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Abstract— The review highlights the role of inflammation in Rheumatoid Arthritis( RA) patients in promoting atherogenesis and 
subsequently CVD events It also discusses the implication of long term suppression of the systemic inflammatory response in 
RA could be effective in reducing risk of coronary heart disease. 
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1. INTRODUCTION 

Rheumatoid Arthritis (RA) is an inflammatory 
arthritis .1Inflammation interacts with traditional 
risk factors to promote atheromatous lesions.There 
is a linear correlation between degree of 
inflammation and risk of developing cardiovascular 
disease .2-3Systemic inflammatory response plays a 
key role in development of accelerated 
atherogenesis .By implication,suppression of 
inflammatory response in RA should be effective in 
reducing risk of coronary artery disease .There is 
considerable evidence for development of coronary 
artery disease in RA patients.4-6 

2. INFLAMMATORY PATHWAY 
LEADING TO CVD,A SEQUALE 

Systemic markers of inflammation in RA could 
independently predict CHD events in both Men and 
Women.7Levels of cytokines and inflammatory 
mediators play important role in the prediction of 
CVD events in RA.The main focus of this review is 
to highlight the concept of inflammatory driven 
atherogenesis .This concept is well supported by the 
similar appearance of plaque composition of 
unstable coronary lesions and inflammatory 
synovitis in RA.In RA most powerful measure of 
synovial inflammation is CRP and levels of CRP can 
be used as a guiding tool to judge the clinical 
response to therapy. 8-9Elevated systemic cytokine 
levels and acute phase reactants, inflammatory 

mediators closely  correlate to lipid levels..Thus 
,altered circulating cytokines not only arise from 
liver but from the inflamed joints .Cytokines are 
known to induce metabolic effects like,alterations in 
lipids molecular chemistry .and peripheral insulin 
resistance .However chronic elevations in cytokine 
levels promotes accelerated atherogenesis via 
aggravation of lipid metabolism and insulin 
resistance .Of significance are leptin and IL-6 levels 
.10-12 

3. INFLAMMATORY MEDIATORS 
AND ITS ROLE 
INATHEROGENESIS 

In RA the site of inflammation is the synovial tissue 
from which cytokines are released into the systemic 
circulation .Levels of inflammatory mediators are 
linearly correlated to the grade of inflammation 
.TNF-ALPHA,IL-1 beta and IL-6 are at higher levels 
when inflammation are at the peaks .13-14These 
circulating cytokines have systemic effects on 
distant tissues  ,including adipose,skeletalmucle 
,liver and vascular endothelium,leading to 
proatherogenic changes like,insulin resistance 
,dyslipidemia,prothrombotic effects ,pro-oxidative 
stress and endothelial dysfunction .These lead to 
accelerated atherogenesis .Magnitude of systemic 
inflammatory response in RA correlates to CVD 
events .So primarily comorbid condition 
,cardiovascular disease is related to the number of 
inflamed joints .15-17 
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4. INSULIN RESISTANCE & ITS 
ROLE IN ATHEROGENESIS 

Insulin resistance and hyperinsulinemia also 
correlate well to the degree of inflammation 
.Steroids subside inflammation and cause 
improvement in insulin sensitivity implicating 
inflammatory pathway as the main causal pathway 
.IL-6 and TNF-Alpha cause elevated levels of fatty 
acids and play important role in insulin resistance 
.18This highlights useful role of TNF-Alpha blockade 
on insulin sensitivity in RA subjects  

5. Role of DyslipidemicProfile  

RA patients demonstrate low levels of HDL and 
high levels of LDL.There is inverse association 
between inflammatory markers ( CRP or ESR )and 
HDL .Antiinflammatory agents cause reduction in 
CRP and ESR and lead to elevation of HDL levels 
.Serum LDL correlate positively with the degree of 
inflammation and levels of inflammatory mediators 
.The dyslipidemic pattern in RA is highly 
atherogenic .Serum LDL are the prime predictors of 
CVD events .Inflammatory activity in RA leads to 
elevations in lipid parameters ,supporting role in 
atherogenesis .19 

6. ROLE OF OXIDATIVE STRESS  

Cytokines can directly promote oxidative 
modification ofLDL ,So high levels of oxidized 
lipidsare found in RA .Enhanced oxidative activity 
is found in RA and is positively correlated with 
acute phase reactants .Antioxidant levels of vitamin 
Aand E are low in RA patients .High oxidant stress 
titers and low antioxidant levels also lead to 
atherogenic profile in RA .20 

7. HEMOSTATIC CHANGES IN RA 

Raised levels of TNF-alpha and IL-6 ,lead to 
elevated fibrinogen ,von Willbrand factor ,fibrin D 
dimer and tissue plasminogen activator antigen 
concentration ,thrombocytosis leading to 
hypercoagulable state in RA .There is a significant 
graded relationship between cytokine levels and 
Hypercoagulable state also with blood pressure .21 

8. HOMOCYSTEINE LEVELS AND 
CORRELATION TO 
INFLAMMATION 

Homocysteine levels are inversely correlated to 
markers of inflammation ( CRP,ESR)23 

Chronic systemic inflammation leads to spectrum 
of metabolic defects in RA including insulin 
resistance ,Low HDL levels ,endothelial dysfunction 
.These metabolic defects correlate with the degree of 
inflammatory activity in these disease processes 
.Immune dysregulation and metabolic dysfunction 
play interlinked role in RA.24 

New Approach to treatment modality –Long term 
suppression of the systemic inflammatory response 
in RA should reduce CVD risk .MTX treatment, 
most effective DMARD reduces mortality by 
reducing CHD mortality.Vitamin D is a sunshine 
vitamin and is key player in Bone diseases (like 
Osteoporosis,Osterarthritis,Rheumatoid 
Arthritis),Autoimmune diseases,Chronic diseases 
like Diabetes 
Mellitus,Hypertension,CardiovascularDiseases,Met
abolic Syndromes and Cystic fibrosis Calcium 
,Magnesium and Phosphorus are the key ions 
whose interplay is closely linked to each other in 
positive bone metabolism and Vitamin D is the 
regulator of this process.Hence in RA patients 
Vitamin D levels should be monitored and adequate 
supplementation should be provided .25,27,28 
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10. CONCLUSION 
Inflammation should be closely monitored in 
RA patients and aggressive treatment with 
MTX +NSAIDS + CORTICOSTEROIDS should 
be started as early part of treatment and every 
step should be taken to subside the 
inflammation .Simultaneous monitoring of 
Blood Pressure levels and serum lipid profile 
should be stressed .Established therapies for 
CHD risk reduction such as statins or ACE 
inhibitors should be started in RA patients with 
abnormal lipid profile .The anti-inflammatory 
properties of statins may offer particular 
advantage to RA patients.Systemic 
inflammatory response in RA is the key role 
player to accelerated atherogenesis .29This 
reveals that long term suppression of the 
systemic inflammation in RA will lessen CHD 
risk .Systemic inflammatory markers are better 
predictors of CHD risk in RA .Suppression of 
inflammation in RA will substantially reduce 
CVD events in RA patients. 
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