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Abstract

Rheumatoid arthritis (RA) is associated with a wide spectrum of 
comorbidities that substantially influence quality of life and long-term 
outcomes. These include extra-articular manifestations, cardiovascular 
disease, cerebrovascular accidents, dementia, malignancy, infection, 
mental health disorders and osteoporosis. Patterns of comorbidity 
in RA have evolved over the past three decades, with declining 
prevalence of some complications alongside persistently high or 
increasing burdens of interstitial lung disease, anxiety and depression. 
Shifts in the comorbidity landscape probably reflect advances in RA 
management, including the expanded use of biologic and targeted 
synthetic disease-modifying antirheumatic drugs (DMARDs) and a 
widespread adoption of treat-to-target strategies. Consideration of 
comorbidity-specific epidemiology, the potential effect of DMARDs on 
comorbidity risk and opportunities to address both RA and comorbid 
disease are increasingly relevant in clinical care. Preventive strategies, 
including selected enhanced screening approaches such as those for 
cervical cancer, interstitial lung disease, cardiovascular disease and 
osteoporosis, form an important component of comprehensive RA 
management. Awareness of the changing comorbidity landscape could 
support more integrated and individualized care for people with RA.
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of RA accelerates the onset and progression of additional comorbidities 
(such as CVD). Epidemiologic studies in the pre-RA phase (defined by 
systemic autoimmunity in the absence of clinically apparent RA), further 
support this bidirectional relationship and show an increased incidence 
of certain comorbidities (such as CVD, lung disease, endocrine disorders 
and mental health conditions)16,18. Together, these observations under-
score the need for comprehensive, longitudinal management strategies 
that address both RA and co-existing medical conditions.

In this Review, we examine how the comorbidity landscape in RA 
has evolved alongside changes in population health, expanding use 
of biologic and targeted synthetic DMARDs and widespread adop-
tion of treat-to-target approaches in clinical practice. We focus on 
major comorbidities encountered in RA, including extra-articular 
manifestations, cardiovascular and cerebrovascular disease, dementia, 
malignancy, infection, mental health disorders and osteoporosis. For 
each comorbidity, we consider changes in epidemiology, implications 
for RA treatment selection and opportunities to integrate prevention 
and screening into routine care (Fig. 2). Through this approach, we 
aim to support clinicians in providing a more personalized approach 
to the management of RA.

Extra-articular manifestations
Extra-articular manifestations are systemic inflammatory complica-
tions of RA that occur outside the synovial joints and arise directly 
from underlying disease mechanisms. These manifestations reflect 
immune-mediated involvement of multiple organs and tissues — most 
often the skin (for example, rheumatoid nodules), the lungs (such as 
interstitial lung disease, ILD), the eyes (including scleritis), vascula-
ture (such as rheumatoid vasculitis) and the haematologic system 
(for example, Felty syndrome). Recognition and management of these 
manifestations require an integrated approach that extends beyond 
control of joint inflammation.

Epidemiology
Extra-articular manifestations occur in approximately 20–40% of 
individuals with RA, and are more frequently observed in association 
with high disease activity, male sex, history of smoking, increased 
pro-inflammatory markers and high rheumatoid factor titres19–21. 
Epidemiological data suggest that the prevalence of these manifesta-
tions has declined over time. A population-based inception cohort 
from Olmsted County, Minnesota, USA showed a substantial reduc-
tion in the 10-year cumulative incidence of extra-articular manifesta-
tions, from 45% among people diagnosed between 1985 to 1999 to 32% 
among those diagnosed between 2000 and 2014, paralleling improve-
ments in RA management. Notably, declines were most pronounced 
for keratoconjunctivitis sicca (dry eye syndrome) and subcutaneous 
nodules, whereas Sjogren disease, bronchiolitis obliterans and cervical 
myelopathy showed nonsignificant downward trends. Given that even 
non-severe extra-articular manifestations confer an increase of more 
than 80% in mortality risk compared with RA without extra-articular 
manifestations, these epidemiological shifts could have important 
implications for long-term survival in the RA population19.

The epidemiology of severe extra-articular manifestations (includ-
ing neuropathy, serositis, vasculitis, episcleritis, retinal vasculitis and 
glomerulonephritis) has shifted substantially, with marked declines 
observed in conditions such as rheumatoid vasculitis since 2000 (ref. 19).  
Emerging evidence suggests that this trend reflects a combination of 
broader population-level changes — most notably reduced smoking 
prevalence — and the transformative impact of modern DMARDs and 

Key points

	• Incidence of non-severe extra-articular manifestations, cardiovascular 
disease and overall malignancy in rheumatoid arthritis (RA) is decreasing,  
whereas interstitial lung disease, anxiety and depression remain 
prevalent, despite therapeutic advances.

	• Disease-modifying antirheumatic drug (DMARD) selection in RA 
should incorporate patient-specific comorbidities to enable more 
individualized, risk-aware disease management.

	• Preventive screening in RA generally follows population guidelines, 
with important exceptions including enhanced cervical cancer 
screening in individuals receiving DMARDs and earlier, more frequent 
osteoporosis screening in individuals treated with glucocorticoids.

	• Increased clinical awareness is needed to enable timely screening 
for interstitial lung disease, cardiovascular disease, cervical cancer 
and osteoporosis in individuals with RA.

	• Control of RA-related inflammation through a treat-to-target strategy 
is imperative to reduce the risk of comorbidities in RA.

	• Comparative effectiveness studies and randomized controlled trials 
are needed to clarify the associations between DMARDs and RA-related 
comorbidities.

Introduction
Rheumatoid arthritis (RA) affects an estimated 0.5–1.0% of the global 
population, with both incidence and prevalence continuing to rise 
worldwide1–4. Despite major therapeutic advances in the late twenti-
eth century — most notably the introduction of biologic and targeted 
synthetic disease-modifying antirheumatic drugs (DMARDs) — and 
the widespread adoption of treat-to-target strategies in the early 
twenty-first century, people with RA continue to have excess morbid-
ity and mortality compared with the general population. This excess 
risk is driven largely by cardiovascular disease (CVD), malignancy and 
respiratory disease, and more than half of patients have at least one 
comorbidity at the time of RA diagnosis4–8 (Fig. 1).

