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Abstract
We will review the interaction of traditional risk factors
(dyslipidemia, obesity, insulin resistance, diabetes,
hypertension, cigarette smoking and physical inactivity),
inflammation, DMARDs in cardiovascular diseases in
Rheumatoid Arthritis (RA) patients.
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Introduction
We present a hypothetical patient, a 60 year old man with

hypertension, T2DM, and seropositive erosive RA diagnosed for
10 years. He had TG 250 mg/dl, HDL 47 mg/dl and LDL of 150
mg/dl. He is an active smoker. This diagnosed RA patient has
traditional cardiovascular risk factors. In this case lot of risk
factors interplay and are responsible for cardiovascular outcome
in RA patients [1].

We would discuss the interplay of traditional cardiovascular
risk factors, inflammation and treatments for RA and would also
consider the current methods of cardiovascular risk
stratification. We would conclude by discussing current
strategies for estimating CV risk [2].

Dyslipidemia
Raised LDL infiltrates the endothelial layer and gets oxidized in

subendothelial space leading to the formation of fatty streak,
eventually develop to fibrous plaques. Plaqueruptue causes
thrombosis leading to blockage of the arteries leading to
terminal events i.e. MI, sudden death [3].

van Halm et al. [4], did a cross sectional study and the study
concluded, patients who later develop rheumatoid arthritis have
a considerably more atherogenic lipid profile than matched
blood donors at least 10 years before onset of symptoms. As

inflammation only marginally explains the differences between
the two groups, a modulating effect of lipids on inflammatory
processes is hypothesised [5].

MTX does not have any effect on the lipid profile of RA,
Westlake et al. [6], suggested that Methotrexate (MTX) use is
associated with a reduced risk of CVD events in patients with RA.
This may be important early in the disease course. The
mechanism for this possible benefit cannot be fully determined
from the current literature but, is likely to be multi-factorial. As
disease control continues to improve in RA, future studies need
to address the impact of MTX and other DMARDs or biologics on
CVD, which remains the leading cause of death and a significant
comorbidity in these patients. It is unlikely that a randomized
controlled trial designed to determine the impact of MTX on
CVD should be conducted [7-11]. However, all future studies
assessing the efficacy of new or currently used DMARDs or
biologics could collect data on CVD and risk factors for CVD.
Furthermore, studies assessing the impact of MTX on pre-clinical
atherosclerosis would also be helpful.

TNF blockade has no effect on LDL but elevated TC and HDL 5,
Pollono et al. [5-12] conducted a systematic review of the
literature to summarize the available evidence on lipid profile
modification in patients with RA treated with TNF-alpha
antagonists, with extensive searches in PubMed, the Cochrane
Collaboration database (Central), and SCOPUS. No major
changes were observed for ApoB/ApoA1 ratios. A small trend to
increased TC was observed in patients receiving TNF-alpha
antagonists, mostly due to an increase in HDL. There was a small
trend to increased TG, and no changes in ApoB/ApoA1 ratio. The
clinical impact of these findings is unclear, and further studies
are needed to clarify the role of these lipid changes on
cardiovascular morbidity in RA [13-18].

Hydroxycholoroquine has favourable atherogenic profile in
RA. Tocilizumab, has an adverse effect on lipid profile on RA
patients [19].

Inflammation and inflammatory mediators affect lipid profile
in RA. Disease activity levels in RA affect lipid parameters. Choi
et al. [7] study showed abnormal lipid profile in untreated RA
patients as compared to the controls [20-25]. These national
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survey data indicate that RA not treated with DMARD or
glucocorticoids is associated with adverse lipid profiles
characterized by lower HDL-C and apolipoprotein A-I levels in
persons aged > or =60 years [26-35].

As compared to the general population, RA patients have
increased morbidity and mortality. Cardiovascular mortality is
higher in RA patients as compared to general population
[36-39]. Amongst the causes of death in RA patients, CVD is the
MCC of death in RA patients [1,4-9]. Incidences of MI are higher
in RA as compared to the control group [40-46]. Possible CVD
outcomes in RA patients are MI, silent IHD, sudden death, heart
failure. Traditional risk factors contribute to mortality in RA
patients but to a certain extent, they do not completely explain
the cause of mortality in RA [47-50].

High systemic inflammatory burden in RA patients plays key
role in increased CV risk [37-51]. The high inflammatory burden
is linked to atherosclerosis. Systemic inflammation itself changes
the traditional risk factors role. Excessive inflammation is
responsible for lipid paradox in RA. A correlation has been
established between cholesterol and CVD outcomes in
untreated RA patients [52,53].

