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Objectives: Higher complexity of congenital heart 
defects (CHD) is found to be associated with 
poorer physical functioning and quality of life 
(QOL). Within complexity categories, there may 
be a large variation in outcomes as well, accord-
ing to the type of CHD. However, prior research is 
hampered by limited sample sizes. Therefore, we 
sought to compare the physical functioning and 
QOL in different CHD from a large international 
sample.
Methods: In a cross-sectional study, we enrolled 
4,028 adult CHD patients from 15 countries. 
Diagnostic groups with at least 50 patients were 
included in these analyses, yielding a sample of 
3,589 patients (median age=32y; 53% women). 
Physical functioning was measured using the 
Physical Component Summary (PCS) of the 

 



hjerteforum   N° 1/ 2020 / vol 33 140

SF-12 (range 0-100). A linear analog scale was 
used to measure QOL, ranging from 0 (worst 
QOL) to 100 (best QOL). Multivariable general 
linear mixed models were applied to assess 
the relationship between the type of CHD and 
physical functioning and QOL, adjusted for New 
York Heart Association (NYHA) class and other 
patient characteristics, and with country as 
random effect.
Results: Patients with coarctation of the aorta 
reported the highest score on PCS (83.6±17.2) 
and patients with isolated aortic valve disease 
had the highest QOL (82.0±13.8) (Fig 1). Patients 
with cyanotic heart disease or Eisenmenger 
syndrome showed the lowest scores both on PCS 
(53.5±21.8) and QOL (67.1±21.8). When taking 
the CHD with the highest score as reference, 
the PCS was significantly lower in patients with 
repaired ductus arteriosus/ASD/VSD, transpo-
sition of the great arteries, pulmonary atresia, 
Marfan, and cyanotic heart disease/Eisenmenger 
syndrome. For QOL, no differences were found 
for the types of CHD, when adjusted for other 
patient characteristics.
Conclusions: Some types of CHD predict worse 
physical functioning, above and beyond NYHA 
class and other patient characteristics. CHD type 
was not found to be an independent predictor for 
QOL.
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Background: Independent predictors of in-hos-
pital mortality for Type B acute aortic dissection 
was previously published in 2003 using the 
IRAD database. In this cohort of 384 cases three 
significant predictors of death were revealed, 
the deadly triad of hypotension/shock, absence 
of chest/back pain on presentation, and branch 
vessel involvement. A 2014 updated analysis in 
1034 cases identified mesenteric ischemia, hypo-
tension/shock, descending diameter ≥5.5 cm, 
renal failure, periaortic hematoma, acute limb 
ischemia, and age to be predictive of in-hospital 
death. An updated risk prediction model of type 
B aortic dissection that further reflects current 
practice is warranted. 
Methods: TBAAD patients enrolled in IRAD in the 
past decade from 2009 to 2019 (n = 1,028) were 
queried. The 2003 model of the deadly triad of 
hypotension/shock, absence of chest/back pain 
on presentation and branch vessel involvement 
was then applied to this later cohort and fitness 
was evaluated. A new model was generated for 
the 2009 to 2019 population. 
Results: The previous 2003 model of the deadly 
triad strongly predicted mortality in that cohort 
(c = 0.82) but was weaker when applied to the 
latter (2009-2019) cohort (c=0.643). Updating 
the risk model yielded a more robust c-statistic 
(c = 0.78). Factors common to both models 
were age, gender, hypotension and mesenteric 
ischemia/infarction. However, additional factors 
such as intramural hematoma, coma/spinal 
cord ischemia, periaortic hematoma and cardiac 
tamponade also influenced in-hospital mortality 
in the past decade. Conclusions: Factors which 
previously predicted mortality are no longer 
reflective of risk for Type B patients in the face 
of changing patient characteristics and manage-
ment. IRAD provides an updated risk prediction 
model which strongly predicts mortality in 
today’s patients and may be a more accurate 

decision making tool.
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Aims To evaluate clinical characteristics, man-
agement and outcomes for patients with newly 
diagnosed non-valvular atrial fibrillation (AF) at 
risk for stroke in Nordic countries. 

Methods We extracted data from the “Global 
Anticoagulant Registry in the FIELD of AF” (GAR-
FIELD-AF), comprising baseline characteristics 
and medical history, antithrombotic treatment, 
and one-year clinical outcomes for patients with 
AF in the Nordic countries Sweden, Denmark, 
Finland and Norway, and Non-Nordic European 
countries. For clinical outcomes, results were 
compared to Non-European countries. 
Results From 2009 to 2016, 52 014 patients 
worldwide were enrolled in the study, of which 
2 395 from Nordic and 27 546 from Non-Nor-
dic-European countries. Nordic patients were 
older than Non-Nordic-Europeans (mean age 
71.7 vs 70.6). In both groups, almost nine in ten 
had a CHA2DS2-VASc score ≥2. Antithrombotic 
treatment was prescribed to 90.0% of Euro-
pean patients. The use of oral anticoagulants ± 
antiplatelets (AP), was higher in Nordic countries 
in all CHA2DS2-VASc categories, i.e., 0-1 (72.6% 
vs 60.7%), 2-3 (82.0% vs 72.8%) and ≥4 (80.1% 
vs 75.2%). In Nordic countries, AP monother-
apy was more rarely used than in Non-Nordic 
European countries (10.4% vs 18.2%). All-cause 
mortality rate was significantly lower in Nordic 
patients than in Non-Nordic European patients 
and Non-European patients (event rate per 
100 patient years 3.76 vs 4.58 vs 4.09, p-value 
<0.001), stroke rate was lower (1.17 vs 1.35 
vs 1.34, p-value <0.001), while major bleeds 
occurred significantly more often (1.39 vs 0.90 vs 
0.69, p-value <0.001). 
Conclusion The use of antithrombotic treatment 
in patients with AF in Europe is generally quite 
high. Improvements can be made to the choice 
of drug, that is less AP, especially in Non-Nor-
dic-European countries. Nordic countries had a 
significantly lower rate of mortality and stroke, 
but also significantly more major bleeding than 

Non-Nordic and Non-Euro-
pean countries.
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Introduction: Worse outcomes have been 
reported for females presenting with type A 
acute aortic dissection (TAAD), with a prior 
International Registry of Acute Aortic Dissec-
tion (IRAD) study finding higher in-hospital and 
surgical mortality rates. We sought to determine 
sex-specific operative approaches and outcomes 
for TAAD in the current era.
Methods: The Interventional Cohort (IVC) of 
the IRAD database was queried to explore sex 
differences in demographics, imaging characte-
ristics, clinical presentation, operative approach 
and outcomes. Multivariable logistic regression 
was performed to identify adjusted outcomes in 
relation to sex.
Results: Females constituted approximately 
one-third (34.3%) of the 2,823 patients in the 
IRAD-IVC cohort and were significantly older 
than males (65.4 vs 58.6 years, p<0.001). Fema-
les were more likely to present with intramural 
hematoma (IMH), periaortic hematoma, or 
complete or partial false lumen thrombosis (all 
p<0.05) and more commonly had hypotension or 
coma (p=0.001 for both). Stratified by quartile, 
aortic valve sparing, hemi-arch replacement and 
cerebral perfusion increased significantly over 
time in both sexes (all p<0.05), with men under-
going a greater proportion of Bentall, complete 
arch, and elephant trunk procedures (all p<0.01). 
In-hospital mortality during the study period was 
higher in females (16.7% vs 13.8%, p=0.039). 