Comorbid disease has important implications for prognosis in RA. 
Outcomes are poorest among older individuals with multiple comor-
bidities, whereas those with fewer comorbidities are more likely to 
achieve remission and have mortality rates comparable to the general 
population9,10. Studies of multimorbidity (that is, the coexistence of two 
or more chronic conditions) published in 2014–2022 have shown that 
people with RA have a two-fold higher prevalence of multimorbidity 
compared with individuals without RA and accrue chronic conditions 
at a faster rate11–14. Specific multimorbidity clusters, including those 
involving mental health and substance-use disorder, chronic pain and 
CVD, are associated with higher disease activity and worse functional 
status15. Notably, an increased risk of several comorbidities is evident 
both prior to, and following, RA diagnosis, showcasing the potential 
bidirectional relationship between RA and comorbid disease16,17.

Mechanistic insights increasingly support this bidirectional relation-
ship. Certain comorbidities seem to predispose individuals to the devel-
opment of RA (for example, respiratory disease as part of the mucosal 
origins hypothesis), whereas the systemic inflammation characteristic 
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treatment strategies19. Felty syndrome, once a well recognized clini-
cal entity, has become increasingly uncommon in contemporary RA 
cohorts; in a 2024 study of 270 people with RA, only a single individual 
exhibited the classic Felty syndrome triad of RA, autoantibody positiv-
ity, neutropenia and splenomegaly, with neutropenia in the remaining 
cases largely attributed to RA therapies, including methotrexate and 
the interleukin IL-6 inhibitors22. This downward trajectory in severe 
extra-articular manifestations of RA carries important prognostic impli-
cations, given that these manifestations confer more than a three-fold 
increase in mortality risk, and declining incidence could therefore 
contribute to improved long-term outcomes among people with RA19.

Clinically meaningful ILD occurs in approximately 5–15% of indi-
viduals with RA, and carries a poor prognosis, with median survival 
ranging from 2 to 14 years and a more than two-fold increase in mortality 
compared with individuals with RA without ILD19,23,24. In a retrospective 
population-based cohort from Minnesota, the 20-year cumulative 
incidence of ILD decreased from 6.3% among people with RA diagnosed 
between 1955 and 1994 to 4.2% among those diagnosed between 1999 
and 2014; however, this reduction did not reach statistical significance23. 
Such epidemiological data thus indicates that the incidence of RA-
associated ILD has plateaued23, in contrast to the substantial declines 
observed for other extra-articular manifestations. This divergence 
highlights the complex interplay of modifiable and non-modifiable 
risk factors that continue to sustain the burden of RA-associated ILD. 
Important non-modifiable risk factors — including older age at RA 
onset, male sex, and seropositivity — remain immutable contributors 
to ILD risk, potentially limiting the impact of therapeutic advance on 
RA-associated ILD23,25. At the same time, greater clinical awareness 
and expanding use of chest high-resolution computed tomography 
(HRCT) could be increasing the detection of subclinical ILD, thereby 
partially masking true reductions in incidence over time. As a result, 
distinguishing epidemiological trends from surveillance effects has 
become a challenge in interpreting the incidence of RA-associated ILD. 
Further studies will be essential to disentangle these dynamics and to 
clarify whether the stable incidence reflects persistent pathogenic driv-
ers not targeted by current therapies, evolving screening practices or 
both. Improved risk-stratification tools to identify individuals at highest 
risk for the development and progression of RA-associated ILD will be 
critical for guiding targeted screening strategies.

Pharmacological management
Among the extra-articular manifestations of RA, the distinct thera-
peutic implications for ILD warrant separate consideration because 

of its substantial contribution to morbidity and mortality. Increasing 
observational evidence suggests that several DMARDs are safer than 
previously recognized in individuals at risk for RA-associated ILD and 
some DMARDs might even attenuate progression of RA-associated 
ILD. In a multinational prospective cohort, methotrexate use was not 
associated with an increased risk of ILD compared with non-use among 
people with RA, challenging earlier concerns regarding pulmonary 
toxicity26. Furthermore, in a multicentre, retrospective cohort study, 
treatment with mycophenolate, azathioprine or rituximab was associ-
ated with an improved pulmonary function test trend over 12 months 
in individuals with RA-associated ILD compared with those who did 
not initiate treatment27. In a retrospective propensity score-matched 
cohort study of United States veterans with RA-associated ILD, initiation 
of tumour necrosis factor (TNF) inhibitors resulted in similar risks of 
respiratory hospitalization, all-cause mortality and respiratory mor-
tality compared with non-TNF inhibitor biologic or targeted synthesis 
DMARDs28. Despite these encouraging findings, the evidence remains 
limited by confounding and selection bias inherent to observational 
study designs, underscoring the need for randomized controlled trials 
to delineate causal effects of specific DMARDs. Advances in anti-fibrotic 
therapy, including nintedanib, pirfenidone and nerandomilast, have 
shown promise in stabilizing lung function in RA-associated ILD, as 
demonstrated in the INBUILD, TRAIL-1 and FIBRONEER studies, respec-
tively, suggesting the potential for modifying long-term outcomes as 
these agents become more widely integrated into clinical practice29–31.

Preventive care
Preventive care in RA-associated ILD focuses on early identification 
of individuals at the highest risk for disease development and pro-
gression, with the aim of enabling timely intervention and limiting 
irreversible lung damage. Screening approaches for RA-associated 
ILD are evolving as efforts intensify to identify at-risk individuals 
earlier in the disease course. The 2023 joint guidelines from the 
American College of Rheumatology (ACR) and the American College 
of Chest Physicians (CHEST) recommend consideration of HRCT and 
pulmonary function tests at the time of RA diagnosis in people with 
established risk factors for ILD, with annual reassessment using pul-
monary function tests for those at persistently elevated risk32. These 
recommendations align with guidance from the European Respiratory 
Society (ERS) and European Alliance of Associations for Rheumatol-
ogy (EULAR), who similary advocate targeted screening with chest 
HRCT in high-risk individuals33 (Table 1). Collectively, these guidelines 
reflect a growing consensus that earlier detection — guided by clinical, 
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Fig. 1 | Timeline of advances in rheumatoid arthritis disease management 
and population-level health changes. Advances in rheumatoid arthritis (RA) 
management have occurred alongside major population-level health changes, 

together shaping the evolving comorbidity landscape in RA136–143. DMARD,  
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serologic and demographic predictors — might enable more timely 
intervention and improved characterization of disease trajectories 
in RA-associated ILD.

