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ABSTRAKTER PRESENTERT PÅ 
HØSTMØTET

Frequency of premature ventricu-
lar complexes and RV function by 
CMR are superior in discrimina-
tion between early arrhythmogenic 
right ventricular cardiomyopathy 
(ARVC) and right ventricular out-
flow tract ventricular tachycardia 
(RVOT-VT)
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Ida S. Leren1,2, Trine 
Haland1,2,3, Thor 
Edvardsen1,2,3, Kristina 
H. Haugaa1,2,3. Dept of 
Cardiology1, Center for 
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tion2 and Institute for 
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University Hospital, 
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versity of Oslo, Norway

Purpose: Discrimination between life threatening 
early arrhythmogenic right ventricular cardio-
myopathy (ARVC) and the more benign right 
ventricular outflow tract ventricular tachycardia 
(RVOT-VT) can be challenging and correct diag-
nosis is important. We investigated if electrical 
and cardiac imaging parameter from the ARVC 
Task Force Criteria 2010 (TFC 2010) could 
help to discriminate between early ARVC and 
RVOT-VT.
Methods: We included 44 RVOT-VT patients 
(age 47±14 years) and 44 early ARVC patients 
(age 39±17 years), defined as non-definite ARVC 
diagnosis by TFC 2010. 
By Holter monitoring, frequency of PVC was 
assessed and expressed as % of total beats/24h 
(%PVC). By echocardiography, we assessed 
RVOT diameter and RV function by fractional 
area change (RVFAC). RV ejection fraction 
(RVEF) and indexed RV end-diastolic volume 
(RVEDVI) were assessed by cardiac resonance 
imaging (CMR).
Results: %PVC burden was lower and RV 
function by RVEF was decreased in early ARVC 
compared to RVOT-VT patients (1.5±7.7% vs. 
18.6±15.3%, p< 0.001) (41±8% vs. 49±4%, 
p<0.001), respectively). None of the other car-
diac imaging parameters from TFC 2010 differed 
(RVOT 33±5mm vs. 32±4mm, p=0.36; RVFAC 
46±7% vs. 46±5%, p=0.96; RVEDVI 69±19ml vs. 
75±17 ml, p=0.36; respectively). By ROC anal-
yses, a cut-off value of < 2% PVC and of <43% 
RVEF by CMR showed optimal ability to discrim-

