The 
following cut off values (i.e. baseline samples 
taken at admission) was tested for safe rule out 
of NSTEMI: < 2 ng/L (us-cTnIsgx), < 2 ng/L (hs-
cTnIAbbott) and < 5 ng/L (hs-cTnT). The negative 
predictive value (NPV) for NSTEMI using these 
cut off values, and the AUC-ROC (Delong test) 
were compared between the us-cTnIsgx, hs-cTnIAb-

bott and hs-cTnT assays.
Results: The prevalence of NSTEMI was 13%, 
unstable angina pectoris 11%, non-ACS cardiac 
disease 8%, non-cardiac chest pain 58% and 
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other diseases 10%. Cardiac troponins were 
measurable in the baseline sample for 99.9% 
(us-cTnIsgx), 87% (hs-cTnIAbbott) and 70% (hs-
cTnT) of the total cohort, respectively. When 
we applied the cut off values for rule out as 
stated above were 0.8% (us-cTnIsgx), 2.3% 
(hs-cTnIAbbott) and 1.5% (hs-cTnT) of NSTEMI 
patients incorrectly ruled out. The same cut off 
values would correctly rule out 51% (us-cTnIsgx), 
33% (hs-cTnIAbbott) and 43% (hs-cTnT) of 
patients with non-cardiac chest pain. The NPV 
for NSTEMI were 99.7% (us-cTnIsgx), 98.6% (hs-
cTnIAbbott) and 99.3% (hs-cTnT). The ROC-AUCs 
for baseline samples were significantly higher (p 
value < 0.01) for us-cTnIsgx (AUC 0.95) compared 
to hs-cTnIAbbott (AUC 0.93) and hs-cTnT (AUC 
0.91).
Conclusion: The us-cTnIsgx assay showed signifi-
cant higher diagnostic performance for early rule 
out of NSTEMI, compared to two commonly used 
high sensitive troponin assays.

Sa2144 CRT in Atrial Fibrillation: 
More Often Than Anticipated! 
Evidence  From the Second ESC/
EHRA CRT Survey
Christoph Stellbrink, Klinikum Bielefeld 
gGmbH, Bielefeld, Germany; Cecilia Linde, 
Karolinska Inst, Stockholm, Sweden; Kenneth 
Dickstein, Camilla Normand, Univ of Stavan-
ger, Stavanger, Norway; Maurizio Gasparini, 
Humanitas Univ, Milan, Italy; Christian 
Sticherling, Univ of Basel, Basel, Switzerland; 
Marianne Gwechenberger, Univ of Vienna, 
Vienna, Austria; Maciej Sterlinski, Szpital 
Ibis, Warsaw, Poland; Carina Blomström-
Lundqvist, Univ of Uppsala, Uppsala, Sweden; 
Ricky Sheahan, Univ Coll Cork, Cork, Ireland; 
Gerasimos Filippatos, Univ of Athens, Athens, 
Greece

Introduction: Previous data 
have shown that about 25% of 
pts receiving CRT have atrial 
fibrillation (AF) but AF pts have 
been underrepresented in ran-
domized CRT trials. The ESC/
EHRA CRT Survey II collected 
data on current CRT implan-
tation practice in 42 European 
countries. This analysis focuses 
on CRT implantation practice 
with regard to the presence 
of AF. 
Methods and Results: Between 
October 2015 and January 
2017, 11.088 patients (pts) with 
an initial implant or upgrade 
from a previous device were 
included in the Survey. We ana-
lyzed 10843 pts with available 

data on AF presence. Overall, 4582 pts (42.2%) 
had AF. Permanent AF was present in 1889 
pts. (42.4% of all AF pts), persistent AF in 994 
(22.3%) and paroxysmal AF in 1548 pts (34.7%). 
AF pts. were older, had more advanced HF stage 
and more co-morbidities than pts. without AF 
(see table). There were also differences with 
regard to pacemaker dependency, CRT indication 
and device type implanted. Perioperative ble-
eding occurred slightly more often in AF pts. (1.3 
vs. 0.8%, p=0.002) but the overall complication 
rate was not increased (5.2 vs. 5.8%, p=n.s.). 
Adverse events until discharge were more 
frequent in AF pts (5.4 vs. 4.3%, p=0.01), mostly 
due to increases in infections, worsening renal 
function and arrhythmias, but did not more often 
necessitate re-intervention (4.0 vs. 4.1%). 
Conclusion: The percentage of pts currently 
receiving CRT with concomitant AF is higher than 
previously reported. AF pts are older and sicker 
than pts receiving CRT without AF. Assuming a 
worse prognosis in the AF population, there is 
need for more prospective data on these pts.