Efforts to refine risk stratification for RA-associated ILD highlight 
the growing recognition that early identification of high-risk individu-
als is essential for improving outcomes. In one case–control study, 
six fine-specificity autoantibodies associated with RA-associated ILD 
were identified and incorporated — together with smoking history, 
RA disease activity, glucocorticoid exposure and obesity — into a risk 
score that demonstrated high specificity for predicting ILD among 
people with RA34. Complementing these efforts, the ongoing multina-
tional ANCHOR-RA study aims to develop a multivariable prediction 
model integrating serologic, clinical and demographic factors to 
better identify those most likely to benefit from targeted screening 
with chest HRCT35. In the prospective SAIL-RA cohort, the number 
needed to screen to detect one case of RA-associated ILD ranged from 
3.6 to 6.4, depending on the screening strategy35,36. Additional work 
indicates that genetic risk scores might be helpful in individualized 
risk startification and screening for RA-associated ILD37,38. Because 
these tools undergo validation in external cohorts, they hold prom-
ise for enabling more personalized counselling, earlier detection, 
and improved mortality and morbidity through earlier treatment of 
RA-associated ILD.

Vascular diseases and dementia
RA is also associated with substantial cardiovascular and cerebrovas-
cular morbidity. Vascular disease is therefore an important systemic 
complication of RA, and dementia is considered within this domain 
given its close relationship with vascular risk factors and underlying 
brain injury.

Epidemiology
Patients with RA have an increased risk of CVD and CVD-related mortal-
ity compared with the general population, with the leading causes of 
death being coronary artery disease and heart failure7,39. This excess 
risk reflects the combined effects of chronic systemic inflammation and 
traditional cardiovascular risk factors, including hypertension, dyslipi-
daemia, diabetes mellitus and cigarette smoking1. However, contem-
porary population-based cohorts from Norway and Minnesota show 
substantial improvements in cardiovascular outcomes among people 
with RA compared with historical data. Individuals diagnosed with RA 
in the past 15 years have rates of CVD events and CVD-related mortality 
comparable to those of individuals without RA40–42. These trends are 
corroborated by data from the US Veterans Health Administration, 
which demonstrate a progressive narrowing of excess CVD-related 
mortality in RA between 2000 and 2017, from 23% to 10%7. Together, 
these findings suggest that advances in DMARDs, earlier RA diagno-
sis and tighter control of RA have all meaningfully attenuated the  
cardiovascular burden associated with RA.

People with RA have a substantially increased burden of cerebro-
vascular disease. A population-based cohort study from Germany 
reported an elevated risk of stroke and transient ischaemic attack 
compared with the general population, with the excess risk most pro-
nounced among individuals aged 18–40 years43. The excess risk prob-
ably reflects accelerated atherosclerosis, supported by case–control 
data demonstrating greater carotid plaque burden in people with RA 
than in the general population44. Epidemiologic trends suggest some 
improvement over time. A retrospective cohort study from Canada 
reported a decline in the risk of ischaemic stroke among individuals 
diagnosed with RA after 1999 compared with the general population45, 
a finding further supported by data from Norway showing reduced 
stroke-related hospitalizations among people with RA between 1972 
and 2013 (ref. 46). However, residual risk persists: men with RA contin-
ued to have an excess risk of stroke compared with the general popula-
tion between 2007 and 2013. Although contemporary cohorts suggest 
a decline in cerebrovascular disease — probably reflecting improved RA 
disease control and better management of traditional cardiovascular 
risk factors — these observations underscore the need for vigilant risk 
assessment and integrated cardiovascular prevention strategies across 
the RA disease course.

Beyond overt cardiovascular and cerebrovascular events, vascular 
and inflammatory mechanisms in RA also contribute to an increased 
risk of cognitive decline and dementia. Evidence indicates that RA con-
fers an elevated risk of dementia, with a 2023 meta-analysis reporting a 
nearly two-fold increase compared with the general population, impli-
cating chronic inflammation as a potential driver47. Pro-inflammatory 
mediators involved in RA pathogenesis — such as TNF, IL-1, and IL-6 — are 
also elevated in Alzheimer disease, supporting shared mechanisms 
involving cerebral microvascular injury and microglial activations48. 
Despite the elevated risk of dementia, a retrospective study from Min-
nesota revealed declining rates of dementia among people with RA, 
with no excess risk relative to the general population by the 2000s49. 
These trends parallel improvements in cardiovascular and cerebrovas-
cular outcomes in RA, suggesting that the use of biologic and targeted 
synthetic DMARDs and the adoption of treat-to-target strategies have 
had broader benefits for RA disease management.

Pharmacological management
Pharmacological strategies for cardiovascular risk mitigation in 
RA increasingly reflect a more nuanced understanding of how 
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Fig. 2 | Changes in comorbidity incidence in rheumatoid arthritis. 
The comorbidity landscape in rheumatoid arthritis demonstrates heterogeneous 
temporal trends, with some conditions declining in frequency and others 
remaining stable or increasing over time. Selected major comorbidities with 
sufficient epidemiological data to assess temporal trends are shown. The time 
periods compared are not uniform across conditions and reflect the intervals 
reported in the underlying studies, usually spanning the early 2000s to the 
2010s, with the majority of observed changes reported since approximately 
2010. Trends depicted in the figure correspond to epidemiological studies 
cited in the relevant sections of the main text.
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Table 1 | Screening recommendations for common comorbidities in rheumatoid arthritis

Guideline or issuing body Summary of recommendations Ref.

