
hjerteforum   N° 3 / 2015/ vol 2881

EUROPREVENT
LISBOA 14. – 16. MAI 2015

Maja-Lisa Løchen, Institutt for samfunnsmedisin, UiT - Norges arktiske universitet og 
Hjertemedisinsk avdeling, Universitetssykehuset Nord-Norge

Addressing inequalities in 
cardiovascular health
EuroPRevent-kongressen passer for absolutt 
alle kardiologer og andre helsearbeidere 
med interesse for aspekter innen forebyg-
gende kardiologi, rehabilitering, epide-
miologi og sportskardiologi. Jeg var i år i 
Lisboa som redaktør på min tredje kongress 
organisert av European Association for 
Cardiovascular Prevention & Rehabilitation 
(EACPR) i ESC-familien, og det var den 10. 
av EuroPRevent-kongressene. Riktignok 
er det alltid en relativt solid kjerne norske 
forskere og klinikere der, men jeg anbefaler 
absolutt flere å reise dit, sende inn sine 
abstrakter og ta med sine unge forskere dit 
for å presentere arbeidene sine og bli en 
del av dette internasjonale nettverket. Man 
kan til og med melde seg inn i EACPR via 
nettsiden til ESC; det har mange nordmenn 
allerede gjort. Og i tre av de fire undersek-
sjonene i EACPR er det norske kolleger som 
er valgt inn i ledelsen. Gå inn på nettsiden 
til EACPR, der er både kasuistikker, quiz og 
nyhetsbrev som oppdateres stadig med 
interessant fagstoff. 

Flere norske forskere bidro med vik-
tige og interessante presentasjoner av høy 
kvalitet. I år utmerket professor i kardiovas-
kulær epidemiologi Grethe Tell fra Univer-

sitetet i Bergen seg. Hun deltok med en 
solid gruppe forskere som alle hadde flotte 
presentasjoner, også muntlige. Overlege 
Anne Grete P. Semb fra Diakonhjemmet 
Sykehus var også meget aktivt deltakende 
med to stipendiater og ditto presentasjoner 
innenfor feltet hjertesykdom hos revmati-
kere. Abstraktene til disse og andre forskere 
fra mange steder i Norge publiseres her 
nedenfor. 

EACPR utgir tidsskriftet «European 
Journal of Preventive Cardiology». Dette 
aktuelle tidsskriftet har en økende impact 
factor, 3,7, og er rangert som nr. 30 av 124 
tidsskrifter innenfor området «Cardiac & 
Cardiovascular Systems». Da jeg refererte 
fra denne kongressen første gang i 2012 
var impact factor bare 2,6. I år ble også 
en fagbok i preventiv kardiologi utgitt av 
EACPR og lansert på kongressen: «The ESC 
Textbook of Preventive Cardiology».

Lisboa var en deilig by å være på 
kongress i, og det var mulig å få hotell like 
i nærheten av et flott kongressenter og en 
meget velorganisert kongress som er over-
kommelig når det kommer til størrelse. 

Slagordet for årets kongress var 
«addressing inequalities in cardiovascular 
health». Mange sesjoner var viet dette 
temaet. Å merke seg var en masterclass 
innenfor kosthold, ernæring og sosioøko-
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nomisk ulikhet, i tillegg til masterclass om 
middelhavskostholdet. I tillegg til siste nytt 
innen forskningen, er det også mer praktiske 
og informative sesjoner. Young investigator’s 
award er et høydepunkt. Arrangørene hadde 
også egne tilbud om redusert kongressavgift 
for EACPR-medlemmer, portugisere, unge 
kolleger og medisinstudenter. 
Og de hadde sannelig lykkes, 
det var mange unge deltakere 
der! Twittere kan ellers gå inn på 
#europrevent for en rask opp-
datering. Det var en egen sesjon 
for dem som var i ferd med å 
avslutte eller nylig hadde avslut-
tet sin PhD som fokuserte på 
søknadsskriving, vitenskapelig 
skriving og publisering og kar-
riereplanlegging innenfor fors-
kning i tillegg til global networ-
king. Undertegnede hadde 
gleden av for første gang å få 
være med i faculty på kongres-
sen, som nyvalgt medlem i seksjonen for 
forebygging, epidemiologi og befolknings-
studier (PEP section), og opplevde virkelig å 
bli inkludert i et nytt og stort internasjonalt 
faglig og vitenskapelig nettverk, i tillegg til 
å få delta som chair på mange sesjoner og 
følge foredragsholdernes presentasjoner 
helt tett på. 

Det var mye fokus på fysisk aktivitet, 
og en irsk studie ledet av Eleanor McIntyre 
fra Galway University Hospital ble pre-
sentert. Her gikk 83 sykehusansatte med 
pedometere eller aktivtetsmålere i en vanlig 
arbeidsuke, men bare 6 % av disse nådde 
anbefalingen om 10 000 skritt per dag i 
arbeidstiden og hele 30 % ble beskrevet 
som mest stillesittende. De gikk færre 
enn 5000 skritt per dag. Retningslinjene 
anbefaler jo 30 minutters rask gange per 
dag, så her er det bare å ta trappene fatt, gå 
av bussen eller bilen litt lenger borte, for å 
nå målet. 

Ellers skal det ikke så mye til, egent-
lig, når det gjelder å bevege seg fysisk, 
før en når målet om et lengre liv. Dette 
gjelder for eldre i en fransk studie med 
1000 eldre (PROO-studien) under ledelse 
av David Hupin fra universitetssykehuset 
i St-Etienne-Lyon. Deltakerne ble rekrut-
tert som 65-åringer og fulgt i 13 år. Fysisk 
aktivitet ble nøye monitorert. Selv fysisk 

aktivitet av kort varighet med lav intensitet 
hadde fordeler i form av økt levetid. 10 % 
av deltakerne døde under oppfølgingen, og 
risikoen for å dø var hele 57 % lavere hos 
dem som nådde de anbefalte 150 minutters 
fysisk aktivitet per uke i forhold til dem som 
ikke nådde dette målet. Gode nyheter for de 

fleste, dette målet er oppnåelig. 
Gevinsten var stor selv om man 
først startet å være fysisk aktiv 
ved pensjonsalder, men gevin-
sten avtok dersom man hadde 
vært aktiv før og så tok det mer 
rolig etter hvert. 