inate early ARVC from RVOT-VT (AUC of 0.93, 
95%CI 0.86 – 01.00 and AUC of 0.83, 95%CI 
0.70 - 0.97; respectively, p=0.19) (Figure). 
Conclusions: Early phase ARVC patients had 
lower burden of %PVC and reduced RV function 
by RVEF compared to RVOT-VT patients. %PVC 
and RVEF were best to discriminate between 
early phase ARVC and RVOT-VT compared to all 
other cardiac imaging parameters from 2010 TFC 
and may help correct diagnosis. 
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Background: The long QT syndrome type 2 
(LQT2) is a cardiac potassium channelopathy 
predisposing to ventricular arrhythmias. Cerebral 
channelopathies are known to cause idiopathic 
epilepsies. Potassium ion channels are coex-
pressed in the heart and in the brain and current 
theories suggest that patients with LQT2 may 
have a coexisting cerebral channelopathy (i.e. 
epilepsy). 
Purpose: We aimed to describe the character-
istics of syncopes and evaluate for alterations 
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in the electroencephalograms (EEG) of patients 
with LQT2.
Methods: We studied 14 patients (age: 45 (21-
72) years, 12 women) with a genotyped diagnosis 
of LQT2. LQT2 related symptoms were defined 
as syncope, documented ventricular tachycar-
dia or aborted cardiac arrest. We performed a 
standardized medical history with emphasis on 
the characteristics of previous syncopes and a 
clinical neurological examination. All patients 
underwent a 1hour 64-channel awake EEG. The 
EEGs were visually assessed and the frequency of 
abnormalities was recorded.
Results: Of the 14 LQT2 patients, 4 were asymp-
tomatic mutation carriers and 10 had LQTS 
related symptoms. Of these 10, 6 had experi-
enced motor activity and urine incontinence 
during syncope and 4 had a history of syncopes 
in absence of motor activity or urine inconti-
nence. Two patients were previously diagnosed 
with epilepsy and had received anti-epileptic 
medication. We did no significant findings on 
clinical neurological examination. In 10/14 
(71%) LQT2 patients, the EEGs showed minor to 
moderate abnormalities, including 9 EEGs with 
intermittent theta activity and 1 with generalized 
epileptiform, paroxysmal activity. 
Conclusion: Syncopes in LQT2 patients were 
frequently associated with motor activity and 
urine incontinence and 2 patients were previ-
ously diagnosed with epilepsy. This underlines 
the difficulties in differentiating between cardiac 
syncopes and epileptic seizures clinically. 
Compared with the general population, a higher 
than expected number of EEGs in LQT2 patients 
showed minor to moderate abnormalities. Our 
results may indicate a coexisting cardial and 
cerebral phenotype in patients with potassium 
ion channel dysfunction. 
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Background: 
Most female patients with coarctation of aorta 
(CoA) reach childbearing age in a healthy condi-
tion which permits pregnancy.
Purpose: To report on maternal outcome of preg-
nancy in women with of CoA.
Method: Our database was reviewed for women 
with CoA and pregnancy. Cardiovascular data 
included were type and age at repair of CoA, 
hypertension (HT) before and/or during preg-
nancy, residual/recurrent CoA. Obstetric data 
were number of pregnancies and occurrence of 
preeclampsia (PE).
Results: 35 women with CoA were included. 31 
women with repaired CoA and 4 with native CoA 
had an overall of 58 pregnancies. 13 of 31 (41%) 
patients had undergone a second operation.
18 women (51%) had bicuspid aortic valve, 2 of 
these developed severe aortic stenosis (AS) and 
5 others had moderate AS. A moderate aortic 
regurgitation (AR) was present in 9 patients, 
a mild AR in 7 patients. 18 women (51%) had 
native/residual/recurrent CoA before and/or 
during pregnancy with significant hemodynamic 
gradient (SHG>18 mmHg) in descending aorta 
(AoDesc). No association between SHG in 
AoDesc and HT during and/or before pregnancy 
was observed (p=0.5). 
Seven (20%) women developed HT during preg-
nancy. Three patients (8%) developed PE. A rate 
of 18% of premature birth has been observed. 
The number of pregnancies does not affect the 
exacerbation of CoA, as there was no statistically 
significant difference in the values of AoDesc 
velocity among patients who had respectively 
1,2,3 or 4 pregnancies (p=0.1).
Conclusion: Pregnancy is well tolerated in 
women with operated/native CoA, including 
those with native/residual/recurrent CoA and/or 
moderate/severe AS. Prosthetic patch aorto-
plasty has a high recurrence rate of reoperation 
for CoA or aneurysm.
Occurrence of HT during pregnancy, PE and 
premature birth were higher compared to the 
normal population; nevertheless no major 
adverse cardiovascular events (rupture of aortic 
aneurism, ischemic or hemorrhagic stroke, and 
cardiovascular death) occurred.
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Background: Interleukin-6 (IL-6) contributes 
to atherosclerotic plaque destabilization and 
myocardial injury and is an attractive therapeu-
tic target in acute coronary syndromes (ACS). 
We investigated the effect of a single dose of 
the anti IL-6-receptor antibody tocilizumab in 
patients with acute non-ST elevation myocardial 
infarction (NSTEMI), and hypothesized that 
tocilizumab would have beneficial effects on 
systemic and plaque-related inflammation, with 
secondary beneficial effects on myocardial injury 
in NSTEMI.
Methods: In this two-centre, double-blind, pla-
cebo-controlled trial, 117 patients with NSTEMI 
were randomized at a median of two days after 
symptom onset to receive placebo (n=59) or 
tocilizumab (n=58), administered as a single 
dose prior to coronary angiography. Blood sam-
ples were collected at seven consecutive time 
points between days 1 and 3. High-sensitivity 
C-reactive protein (hsCRP) and high-sensitiv-