Extra-articular manifestation: interstitial lung disease

ATS clinical statement Baseline chest computed tomography scan to screen for interstitial lung abnormalities and ILD 132

ACR–CHEST guideline Screen individuals at increased risk of ILDa at RA diagnosis using pulmonary function tests and HRCT
Consider annual rescreening with pulmonary function tests

32

ERS–EULAR clinical 
practice guidelines

Screen individuals with risk factors for ILD (older age, smoking history, elevated rheumatoid factor or anti-CCP antibodies, 
increased inflammatory markers, male sex or high disease activity)
Recommend HRCT as the preferred screening modality

33

Cardiovascular disease, cerebrovascular disease and dementia

EULAR initiative Documentation of history of myocardial infarction, angina, coronary revascularization, stroke, transient ischaemic attack, heart 
failure and lower limb peripheral arterial disease
Document cardiovascular risk factors including smoking status, BMI, hypertension, hypercholesterolaemia, renal insufficiency 
and estimated cardiovascular risk using SCORE-based models
Document current cardiovascular treatments

133

EULAR recommendation Optimize RA disease activity control
Assessment cardiovascular risk at least once every 5 years in accordance with national guidelines or using SCORE-based 
cardiovascular risk prediction model, incorporating total cholesterol and high-density lipoprotein cholesterol
Apply a 1.5 multiplier to cardiovascular risk prediction models
Measure lipids when disease activity is stable or in remission
Consider carotid ultrasonography to assess asymptomatic plaque
Promote healthy diet, regular exercise and smoking cessation
Use antihypertensives and statins as indicated
Use NSAIDs cautiously and minimize glucocorticoid exposure

64

International Expert Panel Communicate increased cardiovascular risk in RA to the patient’s primary care provider every 2 years
Perform cardiovascular risk assessment, lipid profiling and haemoglobin A1c testing, in accordance with national guidelines, 
within the first 2 years after RA diagnosis
Initiate management of cardiovascular risk factors in individuals at intermediate or high risk
Document smoking status, tobacco use and BMI annually
Measure blood pressure at ≥80% of clinic visits and initiate treatment if ≥140/80 mmHg

134

Malignancy

Expert opinion Women receiving immunosuppressive therapy should undergo cervical cancer screening in accordance with 
recommendations used for women with HIV

81

EULAR initiative Document history of malignancy
Document completion of age-appropriate cancer screenings for malignancy (mammography, cervical screening,  
skin examamination and colonoscopy)
Document risk factors for malignancy, including family history and inflammatory bowel disease

133

Infection

ACR guideline for 
vaccinations

Consider high-dose or adjuvanted influenza vaccination based on patient age and immunosuppression
Recommend recombinant zoster and pneumococcal vaccination in individuals receiving immunosuppression
Consider HPV vaccination in individuals aged 26–45 years receiving immunosuppression
Consider withholding methotrexate for 2 weeks after to influenza vaccination
Administer non-live attenutated vaccines in individuals receiving ≤10 mg prednisone daily equivalent

98

EULAR recommendation Assess vaccination status and need for further vaccination annually
Coordinate vaccination planning among the rheumatologist, patient and primary care provider
Preference for administration of vacination during disease quiescent and prior to immunosuppression initiation when feasible
Consider non-live vaccines in individuals receiving glucocorticoids and/or DMARDs
Use live-attenuated vaccines cautiously in selected individuals receiving immunosuppression
Strongly consider influenza and pneumococcal vaccination for people with RA

135

Mental health

EULAR initiative Document previous or current depression
Document completion of screening for depression
Document current treatment for depression

133
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immunomodulatory therapies interact with cardiometabolic pathways. 
Methotrexate has long been hypothesized to exert cardioprotective 
effects through suppression of systemic inflammation50. However, the 
Cardiovascular Inflammation Reduction Trial (CIRT) found no benefit 
of methotrexate for secondary cardiovascular prevention in non-RA 
populations with previous myocardial infarction or multivessel coro-
nary artery disease and either type 2 diabetes mellitus or metabolic 
syndrome51. These findings suggest that any cardiovascular benefit of 
methotrexate might be restricted to conditions characterized by active 
systemic inflammation. However, the null result in CIRT might also 
reflect trial design considerations, including the inclusion of partici-
pants without elevated inflammatory markers and the use of relatively 
low doses of methotrexate. Consistent with this interpretation, obser-
vational data in RA indicate that methotrexate use is associated with 
a reduction in cardiovascular events of more than 20%, independent 
of changes in RA disease activity, suggesting that cardiovascular risk 
reduction could occur through mechanisms beyond direct control of 
RA inflammation52.

Biologic DMARDs exhibit heterogeneous cardiovascular profiles. 
Despite increases in lipid levels, the IL-6 receptor inhibitor tocilizumab 
did not increase rates of major adverse cardiovascular events compared 
with the TNF inhibitor etanercept in the ENTRACE trial, which included 
people with seropositive RA, prior failure of conventional synthetic 
DMARDs and at least one cardiovascular risk factor, underscoring the 
complex interplay between inflammation, lipid metabolism and car-
diovascular risk in RA53. By contrast, the Oral Rheumatoid Arthritis Trial 
Surveillance (ORALSURV) study reported an increased risk of major 
adverse cardiovascular events with tofacitinib compared with TNF 
inhibitors54. This risk seems to be modifiable through careful patient 
selection: limiting tofacitinib use to individuals without a history of 
atherosclerotic CVD, and considering concomitant statin therapy when 
treatment is warranted in those with a history of atherosclerotic CVD 
or high cardiovascular risk, might mitigate cardiovascular risk54–56. 
Evidence from comparative treatment trials further supports the 
importance of inflammation control. In the TARGET trial, people with 
active RA receiving methotrexate were randomly allocated to receive 
either a TNF inhibitor or escalation to combination therapy with sul-
fasalazine and hydroxychloroquine; both strategies led to reductions 
in vascular inflammation, supporting the concept that uncontrolled 

RA disease activity, rather than specific treatment selection, is the key 
driver of cardiovascular risk57.