Sa2148 Characteristics of NYHA I 
Patients Receiving CRT - The ESC/
EHRA CRT Survey II
Christoph Stellbrink, Klinikum Bielefeld 
gGmbH, Bielefeld, Germany; Camilla Nor-
mand, Kenneth Dickstein, Univ of Stavanger, 
Stavanger, Norway; Cecilia Linde, Karolinska 
Inst, Stockholm, Sweden; Maurizio Gasparini, 
Humanitas Univ, Milan, Italy; Gerasimos 
Filippatos, Univ of Athens, Athens, Greece; 
Carina Blomström-Lundqvist, Univ of Upp-
sala, Uppsala, Sweden; Christian Sticherling, 
Univ of Basel, Basel, Switzerland; Maciej 
Sterlinski, Szpital Ibis, Warsaw, Poland; Ricky 
Sheahan, Univ Coll Cork, Cork, Ireland; Mari-
anne Gwechenberger, Univ of Vienna, Vienna, 
Austria
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Introduction: The ESC/EHRA CRT Survey II 
collected data on current implantation practice 
of CRT devices in 42 European countries. This 
analysis focuses on CRT implantation practice 
with regard to baseline NYHA functional class. 
Methods and Results: Between October 2015 
and January 2017, 11.088 patients (pts) with an 
initial implant or upgrade from a previous device 
were included in the Survey. We analyzed 10848 
pts with available data on New York Heart Asso-
ciation (NYHA) heart failure (HF) class. Among 
these, 370 (3.4%) were in NYHA class I, 4083 
(37.6%) in class II, 5909 (54.5%) in class III 
and 486 (4.5%) in class IV. The table compares 
clinical data across NYHA classes and shows 
significant differences with regard to age, gender, 
etiology, QRS width/morphology and indication. 
The indication for CRT in NYHA I pts was more 
often a primary ICD indication for HF or a pacing 
indication with expected need for ventricular 
pacing. Implant complications were overall low 
but higher in NYHA IV pts. 
Conclusion: Few pts in Europe in NYHA class 
I receive a CRT system indicating overall good 
guideline adherence. Most NYHA I pts are 
implanted for a primary ICD indication or for 
a PM indication with expected high need for 
ventricular pacing.

Sa3075 Healthcare System 
Characte ristics and Their Rela-
tionship With Patient-Reported 
Outcomes in Adults With Congeni-
tal Heart Disease of 14 Countries
Liesbet Van Bulck, Eva Goossens, Koen 
Luyckx, Silke Apers, KU Leuven - Univ of 
Leuven, Leuven, Belgium; Adrienne H Kovacs, 
Univ of Toronto, Toronto, ON, Canada; Corina 
Thomet, Univ Hosp Inselspital, Bern, Swit-
zerland; Werner Budts, Univ Hosp Leuven, 
Leuven, Belgium; Junko Enomoto, Chiba Uni-

veristy Hosp, Chiba, Japan; Maayke 
A Sluman, Academic Medical Ctr, 
Amsterdam, Netherlands; Jamie 
L Jackson, Nationwide Children’s 
Hosp, Columbus, OH; Paul Khairy, 
Montreal Heart Inst, Montreal, 
QC, Canada; Stephen C Cook, Helen 
DeVos Children’s Hosp, Grand 
Rapids, MN; Shanthi Chidamba-
rathanu, Frontier Lifeline Hosp, 
Mogappair, Tamil Nadu, India; Luis 
Alday, Hosp de Niños, Córdoba, 
Argentina; Katrine Eriksen, Oslo 
Univ Hosp - Rikshospitalet, Oslo, 
Norway; Mikael Dellborg, Malin 
Berghammer, Sahlgrenska Univ 
Hosp, Gothenburg, Sweden; Bengt 
Johansson, Umeå Univ, Umeå, 
Sweden; Andrew S Mackie, Univ of 
Alberta, Edmonton, AB, Canada; 

Samuel Menahem, Monash Univ, Clayton, 
VIC, Australia; Maryanne Caruana, Mater 
Dei Hosp, Msida, Malta; Gruschen Veldtman, 
Cincinnati Children’s Hosp Medical Ctr, Cin-
cinnati, OH; Alexandra Soufi, Hospices Civils 
de Lyon, Lyon, France; Susan M Fernades, 
Lucile Packard Children’s Hosp and Stanford 
Health Care, Palo Alto, CA; Kamila White, 
Washington Univ and Barnes Jewish Heart & 
Vascular Ctr, St. Louis, MO; Edward Callus, 
IRCCS Policlinico San Donato, Milan, Italy; 
Shelby Kutty, Univ of Nebraska Medical Ctr, 
Omaha, NE; Philip Moons, KU Leuven - Univ 
of Leuven, Leuven, Belgium; The APPROACH-
IS Consortium The International Society for 
Adult Congenital Heart Disease (ISACHD)
Introduction: Due to increasing healthcare 
expenditures, it is critical to appraise the value of 
characteristics of the healthcare system, such as 
workforce and infrastructure. Although sufficient 
numbers and training of the workforce is often 
considered in terms of optimizing medical outco-
mes, the impact of workforce and infrastructure 
on patient-reported outcomes of chronic patients 
remains unknown. Hence, we explored the 
association between countries’ health workforce 
and infrastructure in relation to patient-reported 
outcomes in adults with congenital heart disease. 
Methods: This cross-sectional study included 
3,340 patients with congenital heart disease 
(median age=34.7 y; 52% women; 25% simple, 
49% moderate, 26% complex defects) from 14 
countries in 5 continents. The following patient-
reported outcomes were measured: perceived 
physical and mental health, psychological dis-
tress, health behaviors, and quality of life. Asses-
sed characteristics of the healthcare system were 
(i) health workforce (i.e., density of physicians 
and density of nursing and midwifery personnel, 
both per 1,000 people) and (ii) and infrastructure 
(i.e., density of hospital beds per 1,000 people), 
all provided by the World Bank. Multivariable 
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general linear mixed models were conducted, 
adjusting for patient-specific variables and 
unmeasured country differences. Results: Higher 
density of physicians was associated with better 
self-reported physical health (Est=2.8; SE=0.8; 
p=0.005), less risky health behavior (Est=-3.1; 
SE=1.4; p=0.038), and less psychological distress 
(Est=-0.8; SE=0.2; p=0.003). A higher number 
of nurses and midwives was associated with bet-
ter physical health (Est=0.6; SE=0.2; p=0.035) 
and less risky health behavior (Est=-0.9; SE=0.3; 
p=0.013). A higher density of hospital beds was 
associated with lower quality of life (Est=-0.5; 
SE=0.2; p=0.040). 
Conclusions: This study demonstrates that a 
higher density of providers was associated with 
positive patient-reported outcomes. However, 
the mechanisms responsible for this association 
are unknown, may differ between jurisdictions, 
and require further investigation.