Following adjustment, female sex remained a 
significant predictor of in-hospital mortality over-
all (odds ratio 1.53, p=0.014) but not in the last 
decade of enrollment (odds ratio 0.95, p=0.868). 
Five-year mortality and reintervention rates were 
not significantly different between the sexes.
Conclusions: In-hospital mortality remains higher 
among females with TAAD but demonstrates 
improvement in the last decade. Significant dif-
ferences in presentation were noted in females 
including older age, distinct imaging findings, 
and greater evidence of malperfusion. Though 
no significant differences in 5-year mortality or 
reintervention were observed, a tailored surgical 
and management approach should be considered 
to reduce sex disparities in early death rates for 
TAAD.
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Introduction. Ischemic heart disease is the lead-
ing cause of death and disability in Europe and 
worldwide. Recently we discovered in human 
pluripotent stem cell derived cardiomyocytes 
(hSC-CMs) exposed to hypoxia a significant 
down regulation of the protein disrupted in Schi-
zophrenia 1 (DISC1), never previously explored in 
the heart. We hypothesised that DISC1 is impor-
tant for maintaining normal cardiac function and 
especially mitochondrial function.
Methods and results. Next generation RNA sequ-
encing of hSC-CMs exposed to 48h hypoxia/2 
h reoxygenation allowed us to explore the global 
transcriptional landscape underpinning ischemic 
damage to cardiomyocytes; here DISC1 scored 
highest amongst all downregulated genes. These 
data led us to further determine the regulation 
of DISC1 in the left ventricle (LV) of post MI rats 
that displayed significantly reduced expression of 
DISC1 in ischemic border zone regions, whereas 
DISC1 remained unchanged in the remote viable 
LV myocardium vs. sham. To determine in vivo 
effect of reduced expression of DISC1, we perfor-
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med echocardiography in a mouse model with 
DISC1 locus impairment (DISC1-Li, N=5) and 
found significant reduced stroke volume (-31%, 
p<0.001), cardiac output (-34%, p<0.001), end 
diastolic- and systolic volume (-60% and -42%, 
respectively, p<0.001) in addition to reduced 
left ventricle mass (-31%, p<0.01) vs. wild type 
(N=5) . Reduction of DISC1 expression in hSC-
CMs transfected with small interfering RNA-
DISC1 reduced maximal mitochondrial respira-
tion by -28% (p<0.001), whereas overexpression 
of DISC1 in hSC-CMs transduced with Adeno-
Associated Virus 2-human full-length DISC1 
increased maximal mitochondrial respiration by 
51% (p<0.001).
Conclusion. Together, these data reveal that the 
protein DISC1 that, until now, never have been 
explored in the heart, has a key role in maintai-
ning cardiac function and mitochondrial respira-
tion. Furthermore, our data indicate that DISC1 
may especially have an important role to sustain 
functional integrity in the remaining viable myo-
cardium to compensate for loss of function in the 
necrotic MI area.
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Uppsala, Sweden
Introduction: Recent registry data have questio-
ned the relevance of diabetes not treated with 
insulin as a risk factor for cardiovascular (CV) 
events in patients with atrial fibrillation (AF). We 
investigated the prognostic relevance of diabetes 

without or with insulin treatment in a large 
cohort of anticoagulated patients with AF within 
the ARISTOTLE study.
Methods: Patients with AF and an increased risk 
of stroke randomized to apixaban versus warfarin 
in the ARISTOTLE trial were classified according 
to diabetes status - no diabetes (n=13,588); 
non-insulin treated diabetes (no medication, 
n=1055; or oral antidiabetic drugs only, n=2726); 
or insulin-treated diabetes (n=832). The asso-
ciations between diabetes status and stroke/
systemic embolism (SE) and CV death, were 
examined by Cox proportional hazard regression 
adjusted for age, gender, weight, height, smoking, 
systolic blood pressure, type of AF, creatinine cle-
arance, prior stroke/TIA/SE, heart failure, history 
of hypertension and medication at randomization 
(aspirin, statin, VKA treatment within 7 days).
Results: Patients with diabetes were younger 
and had a higher body mass index. The median 
CHA2DS2VASc score was 3.0 in non-diabetics; 
and 4.0 in each of the diabetes categories. 
There was no difference in stroke/SE between 
the populations. Insulin-treated diabetes was 
associated with significantly higher rate of CV 
death in comparison to non-insulin treated or 
no diabetes, while there was no increase in CV 
mortality among patients with diabetes without 
insulin treatment (Figure).
Conclusions: In anticoagulated patients with 
AF, insulin-treated diabetes mellitus is associa-
ted with higher CV mortality than no diabetes, 
however, non-insulin treated diabetes was not. 
None of the types of diabetes were associated 
with a higher risk of stroke/systemic embolism.

Mo2183 Higher B-type Natriuretic 
Peptide Concentrations are Asso-
ciated with Better Left Ventricular 
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tion: The Akershus Cardiac Exami-
nation 1950 Study
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Hosp, Vestre Viken Hosp Trust, Bærum, 
Norway; Mohammad O Pervez, Jon Brynild-
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Introduction: Higher 
concentrations of 
B-type natriuretic 
peptide (BNP) reflect 
myocardial distension 
and stress, and are 

 



hjerteforum   N° 1/ 2020 / vol 33 144

associated with poor prognosis in patients with 
cardiovascular disease.
Hypothesis: Higher concentrations of BNP are 
associated with indices of adverse left ventricular 
(LV) remodeling and early stages of LV dysfunc-
tion in the general population.
Methods: We measured BNP in 1233 women 
and 1155 men free from known coronary heart 
disease participating in the prospective obser-
vational Akershus Cardiac Examination 1950 
Study, which included community dwellers born 
in 1950 residing in Akershus County, Norway. 
All study participants underwent extensive 
cardiovascular phenotyping at baseline, including 
detailed echocardiography with assessment of 
global longitudinal strain, LV ejection fraction 
and LV mass index. We used absolute values of 

global longitudinal strain in all analyses (i.e. an 
increase in absolute values equaling improving 
LV function).
Results: Concentrations of BNP were median 17.2 
(interquartile range 5.0 to 29.6) ng/L and were 
above the limit of detection in 73.2% of study 
participants. Higher concentrations of BNP were 
positively associated with absolute values of both 
global longitudinal strain (adjusted B 0.21, 95% 
CI 0.11 to 0.31) and LV ejection fraction (adjusted 
B 0.27, 95% CI 0.06 to 0.49), as well as with LV 
mass index (adjusted B 1.61, 95% CI 0.95 to 2.27; 
Figure).
Conclusions: In healthy subjects from the general 
population, higher concentrations of BNP are 
associated with better LV systolic function. This 
is in accordance with the beneficial physiologi-
cal actions of natriuretic peptides and genetic 
variants associated with higher BNP concentra-
tions but in contrast to the established inverse 
association of BNP with LV systolic function in 
patients with overt heart failure. These obser-
vations may have important implications for 
the interpretation of BNP measurements in the 
general population.

Mo2184 High-sensitivity Troponin 
T Concentrations Improve Diag-
nostic and Prognostic Assessment 
in Patients with Acute Dyspnea
Kristian Berge, Magnus Nakrem Lyngbakken, 
Gunnar Einvik, Jacob Andreas Winther, Jon 
Brynildsen, Ragnhild Roysland, Heidi Strand, 
Akershus Univ Hosp, Lørenskog, Norway; Geir 
Christensen, Oslo Univ Hosp, Oslo, Norway; 
Arne Didrik Hoeiseth, Torbjoern Omland, 
Helge Røsjø, Akershus Univ Hosp, Lørenskog, 
Norway
Introduction: N-terminal pro-B-type natriure-
tic peptide (NT-proBNP) measurements help 
diagnose acute heart failure (HF) but with less 
accuracy in HF patients with preserved ejection 
fraction (HFpEF). Whether high-sensitivity 
cardiac troponin-T (hs-cTnT) measurements 
can improve diagnostic accuracy of HFpEF and 
provide prognostic information in patients with 
acute dyspnea is not known.
Methods: We measured hs-cTnT concentra-
tions on admission in 314 patients hospitalized 
with acute dyspnea and adjudicated diagnoses 
according to guidelines. HF patients with ejection 
fraction (EF) ≥50% were diagnosed with HFpEF.
Results: Among 143 patients (46%) with acute 
HF, 52 patients were diagnosed with HFpEF. 
HFpEF patients had lower NT-proBNP concentra-
tions than HF patients with reduced EF (HFrEF): 
median 2293 (Q1-3 687-4569) vs. 4308 (2064-
8738) ng/L, p=0.001. No difference in hs-cTnT 
concentrations were found between HFpEF and 
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HFrEF patients: 39 (19-104) vs. 35 (23-74) ng/L, 
p=0.795. Area under the receiver-operating cha-
racteristics curve (ROC-AUC) to separate HFpEF 
from non-HF-related dyspnea was 0.79 (95% CI 
0.73-0.86) for NT-proBNP, 0.80 (0.73-0.86) for 
hs-cTnT, and 0.83 (0.76-0.89) for hs-cTnT and 
NT-proBNP in combination. Adding hs-cTnT to a 
predictive model for HFpEF including NT-proBNP 
and clinical variables resulted in a net reclassifi-
cation improvement of 0.51 (95% CI 0.46-0.56, 
p<0.001). During median 27 months follow-up, 
114 (36%) patients died. hs-cTnT concentrations 
stratified patients with a poor and favorable 
prognosis (Figure), and higher hs-cTnT concen-
trations were associated with increased risk of 
all-cause mortality in multivariable Cox regres-
sion analysis that adjusted for clinical variables 
and NT-proBNP: HR (lnhs-cTnT) 1.30 (95% CI 
1.07-1.58, p=0.009).
Conclusions: hs-cTnT measurements improve 
diagnostic accuracy of HFpEF and provide inde-
pendent prognostic information in unselected 
patients with acute dyspnea.