Neste års EuroPRevent 
finner sted i Istanbul 5. – 7. mai 
og har slagordet «Cardiovascu-
lar health in the young». Meld 
deg på og send inn abstrakter, 
det anbefales!

Norske abstrakt på 
EuroPRevent i Lisboa

Educational inequalities in recei-
ving PCI are influenced by patient’s 
age: A CVDNOR project 
E Sulo1, O Nygard2, SE Vollset1, G Sulo1, J 
Igland1, G Egeland3, M Ebbing3, GS Tell1, 1Uni-
versity of Bergen, Department of Global Public 
Health and Primary Care - Bergen - Norway, 
2Haukeland Hospital, Institute of Medicine, 
University of Bergen, Department of Heart 
Disease - Bergen - Norway, 3Norwegian Insti-
tute of Public Health, Department of Health 
Registries - Bergen - Norway, 
Purpose – Health outcomes are associated with 
socioeconomic inequities which are also influ-
enced by in inequities in receiving treatment. We 
aimed to explore possible educational inequities 
in receiving percutaneous coronary intervention 
(PCI) among patients with an incident (first) 
acute myocardial infarction (AMI) and whether 
inequities vary by age. 
Methods – All hospitalized AMI patients aged 
35-89 years in Norway during 2001-2009 were 
obtained from the Cardiovascular Disease in 
Norway project. Information on highest attained 
education was obtained from The Norwegian 
Education Database and categorized into 
primary, secondary and tertiary. Educational 
inequities in receiving PCI were explored using 
Poisson regression analysis. An interaction 
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between age and education was found (p<0.01), 
analyses were therefore stratified by age. Results 
are expressed as relative risk (RR) and 95 % CI of 
receiving PCI treatment for secondary or tertiary 
versus primary (reference category) education.
Results – Of 104,836 patients hospitalized with 
an incident AMI [mean age (SD) 71.1 (12.7) years; 
37.3 % women), 30.2 % received PCI within 28 
days. Overall, patients with secondary or tertiary 
education had higher rates of PCI compared to 
those with primary education only [RR=1.12, 95 
% CI; 1.10 - 1.14 and RR=1.21, 95 % CI; 1.17 - 1.24, 
respectively]. Educational inequities (both for 
secondary versus primary and tertiary versus 
primary comparisons) were associated with 
increasing age. 
Conclusion – Middle-aged and elderly patients 
with secondary or tertiary education had higher 
PCI rates compared to those with primary 
education only. Further studies should evaluate 
whether such differences are explained by differ-
ences in risk factors and disease severity.

High intensity interval training  
versus strength training to 
improve cardiovascular risk 
factors in women with polycystic 
ovary syndrome. A randomized 
controlled trial
I Almenning1, A Rieber-Mohn1, KK Garnaes1, 
KM Lundgren1, TS Lovik1, T Moholdt1, 1Nor-
wegian University of Science and Technology 
- Trondheim - Norway, 
Polycystic ovary syndrome (PCOS) is an endo-
crine disorder affecting 6-20 % of reproduc-
tive-age women. PCOS associates with adverse 
CVD profile. Our aim was to assess the effects of 
high intensity interval training (HIT) and strength 
training (ST) on cardiovascular risk factors and 
reproduction-related hormones in women with 
PCOS. 
Methods - Thirty-one women with PCOS were 
randomized to: HIT (n=10), ST (n=11) three 
times/week for ten weeks, or a control group 
(n =10). Primary outcome measure was change 
in HOMA-IR. Secondary outcomes: maximum 
oxygen uptake, endothelial function, body com-
position, reproduction-related hormones, lipids. 

Changes in outcome variables within groups 
are reported as estimated margin of the mean 
(EMM) with 95 % confidence interval (CI). We 
used Bonferroni-adjusted covariance analysis 
with baseline values as covariate and group 
as fixed factor to assess differences between 
groups. 
Results - Six women dropped out. Adherence to 
exercise was 87 % in ST and 90 % in HIT. Main 
results are presented in the table. 
Conclusion - High intensity interval training for 
ten weeks improved IR, endothelial function, 
maximum oxygen uptake, HDL cholesterol and 
body composition in women with PCOS. ST 
improved body composition and some reproduc-
tive-function related hormones. These changes 
were seen without change in body weight.
(See table)

Effects of exercise training 
on carotid intima-media 
thickness in patients with 
combined type 2 diabetes 
and coronary artery disease
R Byrkjeland1, KH Stensaeth2, IU 
Njerve1, S Anderssen3, H Arnesen1, I 
Seljeflot1, S Solheim1, 1Center for Cli-
nical Heart Research, Department of 
Cardiology, Oslo University Hospital, 