The Trial of Atorvastatin in Rheumatoid Arthritis (TARA) rand-
omized controlled trial found that statin therapy mediated modest 
anti-inflammatory effects, with reductions in disease activity score 
with 28 joints (DAS28) and inflammatory markers at 6 months com-
pared with placebo in people with RA, demonstrating benefits for 
both hyperlipidaemia management and inflammation58. Collectively, 
these findings highlight the importance of individualized treatment 
selection that considers both the RA disease activity and comorbid 
cardiovascular risk, while underscoring the unmet need for robust 
risk-stratification tools and targeted cardioprotective strategies in RA.

Preventive care
Preventive cardiovascular care in RA focuses on aggressive modifica-
tion of traditional risk factors alongside optimal control of systemic 
inflammation. Smoking cessation remains a central priority, given 
that smoking influences RA disease development and progression, 
and is associated with higher disease activity and reduced quality of 
life59–61. Smoking cessation is particularly important for the preven-
tion of CVD-related events: a 2020 study reported a 30% reduction in 
cardiovascular events among former smokers with RA compared with 
current smokers, alongside improvements in hyperlipidaemia and 
hypertension59. Evidence also supports the effectiveness of structured 
cessation interventions. In a randomized controlled trial, people with 
RA enrolled in a 6-week intensive smoking cessation programme were 
four times more likely to achieve smoking cessation at 3 months than 
those receiving standard care62. When counselling people on smok-
ing cessation, clinicians should emphasize that improvements in RA 
disease activity following smoking cessation can take time, reflecting 
the gradual recovery of immune function. Accordingly, smoking ces-
sation should be prioritized as a core element of RA care, with sus-
tained support to maintain abstinence given that cardiovascular and 
disease-related benefits accrue over time.

Assessment of lipid profiles in RA is complicated by the sup-
pressive effects of systemic inflammation on low-density lipopro-
tein cholesterol, which can obscure the underlying atherosclerotic 
risk63. Consequently, standard CVD risk calculators often under-
estimate the risk of CVD-related events in RA, because systemic 

Guideline or issuing body Summary of recommendations Ref.

Osteoporosis

EULAR initiative Document previous osteoporotic fracture
Assess risk factors including low BMI (<19), physical inactivity, glucocorticoid use, alcohol use, family history of femoral neck 
fracture, and secondary osteoporosis
Measure bone mineral density when applicable
Calculate FRAX global fracture risk when applicable
Document current or previous treatment for osteoporosis

133

ACR guideline For individuals aged ≥40 years receiving ≥2.5 mg glucocorticoids daily for >3 months, assess fracture risk using FRAX and bone 
mineral density by DXA with vertebral fracture assessment or spinal radiography
For individuals aged <40 years and receiving ≥2.5 mg glucocorticoids daily for >3 months, assess bone mineral density by DXA 
with vertebral fracture assessment or spinal radiography
Provide counselling on adequate calcium and vitamin D intake in individuals receiving glucocorticoids

125

aHigh-titre rheumatoid factor or titre anti-cyclic citrullinated peptide (CCP) antibodies, smoking, older age at rheumatoid arthritis (RA) onset, high disease activity, male sex and higher body mass 
index (BMI). ACR, American College of Rheumatology; ATS, American Thoracic Society; CHEST, American College of Chest Physicians; DMARD, disease-modifying antirheumatic drug; DXA, dual- 
energy X-ray absorptiometry; ERS, European Respiratory Society; EULAR, European Alliance of Associations for Rheumatology; FRAX, fracture risk assessment tool; HRCT, high-resolution computed  
tomography; HIV, human immunodeficiency virus; HPV, human papilloma virus; ILD, interstitial lung disease; NSAID, non-steroidal anti-inflammatory drug; SCORE, Systematic Coronary Risk Evaluation.

Table 1 (continued) | Screening recommendations for common comorbidities in rheumatoid arthritis
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inflammation is not incorporated into most prediction models. 
However, neither RA-specific risk calculators nor application of the 
EULAR-recommended 1.5 multiplier to traditional CVD risk scores has 
improved risk prediction compared with standard calculators61,64,65. 
Alternative strategies to better assess CVD risk in people with RA 
include carotid ultrasonography and measurement of high-sensitivity 
cardiac troponin T61,63. For cardiovascular risk management, the 2018 
American College of Cardiology/American Heart Association guide-
line on the management of blood cholesterol recommends statin 
therapy for individuals aged 40–75 years with RA who have an inter-
mediate 10-year risk of a cardiovascular event66. Regarding aspirin, a 
subgroup analysis of people with RA receiving chronic non-steroidal 
anti-inflammatory drugs (NSAIDs) in the PRECISION trial found similar 
risks of major adverse cardiovascular events and NSAID-related toxicity 
among those using low-dose aspirin for primary CVD prevention and 
those not using aspirin, suggesting that cardiovascular risk mecha-
nisms in RA might differ from those in the general population and 
might be driven by the chronic inflammatory state67. Collectively, these 
findings highlight the need for improved cardiovascular risk-prediction 
models tailored to RA and for prevention strategies that more  
effectively address the residual cardiovascular burden.

Malignancy
People with RA have an estimated 20% increased risk of cancer com-
pared with the general population — an elevation thought to reflect the 
cumulative effects of chronic systemic inflammation7,68,69. Although 
improved RA disease control using DMARDs has the potential to mit-
igate cancer risk, individual therapies introduce immunosuppres-
sive effects that can impair immunosurveillance, requiring a careful  
therapeutic balance68.

Epidemiology
Population-based studies report encouraging downwards trends in 
certain malignancy-related outcomes in both the USA and France. In a 
large study of United States veterans, the risk of cancer-related mortal-
ity in RA declined from 27% in the 2000s to 9% in the 2010s, with a 21% 
reduction in incident lymphoma risk7,68. Similarly, in France, DMARD 
exposure during the 2010s was associated with a statistically significant 
reduction in the risk of non-Hodgkin lymphoma70. However, trends 
have not been uniform: registry data from Sweden indicate comparable 
lymphoma risks in contemporary and historical RA cohorts71.