Mo2248 Lower Myocardial Ener-
getic Efficiency is Associated with 
Increased Cardiovascular Risk 
in Asymptomatic Aortic Valve 
Stenosis
Edda B Bahlmann, Asklepios Clinic St. Georg, 
Hamburg, Germany; Sahrai Saeed, Haukeland 
Univ Hosp, Hamburg, Germany; John Cham-
bers, Guys and St. Thomas Hosp, London, Uni-
ted Kingdom; Eigir Einarsen, Univ of Bergen, 
Bergen, Norway; Dana Cramariuc, Haukeland 
Univ Hosp, Bergen, Norway; Anne Rossebø, 
Oslo Univ Hosp, Oslo, Norway; Karl Heinz 
Kuck, Asklepios Clinic St. Georg, Hamburg, 
Germany; Eva Gerdts, Univ of Bergen, Bergen, 
Germany
Introduction: Lower myocardial energetic effici-
ency (MEE) has been associated with impaired 
outcome in hypertensive patients, but has not 
been assessed in patient with aortic stenosis 
(AS). 
Methods: Data from 1695 patients with 
asymptomatic mild-moderate AS enrolled in the 
Simvastatin and Ezetimibe in Aortic Stenosis 
study followed for 4.3 years was used. MEE was 
calculated from Doppler stroke volume/([heart 
rate]0.6) and normalized for left ventricular 
(LV) mass (MEEi). Independent covariables of 
lower MEEi were identified in multivariable linear 
regression analysis. Outcome was assessed in 
Cox regression analysis and reported as hazard 
ratio (HR) and 95% confidence interval (CI). 
Results: In multivariable linear regression 
analysis, lower MEEi was associated with male 
sex, more severe AS, higher body mass index and 
lower LV ejection fraction and with prevalence 
of hypertension (all P<0.01). In Cox regression 
analysis adjusting for these covariables, lower 
MEEi was associated with higher HRs for heart 
failure hospitalization, cardiovascular death and 
all-cause mortality (all P<0.05) (Table). 
Conclusion: In AS patients free from diabetes 
and known cardiovascular disease, lower MEEi 
was associated with increased risk for heart 
failure hospitalization and death.
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Mo2306 Higher Arterial Stiffness 
is Associated with Lower First-
phase Ejection Fraction in Aortic 
Stenosis
Eigir Einarsen, Johannes J Hjertaas, Univ 
of Bergen, Bergen, Norway; Haotian Gu, Phil 
J Chowienczyk, King’s Coll London, London, 
United Kingdom; John B Chambers, Guy’s and 
St Thomas Hosp, London, United Kingdom; 
Knut Matre, Eva Gerdts, Univ of Bergen, Ber-
gen, Norway; Sahrai Saeed, Haukeland Univ 
Hosp, Bergen, Norway
Introduction: Reduced first-phase ejection 
fraction (EF1) has been proposed as a novel 
marker of early systolic impairment in aortic 
stenosis (AS). The covariates of EF1 has not been 
investigated.
Hypothesis: We assessed the hypothesis that 
increased arterial stiffness could influence EF1 
through increasing systolic blood pressure in the 
proximal aortic root in early systole.
Methods: Data from a cross-sectional study of 
120 patients with mild-severe AS and preserved 
LV ejection fraction (>50%) was analyzed. EF1 
was calculated as the volume change from end 
diastole to the time corresponding to peak aortic 
jet velocity. Arterial stiffness was assessed by 
central pulse pressure/stroke volume index ratio. 
Global longitudinal strain (GLS) was assessed by 
speckle tracking echocardiography.
Results: In univariable linear regression analyses 
lower EF1 was associated with higher age, peak 
aortic jet velocity, global EF, arterial stiffness, 
valvular impedance and lower GLS. There was 
no significant association between EF1 and heart 
rate, LV mass or sex.
In multivariable analysis, EF1 was associated with 
higher arterial stiffness and lower GLS, indepen-
dent of AS severity (Table). Replacing pulse pres-
sure /stroke volume index by valvular impedance 
in the model did not change the results.
Conclusions: In conclusion, in AS patients increa-
sed arterial stiffness was associated with lower 
EF1, independent of confounders. 

Mo4049 Cardiac Troponin I 
Measured With a Single Molecule 
Counting Assay for Ruling Out 
Coronary Artery Disease in Pati-
ents With Stable Chest Pain
Sjur H Tveit, Akershus Univ Hosp, Lorenskog, 
Norway; Peder L Myhre, Akershus Univ Hosp, 
Oslo, Norway; Tove Aminda Hanssen, Signe 
H Forsdahl, Amjid Iqbal, Univ Hosp of North 
Norway, Tromso, Norway; Torbjørn Omland, 
Henrik Schirmer, Akershus Univ Hosp, Loren-
skog, Norway
Background: The diagnostic use of cardiac 
troponins (cTn) in the setting of acute coro-
nary ischemia is well established. However, its 
performance as a diagnostic tool in the setting of 
suspected stable coronary artery disease (CAD) 
has not been thoroughly evaluated.
Methods: We included 736 patients referred for 
evaluation of suspected stable CAD at a Norwe-
gian university hospital. Patients were evaluated 
by Coronary Computed Tomography Angio-
graphy (CCTA) and cTnI. The assay used in the 
analyses was a single molecule counting cardiac 
troponin I assay with a limit of detection of 0.08 
ng/L. The explorative diagnostic cTnI cut-offs for 
obstructive CAD (≥50% luminal stenoses), was 
set at 0.5, 1.0, 1.5 and 2.0 ng/L. Cardiovascular 
risk was computed by the NORRISK2 calculator, 
and patients categorized as low, intermediate or 
high-risk.
Results: Median age of the patients in the study 
was 65 (range 28-87) years, 257 (35%) were 
women. cTnI was measurable in all patients: 
median 1.87 (IQR 1.15-3.56) ng/L. In logistic 
regression analysis, log2 of cTnI concentrations 
was a significant predictor of obstructive CAD 
(odds ratio (OR) 1.47, 95%Confidence interval 
(CI) [1.30.-1.66], p<0.001). This was still signifi-
cant when adjusting for known confounders (OR 
1.16, 95% CI [1.01-1.34]), p=0.03. The C-statistic 
was 0.65 (95% CI [0.61-0.69]). In the pre-
defined low, intermediate and high-risk patient 
groups, the C-statistic were 0.66 (95% CI [0.60-
0.72]), 0.60 (0.48-0.71) and 0.60 (0.53-0.66). 
At the diagnostic cut-offs of 0.5, 1.0, 1.5, and 2.0 
ng/L, the highest specificity and negative predic-
tive value (NPV) for obstructive CAD were seen 
in the low risk group, with NPV 95% (75-100) at 
0.5 ng/L and specificity 75% (67-81) at 2.0 ng/L.
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Conclusions: Cardiac troponin I measured with 
a novel high-sensitivity assay provide diagnostic 
information in patients evaluated for suspected 
stable CAD by CCTA. The performance appeared 
to be best in those at low cardiovascular risk.

