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CASE REPORTS 

Cardiovascular risk assessment in rheumatoid 
arthritis with nodulosis: 

approach to primary prevention

ABSTRACT
Cardiovascular risk assessment in patients with rheumatoid arthritis (RA) is challenging. Not all risk calculators 
adjust for RA status, yielding discording results. A 56-year-old woman with RA presented for bilateral pain and 
swelling in the metacarpophalangeal (MCP) and proximal interphalangeal (PIP) joints. She was diagnosed with 
RA 10 years ago, currently treated with methotrexate (MTX), sulfasalazine, and hydroxychloroquine. She has a 
history of type 2 diabetes mellitus, a total abdominal hysterectomy with bilateral salpingo-oophorectomy for an 
epidermoid carcinoma of the cervix, and surgical excision of a pulmonary rheumatoid nodule. Multiple subcutane-
ous nodules are seen bilaterally on the MCP and PIP joints. MTX may be associated with nodulosis in RA patients, 
which in turn is related to a further increase in cardiovascular risk compared to RA alone. MTX was discontinued. 
Abatacept was the biologic of choice, due to recent evidence suggesting superior efficacy in decreasing cardio-
vascular risk compared to anti-TNF therapies, especially in patients with diabetes and with positive rheumatoid 
factor. Initiating high-dose statin and abatacept may be a useful primary prevention strategy in complex RA pa-
tients that require biologic therapy..
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INTRODUCTION
The excess cardiovascular risk in rheumatoid ar-

thritis (RA) patients is an important cause of mor-
bidity and mortality (1). This added risk is brought 
on by the complex mechanisms of RA, which com-
plement the action of traditional cardiovascular risk 
factors (2). Although RA has been well described as 
an independent cardiovascular risk factor (3), soci-
etal guidelines differ regarding the approach to car-
diovascular primary prevention in RA patients. Add-
ing to this challenge is the lack of validation of many 
cardiovascular risk calculators specifically for the 
RA population, which are known to underestimate 
the risk in these patients (4,5). We present an exam-
ple of managing cardiovascular primary prevention 
in a middle-aged woman with RA, nodulosis, and 
both traditional and non-traditional risk factors. 

CASE REPORT
A 56-year-old woman with RA presented for bi-

lateral pain and swelling in the metacarpophalangeal 
(MCP) joints. She was diagnosed with RA 10 years 
ago, when she presented with swollen knees and 
nodules on the MCP joints. Her current RA treat-
ment consists of triple therapy with methotrexate 
(MTX) 10 mg/week, sulfasalazine 2 g/day, and hy-
droxychloroquine 400 mg/day. She has a history of 
type 2 diabetes mellitus (diagnosed at age 20, cur-
rently on 40 UI insulin daily) and a total abdominal 
hysterectomy with bilateral salpingo-oophorectomy 
for an epidermoid carcinoma of the cervix (8 years 
ago). During one of her routine follow-up computed 
tomography exams in 2013, a pulmonary nodule was 
described, which was eventually removed surgically. 
The pathology exam confirmed it was a rheumatoid 
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nodule (Fig. 1). At the current presentation, rheuma-
toid nodules on the MCP and proximal interphalan-
geal joints (PIP) are seen (Fig. 2). Labs show a nor-
mal lipid profile, an ESR of 14 mm/h, a CRP of 
20.83 mg/L, and a rheumatoid factor (RF) of 325 UI/
mL. A chest X-ray revealed mild emphysema, with 
no nodules. An ultrasound of her hands revealed bi-
lateral grade II tenosynovitis and rheumatoid nod-
ules on the MCP and PIP joints with an active Dop-
pler signal and joint erosion.

FIGURE 1. Surgically-removed pulmonary rheumatoid 
nodule
Hematoxylin-eosin-stained sample of a surgically-re-
moved rheumatoid nodule (20X)

FIGURE 2. Rheumatoid nodules on the metacarpopha-
langeal and proximal interphalangeal joints

Two management issues were raised: decreasing 
RA activity and assessing cardiovascular risk. Due 
to her lack of response to triple therapy with non-bi-
ologic disease modifying anti-rheumatic drugs 
(DMARDs), biologic therapy was proposed. An ad-
ditional argument for MTX discontinuation is its ef-
fect on the appearance and progression of nodulosis. 
Generally, tumor necrosis factor (TNF) inhibitors 

are the first choice for biologic therapies in RA, with 
a similar efficacy among drugs of this class (6). 
However, the cardiovascular risk must also be taken 
into account in a patient with both traditional risk 
factors (diabetes, smoking) and non-traditional risk 
factors (RA, high RF values, nodulosis). Abatacept 
was the biologic drug of choice, as it has been re-
cently shown to be superior to TNF inhibitors for 
decreasing cardiovascular risk, especially in diabetic 
patients with rheumatoid autoimmunity (7). Using 
the ACC/AHA guidelines, the patient qualified for 
high-dose statin therapy despite a normal lipid pro-
file, and atorvastatin 40 mg daily was initiated. The 
patient was referred to her oncologist for pre-abata-
cept assessment. 