Emerging evidence also challenges the prior assumption that lung 
cancer risk in RA is primarily driven by the shared risk factor of smoking. 
In a 2024 study of more than 70,000 United States veterans, RA was 
associated with an over 50% increased risk of lung cancer independ-
ent of smoking status72. These findings suggest that factors beyond 
smoking, such as chronic systemic inflammation or extra-articular 
manifestations including RA-associated ILD, might contribute to lung 
cancer risk in RA.

Pharmacological management
Pharmacological management of RA requires careful consideration of 
malignancy risk, given that both the disease itself and immunomodula-
tory therapies can influence cancer susceptibility. A 2022 systematic 
review and meta-analysis reported that people with RA treated with 
conventional synthetic DMARDs had an approximately 15% increased 
overall risk of malignancy compared with the general population, 
whereas biologic DMARDs did not seem to confer additional risk73. 
Notably, no association was observed between tumour mutational 

burden and incident cancer, suggesting that elevated cancer risk in RA 
is driven predominantly by chronic systemic inflammation rather than 
by DMARD exposure73. Observational data further indicate heterogene-
ous malignancy risk profiles across DMARDs. In a meta-analysis, rituxi-
mab, tocilizumab and tofacitinib were not associated with an increased 
risk of malignancy relative to conventional synthetic DMARDs or TNF 
inhibitors74. By contrast, abatacept was associated with a modestly 
increased risk of overall malignancy and non-melanoma skin cancer, 
a finding also observed in a large Swedish observational cohort74,75. 
In addition, the ORALSURV randomized controlled trial reported a 48% 
higher risk of incident cancer among people with RA assigned to receive 
tofacitinib compared with those assigned to receive TNF inhibitors54.

Overall, the current evidence highlights the intertwined contribu-
tions of RA-related inflammation and therapeutic immunosuppression 
to malignancy risk. These findings highlight the need for caution when 
considering Janus kinase ( JAK) inhibitors in individuals with a prior his-
tory of malignancy and when considering abatacept in individuals with 
a prior history of melanoma. Ongoing vigilance among primary care 
providers and rheumatologists remains important to facilitate timely 
cancer evaluation in this high-risk population. Further well designed 
observational studies are needed to better delineate malignancy risk 
across individual DMARDs.

Preventive care
Preventive cancer screening in RA generally follows population-based 
guidelines for breast, colorectal, lung and prostate cancer screening76–80. 
Important exceptions reflect the heightened vulnerability associated 
with chronic inflammation and immunosuppressive therapy. In women 
with RA receiving immunosuppression, intensified cervical cancer 
screening is recommended, with application of screening protocols 
developed for women with human immunodeficiency virus (HIV) 
because of the increased risk of persistent human papilloma virus (HPV) 
infection and cervical dysplasia81 (Table 1). Despite these recommen-
dations, observational data suggest that cervical cancer screening 
among women with RA is frequently delayed relative to recommended 
screening intervals, undermining preventive care and calling for closer 
collaboration between primary care providers and rheumatologists82.

For lung cancer, current United States Preventive Services Task 
Force guidelines recommend that clinicians apply general population 
screening criteria to individuals with RA, including annual low-dose 
chest computed tomography for adults aged 50–80 years with a smok-
ing history of ≥20 pack-years who currently smoke or who quit smoking 
within the past 15 years80. However, given emerging evidence that lung 
cancer risk in RA is increased independent of smoking status, these 
recommendations might evolve in the future72. Initial studies of lung 
cancer screening outcomes have reported similar screening detection 
rates for lung cancer in individuals with RA and the general population, 
although with a higher frequency of incidental parenchymal findings in 
RA83. In addition, given the increased risk of skin cancer in RA and with 
certain DMARDs (including methotrexate, TNF inhibitors, abatacept 
and JAK inhibitors), a low threshold for annual skin examination and 
timely dermatological referral is warranted84. Together, these con-
siderations highlight the need for multidisciplinary vigilance in the 
development and implementation of cancer-screening strategies for 
the RA population to mitigate malignancy burden.

Infection
Although infections are not classically thought of as a co-morbidity in 
RA, given the typically acute rather than chronic nature of infectious 
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conditions, evolving epidemiological trends in RA warrant inclusion 
of infections in this Review. Patients with RA are at increased risk of 
infection owing to both disease-related immune dysregulation and the 
immunosuppressive effects of DMARDs. Older age, smoking history, 
comorbidities, seropositivity and high disease activity — as reflected 
by elevated DAS28 score — are all associated with increased risk of 
infection-related hospitalization and mortality85,86. In the following 
section, we discuss the changing epidemiology of infections in RA, 
ways to decrease infection risk when prescribing immunosuppressive 
medications, and the role of collaboration between the primary care 
provider and rheumatologist in prevention of infections.

Epidemiology
Evidence from population-based cohorts highlights the elevated risk 
of infection in people with RA. In two cohort studies from Denmark, 
people with RA were at an elevated risk of Staphylococcus aureus 
bacteraemia compared with the general population, as well as an 
elevated risk of osteoarticular infection relative to individuals with-
out RA, with further risk amplification associated with TNF inhibitor 
use87,88. However, temporal trends suggest improvement over time. 
In a population-based inception cohort that included people with RA, 
rates of serious infections declined between 1955 and 2007 (ref. 89). 
Consistent with this finding, a retrospective study from Japan reported 
fewer infection-related hospitalizations among people initiating bio-
logic or targeted synthetic DMARDs after 2010, alongside with lower 
disease activity and reduced glucocorticoid exposure, compared with 
earlier treatment eras90. Collectively, emerging evidence suggests 
that improved disease control of RA reduces the overall risk of serious 
infections, despite the inherent immunosuppressive effects of many 
DMARDs. Nonetheless, infection risk varies across DMARDs, with cer-
tain DMARDs more strongly associated with infectious complications. 
Accordingly, clinicians should incorporate a patient’s history of prior 
infections into therapeutic decision-making to optimize safety while 
achieving remission or low disease activity.