Mo4053 Evolocumab and Car-
diovascular Outcomes in Patients 
with Recent Myocardial Infarc-
tion: Analysis From FOURIER
Baris Gencer, TIMI Study Group, Boston, MA; 
François Mach, Univ Hosp Geneva, Geneva, 
Switzerland; Sabina A Murphy, TIMI Study 
Group, Boston, MA; Gaetano M De Ferrari, 
IRCCS Policlinico San Matteo, Pavia, Italy; 
Kurt Huber, Wilhelminenspital, Vienna, 
Austria; Basil S Lewis, Lady Davis Carmel 
Med Ctr, Haifa, Israel; Jorge Ferreira, Hosp de 
Santa Cruz, Carnaxide, Portugal; Christopher 
E Kurtz, AMGEN, Thousand Oaks, CA; Huei 
Wang, AMGEN, Newbury Park, CA; Narimon 
Honarpour, AMGEN, Thousand Oaks, CA; 
Anthony C Keech, NHMRC Clinical Trials Ctr, 
Camperdown Sydney, Australia; Peter S Sever, 
Imperial college London, London, United 
Kingdom; Terje Rolf Pedersen, Oslo Univ Hosp, 
Oslo, Norway; Marc S Sabatine, Robert P 
Giugliano, TIMI Study Group, Boston, MA
Background: The 2018 Cholesterol Guideline 
identified pts with recent MI (within 12 months) 
as very-high risk and for whom it is reasonable 
to add a PCSK9 inhibitor antibody to maximal 
statin if LDL-C ≥70 mg/dL. We report the clinical 
efficacy of evolocumab in pts with recent MI in 
FOURIER.
Methods: FOURIER randomized 27,564 pts with 
stable ASCVD treated with statin to evolocu-
mab vs placebo followed for 2.2 years median. 
In this analysis pts with known date of prior MI 
(n=22,320) were stratified as recent MI (bet-
ween 1-12 months) vs remote MI (>12 months 
prior to randomization). We assessed the 
efficacy of evolocumab on the primary endpoint 

(PEP: CV death, MI, stroke, UA, or coronary 
revascularization) and the key secondary EP 
(SEP: CV death, MI or stroke) in these subgroups.
Results: The 5711 pts with a recent MI were more 
likely to be younger and treated with high-inten-
sity statin (77.3 % vs. 69.3 %) and less likely to 
have a history of stroke, PAD, CABG, hyperten-
sion, metabolic syndrome, renal dysfunction, 
diabetes compared with the 16,609 pts with a 
remote MI. In pts with a recent MI, evolocumab 
reduced the risk of the PEP & key SEP by 19% 
(HR 0.81, 95% CI 0.70-0.93) and 25% (HR 0.75, 
0.62-0.91), respectively. In contrast, in pts with a 
remote MI, the respective relative risk reductions 
were 8% (HR 0.92, 0.84-1.01) and 15% (HR 0.85, 
0.76-0.96) (P-int 0.13 & 0.24). Given the higher 
event rate in pts with a recent MI, the absolute 
risk reductions over 3 years with evolocumab 
for the PEP and key SEP tended to be greater: 
3.7% and 3.2%, respectively, vs. 1.1% and 1.3% 
(Figure).
Conclusion: Patients with a recent MI (between 
1-12 months) were at higher risk for CV events 
and tended to experience greater relative and 
absolute risk reductions with evolocumab than 
those with more remote MIs. These findings sup-
port guideline recommendations to lower LDL-C 
intensively after a recent MI.

Sa1160 Impact of Lowering LDL-C 
with Evolocumab on Everyday 
Cognition in Participants From the 
FOURIER Trial
Baris Gencer, TIMI Study Group, Boston, MA; 
François Mach, Univ Hosp Geneva, Geneva, 
Switzerland; Jianping Guo, Kyungah Im, TIMI 
Study Group, Boston, MA; Andrea Ruzza, 
AMGEN, Thousand Oaks, CA; Huei Wang, 
AMGEN, Newbury Park, CA; Christopher 
Kurtz, 1 Amgen Ctr Drive, Thousand Oaks, 
CA; Terje Rolf Pedersen, Oslo Univ Hosp, Oslo, 
Norway; Anthony C Keech, NHMRC Clinical 
Trials Ctr, Camperdown Sydney, Australia; 

Brian Ott, Rhode Island 
Hosp, Providence, RI; 
Marc S Sabatine, Robert 
P Giugliano, TIMI Study 
Group, Boston, MA
Background: The EBBING-
HAUS trial demonstrated 
that LDL-C lowering with 
the addition of evolocumab 
to background statin did 
not affect cognitive function 
in 1,204 patients from the 
FOURIER trial who under-
went formal serial cognitive 
testing. We now report 
outcomes in the entire 
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FOURIER cohort using a patient self-survey of 
everyday cognition.
Methods: FOURIER was a randomized, double-
blind, placebo-controlled trial involving stable 
patients with ASCVD and LDL-C levels ≥70 
mg/dL despite statin. At the final visit, patients 
completed a 23-item survey on memory and 
executive domain subscales (planning, organiza-
tion, divided attention) of the Everyday Cognition 
(ECog) scale. For each item, patients were asked 
to compare their level of everyday functioning 
at the end of the trial with their level at the 
beginning of the trial, score ranges from 1 (no 
change or improvement), 2 (occasionally worse), 
3 (consistently little worse) and 4 (consistently 
much worse). A total summary score was deri-
ved based on both memory and executive scores. 
In addition to the comparison of the 2 rando-
mized treatment arms, we also compared ECog 
scores in patients stratified by achieved LDL-C 
at 4 weeks, adjusted for differences in baseline 
characteristics.
Results: 22,655 patients (11,363 evolocumab, 
11,292 placebo) were followed for a median dura-
tion of 2.2 years and had ECog data. The frequ-
encies of patients reporting any cognitive decline 
(ECog >1) at the end of the study were similar for 
evolocumab vs. placebo for the total score 35.6% 
vs. 35.8% (P=0.78) and the individual domains 
(Figure). Patients who achieved very low LDL-C 
levels <20 mg/dL reported similar decline of any 
cognitive function compared to those with LDL-C 
≥ 100 mg/dL: total score 35.8% vs. 36.6%, 
P=0.56.
Conclusion: In this randomized trial involving 
patients with stable ASCVD, the addition of 
evolocumab to statin therapy had no impact on 
reported everyday cognition function, including in 
those who achieved with very low LDL-C levels.

Sa2208 High-sensitivity Troponin 
T Predicts Mortality Indepen-
dently Of Ventricular Dysfunction 
And Pulmonary Hypertension In 
Stable Chronic Obstructive Pulmo-
nary Disease
Brede Kvisvik, Akershus Univ Hosp, Løren-
skog, Norway; Ingunn Skjørten, LHL Glittre 
Clinic, Jessheim, Norway; Janne M Hilde, 
Akershus Univ Hosp, Lørenskog, Norway; 
Heidi Strand, Akershus Univ Hosp, Lorenskog, 
Norway; Torbjørn Omland, Kjetil Steine, 
Akershus Univ Hosp, Lørenskog, Norway
Introduction: Patients with stable chronic 
obstructive pulmonary disease (COPD) are at 
increased risk of pulmonary hypertension and 
systolic dysfunction. Levels of high-sensitivity 
cardiac troponin T (hs-cTnT) are increased in 
both stable and acute COPD, but whether the 
association with outcome is independent of the 
severity of pulmonary hypertension and ventricu-
lar dysfunction remains to be established.
Hypothesis: High hs-cTnT concentrations are 
associated with prognosis independently of car-
diac dysfunction and pulmonary hypertension in 
stable COPD patients without overt LV disease.
Methods: The cohort consisted of 112 patients 
with GOLD stage I-IV. Mean pulmonary artery 
pressure was measured at rest by right heart 
catheterization, and echocardiographic examina-
tions were performed within two hours after the 
procedure. Hs-cTnT was measured in 98 patients 
and associations with all-cause mortality 
assessed by Cox regression and Kaplan-Meier 
analysis.
Results: Hs-cTnT was detectable in 87% of the 
measured samples, and the median value was 
7 ng/L (interquartile range: 4-10). We found 
a linear association with increasing age, and 
elevated levels of hs-cTnT correlated with right 
ventricular (RV) TAPSE, RV myocardial perfor-
mance index and left ventricular strain. Troponin 

levels were significantly 
increased in patients with 
pulmonary hypertension 
(p=0.017) and increasing 
GOLD stage (p=0.002). 
During a mean follow-
up of 7.8±3.0 years, 49 
deaths occurred. A higher 
proportion of deaths 
occurred in the highest 
troponin quartile (log-rank 
0.032). We found a signi-
ficant association between 
hs-cTnT and all-cause 
mortality (p=0.001), 
which remained significant 
when adjusting for pul-
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monary hypertension and indices of LV and RV 
dysfunction (p=0.022). When the analyses were 
performed according to sex, the associations 
remained significant in men, but not in women.
Conclusions: Elevated hs-cTnT levels are associ-
ated with the severity of pulmonary hypertension 
and cardiac dysfunction in patients with stable 
COPD. Elevated levels remain associated with all-
cause mortality after adjustment for pulmonary 
hypertension and indices of systolic dysfunction.

