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Cardiovascular disease mortality in patients with

rheumatoid arthritis

50% of increased risk of CVD in 

patients with RA compared with 

general popolation

Aviña-Zubieta JA et al. Arthritis Rheum 2008 

High Incidence of Cardiovascular 

Events in a Rheumatoid Arthritis 

Cohort Not Explained by Traditional 

Cardiac Risk Factors

del Rincòn et al, Arthritis Rheum 2001



Cardiovascular Risk and Rheumatoid Arthritis



CV risk prediction algorithms and RA

Systematic Coronary

Risk Evaluation
Framingham risk

score
Commonly used 

algorithms provide 

less accurate 

predictions of CV risk 

in the RA population, 

Arts E E A et al. Ann Rheum Dis 2013

Reynolds QRisk II

in the RA population, 

compared with 

results reported in 

the general 

population





Potential mechanisms
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Citokines and CV risk
Choy E. Rheumatology 2012;51:v3v11

doi:10.1093/rheumatology/kes113



• Strongest known environmental factor for RA

• Decreasing prevalence of smoking in general 

population

Cardiovascular risk factors : Smoking

population

• Prevalence of smoking in RA

– OR: 1.56 (1.35 – 1.80)

Boyer JF et al Joint Bone Spine, 2011 



Five-year survival rates (in %) for patients with highly active disease (DAS28 scores >5.1 at 
≥80% of the observation time (18% of patients) and low disease activity (DAS28 scores <3.2 

for ≥80% of the observation time (9% of patients) CHD: coronary heart disease.

Listing J et al. Ann Rheum Dis -2013-



NSAIDs in rheumatoid arthritis

Lindhardsen J et al. Ann Rheum Dis. 2013 

Salpeter SR et al. Am J Med. 2006

The cardiovascular risk associated with 

NSAIDs use in RA patients was significantly 

lower than in non-RA individuals.



Glucocorticoids and survival in RA

Listing J et al. Ann Rheum Dis doi:10.1136/annrheumdis-2013-204021



Glucocorticoid and CV risk

van Sijl AM et al. PLoS One. 2014

Subgroup-analysis for patients who were not on concomittant NSAIDs did not reveal 

essentially different results.

Glucocortioid use is a risk factor for CV events in RA, but that this association is 

strongly confounded by disease activity and disability.



Methotrexate and CV risk

Micha R et al. Am J Cardiol. 2012



Biologic agents and survival in RA

Listing J et al. Ann Rheum Dis doi:10.1136/annrheumdis-2013-204021



TNF inhibitors and CV risk

The balance of evidence suggests that TNF-

antagonists may have a beneficial effect on 

arterial stiffness and therefore 

cardiovascular risk.



lipid changes by tocilizumab in rheumatoid arthritis



Tocilizumab and CV risk

TCZ induced elevations in 

LDL-C but altered HDL 

particles towards an anti-

inflammatory composition 

and favourably modified 

most, but not all, measured most, but not all, measured 

vascular risk surrogates

McInnes I A et al. Ann Rheum Dis 2013

The net effect of such changes 

for cardiovascular risk requires 

further studies



Nat Rev Rheumatol 2013



TNF inhibitors effects on CRP and lipids

Levels of all lipid particles generally decrease 

in severe, untreated RA when inflammatory  

levels are high

Suppression of inflammation with biologics 

can, therefore, be anticipated to raise levels of 

all lipids

Choy E et al. Ann Rheum Dis. 2009

all lipids

Therefore, changes in lipid profiles,  

particularly increases in cholesterol and 

triglycerides that occur with treatments for 

severe inflammation, may not represent 

increased cardiovascular risk as in the usual 

understanding of lipid-level elevations in 

individuals without significant inflammation.



Dyslipidemia and RA activity

Robertson J L et al. Nature Rev Rheum 2013



Ann Rheum Dis 2013



Atorvastatin and CV risk in RA

McCarey D W et al. Lancet. 2004



• Increased prevalence : 5/7 studies

• Meta analysis

– OR : 1.74 (1.22 – 2.50)

Cardiovascular risk factors : diabetes

– OR : 1.74 (1.22 – 2.50)

Liao K et al, Rheumatology, 2013

Boyer JF et al Joint Bone Spine, 2011 



Inflammasome and diabetes

PYD

Cryopyrin

(NLRP3)

NLRP3-gain-of-
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Inflammasome
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Inflammasome and diabetes

Dinarello CA. Annu Rev Immunol. 2009



Inflammasome and diabetes



Inhibition of IL-6 and CV risk

Schultz O et al. PloS One. 2010



EULAR recommendations

Recommendations
Level of 
evidence

Strength of
recommendat
ion

RA should be regarded as a condition associated with higher risk for CV disease. This may also apply to 
AS and PsA, although the evidence base is less. The increased risk appears to be due to both an increased 
prevalence of traditional risk factors and the inflammatory burden

2b–3 B

Adequate control of disease activity is necessary to lower the CV risk 2b–3 B

CV risk assessment using national guidelines is recommended for all patients with RA and should be 
considered annually for all patients with AS and PsA. Risk assessments should be repeated when antirheumatic
treatment has been changed

3–4 C

Risk score models should be adapted 

Micha R et al. Am J Cardiol. 2012

Risk score models should be adapted for patients with RA by introducing a 1.5 multiplication factor. This 
multiplication factor should be used when the patient with RA meets two of the following three criteria:

3–4 C

Disease duration of more than 10 years

RF or anti-CCP positivity

Presence of certain extra-articular manifestations

TC/HDL cholesterol ratio should be used when the SCORE model is used 3 C

Intervention should be carried out according to national guidelines 3 C

Statins, ACE inhibitors and/or AT-II blockers are preferred treatment options 2a–3 C-D

The role of coxibs and most NSAIDs in CV risk is not well established and needs further investigation. 
Hence, we should be very cautious about prescribing them, especially for patients with a documented CV 
disease or in the presence of CV risk factors

2a–3 C

Corticosteroids: use the lowest dose possible 3 C

Recommend smoking cessation 3 C
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