ity troponin T (hsTnT) were measured at all 
timepoints, with area under the curve (AUC) for 
hsCRP as the primary endpoint.
Results: AUC adjusted for baseline values for 
both hsCRP (p<0.001) and hsTnT (p=0.002) 
was lower in the tocilizumab group. The differ-
ences between the two treatment groups were 
observed mainly in patients treated with percuta-
neous coronary intervention and those who were 
included ≤2 days from symptom onset. No safety 
issues in the tocilizumab group were detected in 
6 months of follow-up.
Conclusions: Tocilizumab had potentially favor-
able effects in patients with NSTEMI in terms of 
attenuated inflammatory response and troponin 
T release. Larger scale studies are warranted 
to evaluate the clinical implications of these 
findings.
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Purpose: Sympathetic 
over activity is a gener-

alised phenomenon in heart failure. We wanted 
to investigate if exercise training in optimal 
treated heart failure patients influences the 
pathological sympathetic drive.
Introduction: Compared to healthy individuals 
sympathetic activity is increased in heart failure 
patients. This sustained hyperactivity is associ-
ated with a systemic noradrenaline overflow in 
plasma. Presynaptic uptake of noradrenaline is 
reduced and postsynaptic beta adreno-receptor 
density is down regulated. This is reflected by 
reduced heart to mediastinum ratio (H/M) of 
I-123-MIBG (iodine-123 metaiodobenzylguani-
dine) uptake and a raised wash out ratio (WR) 
compared to healthy controls. Exercise training 
is a powerful sympathetic stimulus, but leads 
to lower resting level of sympathetic activity. 
Therefore we hypothesized a higher I-123-MIBG 
uptake and reduced WR after 3 months of exer-
cise training. To our knowledge this is the first 
study to examine high intensity interval training 
in relation to cardiac I-123-MIBG uptake in stable 
heart failure patients.
Methods: Twenty-three patients with cardiac 
heart failure in NYHA class II or III and EF < 35% 
were randomized to controls (C), moderate 
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continuous training (MCT) or aerobic interval 
training (AIT). All patients were examined with 
I-123-MIBG before and after the training period 
and the difference in I-123-MIBG uptake after 15 
min, 4 hours and WR was calculated. 
Results: I-123-MIBG 15 min: F (2,20) = 0.294, 
p = 0.748, 123-I-MIBG 4 hours: F (2,20) = 
0.425, p = 0.660 and WR: F (2,20) = 1.066 p = 
0.382. After exercise training we did not see any 
significant difference between the three groups 
in either heart to mediastinum ratio, nor in wash 
out ratio. 
Conclusion: A three months exercise training 
program did not alter the abnormal sympathetic 
innervation measured with I-123-MIBG scintig-
raphy in stable heart failure patients on optimal 
medical treatment. 

Impact of changes in Troponin 
T cut-off values for diagnosis of 
myocardial infarction on yield 
of obstructive coronary artery 
disease in angiography of patients 
with acute coronary syndromes; 
2005-2012.
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Our aims were to estimate 

the proportion of patients with acute coronary 
syndromes who would be reclassified from 
unstable angina pectoris (USAP) to non ST ele-
vation myocardial infarction (NSTEMI) if the 99th 
percentile of Troponin T (TnT>15 ng/L) had been 
used as diagnostic cut off for myocardial infarc-
tion from 2005 to 2012 and how a change of cut 
off value would impact on yield of obstructive 
coronary artery disease.
Methods: All acute coronary syndromes 
admitted to University Hospital North Norway 
as local hospital undergoing angiography had 
their clinical information, angiography results 
and treatment entered in a database. The TnT kit 
changed from TnT to hypersensitive TnT in 2009 
and the cut-off from 100 ng/L to 30 ng/L.
Results: A total of 4531 angiographies were per-
formed of whom 32% were on female and 68% 
were on male patients during 4107 admissions 
of 3476 unique patients. They had between 1 
and 6 admissions and 3329 were diagnosed as 
acute coronary syndromes. Retrospectively 163 