Sa4008 Cardiac Troponin T and 
N-terminal Pro-B-type Natriuretic 
Peptide for Detection of Myocar-
dial Ischemia Among Patients with 
Suspected Stable Angina
Peder L Myhre, Akershus Univ Hosptial, Oslo, 
Norway; Helge Rosjo, Akershus Univ Hosp, 
Lorenskog, Norway; Sebastian Imre Sarvari, 
Oslo Univ Hosp Rikshospi, Oslo, Norway; 
Heikki Juhani Ukkonen, Turku Univ Central 
Hosp, Turku, Finland; Frank EMA Radema-
kers, Univ Hosp Leuven, Leuven, Belgium; Jan 
E. Engvall, Linkoping Univ Hosp, Linkoping, 
Sweden; Tor-Arne Hagve, Akershus Univ 
Hosptial, Oslo, Norway; Eike C Nagel, Goethe 
Univ Frankfurt, Frankfurt; Rosa Sicari, Inst of 
Clinical Physiology, Pisa, Italy; Jose Zamo-
rano, Hosp Ramon y Cajal, Madrid; Mark J 
Monaghan, Kings Coll Hosp, London, United 
Kingdom; Jan d’Hooge, Univ of Leuven, Leu-
ven, Belgium; Thor Edvardsen, Oslo Univ Hosp 
Rikshospi, Oslo, Norway; Torbjoern Omland, 
Akershus Univ Hosp, Lorenskog, Norway
Introduction: Cardiac troponin T (cTnT) and 
N-terminal pro-B-type natriuretic peptide 
(NT-proBNP) have both been associated with 
myocardial ischemia, but it remains unclear 
whether this is directly caused by ischemia or if 

the elevation is indirect and related myocardial 
dysfunction.
Objective: To evaluate the associations bet-
ween cTnT and NT-proBNP and the presence of 
reversible and irreversible myocardial perfusion 
defects, regional wall motion abnormalities, and 
myocardial scar.
Methods: We included 432 patients from the 
European multicenter DOPPLER-CIP study with 
suspected stable coronary artery disease (SCAD) 
which was examined with SPECT at rest and 
during stress to assess reversible and irreversible 
ischemia. Patients also underwent stress elec-
trocardiography, stress echocardiography and 
gadolinium enhanced MRI.
Results: Reversible perfusion defects were pre-
sent in 32%, and cTnT and NT-proBNP (median 
[IQR]) were higher in these patients: 9.5 (6.3-
12.6) vs 7.0 (4.1-10.5) ng/L and 164 (80-336) vs 
80 (43-166) ng/L (p<0.001). The two biomar-
kers correlated moderately (rho=0.50, p<0.001), 
and both were associated with reversible and 
irreversible ischemia assessed by hypoperfusion, 
hypokinesis and myocardial scar after adjusting 
for clinical covariates (Panel A) and after further 
adjustment for LV mass and LV ejection fraction. 
There was a trend for a stronger correlation with 
hypokinesis compared to hypoperfusion for 
both biomarkers. The C-statistics ranged from 
63%-73% and were comparable between cTnT 
and NT-proBNP (P>0.50 in all models, Panel B), 
which was superior to stress electrocardiography 
and –echocardiography ranging from 43%-56% 
and 52%-58%, respectively.
Conclusions: Despite a significant association 
with ischemia, the diagnostic value of cTnT and 
NT-proBNP in SCAD seems modest. Our data 
suggest that the functional effects of myocardial 
ischemia may be a stronger stimulus for release 
of these biomarkers than ischemia per se. 
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Su3003 Change in Body Mass 
Index and Long-term Risk of 
Stroke in Healthy Men
Erik Prestgaard, Julian Mariampillai, Kris-
tian Engeseth, Per Torger Skretteberg, Jan 
Eriksson, Johan Bodegard, Oslo Univ Hosp 
Ullevål, Oslo, Norway; Knut Liestøl, Univ of 
Oslo, Oslo, Norway; Sverre E Kjeldsen, Irene 
Grundvold, Eivind Berge, Oslo Univ Hosp 
Ullevål, Oslo, Norway
Background and Purpose: The impact of weight 
change on stroke risk is not well known. We 
aimed to examine the associations between 
early- and mid-life weight change and stroke risk 
during long-term follow-up of healthy men.
Methods: Healthy men aged 40-59 years under-
went a cardiovascular examination at baseline. 
Participants were asked about their weight 
change since the age of 25 (early-life weight 
change). They were also examined again 7 years 
after baseline, and weight change was recorded 
(mid-life weight change). For both weight change 
periods, we divided the men into the following 
categories: “weight loss”, “weight gain 0-4.9kg”, 
“weight gain 5-9.9kg”, and “weight gain >10kg”. 
Outcome data was collected up to 35 years, from 
study visits, hospital records, and the National 
Cause of Death Registry. Risk of stroke was 
estimated in Cox regression models adjusted 
for cardiovascular risk factors and expressed 
as hazard ratios (HRs) with 95% confidence 
intervals (CIs).
Results: 2014 participants were eligible for 
analyses of early-life weight change, while 1403 
where still healthy after seven years, hence 
eligible for analyses on mid-life weight change. 
Mean follow-up time was 30.2 and 24.6 years, 
respectively. During early-life, compared to those 

who maintained weight (increase 0-4.9kg), 
hazard ratio for stroke was 1.46 (CI 1.09-1.94) for 
those who increased 5-9.9kg, 1.39 (CI 1.03-1.87) 
for those who increased >10kg, and 1.46 (CI 
0.99-2.11) for those with weight loss (Figure). 
There were no associations between mid-life 
weight change and stroke risk.
Conclusions: Weight increase and decrease 
during early-life, but not mid-life, seems to be 
associated with increased long-term stroke risk 
in men. These findings may have implications for 
timing of preventive efforts.

Su3088 Impact of Cied Infection:  
A Clinical and Economic Analysis 
of the Wrap-It Study
Bruce L. Wilkoff, Cleveland Clinic, Chagrin 
Falls, OH; Giuseppe Boriani, Univ of Modena 
and Reggio Emilia, Modena, Emilia-Romagna, 
Italy; Suneet Mittal, Valley Health System, 
Ridgewood, NJ; Jeanne E. Poole, Univ of 
Washington, Seattle, WA; Charles Ken-
nergren, Sahlgrenska Univ Hosp, Göteborg, 
Sweden; G. Ralph Corey, Duke Clinical Res 
Insitute, Durham, NC; John C. Love, Maine 
Medical Ctr, Portland, ME; Ralph Augostini, 
Ohio State Univ, Columbus, OH; Svein 
Faerestrand, Univ of Bergen and Haukeland 
Univ Hosp, Bergen, Norway; Sherman Scott 
Wiggins, ARK-LA-TEX Cardiology, Shre-
veport, LA; Jeff S. Healey, McMaster Univ, 
Hamilton, ON, Canada; Reece Holbrook, Jeff 
D. Lande, Sarah A. Willey, Medtronic, Mounds 
View, MN; Khaldoun G. Tarakji, Cleveland 
Clinic, Cleveland, OH
Introduction: Current understanding of the 
clinical and economic impact of CIED infection 
is based on retrospective analyses from medical 