Sa4126 Global Longitudinal Strain 
or Ejection Fraction as a Marker 
of LV Function in a Multicentre 
Trial: Stability Over Time in the 
SUCCOUR  Trial
Tomoko Negishi, Menzies Inst for Medical 
Res, Hobart, Australia; Paaladinesh Thaven-
diranathan, Univ of Toronto, Toronto General 
Hosp, Peter Munk Cardiac Ctr, Toronto, ON, 
Canada; Martin Penicka, Cardiovascular Ctr 
Aalst, OLV Clinic, Aalst, Belgium; Jonathan 
Deblois, Ctr hospitalier universitaire de Qué-
bec, Québec, QC, Canada; Svend Aakhus, Oslo 
Univ Hosp, 0slo, Norway; Sakiko Miyazaki, 
Juntendo Univ Hosp, Tokyo, Japan; Dragos 
Vinereanu, Univ of Med and Pharmacy Carol 
Davila, Bucharest, Romania; Mitra Shirazi, 
Royal Adelaide Hosp, Adelaide, Australia; 
Goo-Yeong Cho, Seoul Natl Univ Bundang 
Hosp, Seongnam, Korea, Republic of; Kras-
simira Hristova, Natl Heart Hosp, Sofia, 
Bulgaria; Bogdan A Popescu, Univ of Med and 
Pharmacy Carol Davila, Bucharest, Romania; 
Maurizio Galderisi, Federico II Univ of Nap-
les, Naples, Italy; Kazuaki Negishi, Menzies 
Inst for Medical Res, Hobart, Australia; 
Thomas H Marwick, Baker Heart and Dia-
betes Inst, Melbourne, Australia; SUCCOUR 
Investigators
Introduction: Ejection fraction (EF) has been 
widely used in the assessment of LV function but 
global longitudinal strain (GLS) is more reprodu-
cible and has been adopted in cardio-oncology 
recommendations. The assessment of systolic 
function in clinical trials needs concordance both 
between sites and over time, and we sought 
whether GLS was preferable to EF. 

