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Introduction
A large body of evidence suggests patients with rheumatoid 
arthritis (RA) and other autoimmune inflammatory diseases 
face increased cardiovascular disease (CVD) risk.1 The precise 
scope of this increased risk is not clear: most current estimates 
indicate the range between 1.5 and 2 times higher than age- 
and sex-matched individuals from the general population.2 
One of the main challenges in investigating the elevated CVD 
risk in RA is understanding the interplay between traditional 
and novel CVD risk factors with RA pathology itself.3

Although the prevalence of some traditional CVD risk fac-
tors is increased in patients with RA, extending the general 
population approach to CVD risk estimation in the RA popu-
lation is flawed.4,5 For example, the most commonly used clini-
cal instruments for estimating CVD risk scores, such as the 
Framingham Risk Score and the European SCORE system, 
underestimate CVD risk in RA by as much as 2-fold.2 The 
main reason for this discrepancy is related to the presence of 

novel CVD risk factors uniquely associated with RA progres-
sion and their synergy with traditional factors in elevating 
CVD risk.

Treatment history can change CVD risk assessment in RA 
patients with some treatment regimens having moderate effect 
on CVD risk, while the others show more pronounced 
effect.6-9 For instance, conventional therapies such as metho-
trexate (MTX) and glucocorticoids appear to have a modest 
cardio-protective effect.10,11 Recently introduced biologics and 
small molecule disease-modifying anti-rheumatic drugs 
(DMARDs) may decrease CVD risk,9 but the mechanism is 
poorly understood.6

A prominent clinical feature of seropositive RA is the pres-
ence of elevated levels of autoantibodies, including, but not 
limited to, rheumatoid factor (RF), anti-citrullinated peptide 
antibodies (anti-CCP), and others. The specific role of these 
autoantibodies in increasing CVD risk is still under investiga-
tion. Some studies have found that elevated RF levels do not 
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predict increased CVD risk12 while other studies have found a 
direct link between increased RF levels and coronary heart dis-
ease.13 The presence of anti-CCP titer seems to be more 
directly related to increased CVD risk in RA14; however, the 
contribution of specific citrullinated proteins to atherosclerotic 
processes is still under investigation.15

Our objective was to describe the current landscape of pub-
lished evidence on CVD risk in RA, including traditional and 
novel CVD risk factors, the association between autoantibod-
ies and CVD risk in RA and the effects of antirheumatic 
therapies.

Methods
Two literature reviews were conducted in parallel. A targeted 
literature review (TLR) was conducted to identify risk factors 
and describe the effects of antirheumatic therapies on the 
development of CVD in RA patients. Doctor Evidence LLC’s 
proprietary search platform (DOC SearchTM), which contains 
MEDLINE®, clinicaltrials.gov, WHO ICTRP, EPAR, Daily 
Med, and RSS feeds was used as the primary database for 
searches (date of search: from inception to January 2019). This 
was supplemented by a search of the American College of 
Rheumatology (ACR) and European League Against 
Rheumatism (EULAR) conferences for proceedings between 
2017 and 2019.

A systematic literature review (SLR) was conducted to iden-
tify and characterize the association between autoantibody sta-
tus and CVD risk in RA. Searches were performed on 
MEDLINE®, Embase, and Cochrane CENTRAL (from 
inception to January 15, 2019). This was supplemented by a 
search of conference proceedings of the ACR and EULAR, as 
well as the United States and European Union clinical trial reg-
istries for entries on trials with results available (2017-2019). 

Reference lists of previously published relevant SLRs were hand 
searched. Search strategies are presented in Supplemental 
Tables 1 to 3.

Screening for the TLR was guided by the Population, 
Intervention, Comparator, and Outcome (PICO) frame-
work.16 Population for both reviews included adult patients 
with RA; in addition, for the TLR the criteria required pres-
ence of CVD comorbidities and for the SLR the evidence 
synthesis was stratified by autoantibodies status. Interventions 
and comparators were any or none. Outcomes in the TLR 
included CVD comorbidities, presence of CVD risk factors, 
any additional comorbidities, and mortality. For the SLR the 
outcomes included incidence, prevalence, and severity of car-
diovascular diseases and cardiovascular events, stratified by 
autoantibody status.