Pharmacological management
Pharmacological management of RA requires careful consideration of 
infection risk, given that immunomodulatory therapies differ substan-
tially in risk of infection. Although conventional synthetic DMARDs are 
associated with an increased risk of serious infections, multiple studies 
have shown that biologic and targeted synthetic DMARDS are associ-
ated with higher rates of serious infections, including tuberculosis 
reactivation and opportunistic infections. In particular, clinicians 
should remain vigilant for hepatitis B virus reactivation with rituxi-
mab and for reactivation of latent tuberculosis with TNF inhibitors91,92. 
In a systematic literature review and meta-analysis of phase II and III 
randomized controlled trials of JAK inhibitors (tofacitinib, baricitinib 
and upadacitinib), increased incidence rates of herpes zoster were 
observed, consistent with prior observational data93,94. In a prospec-
tive cohort study from the CorEvitas registry, methotrexate and TNF 
inhibitors were associated with higher incidence rates of overall and 
opportunistic infections compared with other DMARDs, with TNF 
inhibitors conferring a >50% increase in incidence rate ratio95. Toci-
lizumab, an IL-6 inhibitor, has been associated with an increased risk 
of gastrointestinal perforation related to diverticulitis compared 
with other DMARDs (such as rituximab and abatacept) and in the 
NORD-STAR trial, the incidence of infections was highest among 
those treated with tocilizumab in combination with methotrexate 
compared with other treatment arms (that is, active conventional 

therapy, certolizumab plus methotrexate and abatacept plus metho-
trexate)96,97. By contrast, hydroxychloroquine and sulfasalazine are 
not generally considered immunosuppressive98. Glucocorticoid use 
remains of particular concern: even low doses (≤7.5 mg prednisolone 
daily equivalent) substantially increase the risk of Staphylococcus 
aureus bacteraemia, and higher doses are associated with a nine-fold 
increase in infection risk, with a clear dose-dependent association with 
hospitalization-requiring infections99,100. Together, the data presented 
underscore the importance of balancing disease control in RA with 
possible immunosuppressive-related infection risk when selecting 
pharmacological treatment for RA.

Preventive care
Preventive care in RA aims to minimize infection risk and subsequent 
hospitalization through vaccination and systematic screening for latent 
infections prior to initiating immunosuppressive therapy. An important 
reference for both primary care providers and rheumatologists is the 
2022 ACR guideline for vaccinations in people with rheumatic and 
musculoskeletal diseases, which outlines the vaccines that should be 
prioritized in people treated with DMARDs and how DMARD dosing 
can be adjusted to maximize vaccine immunogenicity98. Vaccination 
against herpes zoster is recommended for all people with RA, especially 
for those treated with IL-6 inhibitors or JAK inhibitors93. Prior studies 
have shown that people with RA have suboptimal vaccination rates, 
and that a physician’s recommendation is an independent predictor 
of vaccine uptake across all vaccine types101,102. Screening for chronic 
hepatitis B should be considered prior to initiation of immunosup-
pressive medications, as endorsed by the American Association for 
the Study of Liver Diseases and the European Association for the Study 
of the Liver103,104. Collaboration between primary care providers and 
rheumatologists is imperative to ensure timely vaccination in people 
with RA to reduce infection-related complications in this high-risk 
population, and to ensure appropriate screening for latent infections 
before initiation of immunosuppressive DMARD therapy (Table 1).

Mental health
Depression and anxiety are common and clinically important comor-
bidities in RA, that contribute to disease burden, quality of life and 
long-term outcomes. Depression affects 14–48% of people with RA, and 
is associated with an increased risk of seronegative RA. Indeed, obser-
vational studies support a bidirectional relationship between RA and 
depression105,106; although Mendelian randomization analyses have not 
confirmed a causal link107. Anxiety also occurs more frequently in RA, 
with seropositivity conferring a four-fold increased risk108,109. Despite 
an incomplete understanding of the mechanisms linking mental health 
disorders and RA, attention to mental health remains an important 
component of routine RA care107.

Epidemiology
Although a meta-analysis published in 2020 reported notable improve-
ments in disease activity and quality-of-life during the first 5 years fol-
lowing RA diagnosis when comparing cohorts before and after 2002, 
no corresponding improvements were observed in depression and 
anxiety (nor in pain, fatigue and functional disability)110. In parallel, the 
incidence of anxiety and concomitant anxiety and depression seem 
to be increasing among people with RA compared with those without 
RA108. The mechanisms underlying these trends remain incompletely 
understood. Proposed contributors include increased awareness 
of mental health conditions by people and providers, central pain 
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sensitization and the effects of pro-inflammatory cytokines on the 
hypothalamic–pituitary–adrenal axis, which might contribute to 
fatigue and mood disturbances111.

Pharmacological management
Although the risk of depression and anxiety is increased in people 
with RA compared with the general population, evidence to guide 
the use of specific anti-depressants in this setting remains limited. 
Available studies suggest that agents such as duloxetine and sertra-
line (commonly used antidepressants) could confer benefit in people 
with RA112. However, randomized controlled trials are necessary to 
establish the efficacy of these drugs and to determine whether par-
ticular anti-depressants are better suited to people with RA based on 
disease characteristics or underlying pathophysiology112. Notably, 
non-pharmacological approaches, including psychological therapies, 
mindfulness-based interventions and physical rehabilitation, should be 
considered for people with RA and concomitant depression or anxiety 
to address the complex management of the disease113.

Preventive care
Early identification of depression and anxiety is recommended in rou-
tine clinical care for all adults and is particularly relevant in RA. The 
United States Preventive Services Task Force recommends screening 
for anxiety and depression in all adults114,115. In this context, a compara-
tive study found that a positive depression screen on the Multidimen-
sional Health Assessment Questionnaire (MDHAQ), a routinely used 
patient-reported outcome measure in RA, showed good concordance 
with other validated depression screening instruments, including the 
Patient Health Questionnaire 9 (PHQ-9) and the Hospital Anxiety and 
Depression Scale depression domain (HADS-D), suggesting a possi-
ble role for MDHAQ in assessing both disease activity and depressive 
symptoms in people with RA116.

Osteoporosis
Osteoporosis represents a clinically important complication of RA. 
Disease-related inflammation and reduced physical function contribute 
to bone loss while glucocorticoid therapy (which is frequently used to 
control RA disease activity) further amplifies fracture risk.