Ulleval - Oslo - Norway, 2Oslo University Hos-
pital - Oslo - Norway, 3The Norwegian School 
of Sport Sciences - Oslo - Norway, 
Purpose: Carotid intima-media thickness (cIMT) 
holds prognostic information for future cardio-
vascular disease (CVD) in healthy individuals 
and in patients with either type 2 diabetes or 
known coronary artery disease (CAD). cIMT 
is also associated with the extent of coronary 
atherosclerosis. Previous studies have indicated 
reduced progression of atherosclerosis after 
exercise in patients with established CAD and 
in patients with elevated CVD risk. However, 
few studies have investigated effects of exercise 
on progression of atherosclerosis in high-risk 
patients with both type 2 diabetes and CAD. The 
aim of the present trial was to study the effect of 
exercise training on cIMT progression in patients 
with type 2 diabetes and CAD. 
Methods: Patients with type 2 diabetes and CAD 
(n=137) were randomised to exercise training or 
standard follow-up (control group). The exercise 
program contained 150 minutes per week of 
combined aerobic (65 – 95 % of HRpeak) and 
resistance training for 12 months. Two super-
vised, group based exercise sessions and one 
individual exercise were performed weekly. 
High-resolution ultrasonography of the distal 
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part of the common carotid artery (CCA) was 
performed before and after the intervention. All 
cIMT measurements were done in the far wall 
in end-diastole by standardised protocol. The 
CCA and the carotid bulb were scanned for the 
presence of atherosclerotic plaques. The cIMT 
measurements were performed in the same 
region (without plaque formation) at baseline 
and 12 months. Between group differences in 
changes were calculated by one-way ANCOVA. 
Results: Mean baseline cIMT was 0.866±0.180 
mm in men (n=115) (age 63.3 years) and 
0.793±0.102 mm in women (n=22) (age 61.7 
years). There were no differences in changes 
from baseline to 12 months between the exercise 
group and controls (–0.016mm (95 %CI –0.037 
to 0.006) vs. -0.007mm (95 %CI –0.029 
to 0.015), p=0.57). There was a significant 
interaction between the treatment principle and 
presence of carotid plaques (n=58) (p=0.013) 
(two-way ANCOVA), and a significant reduction 
of cIMT was observed in the exercise group 
compared with controls in patients without 
carotid plaques (-0.034mm (95 %CI –0.060 to 
0.008) vs. 0.013mm (95 %CI –0.011 to 0.038), 
p=0.010). 
Conclusion: One year of combined aerobic 
and resistance training in patients with type 2 
diabetes and CAD did not significantly change 
cIMT progression. However, presence of carotid 
plaques interacted with the treatment principle, 
and in patients without carotid plaques cIMT 
was significantly reduced in the exercise group 
compared with controls.

Asymtptomatic carotid plaques 
in RA patients is associated with 
increased HDL function
S Rollefstad1, B Halvorsen2, T Skarpengland2, 
T Torresdatter2, I Gregersen2, S Provan1, A 
G Semb1, 1Diakonhjemmet Hospital - Oslo - 
Norway, 2Oslo University Hospital, Research 
Institute of Internal Medicine - Oslo - Norway, 
Purpose: Reverse cholesterol transport (RCT) is 
an anti-atherogenic function of high density lipo-
protein cholesterol (HDL-c) and has been shown 
to be related to disease activity in patients with 
rheumatoid arthritis (RA). We evaluated if athe-
rosclerosis affects the HDL-c function differently 
in RA patients compared to healthy controls.
Methods: RA patients from the Oslo RA and EUI-
DISS registers and healthy controls without CVD, 
not using statins or biologic medication were 
included. RCT was measured as plasma induced 
14C-cholesterol efflux from 14C-cholesterol 
loaded human THP1 macrophages as previously 
described. Apolipoprotein A1 (ApoA1) and 
paraoxgenase-1 (PON-1) activity was measured 
in serum.
Results: 20 RA patients with (n=10) and without 
(n=10) carotid plaques (CP), and 10 controls 
were age and gender matched. Traditional and 
un-traditional CVD risk factors/biomarkers as 
CRP, ESR and proBNP were also comparable 
across the 3 groups. None had diabetes. RA 
disease factors were comparable between RA 
patients with and without CP. Efflux capacity was 
significantly increased in RA patients with CP 
compared both to controls without CP (p=0.03) 
and controls with CP (p=0.01)(Fig). Likewise, 
both ApoA1 and PON-1 activity was increased 

Strength training  (n= 8) High intensity interval training (n=8) Control group (n = 9)
Baseline 10 weeks Change 

(Δ)
Baseline 10 weeks Change 

(Δ)
Baseline 10 weeks Change 

(Δ)
p

Weight, kg 77±20.9 78.1±20.0 1.1 (-1.2, 
3.5)

68.3±14.1 68.5±14.2 0.2 (-1.0, 
1.4)

75.0±17.0 75.5±17.5 0.4 (-1.8,  
2.6)

0.66

Fat mass, % 33.1±9.7 31.6±9.4 -1.6 (-2.5, 
-0.7)*

30.2±8.1 29.3±8.0 -0.9 (-1.8, 
-0.01)*

33.6±7.0 32.9±7.3 -0.7 (-2.2, 
0.9)

0.39

VO2max, 
ml/min/kg

39.3±10.2 40.2±8.5 0.9 
(-1.2,2.9)

37.4±4.7 41.1±3.8 3.7 (2.6, 
4.8)*

36.8±7.8 36.0±6.9 -0.8 
(-2.7,1.0)

<0.01

FMD, % 5.8±2.4 6.2±1.4 0.4 (-1.0, 
1.8)

4.0±1.3 6.0±1.9 2.0 (0.1, 
4.0)*

6.1±2.0 4.9±1.9 -1.1 (2.3, 
0.03)

0.08

HOMA-IR 3.3±1.3 3.1±1.5 -0.3 
(-0.5, 
0.03)

4.9±1.7 4.1±1.4 -0.8(-1.5, 
-0.2)*

3.6±2.1 4.3±2.8 0.7 (-0.4, 
1.7)

0.01

HDL, 
mmol/L

1.6±0.5 1.6±0.4 0.0 (-0.1, 
0.2)

1.7±0.4 2.0±0.5 0.2 (0.02, 
0.5)*

1.6±0.4 1.6±0.4 0.0 (-0.1, 
0.2)

0.04

FAI 2.8±1.7 2.1±1.1 -0.7 (-1.3, 
-0.1)*

1.5±1.2 1.9±1.8 0.3 (-0.6, 
1.2)

2.6±1.4 2.6±2.5 0.0(-1.1,1.1) 0.28

AMH, 
pmol/L

48.5±30.5 33.7±16.5 -14.8 
(-21.2, 
-8.4)*

78.5±56.0 67.1±31.3 -11.5 
(-26.8, 
3.9)