Suppression of inflammation in RA patients leads to
favourable lipid profile and reduction in CVD outcomes [53-56].
EULAR recommendations highlight the importance of early
treatment in RA patients leads to favourable lipid profile by
subsiding inflammation. Annual CV risk assessments are
recommended for RA patients with repeat assessment on
change of line of treatment [37]. There is increased risk of CVD
outcomes in inflammatory arthritis patients. Inflammation has
now been proved to be a risk factor for CVD outcomes and it has
also been well established subsiding inflammation decreases CV
risk in RA [29-33]. Systemic inflammation associated with RA
disease activity increases CV events in RA patients. EULAR
recommends the multiplier of 1.5 for RA patients who meet 2 of
3 criteria- 1) Disease duration >10 years; 2) RF/anti CCP
positivity; 3) Presence of Extra articular manifestation. But in
spite of applying this, there is a substantial portion of population
that still remains unidentified [57-65].

Role of inflammation has been suggested in pathogenesis of
atherosclerosis in RA patients [66-68]. CRP, fibrinogen and
cytokines play role in mediating this process [69-72]. Pro
inflammatory molecules, cytokines, endothelial dysfunction,
dyslipidaemia, insulin resistance and oxidative stress play vital
role in CVD in RA .Many studies have correlated inflammatory
burden ESR and CVD risk [73-80]. Inflammation contributes in all
stages of atherosclerosis [7,20,41]. The mechanisms that play
role in synovial inflammation are same in atherosclerosis plaque
formation [39,70].

TNF, IL-6 and IL-1 associated with RA, play central role in
atherosclerosis [81-83] CRP, is an independent predictor of CVD
risk. Higher IL-6 levels are associated with acute coronary
syndromes [84]. CRP mediates uptake of LDL by macrophages
and formation of foam cells and eventually plaque formation
[85-86].

Traditional risk factors and disease activity both have effect
on lipid profiles in RA patients. Inflammatory mediators cause

both qualitative and quantitative changes in lipoproteins [87].
The protective action of HDL is impaired in RA and eventually
leads to CVD events. Both qualitative and quantitative changes
in lipoprotein should be assessed in RA patients.

McCarey et al. [8] showed that statins can mediate modest
but clinically apparent anti-inflammatory effects with
modification of vascular risk factors in the context of high grade
autoimmune inflammation. 6 months statin therapy in RA,
demonstrated favourable lipid profile, decrease in disease
activity and reduced inflammatory mediators. These findings
show use of statins in RA improve CV risk through both lipid
lowering and anti-inflammatory effect.

Insulin resistance and diabetes
Homeostatic model assessment (HOMA) calculation examined

the relationship between IR and inflammation in RA. The study
showed direct relationship between IR and grade of
inflammation [10]. Parameters considered in this study were
CRP, ESR and waist circumference. Parameters considered were
CRP, IL-6, TNF-ALPHA 40% association was shown between RA
and DM [10].

TNF blockade, no reduction in IR in 6 months; Kiortsis et al.
[11]. The results suggest that infliximab treatment may have
beneficial effects on insulin sensitivity in the most insulin
resistant patients with RA and AS.

Adalimumab, no reduction in IR in 6 months, Rosenvinge et al.
[12] RA patients with active disease showed marked insulin
resistance that was not influenced by anti-TNFalpha therapy
despite a reduction in systemic inflammation during the
treatment.

IR improved with infliximab treatment Tam et al., after
infliximab treatment, insulin resistance improved as reflected by
the significant reduction in the Homeostasis Model Assessment
Index. Total cholesterol, HDL-cholesterol, LDL-cholesterol,
triglycerides, and apolipoprotein B (apoB) levels all increased
significantly from baseline. Nonetheless, the atherogenic index,
LDL-cholesterol/HDL-cholesterol ratio, and the LDL/apoB ratio
remained unchanged. Infliximab improves insulin sensitivity and
alters lipid profile in patients with active RA.

Tocilizumab, drop in IR, Schultz et al. [13] showed inhibition of
IL-6 signalling improves insulin sensitivity in humans with
immunological disease suggesting that elevated IL-6 levels in
type 2 diabetic subjects might be causally involved in the
pathogenesis of insulin resistance. Furthermore, data indicated
that inhibition of IL-6 signalling decreases Lp (a) serum levels,
which might reduce the cardiovascular risk of human subjects.

