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Rheumatoid Arthritis (RA):  
A Substantial Burden 

 Affects ~0.5%–1% of the 
European and US population1-3  

 3 times more common in 
women 3  

 Peak age of onset ~60 years3  
 

 

1 Alamanos Y, et al. Semin Arthritis Rheum 2006; 36:182–188; 2 Chen S, et al. Drug Topics. 2000;April 3:47-56; 
3 Scott DL, et al. Br J Rheumatol. 1998;37:546-554; 4 Pincus T, Callahan LF. J Rheumatol. 1986;13:841-845. 

 After 10 years 50% unable to function at work  

 After 20 years 90% clinically disabled 

 Reduces life expectancy by 3–18 years 4 



Gabriel SE, Crowson CS, Kremers HM, et al 

Survival in Rheumatoid Arthritis A Population-Based 
Analysis of Trends Over 40 Years 

Arthritis Rheum 2003;48:54-8 

CONCLUSION 
• Survival in RA 

patients is 
significantly lower 
than expected.  



• Premature coronary heart disease and cardiovascular 
disease have been recognized as major determinants 
of morbidity and mortality in patients with RA 

• In active RA, the majority of cardiovascular deaths 
result from accelerated atherosclerosis 

RA and cardiovascular (CV) events 



Roman MJ, et al. Ann Intern Med 2006;144:249-56 



Karpouzas GA, Malpeso J, Choi TY, Li D, Munoz S, et al 

Prevalence, extent and composition of coronary plaque in 
patients with rheumatoid arthritis without symptoms or 
prior diagnosis of coronary artery disease  

Ann Rheum Dis 2013 (in press) 

CONCLUSION 

• RA patients without CAD have higher prevalence, 
extent, and severity of all types of coronary plaque. 
Residual disease activity associates with presence of 
higher risk NCP and MP potentially contributing to 
future adverse cardiac events 



Karpouzas GA, et al. Ann Rheum Dis 2013 
(in press) 



Karpouzas GA, et al. Ann Rheum Dis 
2013 (in press) 



Karpouzas GA, et al. Ann Rheum Dis 2013 (in press) 



Karpouzas GA, et al. Ann 
Rheum Dis 2013 (in press) 



Semb AG, Rollefstad S, Provan SA, Kvien TK, et al 

Carotid Plaque Characteristics and Disease Activity in 
Rheumatoid Arthritis 

J Rheumatol 2013;40:359–68 
CONCLUSION 

• Patients with RA had more CP compared with controls and patients 
in CDAI remission, and controls had more stable CP than patients 
with active disease; these findings point to the importance of 
achieving remission in RA 

Van Halm VP 

Patients with rheumatoid arthritis have more vulnerable 
arterial plaques, but lowering disease activity may 
stabilize this threat 

J Rheumatol 2013;40:348-9 



Semb AG, et al. J Rheumatol 2013;40:359–68 



Semb AG, et al. J Rheumatol 2013;40:359–68 



Evans MR, Escalante A, Battafarano DF, et al 

Carotid atherosclerosis predicts incident acute coronary 
syndromes in rheumatoid arthritis 

Arthritis Rheum 2011;63:1211-20 

CONCLUSION 

• Atherosclerosis is strongly associated with ACS in RA. 
RA patients with carotid plaque, multiple CV risk factors 
(particularly diabetes mellitus or hypertension), many 
swollen joints, and a high cumulative dose of 
glucocorticoids, as well as RA patients who are men, 
are at high risk of ACS 



Figure 2 Cumulative incidence of silent myocardial infarction in a population-based incidence cohort of 603 patients 
with RA and a matched non-RA comparison group of 603 non-RA subjects from the same underlying population.  © 
Increased unrecognized coronary heart disease in rheumatoid arthritis: a population-based study. Arthritis Rheum 
2005;52:402–11. Reprinted with permission of Wiley-Liss, Inc, a subsidiary of John Wiley & Sons, Inc. 