57.4±38.9 52.0±28.2 -5.4 (-13.2, 
2.3)

0.04

 VO2max = maximum oxygen uptake, FMD = flow-mediated dilatation, HOMA-IR = homoeostatic assessment 
of insulin resistance, FAI = free androgen index (serum testosterone x 100/serum sexual hormone binding 
globulin), AMH = Antimüllarian Hormone 
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in RA patients with CP compared to controls 
(p=0.02 and p=0.05, respectively). Further, 
APOA1 and PON-1 were comparable between RA 
patients without CP and controls (p=0.58 and 
p=0.69, respectively).
Conclusions: The cholesterol efflux capacity was 
increased in RA patients with atherosclerosis 
compared to controls, independent of HDL-c 
level and CRP. Our findings indicate an asso-
ciation between atherosclerosis and upgraded 
HDL-c function in RA patients with when disease 
activity is low, possibly as a compensatory 
mechanism to the atherosclerotic process.

Plasma glycine and risk of acute 
myocardial infarction in patients 
with suspected coronary artery 
disease
YP Ding1, ER Pedersen1, GFT Svingen1, PM 
Ueland1, OK Nygard1, 1University of Bergen, 
Institute of Clinical Science - Bergen - Norway, 
Purpose: Glycine is an amino acid which is 
closely involved in metabolic regulation, anti-
oxidative reactions and neurotransmission. The 
associations between glycine and diabetes mel-
litus and obesity have been widely researched, 
while little evidence is available from population-
based studies on coronary artery disease (CAD). 
We evaluated the relationship between plasma 
glycine and risk of acute myocardial infarction 
(AMI) in a large prospective cohort of patients 
with suspected CAD. 
Methods: A total of 4155 participants under-
went coronary angiography for suspected stable 
angina pectoris (SAP) were followed from 2000-
2004 to the end of 2006. Hazard ratios and 95 
% confidence intervals were calculated using 
Cox regression and are reported per (log-trans-
formed) standard deviation increment. We first 
evaluated the association of plasma glycine with 
AMI occurrence in a simple model by adjusting 
for age and gender, and further in a multivariate 
model by adjusting for hypertension, diabetes 
mellitus, smoking behavior, obesity, angiographic 
extent of CAD (0-3), estimated glomerular filtra-
tion rate, apo A1, apo B, and triglycerides as well 
as an extended model adjusted additionally for 
C-reactive protein (CRP). Correlations between 
glycine and lipid parameters were also investiga-
ted by Spearman’s rank correlation coefficient. 

Results: During a median follow-up of 4.6 years, 
344 patients (8.3 %) experienced an AMI 
(median age of the cohort was 62 years and 72 
% were men). In age and gender adjusted analy-
sis, plasma glycine was significantly associated 
with a decreased risk of AMI (HR: 0.85 [0.76-
0.96]; P=0.006). This estimate was minimally 
attenuated by multivariate adjustment (HR: 0.86 
[0.76-0.98]; P=0.022). However, the association 
was attenuated after adjusting for CRP (HR: 0.90 
[0.79-1.02]; P=0.095). In addition, plasma gly-
cine showed moderate correlations with Apo A1 
(rho=0.21, P<0.001) and triglycerides (rho=0.22, 
P<0.001) while high correlation with plasma 
serine (rho=0.50, P<0.001). Notably, we also 
observed a weak but significant correlation of 
plasma glycine with CRP (rho=-0.14, P<0.001). 
Conclusion: Elevated plasma glycine is asso-
ciated with decreased AMI risk in patients 
with SAP independent from established CAD 
risk factors but attenuated by CRP. Our results 
motivate further researches on the underlying 
pathomechanisms of glycine-related associations 
with CAD.

Improved endothelial function 
is associated with reduced arte-
rial stiffness and atherosclerotic 
regression in rosuvastatin treated 
patients with inflammatory joint 
diseases
E Ikdahl1, J Hisdal2, S Rollefstad1, IC Olsen3, 
TK Kvien3, TR Pedersen4, AG Semb1, 1Diakon-
hjemmet Hospital, Preventive Cardio-Rheuma 
Clinic, Department of Rheumatology - Oslo 
- Norway, 2Oslo University Hospital, Aker, 
Section of Vascular Investigations - Oslo - Nor-
way, 3Diakonhjemmet Hospital, Department of 
Rheumatology - Oslo - Norway, 4Oslo Univer-
sity Hospital, Ullevål, Centre of Preventive 
Medicine - Oslo - Norway, 
Endothelial dysfunction is the first step in the 
formation of atherosclerotic lesions and can be 
quantified by the degree of flow mediated vaso-
dilation (FMD) of the brachial artery. Low FMD is 
a predictor of cardiovascular events. In addition, 
FMD is lower in patients with inflammatory joint 
diseases (IJD) compared to the general popu-
lation. Our aim was to investigate if long-term 
rosuvastatin treatment in IJD patients with caro-
tid plaques (CP) improves FMD. Furthermore, 
associations between change in FMD (?FMD) 
and change in CP height, arterial stiffness [aortic 
pulse wave velocity (aPWV) and augmentation 
index (AIx)], lipids and inflammatory variables 
were evaluated. 
Eighty five statin naïve IJD patients (rheumatoid 
arthritis: 53, ankylosing spondylitis: 24, psoriatic 
arthritis: 8) with ultrasound verified CP received 
treatment with rosuvastatin for 18 months to 
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obtain low density lipoprotein cholesterol goal 
=1.8 mmol/L. All patients underwent assessment 
of FMD, aPWV, AIx and carotid ultrasound at 
baseline and at study end. 
The mean±SD FMD was significantly improved 
from 7.10±3.14 % at baseline to 8.70±2.98 % at 
study end (p<0.001). Multiple linear regression 
analyses with ?FMD as the dependent variable 
revealed a significant association with area 
under the curve erythrocyte sedimentation rate 
(p= 0.04), improvement in AIx (p=0.05) and 
CP height regression (p=0.001). The final linear 
regression model explained 31.1 % of the variance 
in ?FMD (R2=0.311) (Table). 
Long-term intensive lipid lowering with rosu-
vastatin improved FMD in IJD patients with 
atherosclerotic disease. The improved endothe-
lial function was associated with reduced arterial 
stiffness, CP height decrement and level of 
inflammation.