The titles/abstracts were screened by a senior methodolo-
gist. Eligible studies proceeded to full-text screening phase 
where they were assessed for inclusion by the same methodolo-
gist. Articles deemed eligible at this stage were included in the 
qualitative evidence synthesis.

For the SLR, title/abstract and full-text screening was 
conducted by 2 senior methodologists. Discrepancies were 
identified and resolved by a third, independent investigator. 
Data extraction of the included studies was performed by 
the same 2 investigators in duplicate. Data extracted 
included study and patient characteristics, autoantibodies, 
therapeutic interventions and comparators, and the out-
comes of interest. Quality control auditing was performed 
to ensure the accuracy and consistency of data across the 
dataset. The Cochrane Collaboration’s tool17 and Newcastle-
Ottawa Quality Assessment Scale18 were used to assess the 
risk of bias in randomized studies and cohort studies, 
respectively.
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Figure 1.  PRISMA diagrams for: (A) the TLR and (B) the SLR.
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Results
A total of 69 publications (49 via the TLR and 20 via the SLR) 
were eligible for inclusion in the narrative evidence synthesis. 
The selected publications in the TLR included 19 systematic 
literature reviews, 28 clinical studies (21 prospective and 7 ret-
rospective) and 2 guidelines (EULAR and ACR). For the SLR, 
the 20 studies selected for data extraction included 7 prospec-
tive, 11 retrospective, and 2 cross-sectional. The PRISMA dia-
grams for both TLR and SLR are presented in Figure 1A and 
B, respectively.

CVD risk factors pre-RA diagnosis

Several recent studies noted that the risk factors of CVD often 
predate the onset of RA.19-22 The published literature high-
lights that many patients diagnosed with RA already have sig-
nificant CVD pathologies at the time of diagnosis. In particular, 
atherosclerosis of carotid vasculature, which has an established 
causal relationship with CVD, seems to be present early in the 
natural history of the CVD.23,24 Lifestyle as well as prior his-
tory of smoking and obesity were associated with an increased 
likelihood of developing RA.25 In a case-control study of 547 
pre-symptomatic patients in Sweden, Kokkonen et al21 found 
several CVD risk factors present in individuals years before the 
onset of the RA symptoms and that one-third of all the pre-
symptomatic individuals had at least 3 factors present. Kerola 
et al20 examined subclinical cardiovascular changes in pre-RA 
population. Morphological evidence of arterial wall atheroscle-
rosis was present during the first year following RA diagnosis 
suggesting the process started before the clinical diagnosis of 
RA itself. Davies et al19 who used carotid ultrasound to deter-
mine cardiovascular risk and prevalence of subclinical athero-
sclerosis at the time of diagnosis of RA, found that at the time 
of diagnosis, over 40% of the patients had either plaque or 
carotid intima-media thickness >0.9 mm, both considered 
markers of high CVD risk. Van Boheemen et al22 followed a 
cohort of 594 consecutive arthralgia patients with positivity for 
RF and/or anti-CCP autoantibodies over a period of 10 years 
to assess the time point at which CVD risk increases prior to 
the RA diagnosis. The authors found that although dyslipi-
demia present in arthralgia patients predicted the development 
of RA, the differences in lipid profiles were too small to have an 
effect on the 10-year risk of CVD morbidity and mortality.

CVD risk factors post-RA diagnosis

Traditional CVD risk factors identified post-RA diagnosis 
largely overlaps with the CVD risk factors in the general popu-
lation as follows:

•• Hypertension: Following an RA diagnosis, hypertension 
appears to be more common among patients with RA 
compared to the general population. A population-based 
cohort study evaluating patients with newly diagnosed 

RA showed that if hypertension was present, the 10-year 
absolute risk of a CVD event rose significantly.26

•• Insulin resistance and diabetes: RA patients with type 2 
diabetes are almost 2 times more likely to experience a 
CVD event compared with non-diabetic patients.27

•• Obesity: The body composition in RA patients seems to 
be different than in the general population, with lower 
muscle mass and higher percentage of fat (rheumatoid 
cachexia), particularly abdominal fat. This central obesity 
is associated with CVD risk factors in the RA 
population.25

•• Smoking: Smoking is an environmental factor associated 
with an increased risk of developing RA. Consistently, 
patients (particularly men) with RA seem to be more 
frequently smokers than individuals in the general 
population.28