DISCUSSION
Rheumatoid nodules are a common manifesta-

tion of RA occurring subcutaneously (on pressure 
points) or within internal organs of the body. Subcu-
taneous nodules can be found in 30-40% of RA pa-
tients (8), but they can infrequently occur in patients 
with systemic lupus erythematosus, ankylosing 
spondylitis, granuloma annulare, chronic active hep-
atitis, and in healthy children and adults (9). Rheu-
matoid nodules are firm, nontender, mobile subcuta-
neous nodules varying in size between 2 mm to 5 cm 
(9). Although not usually of cosmetic concern or 
symptomatic, the nodules can interfere with function 
and cause compressive neuropathies, or they can ul-
cerate and serve as a site for local or distant infec-
tions. The impact of evolving treatment strategies on 
the incidence of rheumatoid nodules is uncertain. It 
has been reported that nodule-formers have positive 
rheumatoid factor, antibodies to citrullinated pro-
teins (ACPA), and antiphospholipid antibodies (10-
12). Patients with rheumatoid nodules generally 
have more severe, destructive, and complicated RA 
disease forms (13). Subcutaneous rheumatoid nod-
ules are associated with an increased risk for cardio-
vascular disease as well as cardiovascular, respirato-
ry, and all-cause mortality (14,15). There is a need 
for careful assessment and modification of cardio-
vascular risk factors in these patients.

Pulmonary nodules have traditionally been con-
sidered a rare occurrence in RA patients, but the 
prevalence depends on the detection method used 
(0.4% with plain film radiographs and 32% with 
open lung biopsies) (16,17). Nodules can be found 
in subpleural areas or in association with interlobu-
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lar septa. They can be associated with pleural effu-
sion, pneumothorax, pyopneumothorax, bronchop-
leural fistula, and hemoptysis. Other rare locations 
of rheumatic nodules include the heart (e.g., pericar-
dium, myocardium, valvular structures) and the cen-
tral nervous system. 

Accelerated nodulosis is a poorly understood 
proinflammatory effect associated with MTX treat-
ment where patients experience an increase in nod-
ule size and number (otherwise similar in morpholo-
gy and clinical manifestations to usual RA nodules), 
even when synovial inflammation is suppressed 
(18). The nodules typically develop primarily over 
the fingers, hands, or wrists, but other locations have 
also been described (e.g., elbows, scalp, Achilles 
tendon, larynx, and lungs) (19,20). The onset of 
MTX-induced accelerated nodulosis can occur with-
in a very wide timeframe from MTX therapy initia-
tion (one month – eight years). This complication 
may be caused by the activation of adenosine A1 
receptors by MTX, leading to the formation of mult-
inucleated giant cells (21). MTX discontinuation 
and a change to alternative treatment regimens can 
be taken into consideration, as approximately 70% 
of cases of accelerated nodulosis resolve with stop-
ping MTX (19). No specific treatment has proven to 
be beneficial for MTX-associated nodulosis, al-
though there are reports suggesting that rituximab 
and tocilizumab could potentially play a beneficial 
role (22,23). Nodulosis has been reported in RA pa-
tients in association with leflunomide, azathioprine 
(9), and TNF inhibitors (24). Smoking may be a risk 
factor for developing rheumatoid nodules, but also 
for vasculitis and other severe manifestations of RA 
(25-27).

In this complex case, a histopathologic exam of 
the pulmonary nodule was necessary to differentiate 
between metastasis from her prior uterine cancer and 
a rheumatoid nodule.

Cardiovascular disease remains the most com-
mon cause of death in RA (28). Large meta-analyses 
identified an increase of 48% in cardiovascular 
events and a 50% higher incidence of mortality from 
cardiovascular causes in RA patients compared to 
the general population (29, 30). This risk seems to be 
added more by the complementary action of tradi-
tional risk factors and RA, rather than from RA it-
self. Prospective studies that adjusted for RA status 
identified traditional risk factors (i.e., smoking, hy-
pertension, and diabetes) to be more predictive of 
markers of cardiovascular disease (e.g., carotid me-

dia intima thickness, endothelial function, microvas-
cular function, coronary artery calcium scores) (31, 
32). It is unclear how well represented traditional 
risk factors are in RA patients compared to the gen-
eral population (33). However, among traditional 
risk factors, smoking has been well associated with 
the progression of both cardiovascular disease and 
RA (34). Current evidence established a pivotal role 
of inflammation in the development of cardiovascu-
lar disease, an element which differentiates RA pa-
tients from the general population. Higher disease 
activity, as assessed by biologic (e.g., ESR, CRP, 
RF) or clinical (e.g., DAS28) markers, have been as-
sociated with worse cardiovascular function and out-
comes (35-40). Controlling RA appears to “normal-
ize” the risk, which highlights the importance of 
proper RA management in cardiovascular preven-
tion (41).