MTX, decrease in IR, Dessein et al. [10], Methotrexate use in
RA may improve CVD risk through a marked suppression of the
acute phase response. Dietary intervention prevented the
increase in total and low-density lipoprotein cholesterol upon
acute phase response suppression.

TNF alpha blockers, HCQ, found reduced risk of DM in RA,
Wasko et al. [14] among patients with rheumatoid arthritis, use
of hydroxychloroquine is associated with a reduced risk of
diabetes.
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Obesity
According to WHO, individuals with a BMI >30 KG/m2 are

considered obese [15]. Arthritis patients have a higher BMI as
compared to the general population [1,3,54]. Obesity was
proved as a significant CV risk factor in RA as in controls [3].
With the use of bioelectrical impedance studies,
characterization of actual body fat composition was done and it
showed RA patients have more body fat for a given BMI as the
healthy controls [16].

Stavropoulos et al. [16] showed in individuals with RA, BMI
cut-off points should be reduced by 2 kg/m2 (that is, to 23
kg/m2 for overweight and 28 kg/m2 for obesity). The equation
developed can be used to accurately predict BF from BMI in RA
patients. These findings may be important in the context of the
cardiovascular comorbidity of RA.

Giles et al. [17] showed using abdominal CT scans that male
RA have more visceral fat and female RA patients had more
subcutaneous fat than controls for similar BMI and waist
circumference. These studies showed BMI is the
underestimation of CVD risk in RA. They found higher VFA in
men with RA, and the more potent association of VFA with
cardiometabolic risk factors in men and women with RA, which
may contribute to cardiovascular risk in RA populations.

Raised BMI is associated with elevated CRP 21 and raised IL-6
and adiponectin [18-20] which in turn is associated with raised
CVD risk [22-24].

Hypertension
McEntegart et al. found hypertension in RA [25]. The study

showed in RA patient population, diastolic blood pressure was
higher than in controls and thrombotic variables were elevated
compared with controls. These features are identified as
potential additional cardiovascular risk factors in the RA patients
studied. Prospective studies of risk modification may permit the
identification of factors which could lead to a reduction in the
known increased cardiovascular risk in RA.

Maki-Petaja et al. found arterial stiffness in RA [26]. This study
demonstrates that both ezetimibe and simvastatin reduce
disease activity and inflammatory markers to a similar extent in
patients with RA. Therapy is also associated with a concomitant
reduction in aortic PWV and improvement in endothelial
function. This suggests that cholesterol lowering per se has anti-
inflammatory effects and improves vascular function in RA.
NSAIDS, Glucocorticoids raise BP [27-28]. Mazzantini et al. [28]
showed the prevalence, demographic and health characteristics
with arthritis in southern Brazil were similar to other parts of
Brazil and other developed countries.

Cigarette Smoking
Cigarette smoking is the strongest risk factor for RA.

Costenbader KH, [29] showed in the large cohort, past and

current cigarette smoking were related to the development of
RA, in particular seropositive RA. Both smoking intensity and
duration were directly related to risk, with prolonged increased
risk after cessation.

Cigarette smoking is the biggest modifiable risk factor for CVD.
Yang et al. [30] in their study showed meeting a greater number
of cardiovascular health metrics was associated with a lower risk
of total and CVD mortality, but the prevalence of meeting all 7
cardiovascular health metrics was low in the study population.

Prevalence of smoking was higher in RA and was associated
with increased severity of RA. Wolfe F [33] showed Quantitative
relationships exist between smoking extent and RF positivity, RF
concentration, nodule formation, radiographic progression, and
pulmonary disease. These 3 latter effects are independent of RF
positivity or concentration. Smoking does not contribute to
alterations in disease activity measures, but appears to play a
role in overall severity of disease.

Physical activity
RA patients are significantly less active than controls and so

have the worse lipid profile [35]. Exercise interventions improve
functional status in RA and greatly benefit CV risk. van den Berg
et al. recommended more than half of the health care providers
expressed a need for further education on the promotion of
physical activity. Further research should focus on the best way
to train health professionals in the promotion of physical activity
in patients with RA.

CV risk estimate
FRS -Higher FRS associated with higher CVS risk in RA [84].

Chung et al. concluded a higher Framingham score was
associated with a higher calcium score (odds ratio [OR] = 1.20,
95% confidence interval [CI] 1.12 to 1.29, P<0.001), and the
association remained significant after adjustment for age and
gender (OR=1.15, 95% CI 1.02 to 1.29, P=0.03). A higher
Framingham risk score is independently associated with the
presence of coronary calcification in patients with RA (Figure 1
and Table1) [88-90].