Gabriel SE. Ann Rheum Dis 2008;67 Suppl 3:iii30-4 



Davis JM 3rd, et al. Arthritis Rheum 2008;58:2603-11 



Solomon DH, et al. Ann Rheum Dis 2006;65:1608-12 

Figure 1  Incidence rates of cardiovascular events among the total 
study population 

http://ard.bmj.com/content/vol65/issue12/images/large/ar50377.f1.jpeg


Avina-Zubieta JA, Thomas J, Sadatsafavi M, et al 

Risk of incident cardiovascular events in patients with 
rheumatoid arthritis: a meta-analysis of observational 
studies 

Ann Rheum Dis 2012;71:1524-9 

CONCLUSION 

• Published data indicate that the risk of incident CVD is 
increased by 48% in patients with RA compared to the 
general population 



Avina-Zubieta JA, et al. Ann Rheum Dis 2012;71:1524-9 



van Sijl AM, Peters MJ, Knol DK, et al 

Carotid intima media thickness in rheumatoid arthritis 
as compared to control subjects: a meta-analysis 

Semin Arthritis Rheum 2011;40:389-97 

CONCLUSION 
• Our observations support the current evidence base 

for an increased cardiovascular burden in RA and 
support the use of cIMT in observational studies in 
RA patients 



van Sijl AM et al. Semin Arthritis Rheum. 2011;40:389-97 



Corrales A, Parra JA, González-Juanatey C, et al 

Cardiovascular risk stratification in rheumatic diseases: 
carotid ultrasound is more sensitive than Coronary Artery 
Calcification Score to detect subclinical atherosclerosis in 
patients with rheumatoid arthritis  

Ann Rheum Dis 2013 (in press) 

CONCLUSION 

• Carotid ultrasonography is more sensitive than CACS for 
the detection of subclinical atherosclerosis in RA 



ΡΑ - εκηίμηζη καπδιαγγειακού κινδύνος 

Conroy R et al. Eur Heart J 2003;24:987-1003 



González-Gay MA, González-Juanatey C, Llorca J 

Carotid ultrasound in the cardiovascular risk 
stratification of patients with rheumatoid arthritis: when 
and for whom? 

Ann Rheum Dis 2012;71:796-8 

CONCLUSION 

• The presence of abnormal carotid IMT (>0.90 mm) or 
carotid plaques would lead to these patients being 
considered as having high CV risk regardless of the results 
derived from the modified SCORE 



Mavrogeni S, Dimitroulas T, Sfikakis PP, Kitas GD 

Heart involvement in rheumatoid arthritis: Multimodality 
imaging and the emerging role of cardiac magnetic 
resonance 

Semin Arthritis Rheum 2013. [Epub ahead of print] 



• Traditional risk factor for CVA 

• Inflammation of disease process 

• Treatment of RA 

Cardiovascular risk factors in RA 



• Obesity 

• Smoking 

• Hypertension 

• Physical inactivity 

• Dyslipidemia 

• Insulin resistance 

Traditional risk factors for CVA are more frequent 
found in RA than in control patients 

Han C, et al. J Rheumatol 2006;33:2167-72; Solomon DH, et al. Ann Rheum Dis 2010;69:2114-7; 
Gonzalez A, et al. Ann Rheum Dis 2008;67:64-9 



 Traditional CV risk factors appear to differ significantly 
between RA cases and controls include: 

 Insulin resistance Dyslipidemia 

 Abnormal fat distribution Hypertention 

 Cigarette smoking Diabetes mellitus 

 Lack of physical activity 

 All the above are elevated in RA compared to controls 

Liao KP, Solomon DH. Rheumatology (Oxford) 2013;52:45-52 



Πασςζαπκία και ΡΑ 

Η πατσζαρθία ζηε ΡΑ ζτεηίδεηαη κε: 

• Ελεργόηεηα ηες λόζοσ 

• Δοκηθές βιάβες 

• Λεηηοσργηθή ηθαλόηεηα – ποηόηεηα δφής 

• Επηβίφζε  

Van den Berg MH. J Clin Rheumatol 2007;13:181-6 
Metsios GS. Eur J Cardiovasc Prev Rehabil 2009;16:188-94 



Outside Europe: 
 USA 
 Canada 
 Argentina 
 Brazil 
 UAE 

Kos 

Joining 2008: 
 Japan 
 India 
 Egypt 
 Slovenia 

 QUEST-RA From January 2005 to April 2008:  
 6004 patients from 70 clinics in 25 countries 