Development of a transatlantic 
cardiovascular risk calculator for 
rheumatoid arthritis
A G Semb1, 1Diakonhjemmet Hospital - 
Oslo - Norway, 

On behalf: ATACC-RA International 
Collaborative Group 
Purpose: Patients with rheumatoid 
arthritis (RA) have an increased risk of 
cardiovascular disease (CVD), which is 
not accurately predicted by risk calcula-
tors 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. Prospectively, CV 
outcomes (MI, revascularization, angina, stroke, 
TIA, PAD and CV death) and baseline RA 
characteristics (duration, seropositivity, disease 
activity (DAS28) and CRP/ESR) and traditional 
risk factors were collected. Cox-models were 
used to develop a CVD risk calculator. Model 

performance was assessed using measures of 
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 score modelling 
revealed 2 models including either seropositivity 
or DAS28 along with age, sex, current smoking, 
presence of hypertension, and ratio of total 
cholesterol to high-density lipoprotein (table). 
Both 10-fold cross validation and multiple 
imputation analyses confirmed these findings 
with little change to the estimated coefficients. 
Both models demonstrated good discrimina-
tion (c-statistic: 0.76 and 0.74) and calibration 
(observed/predicted ratio: 1.00; 95 % confidence 
interval: 0.89, 1.12). The ATACC-RA (mean: 11.5 
%, SD 14.1 %) showed significantly improved 
discrimination compared to either Framingham 
(c-statistic: 0.71, p<0.001) or SCORE (c-statistic: 
0.72, p<0.001) risk algorithms. 
Conclusions: Development of an RA-specific 
CVD risk calculator is feasible. Further develop-
ment including external validation is underway.

Demogr. model AUC ESR model Δ AIx model Δ CP height model Final model

Age
-0.063 (-0.14;0.01) 
p=0.09

-0.09 (-0.17;-0.02) 
p=0.02

-0.03 (-0.11;0.04) 
p=0.38

-0.039 (-0.11;0.03) 
p=0.28

-0.04 (-0.12;0.03) 
p=0.21

Gender
0.306 (-0.96;1.57) 
p=0.63

0.536 (-0.70;1.77) 
p=0.39

0.94 (-0.37;2.26) 
p=0.16

0.566 (-0.67;1.80) 
p=0.37

1.458 (0.19;2.73) 
p=0.03

AUC ESR
0.084 (0.02;0.15) 
p=0.01

0.084 (0.00;0.16) 
p=0.04

Δ AIx 
-0.091 (-0.18; 
0.00) p=0.05

-0.086 (-0.17;0.00) 
p=0.05

Δ CP height
-3.439 (-5.23;-
1.65) p < 0.001

-3.23 (-5.00;-1.46) 
p=0.001

R2 0.038 0.118 0.085 0.193 0.311

 The numbers are beta coefficients with confidence interval (CI). ?: Change from baseline to study 
end, AUC: Area under the curve, ESR: Erythrocyte sedimentation rate, AIx: Augmentation index, 
CP: Carotid plaque

Variable ATACC-RA with seropositivity ATACC-RA with DAS28
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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Cardiovascular preventive medica-
tion and achievement of treatment 
targets in patients with osteo-
arthritis: Results from the MUST-
Heart study
S Rollefstad1, E Ikdahl1, N Oesteraas2, TK 
Kvien2, AG Semb1, 1Diakonhjemmet Hospital, 
Preventive Cardio-Rheuma Clinic, Depart-
ment of Rheumatology - Oslo - Norway, 
2Diakonhjemmet Hospital, Department of 
Rheumatology - Oslo - Norway, 
Purpose: Undertreatment and poor goal attain-
ment of blood pressure (BP) and lipids in both 
primary and secondary prevention has been 
reported in the general population. Our aim was 
to evaluate cardiovascular (CV) primary and 
secondary preventive treatment and attainment 
of recommended goals in patients with osteo-
arthritis (OA) in the Musculoskeletal pain in 
Ullensaker STudy (MUST).
Methods: The MUST is a population-based 
postal survey and a comprehensive clinical 
examination of persons with self-reported OA 
(n=630), of which 438 fulfilled the American 
College of Rheumatology criteria for OA. In 
the MUST-Heart study, usage of primary and 
secondary CV preventive medication as lipid 
lowering agents (LLA), anti-hypertensive medi-
cation (a-HT) and anti-thrombotic medication 
(AT) (acetylsalicylic acid and dipyridamole) 
was recorded. Guideline recommended BP goal 
is =140/90 mmHg, and low density lipoprotein 
cholesterol (LDL-c) goals for primary/secondary 
prevention are =2.5/=1.8 mmol/L, respectively. 
Attainment of BP and lipid targets for patients on 
the respective medications were evaluated.
Results: Secondary or primary CV prevention 
was indicated in 72 and 26 patients, respectively. 
The female/male ratios 45/27 and 5/21 and the 
median (IQR) age was 68.5 (65.0, 75.8) years 
and 66.5 (65.0, 73.8) years. Total Cholesterol 
(TChol) was: 5.17 (1.25) (SD) mmol/L/5.97 
(1.19) mmol/L, high density lipoprotein choles-
terol (HDL-c): 1.49 (0.46) mmol/L/1.22 (0.29) 
mmol/L, LDL-c: 2.97 (1.06) mmol/L/3.82 
(1.06) mmol/L, BP was 140.5 (18.7)/82.4 (8.3) 
mmHg/155.7 (14.5) mmHg/87.2/10.1 mmHg, for 
the secondary/primary prevention groups. Of the 
72 patients with diagnosed CV disease, 38 (52.8 
%) were using LLA, 47 (65.3 %) a-HT medica-