•• Dyslipidemia: RA patients do not seem to have more 
hyperlipidemia than individuals in the general popula-
tion, with low-density lipoproteins (LDLs), high-density 
lipoproteins (HDLs), and total cholesterol levels reduced 
in patients with active disease.8 These reduced lipid lev-
els in RA patients are paradoxically associated with an 
increased CVD risk, and have been called the lipid para-
dox.29,30 A more detailed overview of this phenomena 
published recently31 noted a qualitative U-shaped rela-
tionship between patients’ lipid profile and CVD risk, 
where patients with the lowest LDL-C levels have higher 
CVD risk than those with moderate levels. Although the 
underlying mechanism for the altered lipid profile is 
unknown, some studies indicate that it is driven by the 
inflammatory process and is associated mainly with the 
increased cholesterol catabolism.31

•• Hyperhomocysteinemia: It is common among RA 
patients, as a consequence of the disturbance of homo-
cysteine metabolism. In RA population it is influenced 
by immuno-inflammatory activation and resultant B 
vitamins deficiency and it is associated with increased 
CVD risks.29

Novel CVD risk factors, those related to systemic pathological 
processes in RA and their relation to increased CVD risks, are 
as follows:

•• Inflammation: Pro-inflammatory cytokines (specifically 
tumor necrosis factor alpha [TNF] and IL-6) implicated 
in RA have shown to enhance atherogenesis.10 Chronic 
inflammation is closely linked with atherosclerosis in 
RA: the burden of inflammation is associated with clini-
cal and subclinical CVD,23 and positron emission 
tomography (PET) reveals arterial inflammation in 
patients with active RA.4

•• Atherosclerosis: Atherosclerosis is now recognized as 
a chronic inflammatory condition with involvement 
of pro-inflammatory cytokines inducing accelerated 
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atherosclerotic processes in RA population.4,32 RA 
and atherosclerosis share similar pathological pro-
cesses. Under the influence of environmental factors, 
like smoking, some individuals develop an immune 
dysregulation where the endothelium allows the 
migration of inflammatory cells in the synovium, pre-
dominantly macrophages and T cells.29 Atherosclerosis 
occurs early in the course of RA.20 Lauper and 
Gabay29 hypothesized that chronic inflammation, 
particularly the involvement of TNF and IL-6, accel-
erates the progression of atherosclerosis. Although 
inflammation and atherosclerosis are known risk fac-
tors in the general population, in RA patients the per-
sistent and systemic level of inflammation and 
atherosclerosis creates a novel and unique CVD risk 
profile.

•• Autoantibodies: Currently, mostly RF and anti-CCP are 
utilized in clinical practice due to their acceptable sensi-
tivities, specificities, and prognostic values. However, 
there is evidence that other autoantibodies may relate to 
RA and its CVD comorbidities.33,34 In the context of 
CVD, the 4 most investigated autoantibodies are: anti-
CCP; RF; anti-phospholipid autoantibodies; anti-lipo-
protein autoantibodies. Anti-CCP autoantibodies target 
citrullinated proteins and their presence is associated 
with coronary artery calcification,15 impaired left ven-
tricular structure and function,35 lower left ventricular 
mass, stroke volume, and end diastolic volume shown by 
cardiac magnetic resonance imaging in rheumatoid 
arthritis.10,36 In addition, there is evidence for the link 
between anti-CCP autoantibodies and myocardial dys-
function due to the fact that the presence of citrullinated 
proteins in the myocardial interstitium is significantly 
increased in RA.37 The process of citrullination is an 
inflammation-dependent process and studies have dem-
onstrated the presence of cit-fibrinogen and cit-vimentin 
within the inflamed atherosclerotic plaque.36 Moreover, 
there is a synergistic effect of RF and anti-CCP mediat-
ing RA-associated inflammation and disease activity.38 
In addition to anti-CCP, recently the autoantibodies to 
carbamylated proteins (anti-CarP) have emerged as a 
particularly strong predictor of both prevalent and inci-
dent cardiovascular disease risk.39 Although anti-CarP 
autoantibodies can also be found in healthy individuals 
and in other rheumatic conditions, the prevalence of 
anti-CarP autoantibodies in RA patients is relatively 
high with specificity above 90%.40

•• Psychological risk factors: Patients with RA suffer 
from depression or anxiety more frequently than the 
general population.41 Depressed RA patients, without 
a history of CVD were found to be 40% more likely to 
have a heart attack as compared to those without 
depression.42