Plots showing the mean DAS28 scores and the 95% confidence intervals (y-axis) by BMI 
category (x-axis), i.e. normal, overweight and obese, (a) for each country participating in the 
QUEST-RA study, (b) for the combined dataset and (c) for female and male patients separately 

Jawaheer D, et al; Quest RA Study. Clin Exp Rheumatol 2010;28:454-61 
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Jawaheer D, et al; Quest RA Study. Clin Exp Rheumatol  2010;28:454-61 

Plots showing the mean (a) ESR, (b) Patient Global Scores, (c) Swollen Joint Counts, and (d) 
Tender Joint Counts, with 95% confidence intervals (y-axis) by BMI category (x-axis) in the 
combined dataset, for female and male patients separately. 

A B 

C D 





How often do you exercise aerobically (sweating, 
increased heart rate, shortness of breath) for at least 
one-half hour (30 minutes)?  Please check only one. 

• 3 or more times per week   

• 1 – 2 times per week   

• 1 – 2 times per month 

• I do not exercise regularly  

QUEST-RA: 



% of patients with RA

0 10 20 30 40 50 60 70 80 90 100

Argentina

Italy

France

Turkey

Poland

Latvia

Spain

Estonia

Canada

Serbia

USA

Germany

UK

Denmark

Greece

Lithuania

Netherlands

Sweden

Ireland

Hungary

Finland

QUEST-RA: Self-reported level of physical exercise 

No regular exercise 71% 1-2 weekly 15% >3 weekly 14% 

Sokka et al. Arthritis Rheum 2008;59:42-50 



ωμαηική δπαζηηπιόηηηα και ΡΑ 

Οη αζζελείς κε ΡΑ: 

• Ληγόηερο δραζηήρηοη ζε ζτέζε κε ηο γεληθό πιεζσζκό 

• Παροσζηάδοσλ τεηρόηερο ιηπηδαηκηθό προθίι 

• Υυειή ΑΠ 

• Πατσζαρθία 

Van den Berg MH. J Clin Rheumatol 2007;13:181-6 
Metsios GS. Eur J Cardiovasc Prev Rehabil 2009;16:188-94 



Manavathongchai S, Bian A, Rho YH, Oeser A, et al 

Inflammation and Hypertension in Rheumatoid Arthritis 

J Rheumatol 2013 Sep 1. [Epub ahead of print] 

CONCLUSION  

• HTN in patients with RA is not associated with 
generalized systemic inflammation or insulin resistance, 
but is associated with increasing concentrations of 
homocysteine and leptin 



Serelis J, Papagiotakos DB, Mavrommati M, Skopouli FN  

Cardiovascular Disease Is Related to Hypertension in 
Patients with Rheumatoid Arthritis: A Greek Cohort Study 

J Rheumatol 2011;38:236-41 

CONCLUSION  

• Hypertension was an important risk factor for CVD 
development in patients with RA 

• Late RA onset and inadequate early control of disease activity 
(as attested by CRP) remain additional risk factors. 
Leflunomide treatment may have a contributing effect. Early 
and effective treatment of RA and strict control of 
hypertension may modify the burden of CVD in RA patients 



Georgiadis AN, Papavasiliou EC, Lourida ES, Alamanos Y, 
Kostara C, Tselepis AD, Drosos AA 

Atherogenic lipid profile is a feature characteristic of patients 
with early rheumatoid arthritis: effect of early treatment--a 
prospective, controlled study 

Arthritis Res Ther 2006;8:R82 



Georgiadis AN, et al. Arthritis Res Ther 2006;8:R82 



IMTs measurements before and after treatment 

• Common carotid artery IMTs 
were higher in RA patients 
compared to controls (0,820,29 
vs 0,57 0,11, p<0,05). 

• After 1 year therapy a decrease 
of the IMTs was noted 
(0,630,196 vs 0,570,11, 
p<0,001). 

• Three patients (1 man, 2 
women) and 2 controls (1 man 
and 1 woman) had focal 
plaques. 