tion and 25 (34.7 %) were on AT medication. Of 
the 125 patients (without CV disease) who had 
hypertension, 57 (45.6 %) used a-HT medica-
tion. Of the 26 patients with a calculated CV 
risk by SCORE =5 %, 2 (7.7 %) used LLA.Of the 
patient who were using a-HT medication, BP goal 
attainment was 20/47 (42.6 %) and 0/57 (0 %) 
for patients in the secondary and primary preven-
tion groups. Of all patients using LLA, patients 
with CV disease achieved goals for TChol were 
12/38 (31.6 %) and LDL-c: 9/38 (23.7 %).
Conclusions: There was a substantial underuse 
of cardio-protective drugs in persons with OA in 
the MUST-Heart study, which resulted in poor 
attainment of recommended BP and lipid targets. 
The goal achievement of BP and lipids in patients 
with OA was even lower than what is reported 
for the general population.

The NOR-COR (NORwegian CORo-
nary) study: identification of CHD 
patients with poor adherence to 
secondary prevention and their 
perceived needs for follow-up
J Munkhaugen1, E Sverre1, K Peersen2, E Gjert-
sen1, T Liodden2, L Gullestad3, JE Otterstad2, J 
Perk4, E Husebye1, T Dammen5, 1Vestre Viken 
HF Drammen Hospital, Medicine - Drammen 
- Norway, 2Vestfold Hospital - Tonsberg - Nor-
way, 3Oslo University Hospital - Oslo - Nor-
way, 4Linnaeus University - Kalmar - Sweden, 
5University of Oslo - Oslo - Norway, 

On behalf: The NORwegian CORornary study 
group
Background: Randomized intervention studies 
on secondary prevention show varying results 
in patients with coronary heart disease (CHD) 
and 40-70 % of these patients do not participate 
in cardiac rehabilitation or receive optimal sec-
ondary prevention. New strategies are therefore 
needed. A better understanding of the non-com-
pliant patient and his/her perceived needs may 
be important for improving the intervention 
strategies. 
Purpose: The NOR-COR projects identify 
underserved, high risk CHD patients with poor 
adherence to secondary prevention and low par-
ticipation in rehabilitation programs, and reveal 
their perceived needs for secondary preventive 
follow-up. 
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The first study tests whether illness attribution 
influences CHD patients`perceived needs for 
follow-up, and the associations to age, education, 
drug adherence, risk factor control, time since the 
event, type of event, somatic and psychosocial 
comorbidity. 
Methods: A cross-sectional, observational 
study was designed to explore a large number 
of cardiovascular, behavioural, psychosocial, 
and health care related factors in patients with a 
coronary event (myocardial infarction, percuta-
neous coronary intervention, and/or coronary 
by-pass operation) from 2011-14. An extensive 
self-report questionnaire, clinical examination 
and laboratory data were included. CHD patients, 
nurses, preventive cardiologists, and researchers 
in epidemiology and psychosomatic medicine 
contributed to development of the questionnaire 
and a pilot test on 20 random selected CHD 
patients has been performed. 
Patients who refused study participation will be 
asked to give their consent to compare journal 
data (age, gender, type and number of events, 
risk factors, and somatic and psychiatric comor-
bidity) with those participating.
Results: From the catchment (380,000) of two 
representative Norwegian hospitals (Drammen 
and Vestfold), we identified 1608 patients aged 
18-80 years with established CHD. After exclud-
ing 291 patients, 1317 patients were invited, and 
1125 (85.4 %) participated. Preliminary results 
including current participation in primary and 
secondary programs, perceived needs for further 
secondary preventive follow-up, beliefs regard-
ing what caused their CHD, illness attribution 
and risk factor perceptions will be presented at 
EuroPRevent 2015. 
Conclusion: The study will provide new insights 
that may be useful for increasing participation 
in secondary prevention and improving patient 
information programs. Moreover, this may 
promote the development of tailored prevention 
programs applying to patient groups with differ-
ent perceived needs and behaviour profiles.

Heart failure following incident 
acute myocardial infarction (AMI); 
the effect of time from and age at 
AMI hospitalization - a CVDNOR 
project
G Sulo1, O Nygaard2, SE Vollset1, J Igland1, 
E Sulo1, G Egeland3, M Ebbing3, GS Tell1, 
1Department of Global Public Health and 
Primary Care - Bergen - Norway, 2Haukeland 
University Hospital, Department of Heart 
Disease - Bergen - Norway, 3Norwegian Insti-
tute of Public Health, Department of Health 
Registries - Bergen - Norway, 
Purpose - Coronary heart disease is the main 
cause of heart failure (HF), which is associated 
with high mortality. We aimed at analyzing the 
occurrence of HF beyond the acute phase of AMI 
as a function of age and time from AMI hospital-
ization, using patients hospitalized for an incident 
(first) AMI in Norway during 2001-2009.
Methods - Patients hospitalized for a first AMI 
were retrieved from the Cardiovascular Disease 
in Norway project. They were followed for a new 
hospitalization with a diagnosis of HF (ICD-10 
code I50) through 2009. 
Gender-specific incidence rates (IR) per 1000 
person-years were calculated by time from and 
age at AMI hospitalization. 
Results - A total of 102 975 AMI patients (60.8 
% men) were included. Women were on average 
8 years older than men [74.8 (12.8) vs. 66 (13.7) 
years]. In 20.6 % of the cases, HF was present 
at arrival or developed during the AMI hospital-
ization. Among the remaining patients, 76378 
(93.4 %) were discharged alive. During a median 
follow up of 2.6 years, 9707 patients (12.7 %) 
were hospitalized for an episode of HF.
Overall, HF incidence rates (95 % CI), per 1000 
person-years, were 33.5 (32.6 - 34.4) for men 
and 53 (51.4 – 54.6) for women. Rates were 
highest during the first year following the AMI 
[66 (63.6 – 66.5) in men and 98.8 (94.6 – 103.8) 
in women]. After the third year the incidence 
rates dropped to nearly 1/3 and remained stable 
throughout follow up (Figure).
HF incidence rates were strongly influenced by 
age at AMI hospitalization, in men ranging from 
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8.9 (3.7 – 21.4) among 20-29 year-olds to 156.3 
(137.1- 178.1) in those 90 + years, in women 
ranging from 0 in 20-29 year-olds to 146.7 (134 – 
160.4) in those 90+ years. 
Conclusion - HF is a common complication fol-
lowing AMI. It follows a time-dependent fashion 
and is strongly influenced by age.

