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Background: Patients with rheumatoid arthritis have an increased risk for devel-
oping cardiovascular diseases (CVD) compared to the general population, sim-
ilar to the CVD risk in patients with diabetes mellitus. However, there are no 
controlled studies investigating the incidence of cardiovascular (CV) events in RA 
patients with follow up of more than 20 years.
Objectives: The objectives of the current study were to investigate the incidence 
rates of CV events in a long-term follow up cohort of RA patients, and to com-
pare these to a similar cohort representing the general population, ie. The Hoorn 
study.
Methods: The CARRÉ study is an ongoing prospective cohort study, which 
started in 2001, investigating CV mortality and morbidity in 353 randomly 
selected patients with RA. Primary endpoints, i.e. verified medical history of cor-
onary, cerebral or peripheral arterial disease, were determined at baseline, and 
after three, ten, fifteen and twenty years of follow up. Patients were censored at 
the date of an experienced CV event or their death. Incidence density rates per 
100 patient years were calculated. Data were compared to results from the Hoorn 
study, a Dutch cohort study of glucose metabolism and other CV risk factors that 
began in 1989. All 2,484 participants were subject to an extensive and repeated 
CV screening program similar to that used in the CARRÉ study.
Results: After 20 years of follow up 118 patients (33%) developed at least one 
CV event in the Carré group. Mean (SD) follow up time was 11 (6) years with a 
total of 3,500 years at risk and an incidence rate of 3.4 per 100 patient-years; this 
is slightly up from the figure reported at 15 years, i.e. 3.2 per 100 patient-years. A 
CV event-free survival curve is shown in figure 1. After 30 years of follow up, 295 
participants of the Hoorn study had developed a CV event, during a mean follow 
up time 20 (8) years. Total time at risk was 50,000 years, with an incidence rate 
of 0.6 CV events per 100 patient years.
Conclusion: In our cohort the incidence rate of CV events in RA patients has 
remained consistently high when compared with the general population, despite 
better control of RA inflammation in recent years. This again confirms the need 
for timely CVD-risk screening and management.
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Figure 1. Survival curve of participants with rheumatoid arthritis. RA = rheumatoid arthritis
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Background: Rheumatoid arthritis (RA) is associated with an increased risk of 
atherosclerotic cardiovascular disease (CVD). The Expanded Cardiovascular 
Risk Prediction Score for Rheumatoid Arthritis (ERS-RA) estimates the 10-year 
risk of myocardial infarction, stroke or CVD-related death based on conventional 
and RA-specific (clinical disease activity index, CDAI, disease duration, gluco-
corticoid use) risk factors (1).
Objectives: We evaluated the associations between ERS-RA 10-year risk of 
CVD, high-sensitivity C-reactive protein (hs-CRP) concentrations, and pharma-
cological treatment in 1,251 RA patients collected by the “Cardiovascular Obesity 
and Rheumatic Disease Study (CORDIS)” group of the Italian Society of Rheu-
matology (SIR).
Methods: We assessed independent associations between ERS-RA risk score 
and each relevant variable using multivariate regression (ENTER approach; list-
wise deletion analysis). Given the relatively high number of missing hs-CRP data 
(n=385), regression analysis was also performed using multiple imputation (10 
sets, Stata 16.1). Regression models were not adjusted for independent varia-
bles included in the ERS-RA score.
Results: Among 1,251 RA patients [mean (SD) age 60.4(9.3), range (40-
80) years; 78% female; mean (SD) disease duration, 11.6(8) years; mean 
(SD) CDAI, 9(9); mean (SD) HAQ, 0.77(0.7); mean (SD) hs-CRP, 6.8(12) 
mg/L] the estimated 10-year CVD risk was 11.6(0.9) % [mean (SD)]. Regard-
ing treatment, 539(43%) received glucocorticoids, 676(54%) a biological 
or targeted synthetic disease-modifying anti-rheumatic drug (b/tsDMARD) 
(n missing=1), and 885(81%) at least one conventional synthetic DMARD 
(csDMARD). Ninety-three (7.4%) patients did not receive any treatment. After 
adjusting for the use of b/tsDMARD and csDMARD, hs-CRP concentrations 
were significantly associated with 10-year risk of CVD both in standard multi-
ple regression (n=865; coefficient=0.005 for each 10 mg/L hs-CRP increment, 
95% confidence interval (0.000-0.100), p=0.043) and after multiple imputa-
tion (n=1,251; coefficient=0.005 for each 10 mg/L hs-CRP increment, 95% 
confidence interval (0.000-0.114), p=0.035) (Table  1). This corresponds to 
an increase of 10-year CV risk of 1% for every 20 mg/L increase in hs-CRP 
concentrations.
Conclusion: In a large cohort of RA patients, we observed a significant, positive, 
and independent association between hs-CRP concentrations and 10-year CV 
risk estimated by ERS-RA. The cross-sectional design of the study did not allow 
to establish a cause-effect relationship between hs-CRP and CV risk. Given that 
conventional CV risk factors and inflammation-related variables are accounted 
for in the ERS-RA risk score, other, unexplored, mechanisms may underlie the 
observed association between hs-CRP and CV risk.
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