Georgiadis AN, et al. Semin Arthritis Rheum 2008;38:13-9 



del Rincón ID, Williams K, Stern MP, Freeman GL, 
Escalante A 

High incidence of cardiovascular events in a rheumatoid 
arthritis cohort not explained by traditional cardiac risk 
factors 

Arthritis Rheum 2001;44:2737-45  

CONCLUSION 

• The increased incidence of CV events in RA patients is 
independent of traditional CV risk factors. This 
suggests that additional mechanisms are responsible 
for CV disease in RA  



Maradit-Kremers H, Nicola PJ, Crowson CS, Vallman KV, 
Gabriel SE 

Cardiovascular death in rheumatoid arthritis  

Arthritis Rheum 2005;52:722-32 

CONCLUSION 

• These results indicate that markers of systemic 
inflammation confer a statistically significant 
additional risk for cardiovascular death among 
patients with RA 



Turesson C, Jacobsson L, Bergström U 

Extra-articular rheumatoid arthritis: prevalence and 
mortality 
 
Rheumatology (Oxford) 1999;38:668-74 

CONCLUSION 

• In this series, serositis and cutaneous vasculitis were 
predominant extra-articular manifestations of RA 



Goodson NJ, Wiles NJ, Lunt M, Barrett EM, Silman AJ, 
Symmons DP 

Mortality in early inflammatory polyarthritis: 
cardiovascular mortality is increased in seropositive 
patients 
 
Arthritis Rheum 2002;46:2010-9 

CONCLUSION 

• Excess mortality in the early years of IP is confined to 
patients who are seropositive for RF 



Hjeltnes G, Hollan I, Førre Ø, Wiik A, et al 

Anti-CCP and RF IgM: predictors of impaired endothelial 
function in rheumatoid arthritis patients 

Scand J Rheumatol 2011;40:422-7 

CONCLUSION 

• The presence of anti-CCP antibodies and RF IgM was 
related to impaired endothelial function independent of 
other cardiovascular risk factors in RA patients 



Other risk factor of atherosclerosis  
in RA patients  

• Systemic inflammation ( CRP) 

• High disease activity (DAS-28 >4.2) 

• Extra-articular manifestations (nodules, plurisy) 

• Long-standing disease 

• Disability (HAQ >1.5) 

• Presence of autoantibodies (RF, CCP) 







Galarraga B, Khan F, Kumar P, Pullar T, Belch JJ 

C-reactive protein: the underlying cause of microvascular 
dysfunction in rheumatoid arthritis 

Rheumatology (Oxford) 2008;47:1780-4 

CONCLUSION 

• Systemic inflammation (CRP) is independently 
associated with microvascular dysfunction in patients 
with RA 

• This strong correlation is independent of other 
conventional vascular risk factors 



Largo R, Sánchez-Pernaute O, Marcos ME, et al 

Chronic arthritis aggravates vascular lesions in rabbits with 
atherosclerosis: A novel model of atherosclerosis associated 
with chronic inflammation 

Arthritis Rheum 2008;58:2723-34 

CONCLUSION 
• The onset of chronic AIA in animals with atherosclerosis 

resulted in the local and systemic up-regulation of 
mediators of tissue inflammation and plaque instability 
associated with a higher incidence of aortic lesions 



Largo R, et al. Arthritis Rheum 2008;58:2723-34 

Figure 3. Neointimal hyperplasia and macrophage 
staining in injured femoral arteries. A–C, Hematoxylin 
and eosin–stained sections of femoral arteries from a 
healthy rabbit (A), a rabbit with both chronic AIA and 
atherosclerosis (B), and a rabbit with atherosclerosis 
alone (C), harvested 4 weeks after vascular injury. A 
complete section of each vessel is shown in each 
inset. D, Intima-media thickness ratio in the femoral 
arteries of each group of animals. E–G, RAM11-
stained sections of femoral arteries from a healthy 
rabbit (E), a rabbit with both chronic AIA and 
atherosclerosis (F), and a rabbit with atherosclerosis 
alone (G). A complete section of each vessel is shown 
in each inset. H, Proportion of RAM11 staining in the 
femoral arteries of each group of animals. Bars in D 
and H show the mean and SEM (n  10–15 rabbits per 
group).   P  0.05 versus healthy controls; #  P  0.05 
versus rabbits with both chronic AIA and 
atherosclerosis. No femoral lesions were seen in 
rabbits with chronic AIA alone. 
Original magnification  200;  40 in insets.) 