records or administrative 
claims data. The WRAP-IT 
study offers a prospectively 
designed opportunity to 
evaluate the impact of CIED 
infection on mortality, quality 
of life (QOL), and health care 
utilization (HCU) in the US 
healthcare system. 
Methods: This was a pre-spec-
ified, as-treated analysis which 
evaluated clinical outcomes 
related to CIED infections: 
mortality, QOL, interruption 
in CIED therapy (n=70) and 
HCU (infection in US pts 
resolved prior to study exit, 
n=38). QOL was evaluated 
with EuroQOL-5D (EQ-5D) 
utilities at implant, infection 
diagnosis, and 1, 3, 6-months 
after diagnosis. Primary 
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diagnosis codes, procedure codes and diagnosis 
related group assignments were imputed from 
study data. Payer costs were assigned using 
Medicare national payments, while hospital and 
patient costs were derived from similar hospital 
admissions in a separate administrative dataset. 
All currency reflects 2017 US dollars. 
Results: Major CIED infection was associated 
with increased all-cause mortality (12-month 
risk-adjusted HR 3.13, p<0.001). EQ-5D utilities 
were significantly reduced at time of infection 
diagnosis versus baseline (adjusted mean 
difference 0.09, p=0.004) and did not normal-
ize until 6 months post-diagnosis. Infections 
with extraction and reimplantation in the same 
hospitalization (26/70) had interruption of 
CIED therapy for a median of 6.5 (range 0-22) 
days, for all other infections there was interrup-
tion for a median of 27.5 (range 0-749) days. 
Infections resulted in a mean of 3.9±5.9 clinic 
visits and 1.6±0.8 hospital admissions with a 
mean of 12.5±9.2 hospitalized days. Mean costs 
of infection treatment were $56,025±$46,688 
for the hospital, $28,229±$15,066 for Medicare 
(mean hospital margin for Medicare patients 
-$30,051±$40,370). Mean out of pocket cost 
of a single infection-related hospitalization was 
$879±$263 for the patient. Conclusions: This 
large, prospective analysis corroborates and 
extends understanding of the impact of CIED 
infections as seen in real world datasets. CIED 
infections result in severe impact to mortality, 
QOL, hospitalization and cost in the US health-
care system.

Su4243 Patients’ Perceptions of 
Generic Drugs After Percutaneous 
Coronary Intervention: A Multi-
centre Cohort Study
Trond Røed Pettersen, Jan Schjott, Haukeland 
Univ Hosp, Bergen, Norway; Heather Allore, 
Yale Sch of Med, New Haven, CT; Bjørn Bendz, 
Oslo Univ Hosp, Rikshospitalet, Oslo, Norway; 
Bengt Fridlund, Linnaeus Univ, Växjö, Swe-
den; Alf Inge Larsen, Jan Erik Nordrehaug, 
Stavanger Univ Hosp, Stavanger, Norway; 
Svein Rotevatn, Tore Wentzel-Larsen, Tone M 
Norekvål, Haukeland Univ Hosp, Bergen, Nor-
way; On behalf of the CONCARD Investigators
Introduction: Generic drugs are lower-cost bio-
equivalents to brand-name drugs, and important 
for reducing healthcare expenditure. However, 
some patients view generic drugs negatively, 
believing them to be of inferior quality. Misper-
ceptions about generic drugs can potentially 
reduce adherence and thereby efficacy of the 
treatment.
Objective: To assess Norwegian patients’ 
perceptions of generic drugs after percutaneous 
coronary intervention (PCI), and the association 

between perceptions and sociodemographic 
factors.
Methods: This study is part of CONCARDPCI, an 
ongoing multicentre cohort study of patients 
after PCI. Postal questionnaires comprising 
sociodemographic data and four questions 
regarding efficacy, safety, side effects and active 
ingredients in generic drugs were distributed 
two months after discharge to patients included 
between June 2017 and December 2018 
(N=1695). Details about hospitalization, invasive 
procedures and patient characteristics were col-
lected from the Norwegian Registry on Invasive 
Cardiology and the patients’ medical records. 
Logistic regression analysis investigated how 
perceptions of generic drugs were associated 
with age, sex, income, and education level.
Results: In total, 1301 patients (74%) responded 
to the questionnaire. Most were men (74%), 
married or living with a partner (77%), mean 
(SD) age 66 (11), range 30-96 years. Most 
admissions for PCI resulted from non-ST 
elevation myocardial infarction (31%). Six-
ty-two percent perceived generic drugs to be 
as effective, as safe (60%), produce the same 
side effects (56%), and contain the same active 
ingredients as brand-name drugs (58%). There 
were no indications of substantial associations of 
perceptions of generic drugs with age (p≥0.222) 
or sex (p≥0.106). However, those with a higher 
education level (college/university ≥4 years) 
(p≤0.003) and total household gross income 
>60.000 USD (p≤0.049) had more positive 
perceptions of generic drugs.
Conclusions: There remains a sizeable proportion 
of patients with negative perceptions of generic 
drugs after PCI. Educating patients through drug 
information efforts is a path for future research 
as it may reduce patients’ misperceptions about 
generic drugs, and thereby improve adherence to 
treatment.

Su4293 Time of Day Does Not 
Influence Mortality In Patients 
Undergoing Surgical Repair Of 
Acute Type A Aortic Dissection
George Arnaoutakis, The Univ of Florida, 
Gainesville, FL; Christoph A Nienaber, The 
Royal Brompton & Harefield NHS Trust, 
London, United Kingdom; Anthony L Estrera, 
McGovern Medical Sch UT Health, Houston, 
TX; Derek Ralph Brinster, Northwell Health 
System, New York, NY; Marek P Ehrlich, 
Dept. Cardiothoracic Surgery, Vienna; Mark 
D Peterson, Univ of Toronto, Toronto, ON, 
Canada; Eduardo Bossone, Cava de’ Tirreni 
and Amalfi Coast Hosp, Lauro, Italy; Truls 
Myrmel, Cava de’ Tirreni and Amalfi Coast 
Hosp, Lauro, Italy, Norway; Davide Pacini, 
Cava de’ Tirreni and Amalfi Coast Hosp, 
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Lauro, Italy, Norway, Bologna, Italy; Daniel 
G Montgomery, Univ of Michigan, Ann Arbor, 
MI; Kim A Eagle, Univ Michigan, Ann Arbor, 
MI; Raffi Bekeredijan, Robert-Bosch Kranken-
haus, Stuttgart, Germany; Sherene Shalhub, 
Univ of Washington, Seattle, WA; Carlo De 
Vincentiis, IRCCS Policlinico San Donato, 
San Donato, Italy; G Chad Hughes, Duke Univ 
Medical Ctr, Durham, NC; Edward P Chen, 
Hans-Henning Eckstein, EMORY UNIVER-
SITY, Atlanta, GA; Ibrahim Sultan, Univ of 
Pittsburgh, Pittsburgh, PA
Introduction: Patients with acute conditions such 
as myocardial infarction and cardiac arrest have 
been found to have worse outcomes when occur-
ring at off hours. Acute type A aortic dissection 
(TAAAD) represents a surgical emergency 
requiring prompt intervention regardless of time 
of day. Whether such a “nighttime effect” exists 
regarding surgical outcomes for TAAAD has not 
been previously studied using the International 
Registry for Acute Aortic Dissection (IRAD).
Methods: 4197 surgically treated patients with 
TAAAD enrolled in IRAD between 1996-2019 
were evaluated to compare outcomes between 
patients undergoing operative repair during 
daytime (n=1824, 43.5%) versus nighttime 
(n=2373, 56.5%). Daytime (D) was defined 
as 8am-5pm, and nighttime (N) 5pm-8am. 
Sub-analysis was also performed to examine 
the effect of weekend presentation. Results: D 
patients were more likely to have undergone 
prior cardiac surgery (13.2% vs 9.5%, p<0.001) 
and have a prior aortic dissection (4.8% vs 3.4%, 
p=0.04). N patients were more likely to have 
been transferred from a referring hospital (70.8% 
vs 75.0%, p=0.003). Additional demographics, 
clinical presentation, and aortic dimensions 
were similar between groups. D patients were 
more likely to undergo aortic valve sparing root 
procedure (23.3% vs 19.2%, p=0.035); however, 
total arch replacement was performed with equal 
frequency (19.4% vs 18.8%, p=0.751). In-hospital 
mortality (D: 17.3% vs. N. 16.2%, p=0.325) and 
Kaplan-Meier estimates of 5-year post-discharge 
mortality (D: 86.5% vs N: 87.4%, p=0.965) were 
similar between groups. Besides higher rates of 
postoperative tamponade in N patients (7.7% 
vs 5.8%, p=0.019), outcomes were similar. Sub-
group analysis examining the effect of weekend 
presentation revealed no significant differences. 
Conclusions: In IRAD, a majority of TAAAD 
patients underwent surgical repair during night-
time. There were higher rates of postoperative 
tamponade in nighttime patients; however, out-
comes otherwise were equivalent. The expertise 
of cardiac-dedicated operative teams regard-
less of time of day as well as cardiac surgeon 
training paradigms may explain similar mortality 
outcomes, in contrast to previously published 
findings from other acute medical conditions.