•• Genetic risk factors: CVD and RA share genetic and 
environmental risk factors, including polymorphisms in 
genes within the HLA region, smoking, and obesity.4 
Genetic factors, including class II major histocompati-
bility antigens/human leukocyte antigens (HLA-DR), as 
well as non-HLA genes, have been implicated in the 
pathogenesis of RA.43 Shared epitope (SE) alleles, such 
as HLA-DRB1*01 and DRB1*04, some HLA alleles 
like HLA-DRB1*13 and DRB1*15 are connected to RA 
susceptibility.44 An advanced classification of SE catego-
rizes SE alleles into 4 main groups namely, S1, S2, S3D, 
and S3P. The S2 and S3P groups have been linked to 
susceptibility of seropositive RA.44 Autoantibody 
responses in seropositive RA is regulated not only by 
HLA-DRB1*04 but also by at least 3 additional non-
HLA genetic variants: PADI4, PTPN22, and CDK6.45

Effects of drug therapy on CVD risk in RA

•• Statins: The reduction of LDL cholesterol by statins 
leads to a significant decrease in major cardiovascular 
events in patients at either high or low risk for CVD, 
however the precise benefit of lipid lowering treatment 
in RA remains unclear.11 Although statins are associated 
with reduced CVD events and mortality in RA in pri-
mary prevention, in secondary prevention, after myocar-
dial infarction, there was no statistically significant 
difference between RA or non-RA patients receiving 
statins.46

•• Corticosteroids: Low dose corticosteroid treatment regi-
men has a lowering effect on time-averaged disease 
activity, which is associated with a reduction in CVD 
risk.47 However, the results of a SLR reported conflicting 
evidence and found a poor association between low-dose 
corticosteroid exposure and CVD risk factors with a 
trend toward increasing major CVD events.48

•• Methotrexate: A 2015 meta-analysis found that MTX 
use was associated with a 21% lower rate of cardiovascu-
lar events compared with no MTX use (including use of 
other DMARDs or no DMARDs).4 In a landmark 
US-based cohort study of 5626 patients with RA, who 
were followed for up for 25 years, MTX therapy was 
associated with a 70% decline in overall mortality.49

•• Biologic and targeted synthetic DMARDs: Therapy 
with TNF alpha inhibitors appears to lower the likeli-
hood of CVD in the RA population.9 This happens 
despite the increase of HDL cholesterol and an increase 
of fat in the abdominal/visceral region, most likely sec-
ondary to the improvement in the systemic inflamma-
tion.8,50 A similar improvement in CVD risk profiles has 
been seen with Janus kinase inhibitors.7 A review of 3 
studies6 showed that abatacept in RA is associated with 
reduced risk of myocardial infarction compared to other 
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TNF alpha inhibitors and modestly decreased overall 
CVD risk, particularly in patients with diabetes. A multi-
database cohort study found no difference in the risk of 
cardiovascular events in RA patients who newly started 
tocilizumab (humanized anti-IL-6-receptor monoclonal 
antibody that inhibits IL-6 signaling) versus abatacept 
(T-cell modulator).51

Association of autoantibodies with CVD in RA

Among the 20 references included in the SLR, 18 were pub-
lished full-text articles52-69 and 2 were conference abstracts.70,71 
This evidence base consisted of 7 prospective observational 
studies,52,61-63,65,70,71 11 retrospective observational  
studies,53-59,66-69 and 2 cross-sectional studies.60,64

Definition of RA varied across the studies: 15 studies used 
the definition by ACR or EULAR criteria,53-55,57,58,60,61,63-70 2 
studies identified RA through medical records,56,59 1 study 
reported early RA as defined by multiple symptoms and crite-
ria,52 1 study included patients with self-reported RA,62 and 1 
meeting abstract did not specify the RA definition.71 In all 
included studies, the risk of bias was low across all categories, 
indicating high-quality of the included studies (Supplemental 
Table 4).

Cardiovascular outcomes varied across studies. Total cardio-
vascular events or cardiovascular diseases were the most fre-
quently reported outcomes, stratified by autoantibody status 
(n = 9), followed by cardiovascular death (n = 7). Other cardio-
vascular outcomes included stroke (n = 4), thrombosis (n = 4), 
coronary artery disease (n = 2), heart failure (n = 2), ischemic 
heart disease (n = 2), peripheral artery disease (n = 1), diastolic 
dysfunction or valvular lesions (n = 1), and thromboembolism 
(n = 1).