patients (11.5%) of 1423 with USAP would have 
been reclassified as NSTEMI.  
The proportion of patients with TnT above or 
below 30 ng/L was unchanged by the shift to 
HS-TnT, but the proportion with TnT values 
between 15 to 29 ng/L increased significantly 
with only 5.6% reclassified from USAP to 
NSTEMI before 2010 increasing to 25.6% from 
2010. 
Reclassification with the 99 percentile changed 
the proportion of USAP with obstructive coro-
nary artery disease from 51% to 48% and for 
NSTEMI from 92% to 91%. There was an overall 
reduction in obstructive coronary disease over 
time, mainly due to a reduction in the group with 
TnT<15 ng/L (64% in 2005 to 35% in 2012; 
p<0.0001). 
Conclusion: Lowering of the diagnostic threshold 
for myocardial infarction for TnT reclassified 
11.5% of USAP patients to NSTEMI without low-
ering the prevalence of stenosis significantly.

Sex Differences in Cardiovascular 
Risk Factors and Event Rates in 
Patients with Rheumatoid Arthri-
tis - Data from 13 Rheumatology 
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Background: Rheumatoid arthritis (RA) patients 
have an excess risk of cardiovascular disease 
(CVD). There is a clear female preponderance 
in RA, and data from the general population 
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establish that females have CVD diagnosed at a 
later stage than males. We evaluated if CVD risk 
prediction and CVD event rates differed between 
females and males with RA. 
Methods: RA cohorts from 13 rheumatology cen-
ters were compared. Data on CVD risk factors 
and outcomes in addition to RA characteristics 
were collected using standardized definitions. 
Standardized incidence ratios (SIR) were calcu-
lated with respect to sex using the following risk 
calculators FRS, SCORE, ACC/AHA and QRISKII. 
The CVD-free survival between the sexes was 
compared using adjusted Kaplan-Meier plots. 
Results: 5638 patients with RA and no prior 
CVD were included (mean age: 55.3 [SD: 14.0] 
years, 76% female). During a mean follow-up 
of 5.8 (SD: 4.4) years, 437 patients developed 
CVD events. Male patients had significantly 
more traditional CVD risk factors. SIRs (95% 
CI) using the various CVD risk calculators 
were for females/males: FRS: 1.02/0.86 (0.80, 
1.31/0.67, 1.12) (p=0.19), SCORE: 0.34/0.25 (0.17, 
0.67/0.11, 0.58) (p=0.98), ACC/AHA: 0.72/0.56 
(0.50, 1.04/0.36, 0.88) (p=0.74) and QRISKII 
0.61/0.52 (0.47, 0.79/0.35, 0.79) (p=0.42). The 
10-year CVD-free survival differed significantly 
between the sexes, both when adjusting for a) 
age, b) age and CVD risk factors and c) age, 
CVD risk factors and RA disease characteris-
tics (Females [mean %±SD] 88.3±0.3, males 
79.4±0.4), p<0.001 for all (Figure). 
Conclusions: In a large international cohort of 
patients with RA, there was no sex difference in 
the ability of various risk calculators to predict 
CVD. The FRS seems to predict CVD risk most 
accurately in both sexes. CVD-free survival was 
significantly higher in females, even after adjust-
ments for both traditional CVD risk factors and 
RA disease specific factors. 
Acknowledgements: 3K Douglas, 4E Arts, 
4J Fransen, 5PP Sfikakis, 5E Zampeli, 6S Ran-
tapää-Dahlqvist, 6S Wållberg-Jonsson, 6L Innala, 
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Purpose: Patients with rheumatoid arthritis (RA) 
have an increased risk of cardiovascular disease 
(CVD), which is not accurately predicted by risk 
calculators designed for the general population. 
Our aim was to develop an RA specific CVD risk 
calculator. 
Methods: RA patients from 8 centres in 7 
countries were included. CVD outcomes (MI, 
revascularization, angina, stroke, TIA, PAD and 
CVD death) were collected prospectively. RA 
characteristics (duration, seropositivity, disease 
activity (DAS28) and CRP/ESR) and traditional 
CVD risk factors were collected at baseline. Cox 
models stratified by centre were used to develop 
a CVD risk calculator considering traditional 