Su4335 Effectiveness and Safety of 
Standard and Reduced Dose Non-
Vitamin K Oral Anticoagulants 
versus Warfarin in Non-Valvular 
Atrial Fibrillation - An Internatio-
nal Comparative Cohort Study in 
the Scandinavian Countries
Søren P Johnsen, Aalborg Univ, Aalborg, 
Denmark; Morten Madsen, Aarhus Univ Hosp, 
Aarhus N; Marie Linder, Karolinska Instt, 
Stockholm, Sweden; Gerhard Sulo, Norwegian 
Inst of Public Health, Bergen, Norway; Waleed 
Ghanima, Østfold Hosp Trust, Fredrikstad, 
Norway; Gunnar H Gislason, Gentofte Univ 
Hosp, Hellerup, Denmark; Sigrun Halvorsen, 
Oslo Univ Hosp, Oslo, Norway; Stefan Hans 
Hohnloser, Goethe Univ Theodor Stern Kai, 
Frankfurt, Germany; Aaron Jenkins, Pfizer 
Ltd, Tadworth, United Kingdom; Faris 
Al-Khalili, Sophiahemmets Hosp, Stockholm, 
Sweden; Grethe S Tell, Univ of Bergen, Bergen, 
Norway; Vera Ehrenstein, Aarhus Univ Hosp, 
Aarhus N, Denmark
Background: Effectiveness and safety of 
non-vitamin K oral anticoagulants (NOACs) in 
non-valvular atrial fibrillation (NVAF) may differ 
by dose. Nordic countries provide high quality 
of warfarin treatment, making them a suitable 
setting for assessing effectiveness and safety of 
NOACs against warfarin.
Purpose: The BEYOND Pooled study compared 
risks of ischemic or hemorrhagic stroke/systemic 
embolism (S/SE), and risk of bleeding according 
to standard and reduced dose in NVAF patients 
treated with apixaban, dabigatran or rivaroxaban, 
each compared with warfarin treatment.
Methods: A retrospective cohort study of treat-
ment-naïve adult NVAF patients from Denmark, 
Norway and Sweden dispensed a NOAC or 
warfarin. Patients were identified from 01 Jan 
2013 to 31 Dec 2016 and followed through 31 Dec 
2016. Initial dose was defined as the strength of 
one tablet for rivaroxaban (used once daily) and 
as twice the strength of one tablet for apixaban 
or dabigatran (used twice daily). After pro-
pensity score (PS) matching per dose for each 
NOAC-warfarin comparison, individual-level data 
were pooled across the countries. Cox propor-
tional-hazards regression was used to estimate 
adjusted hazard ratios of the endpoints.
Results: PS matched NOAC cohort sizes were: 
apixaban (standard:42,672, reduced:18,794) 
dabigatran (standard:18,701, reduced:10,669) 
and rivaroxaban (standard:23,703, 
reduced:9088). aHRs for the endpoints are 
presented in the table.
Conclusions: Stroke/SE risk of NOACs relative 
to warfarin varied little by dose. Apixaban was 
associated with lower rates of bleeding vs. war-
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farin across both doses. Compared with warfarin, 
dabigatran had lower or similar bleeding rates, 
and rivaroxaban had similar or higher bleeding 
rates vs. warfarin. NOAC-NOAC comparisons 
cannot be inferred given the potential differences 
in patient populations.

Su4339 Effectiveness and Safety 
of Non-Vitamin K Oral Anticoagu-
lants versus Warfarin According to 
Patient Risk Profile in Non-Valvu-
lar Atrial Fibrillation - An Interna-
tional Comparative Cohort Study 
in the Scandinavian Countries
Søren Paaske Johnsen, Aalborg Univ, Aalborg, 
Denmark; Morten Madsen, Aarhus Univ Hosp, 
Aarhus N; Marie Linder, Karolinska Instt, 
Stockholm, Sweden; Gerhard Sulo, Norwegian 
Inst of Public Health, Bergen, Norway; Waleed 
Ghanima, Østfold Hosp Trust, Fredrikstad, 
Norway; Gunnar H Gislason, Gentofte Univ 
Hosp, Hellerup, Denmark; Sigrun Halvorsen, 
Oslo Univ Hosp, Oslo, Norway; Stefan Hans 
Hohnloser, Goethe Univ Theodor Stern Kai, 
Frankfurt, Germany; Aaron Jenkins, Pfizer 
Ltd, Tadworth, United Kingdom; Faris 
Al-Khalili, Sophiahemmets Hosp, Stockholm, 
Sweden; Grethe S Tell, Univ of Bergen, Bergen, 
Norway; Vera Ehrenstein, Aarhus Univ Hosp, 
Aarhus N, Denmark
Introduction: Effectiveness and safety of 
non-vitamin K oral anticoagulants (NOACs) in 
non-valvular atrial fibrillation (NVAF) may differ 
according to the patients’ risk profile. Nordic 
countries provide high quality warfarin treatment, 
making them a suitable setting for assessing 
clinical outcomes of NOACs against warfarin.
Purpose: The BEYOND Pooled study assessed 
risks of ischemic or hemorrhagic stroke/systemic 
embolism (S/SE) and of bleeding according to 
patient characteristics in NVAF patients treated 
with apixaban, dabigatran or rivaroxaban, each 
compared with warfarin.
Methods: A retrospective cohort study of treat-
ment-naïve adult NVAF patients from Denmark, 
Norway and Sweden dispensed a NOAC or war-
farin. Patients were identified from 01 Jan 2013 to 

31 Dec 2016 and followed through 31 
Dec 2016. After propensity score (PS) 
matching for each NOAC-warfarin 
comparison, individual-level data were 
pooled across the countries. Cox pro-
portional-hazards regression was used 
to estimate adjusted hazard ratios 
(aHRs) of the endpoints. Interactions 
were examined by age, sex, clinical risk 
scores and comorbidities.
Results: PS-matched NOAC cohort 
sizes were: apixaban (55,581), 
dabigatran (28,428) and rivaroxaban 

(30,599). Among patients initiating apixaban vs. 
warfarin, the aHRs (95% CI) were 0.96 (0.87-
1.06) for S/SE and 0.73 (0.67-0.78) for bleeding. 
There was no meaningful variation in most 
subgroups for either bleeding or S/SE. Among 
patients initiating dabigatran vs. warfarin, the 
aHRs were 0.89 (0.80-1.00) for S/SE and 0.89 
(0.82-0.97) for bleeding, whereas the corre-
sponding aHRs among patients initiating rivarox-
aban vs. warfarin were 1.03 (0.92-1.14) and 1.15 
(1.07-1.25). The aHRs for rivaroxaban did not vary 
meaningfully in any subgroups. For dabigatran, 
aHRs for S/SE did not show meaningful variation 
across the subgroups but no benefit for bleeding 
was observed in patients ≥75 years old or with 
CHA2DS2-VASc ≥4. 
Conclusions: The effectiveness and safety of 
NOACs relative to warfarin was consistent 
across age, sex, risk scores, and comorbidity. For 
dabigatran, the bleeding risks may differ by age 
and stroke risk.