Four major types of autoantibodies were evaluated for their 
association with CVD risk in the RA population: RF, anti-
CCP, anti-phospholipid, and anti-lipoprotein (Table 1).

Ten studies reported cardiovascular outcomes stratified by 
RF autoantibody status.53-55,57,59,62,63,66-68 In RA patients, the 
presence of RF autoantibody was associated with a higher risk 
of total cardiovascular events or CVD, cardiovascular death, 
heart failure, and especially for patients who had recent or high 
dose exposure to glucocorticoids.

Seven studies reported cardiovascular outcomes stratified by 
anti-CCP autoantibody status.52,55,56,61,62,70,71 The presence of 
anti-CCP autoantibody was associated with a higher risk of 
ischemic heart disease, diastolic dysfunction, or valvular lesions. 
There was also a trend of higher risk of cardiovascular death for 
anti-CCP positive patients, but the difference was either not 
statistically significant or not tested for significance.

Four studies reported cardiovascular outcomes stratified by 
anti-phospholipid autoantibody status.58,60,65,66 The anti-phos-
pholipid autoantibodies discussed include anti-cardiolipin,58,65,66 
lupus anticoagulant,60,66 and general anti-phospholipid positive 
status defined by being positive for either of these 

2 autoantibodies.60,66 The presence of anti-phospholipid 
autoantibodies, including anti-cardiolipin and lupus anticoagu-
lant, were associated with a higher risk of thrombosis, especially 
arterial thrombosis. This finding is not surprising, since the 
association of these autoantibodies with thromboembolism has 
been found in other inflammatory and autoimmune rheumatic 
diseases.72 The mean prevalence of anti-phospholipid autoanti-
bodies in RA has been found at 28% and the median was 22%.73 
In a recently published systematic review, authors suggested 
that there are not enough data to support routine screening for 
antiphospholipid antibodies in RA, with a possible exception 
for pregnancy planning and thrombosis in the context a rheu-
matic disease.72

Two studies reported cardiovascular outcomes stratified by 
anti-lipoprotein autoantibody status.64,69 The anti-lipoprotein 
autoantibodies discussed include anti-HDL64 and anti-Apo 
A1,69 a component of the HDL particles. The presence of anti-
lipoprotein autoantibodies, including anti-HDL and anti-
ApoA1, was associated with a higher risk of experiencing 
cardiovascular events.

Discussion
Our review contributes to the growing body of evidence of 
synergistic effects of traditional and novel CVD risk factors in 
RA patients. Our main goal was to review the cardiovascular 
and metabolic comorbidities in RA patients and summarize 
the current understanding of common mechanisms behind 
inflammation, atherosclerosis, and CVD diseases, in particular 
shared metabolic pathways involved in both pathologies. 
Similar emphasis on the role of inflammation can be seen in 
several recently published reviews. Lauper and Gabay29 sur-
veyed recent advancements in the understanding of the inter-
play between inflammation and lipid metabolism in the 
development of atherosclerosis in the RA population. Skeoch 
and Bruce4 surveyed the role of inflammatory cytokines such as 
TNF alpha in modulating the traditional CVD risk factors as 
well as in directly impacting the vasculature. Common conclu-
sion across these studies is that inflammation plays a crucial 
role in the pathogenesis of both accelerated atherosclerosis and 
RA and that inflammation has to be one of the targets of all 
therapeutic approaches.