 
Figure. Kaplan Meier plots for CVD-free survival by sex in patients with rheumatoid arthritis
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CV risk factors and RA characteristics. Model 
performance was assessed using discrimination 
and calibration.
Results: In total 3176 RA patients without prior 
CVD were included (mean age: 55 [SD: 14] 
years, 73% female). During a mean follow-up 
of 7.8 years (24733 person years), 314 had a 
CVD event. The multivariable risk evaluation 
revealed 2 models including either seropositivity 
or DAS28 along with age, sex, current smoking, 
presence of hypertension, and ratio of total cho-
lesterol to high-density lipoprotein cholesterol 
(table). Both 10-fold cross validation and multiple 
imputation analyses confirmed these findings. 
Both models demonstrated good discrimina-
tion (c-statistic: 0.76 and 0.74) and calibration 
(observed/predicted ratio: 1.00; 95% confidence 
interval: 0.89, 1.12). The ATACC-RA (mean: 
11.5%, SD 14.1%) showed significantly improved 
discrimination compared to either Framingham 
(c-statistic: 0.71, p<0.001) or SCORE (c-statistic: 
0.72, p<0.001) risk algorithms.
Conclusions: Development of an RA-specific 
CVD risk calculator may be feasible by pooling 
resources from many centres. 
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Purpose: Cardiovascular disease (CVD) risk 
calculators for the general population do not 
accurately predict CVD events in rheumatoid 
arthritis (RA). We aimed to compare the impact 
of classical CVD risk factors and RA characteris-
tics on CVD outcomes in RA patients across 10 
countries.
Methods: CVD risk factors and RA characteris-
tics from 13 rheumatology centers were collected 
at baseline. Cox-models were used to compare 
the impact of CVD risk factors and RA character-
istics on events, and were adjusted for age/sex 
and age/sex/CVD risk factors. 
Results: 5685 RA patients without prior CVD 
were included (mean age: 55 [SD: 14] years). 
During a mean follow-up of 6.1 years (31155 per-
son-years), 476 patients developed CVD events. 
Mean age varied: 37- 61 years. Norway and UK 
had the lowest CVD event rates, and South 
Africa, Netherlands, US-Mayo and Sweden the 
highest. Age effects were fairly consistent (haz-
ard ratios [HR] from 1.6-1.8 per 10-year increase 
in age), but male sex varied from no effect to 
a doubled effect (HR=1.0-2.3). Varied effects 
were also seen for current smoking (HR=1.1-2.1), 
hypertension (HR=0.6-2.0), total cholester-
ol:high-density lipoprotein cholesterol ratio 
(HR=0.9-1.2) and diabetes mellitus (HR=0.7-
2.8). Effects varied also for RA characteristics, 
including rheumatoid factor and/or anti-citrulli-
nated protein antibody seropositivity (HR=0.7-
1.4), joint disease activity (HR=0.9-1.2) and RA 

disease duration 
(HR=0.7-1.1). 
Conclusions: Major 
heterogeneity exists in 
CVD event rates and 
in impact of classical 
CVD risk factors and 
RA characteristics 
on CVD outcomes 
among RA patients 
across different coun-

Table. RA specific CVD risk model
 ATACC-RA with Seropositivity ATACC-RA with DAS28
Variable Hazard ratio (95% CI) p-value Hazard ratio (95% CI) P-value
Age (per 10 years) 1.91 (1.70 – 2.15) <0.001 1.71 (1.49 – 1.96) <0.001
Sex (male) 1.70 (1.32 – 2.19) <0.001 1.52 (1.13 – 2.06) 0.005
Current smoking 1.76 (1.35 – 2.29) <0.001 1.66 (1.22 – 2.25) 0.001
Hypertension 1.47 (1.12 – 1.94) 0.006 1.64 (1.19 – 2.24) 0.002
TC:HDL lipid ratio 1.27 (1.13 – 1.42) <0.001 1.31 (1.14 – 1.50) <0.001
Seropositivity 1.45 (1.06 – 2.00) 0.022    
DAS28     1.14 (1.03-1.27) 0.009
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tries, and is a challenge when developing an RA 
specific CVD risk calculator for international use. 
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