Hypothesis: The concordance between sites and 
core laboratory (CL) of GLS exceeds that of EF 
over the medium to long-term. Methods: In order 
to standardize LV function measurement before 
starting an international multicenter randomised 
controlled trial in cardio-oncology (SUCCOUR), 
all readers completed a two-staged calibration 
sessions with tailored feedback. GLS at baseline, 
3 and 6 month follow-up (3MFU & 6MFU) were 
measured at 18 different sites and CL. Coefficient 
of variation (CV) was used to determine concor-
dance between each site and CL. 
Results: During the calibration sessions, the 
CV of 1st and 2nd sessions were 4.5±3.1% and 
4.0±2.9%. Sites enrolled their first participant 
within 4.5±5.5 months after the calibration ses-
sion. First 74 patients (53±13 years, 67 female; 
67 breast ca and 7 lymphoma) who completed 
their 6MFU (ie 10.5 months from baseline) were 
used to assess long-term concordance. GLS 
measured by CL and site were similar at baseline 
(-21.0±2.4 and -20.1±2.0%), 3MFU (-19.6±2.2 
and -19.2±2.1%), and 6MFU ( -19.5±2.5 and 
-19.0±2.6%), respectively. The CV of GLS at 
baseline, 3MFU and 6MFU remained stable at 
5.1±3.6, 4.1±3.5 and 4.6±3.1%. In contract, the CV 
of EF at baseline, 3MFU and 6MFU gradually and 
continuously increased from 4.5±3.4 to, 5.1±3.5% 
and 5.8±4.7%. The trends in CVs of GLS and EF 
were statistically significantly different (p=0.03, 
Figure). 
Conclusion: After initial quality control and trai-
ning, the robustness of GLS remained stable with 
good precision between core laboratory and site 
readers compared with those of EF.
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Sa4157 Left Ventricular Mecha-
nical Dispersion and Markers of 
Subclinical Myocardial Injury 
and Dysfunction in the General 
Population
Erika Nerdrum Aagaard, Akershus Univ Hosp, 
Oslo, Norway; Brede Kvisvik, Magnus Nakrem 
Lyngbakken, Mohammad Osman Pervez, 
Akershus Univ Hosp, Lorenskog, Norway; 
Trygve Berge, Arnljot Tveit, Baerum Hosp, 
Vestre Viken Hosp Trust, Drammen, Norway; 
Kjetil Steine, Helge Røsjø, Torbjørn Omland, 
Akershus Univ Hosp, Lorenskog, Norway
Introduction: Mechanical dispersion quantitates 
left ventricular (LV) contraction heterogeneity 
and has been found associated with sudden 
cardiac death. Accordingly, we hypothesized 
that mechanical dispersion would be associated 
with markers of subclinical myocardial injury and 
dysfunction in the general population.
Methods: We included 2529 subjects partici-
pating in a prospective epidemiologic study of 
subjects born in 1950 from Akershus County, 
Norway. Mechanical dispersion was calculated 
by 2D speckle tracking echocardiography from 
LV global longitudinal strain (GLS) and is the 
standard deviation of contraction duration in 16 
segments. We measured high-sensitivity cardiac 
troponin T (hs-cTnT) and N-terminal pro-B-type 
natriuretic peptide (NT-proBNP) concentrations 
as markers of subclinical myocardial injury and 
dysfunction, respectively.
Results: Median age was 64 (IQR 63.5-64.5) 
years with 49.8% women, 59% had hypertension 
and 5.9% had coronary artery disease. Median 
mechanical dispersion value was 38.0 (29.75-
47.00) ms, median hs-cTnT concentration was 
6.0 (4.0-8.0) ng/L and median NT-proBNP 
concentration was 54.0 (33.8-93.0) ng/L. 
hs-cTnT correlated with mechanical disper-
sion (rho=0.084, p<0.001), GLS (rho=0.203, 

p<0.001) and EF (rho=-0.160, p<0.001), and 
NT-proBNP correlated with GLS (rho=-0.106, 
p<0.001) and EF (rho= -0.038, p=0.025), but 
not with mechanical dispersion. In multivariable 
linear regression models adjusted for clinical, 
ECG and echocardiographic variables, mecha-
nical dispersion was significantly, but modestly, 
associated with both hs-cTnT and NT-proBNP 
concentrations (Table).
Conclusion: Mechanical dispersion is associated 
with markers of subclinical myocardial injury and 
dysfunction in the general population. However, 
the strength of the associations is only moderate, 
suggesting that mechanical dispersion, hs-cTnT, 
and NT-proBNP may provide prognostic informa-
tion independently of each other.

Su1078 Current Smoking is Asso-
ciated With Lower Concentrations 
of High-Sensitivity Cardiac Tro-
ponin T in Patients With Stable 
Coronary Artery Disease: The 
PEACE Trial
Julia Brox Skranes, Akershus Univ Hosp and 
Ctr for Heart Failure Res/Univ of Oslo, Løren-
skog/Oslo, Norway; Brian L Claggett, Brig-
ham and Women’s Hosp, Boston, MA; Peder L 
Myhre, Magnus N Lyngbakken, Akershus Univ 
Hosp and Ctr for Heart Failure Res/Univ of 
Oslo, Lørenskog/Oslo, Norway; Scott D Solo-
mon, Marc S Sabatine, Eugene Braunwald, 
Marc A Pfeffer, Brigham and Women’s Hosp, 
Boston, MA; Torbjorn Omland, Akershus Univ 
Hosp and Ctr for Heart Failure Res/Univ of 
Oslo, Lørenskog/Oslo, Norway
Background: Cigarette smoking is a major risk 
factor for atherothrombotic cardiovascular (CV) 
disease. Cardiac troponins (cTn) measured with 
high sensitivity assays reflect subclinical myocar-
dial injury and are strong predictors of incident 
heart failure and CV death in patients with stable 
coronary artery disease (CAD). Lower cTnI levels 
have been reported in current smokers in the 
general population, but whether the apparently 
paradoxical phenomenon of an inverse associa-
tion between cTn and tobacco smoking can be 
extended to cTnT and patients with stable CAD 
remains unknown. Accordingly, the objectives of 
the current study was to assess the association 
between current smoking and cTnT concentra-
tions, and the potential impact of smoking on 
the association between circulating cTnT and 
outcomes in patients with stable CAD.
Methods: cTnT concentrations at baseline were 
measured by a high-sensitivity assay in 3126 
non-smokers and 550 current smokers with sta-
ble CAD and preserved left ventricular function 
enrolled in the PEACE trial, and followed for a 
median duration of 5.2 years. The association 
between cigarette smoking and log-transformed  
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cTnT was assessed by multivariable linear 
regression analysis. Adjusted Cox regression 
models using CV mortality and incident HF as a 
composite endpoint were generated to test the 
relationship between cTnT concentrations and 
time to event.
Results: Current smoking was associated with 
significantly lower concentrations of cTnT (cur-
rent smokers versus non-smokers: median, 4.9 
ng/L; interquartile range, 2.9-7.5 ng/L versus 
6.1 ng/L; interquartile range, 4.1-9.4 ng/L; P < 
0.001). In multivariable models adjusting for 
demographics, body mass index, comorbidities, 
medication use, estimated glomerular filtra-
tion rate and N-terminal pro-B-type natriuretic 
peptide, current smoking was associated with 
significantly lower cTnT levels (12%; 95% confi-
dence interval (CI); -18 % to - 5 %). In adjusted 
Cox regression models, no statistically significant 
interaction of the association between cTnT and 
the composite endpoint by smoking status was 
observed (non-smokers versus current smokers: 
HR 1.56 [95% CI 1.30 to 1.88] versus HR 1.23 
[95% CI 0.87 to 1.72], p=0.25).
Conclusion: In patients with stable CAD, cur-
rent cigarette smoking is associated with lower 
concentrations of cTnT, an index of subclini-
cal myocardial injury. These findings extend 
observations of lower cTnI levels in smokers in 
the general population. The effect of tobacco 
smoking on cTn release and degradation merits 
further investigation.