From therapeutical point of view, 1 important finding is the 
fact that changes leading to the increased CVD risk start long 
before the clinical manifestation of RA. It is now clear that 
some pathological processes predate the RA diagnosis. 
Subclinical changes in endothelial dysfunction and atheroscle-
rosis have been documented early in the RA disease,19,20 sug-
gesting that the processes started before the clinical RA 
diagnosis. In this context, it has been suggested that elevated 
level of RF plays the same role in increasing cardiovascular 
mortality risks in early stages of arthritis as it does in later 
stages of the disease. In fact, RF seropositivity in the absence of 
arthritis has also been shown to be associated with increased 
rates of cardiovascular mortality.13,74
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It is therefore critical to identify these early risks and initiate 
appropriate treatment as soon as possible. The exacerbation of 
atherosclerosis75 during the course of RA progression is closely 
linked with chronic systemic inflammation4; however, the pre-
cise mechanism leading to increased CVD risk is still under 
investigation.3 One possible explanation involves the link 
between the level of inflammation and the disease activity, 
which then, in turn, is strongly predictive of both CVD events 
and cardiac function.10 Clinical trials investigating arterial 
inflammation using FDG-PET imaging showed increased 
FDG aortic uptake in RA patients.76,77 The central role of the 
inflammation is also supported by the mitigative effects of 
anti-inflammatory treatment regimens on the CVD 
risk.7,46,49,78,79 The double-impact of inflammation on both RA 
progression and increased CVD risk led some authors to sug-
gest that treatment with biologic DMARDs (such as TNF 
alpha inhibitors) amounts to “killing 2 birds with 1 biological 
stone.”80 Currently ongoing TARGET trial (https://targetra.
org) is aimed at understanding how different treatments for 
RA affect cardiac inflammation.

Joint evaluation of the role of autoantibodies in CVD risk 
assessment in our SLR is a novel contribution to the field. 
Considering the evidence reporting statistically significant dif-
ference between the autoantibody positive and negative 
patients, a few findings from this SLR warrant further evalua-
tion. In RA patients, the presence of RF autoantibody was 
potentially associated with higher risk of cardiovascular death, 
heart failure, and total cardiovascular events or cardiovascular 
diseases, especially for patients who had recent or high dose 
exposure to glucocorticoids. The presence of anti-CCP autoan-
tibody was potentially associated with higher risk of ischemic 
heart disease, diastolic dysfunction, or valvular lesions.

From a clinical perspective, this review suggests that pres-
ence of autoantibodies could potentially be associated with 
increased risk of specific cardiovascular outcomes, with differ-
ent risk profile for different types of autoantibodies. For exam-
ple, the hazard ratio for cardiovascular death between RF 
positive and RF negative patients was reported in 5 studies, 
with significant difference observed in 4 studies. No such ratio 
was observed in studies stratifying patients by anti-CCP status 
(see Table 1). Patients with anti-CCP seropositivity face 
increased risk of ischemic heart disease. Studies reporting on 
anti-phospholipid autoantibodies found significant risk 
increase of thrombosis (both arterial and venous) as well as 
stroke in seropositive patients. The increased risk of cardiovas-
cular events associated with specific autoantibodies should be 
taken into consideration when deciding on a personalized 
treatment regimen.

A promising approach to analyzing the role of autoantibod-
ies in RA is through genetic analysis. It is very likely that 
HLA-DR genes act indirectly through the regulation of 
autoantibody production involved in the development and out-
come of RA.43 One potential explanation for inconclusive 

results with autoantibodies as described in the SLR is that the 
RA populations consist of several serological subphenotypes 
defined by polymorphisms outside the HLA-DRB1 locus.45

To ensure high sensitivity and specificity of the findings, we 
followed recommendations from Cochrane Handbook for 
Systematic Reviews of Interventions.16 The review was focused 
on the most recent and relevant publications in clinical trial 
evidence, real-world setting, and systematic reviews therefore it 
did not summarize the trends over time. The goal was to cap-
ture current understanding of risk factors rather than produce 
an exhaustive survey of all published evidence. The review does 
not attempt to reconcile contradictory findings found in the 
literature or resolve open questions related to the relative role 
of CVD risk factors or the effects of therapy on CVD risk in 
RA. As such, it represents a snapshot of current evidence and 
the discussions related to the topic of CVD in RA.

Conclusion
Morbidity and mortality remain a major concern among RA 
patients due to increased risk of CVD. Traditional CVD risk 
factors, systemic inflammation, and RA disease-specific factors 
contribute to the accelerated risk of CVD in RA. This review 
suggests that the presence of autoantibodies may be associated 
with increased risk of specific CVD outcomes, with a different 
risk profile for different types of autoantibodies. The increased 
risk of cardiovascular events associated with autoantibodies, 
such as higher risk of cardiovascular death in RF positive 
patients, warrants further evaluation for clinical significance in 
RA patients. Studies in larger RA populations with a prospec-
tive design are required to further understand and quantify the 
association between specific risk factors and CVD outcomes in 
RA patients.
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