Epidemiology
Epidemiological data suggest that the burden of osteoporosis in RA has 
changed over time. A population-based study from Germany reported a 
statistically significant decline in the prevalence of osteoporosis among 
people with RA from 20% in 2007 to 6% in 2017 (ref. 117). This improve-
ment coincided with reductions in disease activity and glucocorti-
coid use, as well as increased prescriptions of calcium and vitamin D  
independent of glucocorticoid exposure, which might have contrib-
uted to the observed trend117. Despite this decline in osteoporosis 
prevalence, a study from Japan reported an increased risk of fractures 
from 2011 to 2023, even alongside higher rates of RA remission, greater 
biologic DMARD use and increased prescriptions of anti-resorptive 
medications118. These results align with data from Sweden demonstrat-
ing an increased risk of fragility fractures in people with RA compared 
with the general population during the 1990s and 2000s, despite the 
expansion of pharmacological treatments for RA119. Overall, although 
the incidence of osteoporosis is declining, fracture rates have shown 
limited improvement in the RA population, suggesting that greater 
emphasis on fall-prevention strategies and patient counselling is  
warranted.

Pharmacological management
Despite advances in DMARD therapy, glucocorticoid exposure remains 
common in RA and continues to contribute to osteoporosis risk. With 
the increasing availability of DMARDs, a decline in glucocorticoid use 
was anticipated. However, data from Minnesota indicate that a greater 
proportion of people with RA initiated glucocorticoid therapy within 
the first 6 months of RA diagnosis between 2009 and 2018 compared 
with between 1999 and 2008, with no corresponding change in rates of 
glucocorticoid discontinuation120. Given that both the ACR and EULAR 
recommend that glucocorticoids be used at the lowest effective dose for 
the shortest duration, these findings highlight an opportunity to prior-
itize earlier glucocorticoid tapering as remission or low disease activity 
becomes more achievable with contemporary DMARD strategies121,122. 
Effective pharmacological therapies for the prevention and treatment 
of osteopenia and osteoporosis include calcium and vitamin D sup-
plementation, as well as antiresorptive and anabolic osteoporosis 
therapies (such as bisphosphonates, denosumab and teriparatide)123.

Preventive care
For osteoporosis risk assessment and to guide consideration of 
anti-osteoporotic therapy, the Fracture Risk Assessment Tool (FRAX) 
is recommended, because this tool is the only risk calculator that 
incorporates both a diagnosis of RA and glucocorticoid use124. Fur-
thermore, the ACR has published guidelines on the prevention and 
treatment of glucocortoicoid-induced osteoporosis among individu-
als with rheumatic and non-rheumatic conditions125. These guidelines 
strongly recommend fracture-risk assessment using FRAX and evalua-
tion of bone mineral density using dual-energy X-ray absorptiometry, 
including vertebral fracture assessment or spinal radiography, for 
people aged ≥40 years who are initiating or continuing glucocor-
ticoid therapy at daily doses ≥2.5 mg for more than 3 months. For 
individuals aged <40 years, fracture-risk assessment can be performed 
using either dual-energy X-ray absorptiometry with vertebral fracture 
assessment or spinal radiography125 (Table 1).

Conclusions
The increased burden of comorbidities in RA is well established. Encour-
agingly, advances in DMARD therapy and adoption of treat-to-target 
strategies have coincided with declining incidence of several non-severe 
extra-articular manifestations, CVD, CVA, dementia, overall malig-
nancy, infection and osteoporosis. However, important gaps remain: 
ILD, anxiety and depression remain prevalent and require further inves-
tigation, because these comorbidities have not shown comparable 
improvements in epidemiological trends (Fig. 2).

Comorbidities in RA cannot be studied in isolation. Patterns of 
screening, prevention and management are influenced by evolving 
standards of care in the general population (Fig. 1). In parallel, treat-
ments developed for metabolic diseases, such as type II diabetes 
mellitus (including metformin and glucagon-like peptide 1 receptor 
(GLP-1R) agonists), have garnered interest for their potential immu-
nomodulatory effects in RA. However, current evidence remains largely 
observational126,127, and rigorous randomized controlled trials are 
required to determine whether these agents meaningfully improve 
RA outcomes and to clarify their role within personalized treatment 
strategies for people with RA and coexisting metabolic disease. As new 
treatments for RA emerge, comparative effectiveness analyses will be 
essential to determine whether these therapies improve outcomes in 
this high-risk group, in whom comorbidity development is closely linked 
to chronic inflammation. Furthermore, structured care models — such  
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as early arthritis clinics and integration of dedicated comorbidity 
expertise — could support more comprehensive management of RA 
and its associated comorbidities128.

Interpretation of the existing literature is limited by the predomi-
nance of cross-sectional and observational cohort studies. Although 
such designs are valuable for estimating prevalence, they do not permit 
causal inferences between RA and the incidence or risk of comor-
bidities, and residual confounding, including confounding by indica-
tion, remains a concern. To date, few randomized controlled trials 
have directly compared the effects of different classes of DMARDs on 
comorbidity outcomes. Furthermore, this Review could not address 
all RA-associated comorbidities, owing to a relative paucity of data on 
changing epidemiology trends for some conditions. Notable examples 
include periodontitis and adverse pregnancy outcomes, both of which 
have recognized associations with RA but remain under-studied in this 
context129–131.

Ultimately, the treat-to-target approach to monitoring disease 
activity and modifying DMARD therapy to achieve remission or low 
disease activity should be central to RA care, because effective con-
trol of RA-related inflammation is imperative for reducing the risks 
of comorbidity122. DMARD selection should consider not only the 
disease characteristics, but also patient-specific comorbidities. Close 
collaboration between rheumatologists and primary care providers 
is necessary to improving outcomes in RA. Given the long-term con-
sequences of systemic inflammation and the potential complications 
associated with DMARD therapy, further studies are needed to inform 
evidence-based cancer screening recommendations and to refine risk 
calculators for ILD and CVD in RA.

Published online: xx xx xxxx
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