Su1385 Sex Differences in Subcli-
nical Arterial Damage in Subjects 
With Increased Body Mass Index
Mai Tone Lonnebakken, Univ of Bergen, Ber-
gen, Norway; Helga Midtbo, Dana Cramariuc, 
Haukeland Univ Hosp, Bergen, Norway; Hilde 
Halland, Univ of Bergen, Bergen, Norway; 
Marina V Kokorina, Haukeland Univ Hosp, 
Bergen, Norway; Eva Gerdts, Univ of Bergen, 
Bergen, Norway
Introduction: In general, women have lower pre-
valence of subclinical arterial damage and a more 
favorable cardiovascular risk than men. Whether 
these sex-specific differences are maintained in 
subjects with increased body mass index (BMI) 
is less explored.
Hypothesis: Sex differences in the prevalence 
of subclinical arterial damage are maintained 
among subjects with increased BMI.
Methods: In 580 healthy subjects (mean age 
48±9 years, 61% women) with BMI >27 kg/
m2 participating in the Fat Associated Cardio-
vascular Dysfunction (FATCOR) project, carotid 
and femoral intima-media thickness (IMT) was 
assessed by ultrasound and carotid-femoral 
pulse wave velocity (PWV) by applanation tono-
metry. Subclinical arterial damage was defined as 

maximum carotid or femoral IMT >0.9 mm and/
or PWV >10 m/s.
Results: Women had higher BMI and fat mass, 
and lower fat free mass, muscle mass and blood 
pressure (all p<0.05). There was no differences 
in age, renal function, prevalence of hypertension, 
diabetes, obesity (BMI≥30 kg/m2) or smoking 
among sexes. Prevalence of subclinical arterial 
damage was lower in women compared to men 
(38% vs. 52%, p=0.002) with both lower carotid 
femoral IMT and lower PWV (1.2±0.8 vs. 1.5±1.0 
mm, p=0.002) and (7.3±1.6 vs. 7.8±1.7 m/s, 
p=0.001), respectively (Figure). In multivaria-
ble logistic regression analysis, female sex was 
associated with lower prevalence of subclinical 
arterial damage (OR 0.29 [95% CI 0.11-0.78], 
p=0.014), independent of age, body composition, 
hypertension and diabetes.
Conclusions: In healthy subjects with increased 
BMI, prevalence of subclinical arterial damage 
was lower in women, suggesting presence of sex-
specific arterial protective mechanisms.