Giles JT, Post WS, Blumenthal RS, Polak J, Petri M, Gelber 
AC, Szklo M, Bathon JM. 

Longitudinal predictors of progression of carotid 
atherosclerosis in rheumatoid arthritis. 

Arthritis Rheum 2011;63:3216-25 



 To explore predictors of change in measures of carotid 
atherosclerosis among RA patients without CV at baseline 

Objectives 

Methods 
 158 RA patients were investigated  

 RA patients underwent carotid ultrasonography at 2 time 
points separated by a mean ± SD of 3.2 ± 0.3 years.  

 The average yearly change in the mean maximal intima-
media thickness (IMT) of the common carotid artery (CCA) 
and the internal carotid artery (ICAs) and with incident or 
progressive plaque in the ICA/carotid bulb, were explored. 

Giles JT, et al. Arthritis Rheum 2011;63:3216-25 



 The maximal CCA-IMT increased in 82% and the 
maximal ICA-IMT increased in 70%. Incident plaque was 
observed in 14% of those without plaque at baseline. 
Plaque progression was observed in 5% of those with 
plaque at baseline 

 Among RA predictors, the adjusted average yearly 
change in the maximal CCA-IMT was significantly greater 
in patients with earlier RA than in those with established 
disease  

 Higher swollen joint counts and higher CRP levels were 
both associated with incident or progressive plaque 

Results 

Giles JT, et al. Arthritis Rheum 2011;63:3216-25 



Innala L, Möller B, Ljung L, Magnusson S, et al 

Cardiovascular events in early RA are a result of 
inflammatory burden and traditional risk factors: a five 
year prospective study 

Arthritis Res Ther 2011;13:R131 

CONCLUSION 

• The occurrence of new CV events in very early RA was 
explained by traditional CV risk factors and was 
potentiated by high disease activity. Treatment with 
DMARDs decreased the risk. The results may have 
implications for cardio-protective strategies in RA 



Innala L, et al. Arthritis Res Ther 2011;13:R131 



Innala L, et al. Arthritis Res Ther 2011;13:R131 



Innala L, et al. Arthritis Res Ther 2011;13:R131 



Lindhardsen J, Ahlehoff O, Gislason GH, et al 

The risk of myocardial infarction in rheumatoid arthritis 
and diabetes mellitus: a Danish nationwide cohort study 

Ann Rheum Dis 2011;70:929-34 

CONCLUSION 
• RA is associated with the same risk of MI as DM, and the 

risk of MI in RA patients generally corresponded to the risk 
in non-RA subjects 10 years older 

Nurmohamed MT, Kitas G  

Cardiovascular risk in rheumatoid arthritis and diabetes: 
how does it compare and when does it start? 

Ann Rheum Dis 2011;70:881-3  



Protogerou A, Zampeli E, Tentolouris N, et al 

Subclinical femoral atheromatosis in rheumatoid arthritis: 
comparable prevalence to diabetes mellitus in a case-
control study 

Ann Rheum Dis 2012;71:1534-6 

CONCLUSION 

• Subclinical femoral atheromatosis in RA is analogous to 
DM, further confirming the territorial unrestricted 
acceleration of the atheromatic process in these 
patients. Cardiovascular risk stratification based on both 
carotid and femoral plaque detection in RA should be 
addressed prospectively 



van Halm VP, Peters MJL, Voskuyl AE, Boers M, et al 

Rheumatoid arthritis versus diabetes as a risk factor for 
cardiovascular disease: a cross-sectional study, the 
CARRE´ Investigation  

Arthritis Rheum 2013;65:1675-83 

CONCLUSION 

• The prevalence of CVD in RA is increased to an extent 
that is at least comparable to that of DM2. This should 
have implications for primary cardiovascular prevention 
strategies in RA 