Telomere length and myocardial 
infarction, Is longer really better? 
the HUNT2 study.
IB Oyen Osthus1, J Nauman1, S Lydersen2, H 
Dalen1, U Wisloff1, 1Norwegian University of 
Science and Technology, Institute of Circu-
lation and Medical Imaging - Trondheim 
- Norway, 2Norwegian University of Science 
and Technology, Regional Centre for Child 
and Youth Mental Health and Child Welfare - 
Trondheim - Norway, 

On behalf: Cardiac Exercise Group (CERG)
Purpose: As possible markers of biological age, 
telomeres have been related to age-related 
diseases such as myocardial infarction (MI). The 
association between telomere length (TL) and 
MI has so far been studied to limited degree, and 
found negative or no associations. Most of the 
data have been sampled post-event through case 
control studies, and the few prospective cohort 
studies have not excluded participants with pre-
vious cardiovascular disease, which is believed 
to be associated with shorter TL. The measure of 
TL in participants with previous CVD, which in 
case-control studies have been associated with 
shorter TL, represent a bias as previous CVD also 
is a risk factor for suffering a new CVD event. 
A prospective cohort of a population healthy at 
baseline may help unveil the role of telomeres 
in MI. 
Methods: 919 participants from a large Nor-
wegian population-based cohort (HUNT-2) 65 
years or older and free of known CVD, diabetes 
and hypertensive medications were followed 
for a mean of 11.5 years for incident of MI. DNA 
was extracted from blood leukocytes and mean 
relative TL measured by quantitative PCR. 
Results: Hazard ratios (HR) for incidence of MI, 
using relative TL as a continuous variable in a 
Cox-regression model, showed a prominent 
higher risk of MI in participants with longer 
telomeres; with HR of 3.07 (95 % CI; 1.57 to 
5.99, p=0.001) in men, and 2.82 (95 % CI; 1.23 
to 6.50, p=0.02) in women. Compared with the 
bottom tertile of telomeres, HR of incident MI in 
top tertile of telomeres was 3.88 (95 % CI; 1.56 
to 9.62, p=0.003) in men and 3.11 (95 % CI; 1.12 
to 8.59, p=0.03) in women. 
Longer telomeres in participants 65 years or 
older seem to increase the incidence of MI in at 
baseline healthy participants. This indicates that 

telomere length as an indicator of cardiovascular 
risk may not be as simple as «the longer, the 
better».

Rosuvastatin improves arterial 
stiffness in patients with inflam-
matory joint diseases and carotid 
atherosclerosis: Results from the 
RORA-AS study
E Ikdahl1, S Rollefstad1, J Hisdal2, IC Olsen2, I 
Holme3, TR Pedersen4, TK Kvien5, AG Semb1, 
1Diakonhjemmet Hospital, Preventive Cardio-
Rheuma Clinic, Department of Rheumatology 
- Oslo - Norway, 2Oslo University Hospital, 
Aker, Section of Vascular Investigations - Oslo 
- Norway, 3Oslo University Hospital, Ullevål, 
Dept. biostatistics, epidemiology and health 
economics - Oslo - Norway, 4Oslo Univer-
sity Hospital, Ullevål, Centre of Preventive 
Medicine - Oslo - Norway, 5Diakonhjemmet 
Hospital, Department of Rheumatology - Oslo 
- Norway, 
Background Arterial stiffness, as pulse wave 
velocity (PWV) and augmentation index (AIx), 
are early risk markers of cardiovascular dis-
ease (CVD). Intensive statin treatment induces 
carotid plaque (CP) regression in patients with 
inflammatory joint diseases (IJD). We evaluated 
the effect of rosuvastatin treatment on arterial 
stiffness in IJD patients with CP. 
Methods The study population included 89 
statin naïve IJD patients (rheumatoid arthritis: 
55, ankylosing spondylitis: 23, psoriatic arthritis: 
11). All patients had ultrasound verified CP and 
received rosuvastatin therapy over 18 months. 
PWV and AIx were measured at baseline and 
end of the study. Change in PWV and AIx from 
baseline was assessed with paired t-tests. 
Logistic regression analyses were performed with 
PWV and AIx as outcome variables, defined as 
decrease or no change/increase during the study, 
to assess for associations with other outcome 
measures. 
Results From baseline to study end, mean (SD) 
AIx and PWV was significantly improved from 
27.9 (7.7) % and 8.1 (1.6) m/s2, to 26.2 (8.2) % 
(p=0.03) and 7.8 (1.5) m/s2 (p=0.03), respec-
tively. The logistic regression models revealed 
associations between: 1) PWV and change in 
systolic blood pressure (sBP) (p=0.008) and 
a lower area under the curve sBP (p=0.03), 
adjusted for antihypertensive medication. 2) AIx 
and change in CP height (p=0.03) and rosuvasta-
tin dose (p=0.01). All associations were robust to 
adjustments for traditional CVD risk factors. 
Conclusion Rosuvastatin therapy significantly 
improved arterial stiffness in IJD patients with 
CP. The improvement was associated with sBP 
change, rosuvastatin dose and atherosclerotic 
regression.
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The contribution of comorbidities 
and risk factors to educational ine-
qualities in 28-day mortality and 
revascularization after first acute 
myocardial infarction
J Igland1, SE Vollset1, OK Nygaard2, G Sulo1, 
E Sulo1, M Ebbing3, O Naess4, I Ariansen4, 
GS Tell1, 1University of Bergen, Department 
of Public Health and Primary Health Care 
- Bergen - Norway, 2University of Bergen, 
Department of Clinical Science - Bergen - Nor-
way, 3Norwegian Institute of Public Health, 
Department of Health Registries - Bergen 
- Norway, 4Norwegian Institute of Public 
Health - Oslo - Norway, 