Su2032 No Effect of Glycoprotein 
Platelet Inhibitors Administe-
red During Primary PCI in Pati-
ents Included in the Norwegian 
Coronary  Stent Trial
Dennis W Nilsen, Stavanger Univ Hosp, Sta-
vanger, Norway; Kaare Bonaa, St. Olavs Univ 
Hosp, Trondheim, Norway; Alf Inge Larsen, 
Stavanger Univ Hosp, Stavanger, Norway; 
Harry Staines, Sigma Statistical Services Ltd., 
York, United Kingdom; Jan Erik Nordrehaug, 
Stavanger Univ Hosp, Stavanger, Norway
Introduction: In the NORSTENT (Norwegian 
Coronary Stent Trial), 9013 patients with 
stable or unstable coronary artery disease were 
randomized to undergo percutaneous coronary 
intervention (PCI) with the implantation of either 
contemporary drug-eluting stents or bare-metal 
stents. The primary outcome was a composite of 
death from any cause and nonfatal spontaneous 
myocardial infarction after a median of 5 years of 
follow-up (N Engl J Med 2016; 375:1242-52).
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Hypothesis: In the present subgroup analysis, we 
hypothesized that patients with an ST-elevation 
myocardial infarction (STEMI) receiving primary 
PCI treatment might benefit from GP2b/3a 
inhibition (GPI), applying either abciximab or 
eptifibatide during intervention.
Methods: Primary PCI was performed in a total 
of 1881 patients, of whom 1179 patients received 
GPI, and 701 did not, (one unknown). In the mul-
tivariate analysis, we adjusted for participating 
hospital, stent type, age and gender.
Results: At final follow-up, the primary endpoint 
had occurred in 110 (15.7%) patients not receiv-
ing GPI as compared to 141 (12.0%) who did. The 
difference in the primary event was statistically 
significant in the univariate [hazard ratio (HR) 
0.75 (95% confidence interval (CI) 0.59-0.96), 
P=0.024], but not in the multivariate model [HR 
1.03 (95%CI 0.80-1.32), p=0.52], as shown in 
the attached table which also includes secondary 
endpoints (all-cause death, spontaneous MI, 
bleeding BARC2 and bleeding BARC3,4,5).
Conclusions: The use of GPI at the index proce-
dure did not improve outcome in primary PCI in a 
multivariable model, adjusting for hospital, stent 
type, age and gender.

Su2050  Prolonged Targeted 
Tempe rature Management Impro-
ves Memory Retrieval Six Months 
Post Cardiac Arrest: A Randomised 
Controlled Trial 
Lars Evald, Hammel Neurorehabilitation and 
Res Ctr, Hammel, Denmark; Kolbjørn Selvåg 
Brønnick, Stavanger Univ Hosp, Hammel, 
Denmark; Christophe Henri Valdemar Duez, 
Aarhus Univ Hosp and Aarhus Univ, Hammel, 
Denmark; Anni Nørgaard Jeppesen, Anders 
Grejs, Aarhus Univ Hosp and Aarhus Univ, 
Aarhus, Denmark; Eldar Søreide, Stavanger 
Univ Hosp, Stavanger, Norway; Hans Kirke-
gaard, Aarhus Univ Hosp and Aarhus Univ, 
Aarhus C, Denmark; Jørgen Feldbæk Nielsen, 
Hammel Neurorehabilitation and Res Ctr, 
Hammel, Denmark
Introduction: Cognitive sequelae are frequently 
reported among out-of-hospital cardiac arrest 
(OHCA) survivors with memory problems being 
the most commonly impaired cognitive domain 
followed by attention and executive functions. 

Targeted temperature management 
(TTM) has been associated with 
decreased mortality and improved 
cognitive function following OHCA. 
However, the relationship between 
duration of TTM and cognitive 
outcome remains unclear.
Hypothesis: We assessed the 
hypothesis that prolonged TTM 
decreases the cognitive sequelae 

(memory, attention and executive functions) six 
months after OHCA.
Methods: A predefined cognitive post hoc study 
of the multicenter “Target Temperature Man-
agement for 48 vs. 24 hours and Neurologic 
Outcome after Out-of-Hospital Cardiac Arrest: 
A Randomized Clinical Trial” (the TTH48 trial) 
investigating the effect of prolonged TTM at 
33±1°C. Patients with good outcome on the Cere-
bral Performances Categories (CPC score≤2) 
were invited to a formal neuropsychological 
assessment of memory, attention and executive 
functions six months after OHCA.
Results: A total of 76 out of 107 eligible patients 
were included in the analysis; 34 and 42 respec-
tively in the TTM24 and TTM48 groups. There 
were no significant differences at baseline neither 
between the treatment groups nor between the 
included group and the group lost to follow-up, 
although older patients and the TTM24 group 
were less likely to participate. Multivariate 
regression analysis adjusted for age at follow-up, 
premorbid intelligence, and time to ROSC 
showed a significant treatment effect (p<.05) of 
prolonged targeted temperature management 
on three of 13 cognitive outcomes specific to 
memory retrieval processes. Treatment effects 
were most prominent on auditory verbal memory 
retrieval (see Figure 1).
Conclusions: Prolonged TTM for 48 hours at 
33°C may improve memory retrieval perfor-
mance six months after OHCA compared with 
the standard protocol of 24 hours TTM.
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Su2085 Prognostic Factors in Pati-
ents With Inconsistently Graded 
Aortic Valve Stenosis and Normal 
Ejection Fraction
Edda B Bahlmann, Asklepios Clinic St. Georg, 
Hamburg, Germany; Dana Cramariuc, Dept 
of Heart Disease, Haukeland Univ Hosp, Ber-
gen, Norway; Sahrai Saeed, Dept of Clinical 
Science, Univ of Bergen,, Bergen, Norway; 
Terje Pedersen, Ctr for Preventive Med, Oslo 
Univ Hosp Ullevaal, Oslo, Norway; John B 
Chambers, Cardiothoracic Ctr, Guys and St. 
Thomas Hosp, London, United Kingdom; Karl 
Heinz Kuck, Asklepios Clinic St. Georg, Ham-
burg, Germany; Eva Gerdts, Dept of Clinical 
Science, Univ of Bergen, Bergen, Germany
Introduction: Inconsistently graded aortic 
stenosis (AS) has been associated with impaired 
outcome. In patients with inconsistently graded 
AS and normal ejection fraction, identification of 
low flow and severe aortic valve calcification are 
suggested to identify patients with severe AS. 
Hypothesis: In patients with inconsistently 
graded AS and normal ejection fraction after 
pressure recovery in the aortic root is taken into 
account, the prognosis is influenced by low flow 
and aortic valve calcification. 
Methods: Baseline and outcome data from 1497 
patients with asymptomatic mild-moderate AS 
enrolled in the Simvastatin and Ezetimibe in 
Aortic Stenosis study followed for 4.3 years was 
used. Inconsistently graded AS was identified by 
combined energy loss (EL) ≤1.0 cm² and mean 
aortic gradient <40mmHg. 26 patients with 
consistently graded severe AS were excluded. 
The study population was grouped into incon-
sistently graded AS and moderate AS. Low flow 
was defined as stroke volume index ≤35 ml/
m². Aortic valve calcification was graded using a 
validated echocardiographic score. Outcome was 
assessed in Cox regression analysis and reported 
as hazard ratio (HR) and 95% confidence interval 
(CI). 
Results: Inconsistently graded AS was found in 
14.2% at baseline and associated with female 
sex, older age, smaller aortic annulus diameter, 