MDP180 Diagnostic Performance 
of a Novel High-sensitivity Cardiac 
Troponin I Assay: The Westcor 
Study
Hilde Lunde Lunde Tjora, Ole-Thomas Steiro, 
Jørund Langørgen, Haukeland Univ Hosp, 
Bergen, Norway; Ottar Kjell Nygard, Rune 
Oskar Bjørneklett, Haukeland Univ Hosp/
Univ of Bergen, Bergen, Norway; Renstrom 
Renate, Haukeland Univ Hosp, Bergen, Nor-
way; Øyvind Skadberg, Stavanger Univ Hosp, 
Stavanger, Norway; Vernon V S V.s Bonarjee, 
Stavanger Univ Hosp, Stavanger, Norway; 
Clare Hunt, Paul Collinson, St George’s Univ 
Hosp NHS Fndn Trust, London, United King-
dom; Torbjørn Omland, Akershus Uiversity 
Hosp /Univ of Oslo, Oslo, Norway; Kjell 
Vikenes, Kristin Moberg Aakre, Haukeland 
Univ Hosp/Univ of Bergen, Bergen, Norway
Introduction: Several diagnostic algorithms that 
include high sensitivity troponin (hs-cTn) have 
been developed to rule-in and rule-out NSTEMI.
Hypothesis: A novel 0h/1h algorithm using 
the hs-cTnI assay from Singulex Clarity Sys-
tem (hs-cTnI(sgx)) performs better than the 

 
CI: Confidence interval; aHR: adjusted hazard ratio



hjerteforum   N° 1/ 2020 / vol 33 154

European Society of Cardiology (ESC) hs-cTnT 
algorithm for ruling in/out NSTEMI in patients 
with acute chest pain.
Methods: 467 patients admitted to Haukeland 
University Hospital with suspected ACS were 
consecutively included from September 2015 to 
February 2017. Serum samples were collected 
at 0, 1, 3 and 8-12 hours. The final diagnosis was 
adjudicated by two independent cardiologists 
based on all available clinical, laboratory (includ-
ing hs-cTnT) and imaging data. Hs-cTnT was 
measured in all samples, hs-cTnI(sgx) at baseline 
and at 1 hour. A hs-cTnI(sgx) 0 h/1h hour rule- 
out and rule- in algorithm were developed based 
on the following criteria: The rule out algorithm 
should have a sensitivity ≥ 99.5% and the highest 
possible specificity, the rule in algorithm should 
have a positive predictive value of ≥ 75% and the 
highest possible sensitivity. Diagnostic perfor-
mance was calculated and compared to the ESC 
hs-cTnT 0h/1h hour algorithm.
Results: The prevalence of NSTEMI was 13%, 
hs-cTnI(sgx) was measurable in 99.9% and 
hs-cTnT in 70% of the cohort. The diagnostic 
performance defined as sensitivity, specificity, 
negative and positive predictive value (NPV and 
PPV), negative and positive likelihood ratio (NLR 
and PLR), and area under the curve (AUC) are 
shown in table 1. The hs-cTnI(sgx) algorithm 
yielded significantly better AUC compared to 
the hs-cTnT ESC algorithm (DeLong test). The 
Hs-cTnI(sgx) algorithm allocated 92% of the 
patients to either rule-in or rule-out, compared to 
78% for the hs-cTnT ESC algorithm.
Conclusion: This novel hs-cTnI(sgx) algorithm 
shows better diagnostic performance compared 
to the cTnT ESC algorithm for ruling in and out 
NSTEMI in patients with suspected ACS.

MDP230 Empagliflozin in Resis-
tant Hypertension: Findings from 
the Empa-reg Outcome Trial
Joao Pedro Ferreira, Univ de Lorraine, Van-
doeuvre-les-Nancy, France; David Fitchett, 
St Michael’s Hosp, Toronto, ON, Canada; 
Anne Pernille Ofstad, Boehringer Ingelheim, 
Asker, Norway; Bettina J Kraus, Univ Hosp 
Wuerzburg, Wuerzburg, Germany; Christoph 
Wanner, Univ Hosp, Würzburg, Germany; Isa-
bella Zwiener, Boehringer Ingelheim Pharma 
GmbH, Ingelheim am Rhein, Germany; Sabine 
Lauer, Boehringer Ingelheim Pharma GmbH 
& Co.KG, Ingelheim am Rhein, Germany; 
Jyothis Thomas George, Boehringer Ingelheim 
Pharma GmbH, Ingelheim, Germany; Patrick 
Rossignol, Univ de Lorraine, Nancy, France; 
Faiez Zannad, Univ de Lorraine, Vandoeuvre 
Les Nancy, France
Background: Patients with resistant hypertension 
(rHT) have increased risk of adverse outcomes 
and death. Type 2 diabetes (T2D) and rHT often 
coexist. Empagliflozin (EMPA) reduced systolic 
blood pressure (SBP) and improved CV out-
comes and death in patients with T2D and CVD 
in the EMPA-REG OUTCOME trial. We aimed 
to explore the effects of EMPA in patients with 
and without rHT in a post-hoc analysis. Methods: 
In total, 7020 patients were treated with EMPA 
10mg, 25mg, or placebo (PBO) with median fol-
low-up of 3.1 years. We defined rHT at baseline 
(BL) as the use of ≥3 classes of anti-hypertensive 
drugs (AHD) including a diuretic and uncon-
trolled BP (SBP≥140 and/or DBP≥90mmHg), 
or use of ≥4 classes of AHD and controlled BP 
(SBP<140 and DBP<90mmHg). We explored 
the effect of EMPA within subgroups of rHT 
on CV death, hospitalisation for HF (HHF), 
3p-MACE, all-cause death, and incident/wors-
ening nephropathy by Cox regression and SBP 
over time by a mixed model repeated measures 
analysis. Results: Overall, 1579 (22.5%) patients 
had rHT; these were older (64.8 vs. 62.7 years), 

had more concomitant 
diseases, including 
coronary artery disease 
(78.7 vs. 74.7%) and HF 
(17.3 vs. 8.0%), and lower 
eGFR (68.1 vs. 75.8 ml/
min/1.73 m2). BL SBP 
was 142±18 in rHT vs. 
133±16 in no-rHT. Mean 
difference in change in 
SBP from BL to week 12 
with EMPA vs PBO was 
-4.50 (95% CI: -6.00, 
-3.00) mmHg in rHT 
vs. -3.72 (-4.52, -2.92) 
mmHg in no-rHT and 
remained lower during 
treatment. Patients  
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with rHT had 1.5 to 2-fold risk of HHF, incident/
worsening nephropathy and CV death com-
pared to non-rHT. EMPA consistently improved 
all outcomes in patients with and without rHT 
(Figure). The incidence of any AEs and serious 
AEs was higher in those with rHT, but balanced 
across treatments. Conclusions: EMPA induced a 
clinically relevant reduction in SBP and consis-
tently improved all outcomes in patients with and 
without rHT. These results support the use of 
EMPA for lowering BP in patients with T2D and 
as a potential add-on treatment for rHT.

MDP372 Application of the 
H2FPEF-score to the Community: 
The Aric Study
Senthil Selvaraj, Univ of Pennsylvania, Phi-
ladelphia, PA; Peder Myhre, Akershus Univ 
Hosp and Univ of Oslo, Oslo, Norway; Muthiah 
Vaduganathan, Brigham and Women’s Hosp, 
Cambridge, MA; Brian Claggett, Amil M Shah, 
Scott D Solomon, Brigham and Women’s Hosp, 
Boston, MA
Background: The H2FPEF-score has been pro-
posed to estimate the likelihood of HFpEF among 
patients with unexplained dyspnea, but its 
prognostic relevance in older community-based 
persons is not known. 
Objectives: To describe the risk of incident 
hospitalized HF among elderly persons with 
unexplained dyspnea by H2FPEF-score. 
Methods: We studied participants in Atheroscle-
rosis Risk in Communities (ARIC) longitudinal 
cohort study who attended the 5th study visit 
(2011-2013; age 67-90 years), underwent echo-
cardiography, and completed a dyspnea ques-
tionnaire (MMRC). Participants with LVEF <50%, 
valvular disease, asthma, COPD, or hemoglobin 
<10 mg/dl were excluded. H2FPEF-score was 
calculated based on obesity, atrial fibrillation, age 
>60 years, treatment with ≥2 antihypertensives, 
E/e’ ratio >9, and PASP >35 mm Hg. Participants 
self-reporting dyspnea were categorized by 
tertile of H2FPEF-score (1-2, 3-4, ≥5). 
Results: Mean age was 75.4±5.1 years, 58.4% 
were women, and 22.0% were black. 13% 
self-reported dyspnea without known HF and 
10% had prevalent HFpEF. Among 663 partici-
pants reporting dyspnea, higher H2FPEF-score 
was associated with black race, more diabetes 
mellitus, higher CRP, NT-proBNP, and hs-TnT 
levels, and echocardiographic features of adverse 
remodeling and worse LV longitudinal strain 
(p<0.05 for all comparisons). After a mean 5±1 
year follow-up, incidence of HF hospitalization 
and of HF hospitalization or death were higher in 
the top two tertiles of H2FPEF-score compared to 
the lowest tertile (Table). Incidence rates in the 
top two tertiles were intermediate between rates 
in participants not reporting dyspnea and those 
with prevalent HFpEF. 
Conclusions: In a community-based cohort of 
older persons, higher H2FPEF-score is associated 
with a heightened incidence of HF hospitalization 
or the composite of HF hospitalization or death 
at 5 year follow-up.
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