On behalf: Research group for lifestyle epide-
miology, UoB
Purpose: Several studies have reported socio-
economic differences in mortality and access 
to revascularization after myocardial infarction 
(AMI), which has partially been explained by 
comorbidities. The purpose of our study was 
to investigate if risk factors measured prior 
to the AMI could add additional explanation 
to the educational gradient in mortality and 
revascularization. 
Methods: Through linkage of Cohort of Norway 
(CONOR) and the Cardiovascular disease in Nor-
way (CVDNOR) project we identified 5991 males 
and females with a hospitalization for a first 
AMI who participated in CONOR during 1994-
2003, prior to the first AMI. Average time from 
risk factor measurement in CONOR until first 
AMI was 7.1 years. Educational inequalities in 
28-day mortality after AMI were explored using 
Cox regression and inequalities in utilization of 
revascularization were explored using Poisson 
regression. Tertiary education was used as the 
reference category. The explanatory contribution 
from comorbidities measured at the time of the 
AMI and risk factors measured prior to the AMI 
was quantified by adjusting for Charlson Comor-
bidity index (CCI) and the following risk factors: 
smoking, BMI, HDL-ratio, systolic blood pressure. 

Results: Risk factor levels and CCI showed a 
significant trend over categories of education. 
For 28 day mortality, age- and gender-adjusted 
hazard ratios (HR) for primary vs. tertiary edu-
cation and secondary vs. tertiary education were 
1.44 (1.11-1.87) and 1.27 (0.98-1.65) respectively 
with p-trend=0.004. After adjustment for CCI 
the corresponding HRs were 1.41(1.09-1.83) 
and 1.26(0.97-1.63). Further adjustment for risk 
factors resulted in approximately the same HRs: 
1.42 (1.09-1.85) and 1.26 (0.97-1.64). Age- and 
gender- adjusted relative risks (RR) of receiving 
revascularization within 28 days from hospita-
lization for primary vs. tertiary education and 
secondary vs. tertiary education were 0.77 
(0.69-0.85) and 0.88 (0.80-0.97) respectively. 
After adjustment for CCI the corresponding RRs 
were 0.80(0.72-0.88) and 0.90(0.82-0.98). 
After further adjustment for risk factors the RRs 
were 0.77(0.80-0.86) and 0.88(0.80-0.96). 
Conclusion: Educational inequalities in 28-day 
mortality and utilization of revascularization 
could not be explained by educational inequali-
ties in comorbidities and risk factors measured 
prior to the AMI.

Circulating microRNAs can 
predict  future fatal myocardial 
infarction  in healthy asympto-
matic individuals 
A Bye1, H Roesjoe2, G Da Silva1, T Follestad1, J 
Nauman1, T Omland2, U Wisloeff1, 1Norwegian 
University of Science and Technology - Trond-
heim - Norway, 2Akershus University Hospital 
- Oslo - Norway, 

On behalf: CERG
Background: Cardiovascular disease (CVD) is the 
predominant cause of morbidity and mortality in 
developed countries. To manage this pandemic, 
improved tool for CVD risk prediction, including 
more sensitive biomarkers is needed. Recently, 
microRNAs (miRs) have emerged as promising 
biomarkers of disease, as large amounts of stable 
miRs can enter the circulation. Previously, increa-
sed circulating levels of miR-1 and miR-423 have 
been associated with myocardial infarction (MI) 
and heart failure, respectively. This imply that 
expression profiles of circulating miRs may have 
potential as a multi-biomarker tool that could 
offer more sensitive analysis for determination of 
CVD risk. The main objective of this study was 
to assess whether circulating miRs can predict 
future fatal MI in currently healthy individuals. 
Methods: This is a retrospective study analyzing 
participants from the Nord-Trøndelag Health 
Study part 2 and 3 (HUNT2 and HUNT3). 368 
miRs were analyzed in serum samples collected 
from 112 apparently healthy men and women 
(40-70 years) without any signs of CVD, where 
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half of them suffered from fatal MI within the 
next 10 years, and the other half still reported to 
be healthy 10 years after. The cases and controls 
were age- and gender matched, and the controls 
were chosen to ensure no significant differences 
in BMI, cholesterol, glucose, triglycerides and 
blood pressure between the groups. 16 candidate 
miRs from the screening cohort were further 
analyzed in a new cohort of 50 cases and 50 
controls, selected on the same criteria as the 
screening cohort. DIANA miR-Path software was 
used to search for pathways associated with the 
differentially expressed miRs. Logistic regression 
analyses were performed using SPSS to find the 
miRs that best predicted future MI. 

Results: In the screening cohort, 20 miRs were 
significantly differentially expressed between 
the cases and controls (p<0.05). A significant 
over-representation of miRs associated with 
cardiac hypertrophy were found among the 
differentially expressed genes (n=13, p<0.01). 
Based on the results from the screening cohort, 
the best prediction model of future MI consisted 
of a combination of 4 different miRs, providing a 
sensitivity of 84.2 % and a specificity of 72.7 %. 
(The results from the validation cohort will be 
ready in time for the conference.) 
Conclusion: The preliminary results from this 
study suggest that circulating miRs may repre-
sent early biomarkers of future MI in apparently 
healthy individuals.