more extensive aortic valve calcification, low 
flow, lower LV ejection fraction and higher mean 
aortic gradient (all P<0.05). In multivariable Cox 
regression analysis, inconsistently graded AS 
by EL was associated with a 2.7-fold higher HR 
for heart failure hospitalization and a 1.8-fold 
higher HR for cardiovascular death (CVD) (both 
P<0.05) (Model 1, Table). Results did not change 
when degree of aortic valve calcification was 
added to the model (both P<0.05) (Model 2, 
Table). When presence of low flow was added 
to the model, the association of inconsistently 
graded AS with CVD became non-significant 
(P=0.108, Models 3 and 4, Table), while it 
remained unchanged for heart failure hospitaliza-
tion (P<0.05) (Models 3 and 4, Table). 
Conclusions: Presence of inconsistently graded 
AS identified by EL and mean gradient in 
combination was associated with heart failure 
hospitalizations, but not with CVD, independent 
of presence of low flow.

SaMDP22 Age and Quality of Life 
in Adults With Congenital Heart 
Disease Worldwide: Evidence for a 
Non-Linear Relationship
Philip Moons, Silke Apers, Koen Luyckx, KU 
Leuven - Univ of Leuven, Leuven, Belgium; 
Adrienne H Kovacs, Univ of Toronto, Toronto, 
ON, Canada; Corina Thomet, Univ Hosp 
Inselspital, Bern, Switzerland; Werner Budts, 
Univ Hosp Leuven, Leuven, Belgium; Junko 
Enomoto, Chiba Univeristy Hosp, Chiba, 
Japan; Maayke A Sluman, Academic Medical 
Ctr, Amsterdam, Netherlands; Hsiao-Ling 
Yang, Natl Taiwan Univ, Taipei, Taiwan; 
Jamie L Jackson, Nationwide Children’s Hosp, 
Columbus, OH; Paul Khairy, Montreal Heart 
Inst, Montréal, QC, Canada; Stephen C Cook, 
Helen DeVos Children’s Hosp, Grand Rapids, 
MN; Shanthi Chidambarathanu, Frontier 
Lifeline Hosp, Mogappair, Tamil Nadu, India; 
Luis Alday, Hosp de Niños, Córdoba, Argen-
tina; Katrine Eriksen, Oslo Univ Hosp - Riks-
hospitalet, Oslo, Norway; Mikael Dellborg, 
Malin Berghammer, Sahlgrenska Univ Hosp, 
Gothenburg, Sweden; Bengt Johansson, Umeå 
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Univ, Umeå, Sweden; Andrew S Mackie, Univ 
of Alberta, Edmonton, AB, Canada; Samuel 
Menahem, Monash Univ, Clayton, VIC, Aust-
ralia; Maryanne Caruana, Mater Dei Hosp, 
Msida, Malta; Gruschen Veldtman, Cincinnati 
Children’s Hosp Medical Ctr, Cincinnati, OH; 
Alexandra Soufi, Hospices civils de Lyon, Lyon, 
France; Susan M Fernandes, Lucile Packard 
Children’s Hosp and Stanford Health Care, 
Palo Alto, CA; Kamila White, Washington 
Univ and Barnes Jewish Heart & Vascular Ctr, 
St. Louis, MO; Edward Callus, IRCCS Policli-
nico San Donato, Milan, Italy; Shelby Kutty, 
Univ of Nebraska Medical Ctr, Omaha, NE; 
Eva Goossens, KU Leuven - Univ of Leuven, 
Leuven, Belgium; the APPROACH-IS consor-
tium and the International Society for Adult 
Congenital Heart Disease (ISACHD)
Objectives: The relationship between age and 
quality of life (QOL) in congenital heart disease 
(CHD) is ambiguous. Some studies observed 
better QOL with increasing age, whereas 
others found lower QOL among older patients. 
Furthermore, the association has typically been 
investigated using linear statistical methods. We 
aimed to assess the relationship between age 
and QOL in adults with CHD from a non-linear 
perspective, by identifying the breakpoints in 
age at which QOL starts to deteriorate, improve 
or stabilize across three categories of disease 
complexity. 
Methods: In a cross-sectional study, we enrolled 
4,028 adult CHD patients (median age=32y; 
53% women; 26% mild, 48% moderate, 26% 
complex defects) from 15 countries. A linear 
analog scale was used to measure QOL, ranging 
from 0 (worst imaginable QOL) to 100 (best 
imaginable QOL). Segmented regression analy-
sis, using the SegReg Software, was performed 
to determine age breakpoints. To investigate 
the association between age and QOL before 