FRS and SCORE include only traditional CV risk factors, not
inflammatory markers thus they underestimate CV risk in RA.
Traditional risk factors and inflammation both play role in
cardiovascular risk [1-3]. RRS incorporates inflammation into the
score but still a poor estimator for CV risk; since it was calibrated
using mean hs CRP 2.0 mg/l which is below of the average RA
patient .CRP levels change in RA during disease flares and
treatment phases.

EULAR recommends a multiplier of 1.5 for FRS or SCORE if a
patient has 2 or more of the following: RA disease duration >10
years, RF, ANTI CCP, extra articular manifestations.
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Figure 1. Comparison of clinical variables and predicted outcomes for the FRS, RRS and the SCORE [89,90]

Table 1. Comparison of predicted 10-year risk of CVD disease for hypothetical patient based on the FRS, RRS and the SCORE [89,90].

Clinical Variable FRS RRS SCORE

Age 53 53 53

Gender Male Male Male

Tchol 230 mg/dl 230 mg/dl 5.95 mmol/I

HDL mg/dl 45 45 -

Current Smoker No No No

Systolic BP mmHg 137 - 137

On Medication for Hypertension Yes - -

hsCRP - 15 -

Mother or father with heart attack or stroke before age 60 - Yes -

High/low-risk European Country - - High

Predicated 10- year risk 10% MI or coronary death 13% MI or
stroke

3% Fatal CVD

Management of lipid profile and CVD risk in RA
This review highlighted the importance of inflammatory

burden as the key driver in pathogenesis of CVD and hence a key
CVD risk factor. Hence, this emphasizes the EULAR
recommendation of adequate disease control in order to lower
CV risk [37]. Therefore, effective CV risk management should
include treatment of conventional risk factors and tight control
of disease activity. The potent suppression of inflammation with
biologic therapies in RA results in favourable profile and
adequate control of CVD risk. Thus, the key recommendation for
treatment of RA patients is early aggressive treatment of RA
with disease remission and low disease activity as the clinical
goal. Lipid profiles should be monitored and reassessed and
treated with lipid lowering drugs accordingly.

Carotid plaque complications are related to RA disease
activity. Ultrasonography assessment of cIMT is useful tool to
stratify RA patients with CV risk. Hence, carotid ultrasonography
may thus be useful in CV risk assessment to enhance the
identification of RA patients with increased CV risk.

Conclusion
The aim of our review was to discuss and analyse role of

traditional risk factors, inflammation, DMARDs on
Cardiovascular risk in RA patients. We reviewed findings of all
previous studies and collected all evidences to support the role
of traditional risk factors, inflammation, DMARDs on
Cardiovascular risk in RA patients. Finally, our review also
stressed on accurate estimating of CV risk which will help in
primary and secondary prevention of CVD in RA patients.
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The CVD risk in RA is related to the systemic inflammation
associated with RA as well as to traditional risk factors. Early
treatment of RA suppresses inflammation significantly and has
favourable effect on the lipid profile. Our conclusion is tight and
sustained disease control lowers CV risk and also we
recommend screening all probable risk factors of cardiovascular
diseases.

Recommendations
A multidisciplinary case management approach to CVS risk

reduction is warranted. A collaborative approach between PCP
and Rheumatologist will help to design a comprehensive
management plan for improved outcomes in RA patients. Such
approach will reduce cardiovascular morbidity and mortality
both primary prevention with behavioural and environmental
modifications should be emphasized.

Aggressive lipid-lowering therapy in patients with RA and
cardiovascular diseases will improve cardiovascular morbidity
and mortality rates and alleviate symptoms [88]. In addition,
statin therapy has been shown to reduce the incidence of stroke
in patients when lipid levels were reduced.

Ideal blood lipid levels can be accomplished only by
adherence to lifestyle and pharmacological regimens. Adherence
in the collaborative approach to the management of abnormal
blood lipids will have a more profound impact on the reduction
of cardiovascular and cerebrovascular morbidity and mortality.

All diagnosed RA cases should be screened for all probable
risk factors at their first visit. Adequate management of RA
patients with consideration all screened CVD risk factors.

Key Messages
In RA patient’s inflammation interplays with traditional risk

factors and affects the lipid profile in RA patients.

Early suppression of inflammation through control of disease
activity modulates the clinical outcomes.

All RA patients should be screened for all CVD risk factors at
their first visit.

Future Research
How inflammation modifies traditional risk factors in RA.

More studies are required to show prevalence of traditional CV
risk factors comparing to the general population.
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