Decreasing cardiovascular risk in RA patients 
may be approached by 3 strategies, as recently pro-
posed by Chodara et al. (28): decreasing RA activity, 
assessing cardiovascular risk using risk calculators, 
and controlling traditional cardiovascular risk fac-
tors. These strategies also form the basis of the “EU-
LAR recommendations for cardiovascular disease 
risk management in patients with RA and other 
forms of inflammatory joint disorders” (42).

MTX is the most used non-biologic DMARD in 
RA. MTX is known to decrease cardiovascular risk 
through several mechanisms, including decreasing 
pro-inflammatory cytokines and activating the aden-
osine A2A re ceptor, resulting in an anti-atheroscle-
rotic effect (43). Decreased cardiovascular risk is 
observed despite the hyperhomocysteinemia associ-
ated with this agent. TNF inhibitors have been shown 
to decrease cardiovascular risk compared to non-bi-
ologic DMARDs (44). According to a large me-
ta-analysis, TNF inhibitors appear to decrease the 
risk for cardiovascular events by 30% in RA patients 
(RR 0.7, CI 0.54-0.9) (45) and may also improve 
outcomes following a cardiovascular event (46). 
This effect is independent of managing traditional 
risk factors, which suggests that it is the result of 
decreasing systemic inflammation (44). Although 
this benefit is similar among TNF inhibitors, recent 
data suggests the superiority of abatacept for im-
proving cardiovascular outcomes, especially in the 
setting of diabetes (7). Further randomized clinical 
trials are needed in order to definitively prove the 
cardiovascular benefits of biologic therapy in RA. In 
our patient, we considered abatacept to be of most 
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benefit for several reasons: the need for biologic 
therapy to decrease disease activity, to avoid an-
ti-TNF therapy which may contribute to nodulosis, 
and to decrease cardiovascular risk (particularly in 
the setting of co-morbid diabetes). 

Choosing a calculator to evaluate the cardiovas-
cular risk of patients with systemic inflammatory 
conditions, such as RA, is a controversial topic. It 
has been suggested that most risk calculators, which 
were developed based on trials that did not adjust for 
RA status, underestimate the cardiovascular risk in 
RA patients (5). The discordance between various 
risk scores has been described in the literature (5). 
For example, based on the Systematic Coronary 
Risk Evaluation (SCORE) equation (47), developed 
by the European Society of Cardiology, our patient 
only had a 2% risk of fatal cardiovascular events in 
the next 10 years. This result is discordant, for exam-
ple, to the current ACC/AHA risk score, which put 
the risk at >7.5%. Several other risk scores have also 
included non-traditional risk factors, including RA, 
in their algorithms: QRISK3 (48), the Expanded 
Cardiovascular Risk Prediction Score for Rheuma-
toid Arthritis (ERS-RA) (49), the ACC/AHA guide-
lines (50), or the ATACC-RA (51). The superiority 
of these risk scores to predict cardiovascular events 
in RA patients compared to general calculators is yet 
to be established (52). 

One of the most comprehensive guides for cardi-
ovascular management in RA patients was provided 
by EULAR, most recently in 2017 (42). According 
to these recommendations, cardiovascular disease 

“risk prediction models should be adapted for pa-
tients with RA by a 1.5 multiplication factor, if this 
is not already included in the model”. The validity of 
this approach, however, has been a matter of dispute 
(53). The guide is mainly in accordance with the 
management of cardiovascular prevention in the 
general population, with a few specific recommen-
dations for RA patients, e.g., disease activity needs 
to be optimally controlled, lipid profile should “ide-
ally be measured when disease activity is stable or in 
remission”, corticosteroid and NSAID use should be 
kept to a minimum. Further randomized clinical tri-
als are required to increase the evidence base for car-
diovascular prevention in RA.

CONCLUSIONS
Subcutaneous rheumatoid nodules are a fairly 

common manifestation of RA. Visceral rheumatoid 
nodules pose diagnostic challenges, especially in pa-
tients in which other causes of nodules may be sus-
pected. The presence of rheumatoid nodules may 
signal an increased cardiovascular risk. Even when 
using risk calculators validated for RA patients, cal-
culating an accurate risk for a patient such as ours is 
challenging. We believe that it is reasonable to pre-
sume a severe cardiovascular risk in our patient, de-
spite a normal lipid profile, based on these elements: 
diabetes, smoking, RA, and the presence of nodulo-
sis. Initiating high-dose statin and abatacept may be 
a useful primary prevention strategy in complex pa-
tients with RA that require biologic therapy.
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