and after the breakpoints, with stratification for 
disease complexity, multivariable general linear 
mixed models with age as predictor of QOL, 
adjusting for other patient characteristics and 
with country as random effect, were applied. 
Results: The age breakpoints for QOL scores for 
mild, moderate and complex CHD were 51.8y, 
43.0y, and 32.8y, respectively (Fig 1). Before the 
breakpoint, QOL score decreased in patients with 
mild (Est=-0.2; SE=0.07; p=0.009) and moder-
ate disease (Est=-0.2; SE=0.08; p=0.004), and 
QOL remained stable in both groups after the 
breakpoint. In patients with complex CHD, the 
QOL score was stable before the breakpoint, but 
significantly decreased after (Est=-0.3; SE=0.1; 
p=0.019). 
Conclusions: QOL in adults with CHD appears 
related to age in a non-linear fashion. Whereas 
QOL remains stable after the breakpoint for 
patients with simple and moderate disease, 
patients with complex CHD are vulnerable for 
QOL deterioration, particularly beyond their third 
decade of life. 

SuMDP65 What Characterizes the 
Patients Who Develop Repeated or 
Persistent Hyperkalaemia? a Popu-
lation-Based Laboratory Study of 
Potassium Trajectories in Patients 
With Chronic Heart Failure
Reimar W Thomsen, Sia K Nicolaisen, Aarhus 
Univ Hosp, Aarhus, Denmark; Eirini Palaka, 
AstraZeneca, Cambridge, United Kingdom; 
Pål Hasvold, Astra Zeneca Nordic, Oslo, Nor-
way; Lars Pedersen, Kasper Adelborg, Henrik 
T Sørensen, Aarhus Univ Hosp, Aarhus, 
Denmark
INTRODUCTION: Hyperkalaemia (HK) defined 

as blood potassium (K+) 
>5.0 mmol/L is common 
among patients with chro-
nic heart failure (CHF) and 
associated with adverse 
outcomes. Little is known 
about the characteristics of 
patients with repeated and 
persistent HK. METHODS: 
Observational laboratory 
study of patients with a first 
CHF diagnosis in the total 
population (1.8 million) of 
Northern Denmark, 2000-
2012. CHF was defined as 
discharge diagnosis of CHF 
with echocardiography 
and treatment with both 
renin angiotensin aldo-
sterone system (RAAS) 
inhibitor and beta-blocker. 
For all CHF patients with  
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an incident HK event, we examined K+ trajecto-
ries over the following 6 months. We described 
patient characteristics associated with persistent 
HK (2 or more elevated K+ tests >5.0 mmol/L 
with maximum 1 normal K+ test in between) 
and repeated HK (2 or more elevated K+ tests 
separated by ≥2 normal K+ tests). 
RESULTS: In 14,318 patients with CHF (median 
age 74 years, 38% females, median annual K+ 
tests = 6), 39% (n=5,599) had a subsequent HK 
event detected. Within 6 months after the first 
HK, 31% (n=1,723) had died, 37% (n=2,070) had 
no additional high K+ value, while 32% (n=1,806) 
fell into a persistent or repeated HK pattern. 
FIGURE shows K+ trajectories for patients 
with persistent (A: 2 high K+ tests, n=548; B: 3 

 

high tests, n=207; C: ≥4 high tests, n=167) or 
repeated HK (D: n=884). Important predictors 
for developing persistent or repeated HK (e.g., 
trajectory C in FIGURE) included severity of first 
HK event (prevalence ratio (PR)=4.13 (95% CI 
2.13-8.03) for K+ 6.0-6.5 mmol/L), severity of 
kidney disease (PR=1.43 (95% CI 0.82-2.48) 
for eGFR <15 mL/min/1.73m2, PR=6.39 (95% CI 
3.63-11.22) for dialysis), diabetes (PR=1.38 (95% 
CI 1.14-1.66), and spironolactone use (PR=1.23 
(95% CI 1.09-1.38)). 
CONCLUSIONS: Repeated HK and persistently 
elevated K+ levels are common in CHF patients. 
The use of readily identifiable clinical predictors 
can help identify patients at highest risk, who can 
benefit most from effective K+ management.