Young SP, Kapoor SR, Viant MR, Byrne JJ, Filer A, et al 

The impact of inflammation on metabolomic profiles in 
patients with arthritis 

Arthritis Rheum 2013;65:2015-23 

CONCLUSION 

• The metabolic fingerprint reflects inflammatory disease 
activity in patients with synovitis, demonstrating that 
underlying inflammatory processes drive significant 
changes in metabolism that can be measured in the 
peripheral blood 





Kozera L, et al. Rheumatology (Oxford) 2011;50:1944-54 

Key soluble biomarkers that are associated with different stages of the 
atherosclerosis pathway in the metabolic syndrome and RA 

SSA: serum amyloid 
PAI-1: plasminogen activator inhibitor-1 

MetS RA 

↑ TNF, ↑ IL-6, ↑ CRP,  
↑ leptin, ↑ resistin, ↑/↓ adiponectin,  

↑ insulin, ↑ glucose 

↑ TNF, ↑ IL-1, ↑ IL-6, ↑ CRP, ↑ SAA,  
↑ leptin, ↑ adiponectin, ↑ visfatin,  

↑ insulin, ↑ glucose 

Endothelial dysfunction: ↑ MCP-1, ↑ slCAM-1, ↑ sVCAM-1,  
↑ sE-selectin, ↓ sL-selectin, ↑ VWF, ↑ tPA, ↑ PAI-1 

Plaque instability: ↑ MMP9, ↑ myeloperoxidase, ↑ sCD40L 

Cardiac overload/Ventricular dysfunction: ↑ NT-proBNP 



McInnes I, Schett G. NEJM 2011;365:2205-19 



Treatment of RA 

• Coxibs and NSAIDs 

• Steroids  

The first extent prothrombolic effects while steroids have 
deleterious effects on lipids, obesity, blood pressure and 
insulin resistance 

Cardiovascular risk factors in RA 

Bolten WW. Ann Rheum Dis 2006;65:7-13 
Da Silva JA, et al. Ann Rheum Dis 2006;65:285-93 



Smolen JS et al. Arthritis Res Ther 2008;10:208. 



Targets of therapy in RA 

Clinical remission 
DAS-28 <2,6 

 

Maintenance of quality of live 

 

Inhibition of structural damage 



Provan SA, Semb AG, Hisdal J et al 

Remission is the goal for cardiovascular risk 
management in patients with rheumatoid arthritis: a 
cross-sectional comparative study  

Ann Rheum Dis 2011;70:812-7 

CONCLUSION 

• Patients with active RA, but not those in remission, had 
significantly increased levels of CVD risk markers 



Wasko MC, Kay J, Hsia EC, Rahman MU 

Diabetes mellitus and insulin resistance in patients with 
rheumatoid arthritis: Risk reduction in a chronic 
inflammatory disease 

Arthritis Care Res 2011;63:512-21 

CONCLUSION  
• Controlling inflammation may improve insulin sensitivity 
and subsequently reduce the risk of developing type 2 
DM in RA patients. This may also reduce the risk of CVD 
in this high-risk group 



Solomon DH, Peters MJL, Nurmohamed MT, Dixon W 

Motion for Debate: the Data Support Evidence-Based 
Management Recommendations for Cardiovascular 
Disease in Rheumatoid arthritis 

Arthritis Rheum 2013;65:1675-83 



Kozera L, Andrews J, Morgan AW 

Cardiovascular risk and rheumatoid arthritis--the 
next step: differentiating true soluble biomarkers 
of cardiovascular risk from surrogate measures of 
inflammation  

Rheumatology (Oxford) 2011;50:1944-54 

CONCLUSION 

• RA is a risk factor for CVD 

• Traditional risk factors and inflammation predict CVD in 
RA and should be aggressively managed 

• Long-term CV outcomes should be prospectively 
examined in future studies 



 Cardiovascular disease and premature atherosclerosis 
are frequently observed in RA patients 

 Classical factors and systemic inflammation are 
responsible for premature atherosclerosis 

 Early intervention with DMARDs especially MTX, and/or 
anti-TNF therapy reduces structural damage 
development  

 This early intervention may have a beneficial effect on 
the cardiovascular risk in these patients 

Conclusions 
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